WO 03/ 051807 PCT/ GB02/05708 -1 Inprovenents in pharmaceutical conpositions
Description The present invention relates to certain cycl ohexenone and

cycl ohexaworvg/oSisderi vatives. It also relates to the preparatricBo2os7osuch
derivatives, and to their use in neditine and other fields. The invention
further relates to certain cycl ohexanone derivatives with enhanced water
solubility and therapeutic indices, and to nethods of enhancing the water

sol ubi |'i tl%ﬁgg%rjg'@ﬁ{sa‘ﬂeﬁ%%&“ﬁ%q{}f&i cggqu)rgﬂq(gr&ceuti cally active

cycl ohexén rivati ari ous “conpounds conprising the

cycl opentenone ring structure (also known as the cycl opentenone nucl eus)
are capa3+e of Jnducing the heat shock response. The heat shock response
is afin ‘?CF@&WPated and highly conserved nechanismto protect cells

agai nst ehhfefgfxéﬁ% itvRB8n Ablatdd] tBr e rtainGL1dtle Rch % i@ cIBERA Gl UT €5,
oxi dative 15 stress, exposure to toxins and viral infection (1). In human

cel | s$ t dieggativieng loflse hedatepsaths hpkratiospdrsueh deduatives, anst fosaeirone dt a
Lranst egul b ORY . RA 8hiel haderReal SHGF Kyl ADSELI B A0 { BEIRLyRE 1 (HSF
1), which CONtY or's ]he expr essi on of cy oprofec ive gal’ Shock protei ns
(HSPs) ( HerivMiies edth &Rnicad watdranlukly abdfthédpeitd @dpest Al ®Smachods gnal f or
detection of_ physiqlogical stress, it is now accepted that HSPs are

utili sed S6ByReRs the V&%teﬁﬁ?léﬁﬁ%?n% H&ﬁ@?eblﬁéén‘ﬁﬁest hagpaceutiallp adyre

foll ow ngyggflg}geqlgﬁg dbypPase9f injury to prevent damage resulting fromthe
accunul ati on and aggregation of non- native proteins (1). In particular, a

cytoptfot ective role of the heat shock protein HSP70 has now been descri bed
in a wdeg,varie u I s including. ischem i_nfl tion and
e e " s bty Shp e PRy REARE Tyl i ind SRR g Hag R 00
attracti «ke tpdlgsintéraineaytcysphecdapyisle afidndurlingvithedlead lugk rebpodshe Thease of
viral infection, Santoro ef al. have ,shown that a cl ass of .prostagl andi ns
(PGs)  wiltht TRackriesPRAes ¥4 gt_f‘gl&ctf'%‘ﬁ?fﬁ} afﬁ@%ﬁ%&%%@%ﬂ%@% & BEIPS HSEL
activati QRud Sgafdst diffienaBipks LY Qe R BL BRMS tQhpdDRirds, IXRRHCECGAS) to

inhibit viral replication and 30 prevent the establishnment of persistent
i nf ecti orfstesisxPosuse tq epdng el Visalio@otiegYl). |In human cells, triggering of the

heat shock response requires activation of a transregulatory protein, the heat shock
transcription factor type 1 (HSF 1), which controls the expression of cytoprotective
heat shock proteins (HSPs) (1). Whereas HSP induction was at first interpreted as a
signal for detection of physiological stress, it is now accepted that HSPs are utilised

20 by cells as molecular chaperones in the repair process following different types of
injury to prevent damage resulting from the accumulation and aggregation of non-
native proteins (1). In particular, a cytoprotective role of the heat shock protein
HSP70 has now been described in a wide variety of human diseases, including
ischemia, inflammation and viral infection (2-5). For these reasons HSF 1 is

25  considered a novel, attractive target for cytoprotective and antiviral drugs. In the
case of viral infection, Santoro ef a/. have shown that a class of prostaglandins (PGs)

with potent antiviral activity function as HSP70 inducers via HSF1 activation (6,7).

The ability of prostaglandins of the A type (PGAs) to inhibit viral replication and
30  ptevent the establishment of persistent infections was first reported in 1980 (8). It

is now well established that PGs containing an «, $-unsaturated carbonyl group in

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

a wide variety of DNA and RNA viruses, including herpes viruses, patamyxo



is now well established that PGs containing an a, p-unsaturated carbonyl
group in the cyclopentane ring structure (cycl opentenone PG cyPG possess
activity woasostso7 a wi de variety of DNA and RNA viruses, PaglGRiRiogzoRer pes
vi ruses, paranyxo WO 03/051807 PCT/ GBB@2/ 05708 -2 viruses, orthonyxo
viruses and retroviruses in in vitro and in vivo experinental nodels (9).
The mechanismof the antiviral activity is distinct fromany other known
antiviral. agent d_is_thought, to inval - [ ] - shock
pr ot ei nsvmé%a’ (t)rﬁ%glinﬁ c|)‘b7%I ?eos%r}lgfre%ﬁ{em Sr%éﬁfgé’% P%’? Ia%%%?%z@f%{p%hé})%%ﬁ( nucl ear
factor- xB)Melsn9). "EhE nidehegis@do folk lantiNea]aBtivisy Bndibtiektdidrh engwkledryot i c
transcription factqor which has a critical role.in, pr ting inflammtion
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p50 and p65 subunits, bound to inhibitory proteins of the I'xB famly,
usual by idfgBad calhd i s activated in response to prinmary (viruses, bacteria,
W) or secondary (inflanmatory cytoki nes) pathogenic stinuli (12).
Stinmulation triggers rapid phosphorylation and degradati on of |KBa,
resul ti nYH-RB MNEax Byducisls kakatl b0 trhSsckipEon Fuebe uhichbay £cfitiel fdetor binds to
DNA at specific KB-sites, inducing a vari et))’/l of 15 genes_encodi ng
si gnal | i REPtpPERginfemopatiependatasrephrarioad! thokemestirsily, Nor<P eriftsdmtat ory
and chemp.agli ¢ t%%fa?ﬁﬁé‘@ém fext QKb{&epﬂé&&%HIa% FoARE YhERkodEQ! 8bRBosdd- XB i's
i nvolved I n man{/ at hol ogi }éal events including progression of AIDS by
enharnei ngf Bh¥Vand p6ansbriiyy, ibonndned inlsbitengirdeaiedo athealxBr faotlyyvesurler apeut i ¢
target for, novel antiviral and anti-inflammator ] (12). Santoro et al
have shodtPb et 8 sEiseBtedS pr e Mama r e 80 bl Puat fon
and NF- KBnflependetit cytditives) pakleopsaic siibiudin(12) Rtsmisteel degoedtaidevent i ng
| xBoc phosphaqryl ati on and egradation, and that. this effect is strictly
associ at 84OoMhaFT R agd e %i‘gf’gﬂn (’?1‘)3“’ r@éﬁﬂf@‘?ﬁﬁl "% .tr"‘ﬂélﬁéatfcli’e‘i‘?t‘iifii ed the
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activation and NF-KB inhibition (13). Oie conponent of the PGA nolecul e,
cycl dpengeeseamcodingrigratiingnpiotcian Bargot gopeh dpdwndethope ondips fat a
concent r afd o Qfor} 22 2RORLMeal 35:RESD GRMA L8.BEoR0hE vih fHIiNA KFSFL and
kB is involved in many pathological events including progression of AIDS by

enhancing HIV-1 transcription and is considered an attractive therapeutic target for
novel antiviral and anti-inflammatory drugs (12). Santoro ez a/ have shown that

20  cyclopentenone prostaglandins inhibit NF-kB activation and NF-xB dependent
HIV-1 transcription in human cells, by preventing IxBa phosphorylation and

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

Santoro ¢f al. have identified the molecular structure of natural prostaglandins

25 responsible for HSF activation and NF-kB inhibition (13). One component of the
PGA molecule, cyclopent-2-en-1-one (also known as 2-cyclopenten-1-one), at a
concentration of 125-500pM, has been shown to ‘be able to activate HSF1 and to
ra}:;idly 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

antivital activity during infection with rhabdovituses (13).



rapidly and selectively trigger the synthesis of cytoprotective HSP70. At
the sanme concentration, cyclopent-2-en-I-one has been shown to be able to
bl ock NFwWBo30s18€t i vati on by chemi cal or physiol ogi cal i nBOTEBS2/05THESE
effects are associated with antiviralt3activity during infection with

r habdovi ruses (13). WD 03/051807 PCT/ GB02/ 05708 -3 There is no disclosure
inthe literature of the exhibition of any simlar biological activity by
the cycl ohgxenons irPRLLQUESHOTitd R raBPUR dindsiHsARH 2 X%irgmrm&agi@g
derivatives. 5 Surprisingly, it has now been found that certain

cycl ohexertimigy apdhe yoldireraemmenalegpyes vathe eyovgrdispissedeyctapentsaiony active in
at | east one of the aforenentioned ways. According to a first aspect of

t he preseﬁ?w?HV§htion, there is provided a conmpound of formula | or II1-. O
0O RLRSRL RRR 101 Il wherein: Ris a substituted or unsubstituted

al kyl, al kenyl, al kynyl, aryl, aral kyl aral kenyl, or aralKén | group, that
opt i oral | SurpHeEPgek bat npwaaendrang dhatcsHeignsyclphierenone pad SYERM=80ORS  and,

15 R andy e, av& 4 ﬂarﬁa-ﬁaﬁlﬁm-m 11 heRYF the aforaiRAlibhH H8 LT
unsubstis%teéag%kyeP al eﬁ? , Ifynyf, aryt, grafkyﬁ ar al kenyl , %ﬁ
aral kynyl group containing 4-12 carbon atons, that optionally includes at

| east one,heteroatomin its rbon skel et an nd R_an cannot both be
150 R CARBEE oAb oef iRt ra Pl Bty farPPiieds GRbound
unsubsti t ot REmalaklybs 11:-al kenyl , al kynyl, aryl, aral kyl aral kenyl, or

aral kynyl group, that optionally includes at |east one heteroatomin its

carbon skeleton. R, preferably, contains 12 carbon atoms. 25 In
preferred enbodi nents, R lincludes at |easty one hydrophilic group. Said
R RS R
R2

RZ

10 I I
wherein:-

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

15 R' and R? are H, or an —OR® group in which R’ is a substituted o
unsubstituted alkyl, alkenyl, alkynyl, aryl, aralkyl aralkenyl, or aralkynyl group
containing 4-12 cartbon atoms, that optionally includes at least one heteroatom in its

catbon skeleton, and R' and R? cannot both be H.

20 R can be an R*CH,- group, wherein R* is a substituted or unsubstituted alkyl,
alkenyl, alkynyl, aryl, aralkyl aralkenyl, or aralkynyl group, that optionally includes at
least one heteroatom in its carbon skeleton. R, preferably, contains 1-12 carbon

atoms.

25 In preferred embodiments, R includes at least one hydrophilic group. Said
hydrophilic group can be or include a hydroxyl, carbonyl, carboxyl, amino, amido,

quaternary ammonium ot thiolyl group. R, therefore, can provide the functionality



hydrophilic group can be or include a hydroxyl, carbonyl, carboxyl, am no,
am do, quaternary amoniumor thiolyl group. R therefore, can provide the
f unct i onawpDtog/0¥800D3/ 051807 PCT/ GB02/ 05708 -4 of an am nePpCargRrie/05ept i de,
ester, carboxylic acid, carboxylic acid-salt, alcohol, aldehyde, ketone or
thiol to an inventive conpound. In further preferred enbodi nents, the group
-SRis an S-cysteinyl or a substituted 5 S-cysteinyl group. In the context
of this j i.on. i t] .S i group
corpri o LSRRI Meid, BUTHS HHEE S MoryRO BT, Ldtb B S CUl ALBNLLET DL,
atom w tdidéHyedeskargnea epthacl togust ineeduyctr agepowatdom t hat i s bound to the

equi val ent sul phur atomin cysteine. Preferred substituted S-cysteinyl
groups include di- and tri-peptide groups that include an S-cysteinyl

nDi ety, SWCrARr PrdirrBd UinBbRIRAML , the e ESRYY 28 SI G e 0P REPstithl groups,
including N-tert- butoxycarbonyl S-cysteinyl and N-tert-butoxycarbonyl

S- cystiei nycydsingr grpup.g In e egrtextapidthes 4pplicagenppuibsPrgtkpabhsubstiityd one of
R and i.S.an r P, In ich R3. i reviously.15. def.ined, and the
othor 1 o 1y Eg g0 sPERes & PralBhiliatite, ol k¥ Bl Y IR o Ky
group t hagulphgaees with ke ehgatpiating thé dydmgboatsk ehatioBouddeo Hed er oatom i s
preferably silicon and, i n,prefe.rreg) %afrrbogi nents, R3 is . a trialkylsilyl

gr oup, p?%lﬂ\eﬂ%wl Uf 81 BU AP fret RPEE FEPSBiSE. S- oI5 teRFLEPHP T onpounds i n
accor dancg Midk it Hf DY EHdeR oG uRX ituddlad BRyiRIN Rlvidy | &RALs SLWO
enantioners and all such enantioners, unequal m xtures thereof and

r acentt esglutaghienynehpramgbesteyanchethsr ke gtoupmyiachiding NBstth R- and

= enant | o Al LRFSS APOUPAS afpubisslbon e SORIEALH B3, BEOKICEI,

90% 95% ard &89 kr@aps(wW w) ). 25 M xtures of enantionmers (e.g. racemc
m xtures) may however al so be used. WMany conpounds in accordance with the
invention exist in both cis- and trans- fornms, i. e. with R and R2 being

Ci s- or tPARSAbEO-RRGAe YIIErNadd R RENCY ORONLYAN ARG REVCHRBRXSRONE I'i ng.
The present inveéntion enconpasses all such individual 30 isoners and
m xt utes definedotnd thsqushpreis i koralt #rpiepts pfdle invention, R” is preferably an alkyl
group that includes a heteroatom in its carbon skeleton. The heteroatom is
preferably silicon and, in preferred embodiments, R’ is a trialkylsilyl group,

preferably a tert-butyldimethylsilyl group.

20 Certain compounds in accordance with the invention can exist in the form of a least
two enantiomers and all such enantiomers, unequal mixtures thereof and racemates,
are encompassed by the present invention. Both R- and S-enantiomers of these
compounds are useful. They can each be provided in a form substantially free of
the other enantiomer (e.g. at least 75%, 85%, 90%, 95% or 99% free (w/w)).

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

Many compounds in accordance with the invention exist in both cis- and trans-
forms, i. e. with R' and R? being cis- of trans- to each other in the cyclohexanone
ot cyclohexenone ring. The present invention encompasses all such individual

30  isomers and mixtures thereof, together with their uses.

Preferred compounds in accordance with the first aspect of present invention

include the following: -



Preferred conpounds in accordance with the first aspect of present
invention include the follow ng: WD 03/051807 PCT/ GB02/05708 -5- OO Me
M O Si-woBws1807Si- t-Bu M M AB OOL M| RS M ReT®BG2/05708t -Bu O
-1 i-t-Bu M M CD In the foregogng formulae, Ris as defined above.

5 1n an alternative aspect, the present invention provides a conpound of
formula | or |Il, as defined above, wherein said conpound is not a conpound
of formula A or B. Preferred conpounds in accordance with this alternative
aspect of the invention include conpounds of fornulae C and D. 10
Conpounds in ggcordance with the ingention may be prepared by the

techni ques dgpscribed in the exanpl ¢ In particular, conpounds that

i nclude the gFoup RS-, such as co unds C and D, may be prepared from
their cyclo en-|-one anal og a technique of the type described
in general ne d A (see bel ow). d@?red cyl cohex- 2-en-1| -one

anal ogues canyeMs epared by a techwrqueQetsi-he-Bwature described in
Examples 1 an%_z_.éil\(t)]%sl 051807 PCT/ GB02/ 0571(3[%

Me
A B
O 'e)
/é\ 1\([3
RS 1\,/16 RS O—?i—— t-Bu
O—Si—t-Bu Me
Me
C D

In the foregoing formulae, R is as defined above.

In an alternative aspect, the present invention provides a compound of formula I or
11, as defined above, wherein said compound is not a compound of formula A or B.
Prefetred compounds in accordance with this alternative aspect of the invention
include compounds of formulae C and D.

10
Compounds in accordance with the invention may be prepared by the techniques
desctibed in the examples. In patticular, compounds that include the group RS-,
such as compounds C and D, may be prepared from their cyclohex-2-en-1-one
analogues by a technique of the type described in general method A (see below).

75 The required cylcohex-2-en-1-one analogues can be prepared by 2 technique of the

nature described in Examples 1 and 2.



-6 Conpounds in accordance with the invention preferably are capable of one
or nore of the followng: a) activating HSF b) inhibiting NF-xB 5 ¢)
i nhi bi ti ngotodesrsepl i cati on of HSV-1 d) inhibiting the replPCraiBoeos®B8 Sendai
virus. A skilled person can readily assay for the above activities and
exanpl es of suitable assays are set out in Exanples 4, 5 and 7 below 10
Conmpounds that have greater activity in at |east one of the foregoing
respects ¢hal &yc%qlgg a th{h [ centrati ons)
represent pr E?gr re eﬁ{) ag‘lc?reﬁ tﬂgsnée%&)kﬁ)ven %%Ft‘ha agletcha?ne Ont n&)?rsuch
activity efttha folbewemmgt rati on w thin the range of 1-200 M or over the whole
or a part of sai d rangg being 15 particularly preferred. Preferably,
corrpounds in atESFEM ith the invention have a level of activity in at
| east onep)of tlhglg‘i@ﬁggmgg respects that is at least twice the level of
cycl opent-2-en-1-one. Mre preferably, it is at [east 10 tinmes that of
cycl ogent<)2- erﬂnlﬂlbﬂ@%fhempl\eﬁtiqn Q@Hﬁﬁ-bne of the above respects is
i ndi cative of 0 aC| pharmaceutically active.
Accordi ngl‘y, |?ilh§)?§;9 H* ei)Hgar as ec “flﬁe present invention provides a
conmpound i n accor dance with the invention for use in medicine (1 ncl udi ng
veteri nar% F(rﬁ]g ci ne). Pref&red such uses include the treatnent of the
human or AFHER PEEET B FEREDASy2Tatnd thy aBpesstqteities amdarsampketafswiiablson t he
25 human Qea@nkdEde ROY Exiipidsr£ataRint Loy, be prophylactic or may be in
respect of ‘an existing conditi on. Therapeutic (including prophylactic) and
di agn®¥stic nethods, i nvol ving the use of a conpound in accordance with the
i nventiong 3l S f_the inyent 30 The of such
conmpounds 10 F}S %&e %ﬁ%% ﬁ?%yg?évﬁgd&cgrlreen §°F Or %ﬂs%eor%omg ﬁespﬁf)tézﬁ?rb or
di agnost i gychpehe@dsnt bobe (:wlaastt la§ e€tt90 cohectiidhsPfepdsheiBprdi@idyd |ie W thin
t he scope of 2 furthfeli1 aspect of the invention.

embodiments of the 1nvention; those that enjoy such activity at a concentration

within the range of 1-200 uM, or over the whole or a part of said range, being

15 particularly preferred. Preferably, compounds in accordance with the invention
have a level of activity in at least one of the foregoing respects that is at least twice
the level of cyclopent-2-en-1-one. Motze preferably, it is at least 10 times that of

cyclopent-2-en-1-one.

20 Activity in one of the above respects is indicative of a compound’s capacity to be
pharmaceutically active. Accordingly, in 2 yet further aspect, the present invention
provides a compound in accordance with the invention for use in medicine
(including veterinary medicine). Preferred such uses include the treatment of the
human or animal body by therapy and diagnostic methods practised upon the

25 human ot animal body. The treatment may be prophylactic or may be in respect of
an existing condition. Therapeutic (including prophylactic) and diagnostic methods,

involving the use of 2 compound in accordance with the invention, are also within

the remit of the invention.

30  The use of such compounds for the manufacture of medicaments for use in
therapeutic or diagnostic methods to be practised on the human or animal body, lie

within the scope of a further aspect of the invention.



WO 03/ 051807 PCT/ GB02/ 05708 -7 The preferred uses for conpounds in
accordance with the invention include the treatnent of disorders which can
be treat edwoia/osshpst by the activation of a heat shock tPamgEBR{O5708N
factor (e.g. HSFI), by the induction off-heat shock proteins (e.g. hsp70)
and/ or by the inhibition of NF-xB. Certain preferred conpounds in 5
accordance with the invention can be used in therapeutic applicati ons that

i nvol ve ct i.ng HSE and nhi biting the ac t Thus,
accor danclgh V\# rte%ertt?tcgusersnf%rn houncps D ac9 geapce g}ct}cloirldélﬁrgrem\?\nn 1?1%“?16 i i nvent| on
can be useghtinent 6ea1tsomesseasﬁh cah HE:Ctlﬁditéd ans host W‘ﬂh@hcﬁw&fhrﬁ@ﬁd Hedty is 10
i ndi cated or  can be of ﬁaadvant age. They can e used in the manufacture

I
of nedi catrerk &APEFIRIGS A0S (&R FSEAL PEHhs in Sgﬁroéfhéf‘?%’fﬂmt‘ﬁé%ﬁb‘é%@r&: and
di agnost iy 7@)0944/%@%%@“{}95@099@1%@.!C/e@taﬁp &@chat o gassed in

detail bel w Many armaceutically active conhpounds ar poorly soluble in
wat er Sor advcgtiapce ¥ih|thp opteintipe caGbehised mp thmasutic eppbegionyithadpvolver ef or e,

to being adm nis ed .t.o atients oraII hgn by ot her routes of
adni ni strafdl oie tangrlghlé’g 'gﬂ AWHHES ){\t%\lfgm ed by patients, such as by
parenteral injection. The ther apeuti c index of a drug or pharmaceutically

active caonpound is indicated 20 by the ratio of its nedian |ethal dose, or
LD50, to T, Hetragniadre Sath (e igpeiony compprnds Beacsatdenre ¥igsewoul d

gener al | yinl BV & oPbd Q%Vtortteilé d%fea %%'cBQd&%)ﬁ's%l i su%ilfa%g%% k1 1 ndi vi dual

patients given a therapeutically effective a conpoun th a | arger
t her affeutindicaredex qnolhedafwdn'mgy Tﬁeeymaefa@orlwumﬂen thamabhbércnatiofe with a
snallertheaeutl the ic,ipdex of a
particul ar éﬁg AP (r%%rc‘éstftlflcséfﬁ rea E%?TBB e cotit %Pelﬁlglc aﬁérdéaagsngauﬁm t hout
i1l effecdpp htku@svﬁwltlek 1nb€nt&l\Fh ﬁirhp&@ﬁdsVﬁe l'd%ut;sﬁed iPdefa8ryebsty conpounds  of
formula Il are: (a) nore soluble In water at a tenperature of 20-40C, 30
(b) less lipophilic; and/or, (c) have a greater therapeutic index; than

equi val entr,&PpRAMS @il QLA Sothp odil AV IHERLIFRbILER ROV 8f Lifiyula | to a
75 lipophilic. Such compounds are less suited, therefore, to being administered to
patients orally than by other routes of administration, that are generally less

favoured by patients, such as by parenteral injection.

The therapeutic index of a drug or pharmaceutically active compound is indicated
20 by the ratio of its median lethal dose, or LD, to its medium effective dose, or
ED;,. Because its use would generally involve a lower risk of causing toxic side
effects in individual patients given a therapeutically effective dose, a compound with
a larger therapeutic index would normally be preferred over an alternative with a
smaller therapeutic index. Accordingly, if the therapeutic index of a particular
25  pharmaceutically active compound could be increased without ill effect, this would

be an attractive result.

Preferred compounds of formula IT are:-

(a) morte soluble in water at 2 temperature of 20-40°C;
30 "~ (b)  less lipophilic; and/orx,
(© have a greater therapeutic index;

than equivalent compounds of formula 1. An equivalent compound of formula I to a

preferred compound of formula II is a2 compound with, excepting the absent —SR



preferred conpound of formula Il is a conpound with, excepting the absent
-SR WD 03/051807 PCT/ GB02/ 05708 -8 group and an additional hydrogen atom
in the 2 woyBwssn7in the six nenbered ring, the sane sub®CITtGRROSTIPatt ern
as the preferred conpound of fornula FIB.- Where a preferred conpound in
accordance with the invention is required to be less 5 lipophilic than an
"equi val ent" conpound, this neans that the ratio of n-octanol to aqueous

sol ubi l'i t ro(;}s a8d a%%d%(?&ﬁ %p@édﬁm 8fm RRELd 3 bBEh]UBH% fth&g&ryﬁémx@&@d tda

preferre npound 1S an It 1s for e "equival ent" conp Thi s
rati o i s thsuahleysubexitioggediekmag éxermefcfrradtcsnﬂqasmdt@&fotrmghrllt hm "I oge" and
a conpound with a logP value of 1 will be 10 tinmes nore soluble in

n-octanol than it is in water, a conpound 10 with a | ogP value of 2 will be

100 ti meswmRies podfike compdufa iRA@lor 8RR vith te inReN@IELL re@lide R Bolest 097
val ues can be measured by experinent, or calculated using one of several

avai | abl elipenhilie ranmnodaimnlent” apmppind s @wb@sth@fram%@ -dotasialde t he
Ponona Cof u%gsf &@%wgﬁus gﬂto%@aax R0G rp%mdapg g@ lcﬁ& gtg ge@egeg by

Mor i guchi uired in
this 15 Sq:):&ﬁpcﬁumhiSIIOWet thalpeit sofioe tHld ‘p@p:hna[lerﬁ” tcbﬁipoaqdj Thﬂsemtﬁo fsoma@nylds wi ||
have | ower

val ues n such eqU|vaI this co | oge
val ues ar%XPﬁFSgF%r‘%erS %ftdfs s&tt"éﬂ parthee g fvé‘&gfar‘tﬂ??%w%y adﬁgﬁ of t he

af or enent i gneds PRATNRND @es BlodO5bPRE 28k M BaRiNE &f Shteth cOMPOLAE N
accordance with the invention is required to have a greater thefapeutic

i ndex 74 hawithrs logh yirlpgl ofrd will e, Q0 ﬂmeamqmsmhﬁ»lmre—on@nql thapat 53R wager | east
one theranﬁysa sna@&gps E@Qﬁnlﬁ Ohehdife Py @ g&grf] bPLS S ﬁ%l‘.{)inc%% Opg the

exi stence of such & atlons ip can e es hed elt servation
of in viveveetf faea:ttable mmput&r prograths or hlzstishas. Bssaplss of thebelﬁcytpte the

conventi opal | sons 25 skille nth rt f e purpose of
predicti ng é ﬁ@rﬁﬁ%gﬁidf%nﬁ e&é?%?”@ﬁ?rﬁt”i"getheﬂ?‘ﬁE @&Byg’ﬁég’g For

exanpl e, BIb:R&skyetl0 (20N, # RepRFQRAT thaf soflbsaRES 26 heliaw thisoul d be used
in conbination with a toxicity assay, to provide the required |nfornat|on

for a’bartRecificaropap Pedﬁoﬁemﬂkfet 8B KRBT RAE L B AmB R dsa Math haveloxyes of
appropri af 8, AS$aN Sudl €qSifhlefH! ThiInHRBIVESHhE18:PEhA% are preferably

calculated values derived from applying one of the aforementioned programs oz

algorithms.

20  Where a preferred compound in accordance with the invention is requited to have a
greater therapeutic index than an “equivalent”, this relationship must hold true for
at least one therapeutic application. For the purposes of this specification, the
existence of such a relationship can be established either by observation of iz »ivo
effects, or via iz vifro tests or assays of the type conventionally employed by persons

25 skilled in the art for the purpose of predicting the therapeutic indices of putative
drug substances. For example, an assay for one of the properties discussed below
could be used in combination with a toxicity assay, to provide the required
information for a particular pair of inventive cémpound and equivalent. Examples
of appropriate assays ate set out in Examples 4-8 below.

30
In preferred embodiments, the preferred compounds of formulae IT will have a
calculated or measured logP value that is at least 0.25, 0.5, 0.75, 1 ot 1.25 lower than

the logP value for their equivalents of formula I, wherein the logP values for the



30 In preferred enbodi nents, the preferred conpounds of fornulae Il wll
have a calculated or neasured |loge value that is at least 0.25, 0.5, 0.75
1 or 1.25wbasesisbhan the | ogP value for their equival ent #CafGEROOIBA |,
wherein the | oge values for the WO 03/951807 PCT/ GB02/ 05708 -9 conpounds
are cal cul ated or nmeasured using the sane technique. Preferably, the

preferred conpounds of formula II have a IogP val ue of 5 or less, and
preferabl a cul atge o) net hgd .descr bed by
I\/br i gUChl npou?éls Z(‘Iﬁ&ffcu &dSOI me (1;: (.ll ngo eesa\% %Jeézgnlcﬁze referaﬁgt k S

preferr egxdfaﬁg@soﬁ!peugwef aﬂﬂmlmrlew'é arleg.‘el ivhlread¥F06bREs, fah@Préfeeably of
gastro-intestinal tract and, therefore, are mre suited to oral

adnmi ni st fdi Griessgeken faletiated byithgmethod flescaibed by Mpsigachiret eh&Qr ef er r ed
conpoundg: 4 Ju%'&Wlﬁnll quIaﬁleE %Ehesp@&wﬁgge&%}ﬂ 2h s r@%@nérhl@fﬂ%’ré' ¢ and/or

nor e sol ub in water at around room tenperature an
t enpes at weaglily hhsprbﬁé ftdweithe grptioviakestingl wictfapdptheaefore, tahatmade smn@td foncl ude an
- SR substl

e _nor to use in orally adm nistered
phar nacett'@ gfmﬁl& %’éaﬁee&ﬁ%melﬁb#égj because such conmpounds of fornul a

Il can also have a greater therapeuti c i ndex than their equivalents
W t hout an -SR substituent, they are _potentially nore useful in a

t her apeutitcadsgtagsof thepraferehedrpABHE eloirsmridy e shatnbemiusotheiaes go
M chael f&ag bp@gc\y%gg%r 9@% alithrng v&a@em% G8ld roddh lﬂérﬁ%@aﬂﬁ@ ah épund

t hroughout t pl ays cruci al es In protecting ce s from
oxi davi véodam@gperétmc i avie ribeir eqv@xalbatsau‘fcfe)rmulari[ ttlhutsio m@tgadddemr k by

Uchi da et ot hers has s ted e for | ut at hi one, in 20
ot oo+ SR bERkp b M S P atRe] FRSE L el Sy Se SR LG 0. 2

wor k showsghpokifidhs CdeSoWrI Beddapd eicelot@ﬂlpm;aﬂaldfrfenhelaan Iitajlil IaEbeave a
concentration of radical #gen species. It _also denonstrated that, when
such cel Igée%rtéeltai’é‘étﬂ“eﬂldﬁ‘tt Nthsitegqpivalenfs ithquat amdSReupsiugns, theh thas

measur ed, @hdalif bEds Gséfl G Ithérﬁé/&tﬁ%n?exgecr ease in the production of
radi cal gxygen speci es was observed. Uchida et al.. canme to the 25

concl7dsi on that species capabl e of reducing glutathione levels in the cell,

al'so r edld%r%lopentenone compounds are known to undergo Michael reactions with

glutathione in the cell. Glutathione is found throughout the body and plays crucial.
roles in protecting cells from oxidative damage (maintaining redox balance). In this
regard, work by Uchida et al. (22) and others has suggested a role for glutathione in

20  protecting cells from oxidative stress as a radical scavenger. Uchida's work showed
that cells with depleted glutathione retain higher concentration of radical oxygen
species. It also demonstrated that, when such cells were treated with N-acetyl-
cysteine and cell viability was measured, an increase in cell life and a decrease in the
production of radical oxygen species was observed. .Uchida et al..came to the

25 conclusion that species capable of reducing glutathione levels in the cell, also reduce
the cell's anti-oxidant defences and inctease the induction of radical oxygen species.
They also showed that cyclopentenone mediated production of radical oxygen
species was well correlated with cytotoxicity and, thus, demonstrated a potentially
important mode of cytotoxicity or induction of cell death by cyclopentenone .

30 compounds.

Glutathione is also known to protect cells from dangerous-electrophilic species.

For example, morphine type compounds undergoes a2 Michael reaction with



the cell's anti-oxidant defences and increase the induction of radical
oxygen species. They al so showed that cycl opentenone nedi ated production
of radi caWwomspgsn’ species was well correlated with cytot exiraisog/osmd, thus,
denonstrated a potentially inportant-1ode of cytotoxicity or induction of
cell death by cycl opentenone 30 conpounds. dutathione is al so known to
protect cells from dangerous s-electrophilic species. For exanple,

nor phi ne . n ha ” V\D 03/ 051807
peT] ooz LS RHEE A AR e HRRE, B REh oF BRCLAR TN PR RGRR on o

t he drug c(faﬁ)racetzfmbla(mgeamhmpmm) ar@fta}psaj‘ﬂ@ﬁtg&ﬁm{hnﬁr&ﬂmtthmhﬂ@t)ﬁ&ﬁ)plﬁé@ t aken
t hen gl utatr' ne in the }q gted in 199? there vvere 150 deat hs
in the UED %93% Feat‘,’é’f% eab*fsslaﬁ ﬁ@l fyqm Qaggcetamol peisopEge If HV-peatdn

| Nt avenQysleinedik taHedl &M—msl&f@%x&ﬁy Rs@filagr 15 iﬂeftgye{ed&%?da;e ip effectively
renmoves the offending el ectrophilic ‘paracetanol netabolite (24). O her

st udi ds Irdfestiztlpwamphes thg ofteditg dectodphilie paetthmohmetdtiadite (Nt ent can
increase the sensitivity of tunour cells to radiation treatnent. Moreover,
cells exhibiting depleted |evels of glutathione have been shown to be note

suscept i iDehelr Grudih lndvieGhowh Ahoheradubesa BE it fceBEBN i oPEhtOXYGaNnERd L Al
speci es tgat ot herw se woul d_have been destroyed via radical_ reaction with
gl ut at hi dR& Sff%‘)‘vﬁYAOgmﬁ%%trmeBw Ej’tdb"tﬂ?”c‘éﬁ*’rf&enbel\’faﬁd'eﬁf’ cellnexhibitingt ed

i ety, SHEHtaS 1R el IIAREXSNONE e BRHRhoWhdodh M6 AR L H&Pacfhatmié
unl ess they are netabolised into 15 the equivalent unsaturate

cycl offex-chempthergpesic agsnpomddssygen sationl dpedes thiat htheheise iwprddrbronbedmat

conpri se S&gg @bg)&g@%& oup ”Pél Ethhoenssgsk kely to react with gl utathione
in vivo than Prése unsa Ur Bt equii v al . Such saturated conpounds,

t her ef ore, nay be | ess Ilkely to deplete.the levels of glutathione in a
patient's cgﬁ % and t her eby gm se their anti-oxidant defences, than
the 20 eduiSriRnS %FBFBﬁé&n‘ﬁ bt;‘f'rfl dedig acFéF‘F@?f@lfQ%tY’W‘fhﬂ%% W shing to be

bound by d&BRAEYanonel:SufBYa £XBLRID r¥¥ioR OTRuS APV, 4:D AGERSIERAGE WM t h
the i nvent| on that Tnclude an -SR group have significantiy enhanceé)

t her afeutthe egpigpleas vnsamtdi vclohex-@-erehtrnrs ccbmpewdsdnlaabiddatge with theduced

L pophi 16l Mion that comprise a cyclohexanone group may be less likely to react with

glutathione 77 vivo than are these unsaturated equivalents. Such saturated
compounds, therefore, may be less likely to deplete the levels of glutathione in a
patient’s cells, and thereby compromise their anti-oxidant defences, than the

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

enhanced water solubility and reduced lipophilicity.

25 Without again wishing to be bound by theoty, it is considered that compounds in
accordance with the present invention, wherein the catbon atom in the 3 position in
their cyclohexanone rings carries an —~SR group, enjoy theit enhanced properties

. pattially because they can act as pro-drugs for the equivalent cyclohex-2-en-1-ones,
in the sense that it is thought that they are converted into the latter iz sivo. In this

30  regard, it is considered that, before it is cleaved, the group —SR renders these
compounds more watet soluble and less lipophilic than their equivalents, and hence
more suited to oral delivety, and that i sive cleavage of the —SR group releases, via a

teverse Michael reaction, the more potent cyclohex-2-en-1-one equivalent.



25 Wthout again wi shing to be bound by theory, it is considered that
conpounds in accordance with the present invention, wherein the carbon
atomin tweo3d/opssition in their cycl ohexanone rings carriPET/GBV2OSASgr oup,
enjoy their enhanced properties partiallly because they can act as
pro-drugs for the equival ent cycl ohex-2-en-1-ones, in the sense that it is
t hought that they are converted into the latter in vivo. In this 30 regard,
it is considered that, before it is cleaved, the group -SR renders these
conpounds nore water soluble and less lipophilic than their equivalents,

and hencghufph@nidifdntsPcOhpbui® oVRiiulalldn tabedrdasicesvith the @areagenof the
-SR group rel eases, via a reverse M chael reaction, the gore p%Lb(%nt
cycl ohexage epasformable inipearentent grslohend egolr opetregiveo sfdermwla 1 biys, in

enbodi men} secmqeﬂc&c@éq,fo%@ykg?-gﬁuégf%99&9{ams:ﬁerwg.th the invention are

transformable into equivalent c -2-en-1 -one derivatives of formula |
by a sreverse Mchael reaction, or are pro-drugs for such equivalents. 5 In

further preferred enbodi nents, the group -SR i s an_S-cysteinyl .or
substitu @gurtg?rc%?eéf‘?‘fe?gg?‘g‘ﬁﬁn%rﬂ%%%’ior“%d_ Sggﬁsa(ni ?ﬁ%‘améf%r)/%f%l?sﬁlg‘ftegr oups
i ncl ude dieysaishlblbup. PRRIfEAE] SEKRSd I3adystelbl geoupaninSudy Si-Lindytri-oi et y, -

such as S-glutathionyl, S-cysteinyl ester and other |ike groups, ,i)rélcl udi ng
N-t er t - bpepsige arypnyhatdnelpde en Sy systaver e eiem: sUd Bur-LyERIPThyI CIStEPE: ei nyl

ester (e.qg. e WV c LR SIHAS {0 be
bound by e?ﬁégg(tgl/, llgtrq?{g ?%‘E%%’ e%chgEqatté%%Ep%n%ggﬁylﬁgg%%olﬁ%%ggﬂ vvlt'tet?t h these

| att em erthockyeribiony$-cyfieinyhesent (e@n netleylahd etipdpgtviugs.of  provi ding a
secondary therapeutic effect resulting fromtheir incorporation of a 15
substituted or unsubstituted cysteinyl noiety. For exanple, when acting as

pro- dr uggithBud sieealaeNB R0 BRNIESy theuey) iciopasidds:dnby: denpapabkl e of
delivering both the equivalent cyc|ohex-2-en-I-one deriyati ‘\4& and the
reduced fiBrassHangeevitly glb%sﬁ ilattereanndipsainr e dvwatepsterligicertlecy to

target C%fhgld%r%é%&%hh tt;};??aggﬁit)fc effw%gﬁllgﬁé B IR S RIchbrg 8idn LS apeuti ¢

effects. apeut | ct exerted by 20 the reduced form of the
subst ist utsetstomutadnsuipsstubstitued] cypstiaylmydictyo Fot yxapaplebwhemactigg #s/@iti on of

glutathi Oc{rllelgsd 1enpt|heetaif(())rréine%%&e1gcii ?‘rlaln emg& E:cr)]r%pg)gr(;c‘ijscr?lgy eicgf)élblg 3f delivering

both the equivalent cyclohex-2-en-1-one derivative and the reduced form of the
substituted or unsubstituted cysteinyl moiety to target cells in a-patient’s body,
whete both may exert their therapeutic effects. The therapeutic effect exerted by

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

25 after in vivo cleavage) or a metabolite, or it may replace or lead to the replacement of
glutathione bound by the detivative or a metabolite. Such activity is thought to
conttibute significantly to the reducing the toxicity of the inventive compounds and,
hence, to the increased therapeutic indices enjoyed by these compounds, in
comparison to the equivalent cyclohex-2-en-1-one.

30 K
In a further embodiment of the present invention, thete is provided 2 method of
decreasing the lipophilicity and/or increasing the water solubility and/ox the

therapeutic index of a pharmaceutically active compound of formula I as defined



gl ut at hi one, an anal ogue or precursor. For exanple, the reduced,
substituted or wunsubstituted cysteinyl npiety may conpete with native
gl ut at hi owe,o3ws18peduce the anount of the latter that is PearcBoRystoRe
cycl ohex-2-en-1-one derivative (fornmed225 after in vivo cleavage) or a
metabolite, or it may replace or |lead to the replacenent of gl utathione
bound by the derivative or a netabolite. Such activity is thought to
contribut SI n| i cant to.the.reducin t |t he.inv ive
corrpounds %‘ﬁ@led BRrAnS ?%F%%%%ﬁgfiﬂ‘éﬁapfgsﬁ MR |]?1%Iu& Ff m61yae by

t hese COfIﬁQléﬂ.Qiﬁol dffthe COMPAL FOR) WierEAR @ousi h&élﬁmef@géd@hﬁ&-aadane -one. 30
In a further enbadi nent of the present invention, there is provided a

net hod ofad H@dﬁé’é@ﬁ@ﬂﬁHé 3sidsHpRd Pb‘é‘f‘ty and/ or increasing the water
solubility and/or the therapeutic index of a pharmaceutically active
conpound of forrmula | as defined WO 03/051807 PCT/ GB02/ 05708 -12 above,
sai d ret Hda ot m'ylagt ésoer pimgn@inaﬂdmmnn@f dsensied ohpoyra iofmaf benul a | and
a thiol o t he for relghR is as herein before defined and the

adduct fmf‘%etuﬁlﬁfﬁg’ %ﬁ“"eégltaé%"i% above. 5 The adduct may act as a

pro-dr ug |n t he manner discussed above, or it may be pharmaceutically
active inits own right. In preferred enbodi nents of this nethod, the

adduct i éﬂfRﬂ‘—‘f?é’ffd\ﬁf%b%fhmeéﬁ&Efl thlsriéa@ﬁdoﬁleb&%“eﬁ fph@eﬁﬂsaa% Mighasli’ conpound
of formulg,l;; “l?et&z@éhl &}lsa FH o%gld o]f(}”ogghﬁoidanq{ %fﬂl”ﬂﬁep&éﬁdu‘:t I's

described 1h t e exanpl es t rther aspect present

i nvenwi onnq:thodlcdésrramgaddudduass Heﬁrceﬂandmtlm exangdés thed folppvepar ed or
preparabl e by a nethod in accordance with the invention. 15 For the
avoi dance of doubt, it is confirmed that the term "al kenyl" denotes an a

group Wi tlh ORI 2BRYCE, HepanbRRESHOM pkéEdGaiDAiluek el BERM Bad:E he term
"al kynyl " ~denotes a _group with one or npre triple bonds in its carbon

skel et on.definednprgparedit drepreabls baracmeBpd ingiccorgnes Wahghe pyeasiost t his
specification, alkynyl groups may include both double and single bonds in
their carbon skel etons. Unless otherwi se 20 specified, groups referred to
in thiss dpeahtireidrore asdaibityit is edifemydd that tlekprm|“aleopsdenotes an a

group with one or more double bonds in its carbon skeleton and the term “alkynyl”
denotes a group with one or more triple bonds in its carbon skeleton. It should also
be understood that, for the purposes of this specification, alkynyl groups may
include both double and single bonds in their carbon skeletons. Unless otherwise

20  specified, groups referred to in this specification as alkyl, alkenyl or alkynyl groups
can be straight chained or branched, or be ot include cyclic groups. Howevet, unless

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

25  Medical uses for compounds in accordance with the invention
The preferred uses for compounds in accordance with the invention include the
treatment of disorders which can be treated in a host by the activation of a heat
shock transcription factor (e.g. HSF1), by the induction of heat shock proteins (e.g.
hsp70) and/or by the inhibition of NF-xB.

30
Certain preferted compounds in accordance with the invention can be used in
thetapeutic applications that involve activating HSF and inhibiting the activity of

NF-xB. Thus, in accordance with the invention, such compounds can be used to



can be straight chained or branched, or be or include cyclic groups.
However, unless the contrary is indicated, they are preferably straight
chai ned avobsemsdved. 25 Medi cal uses for conpounds in accBEH&BOTONNE h t he
invention The preferred uses for conpasnds in accordance with the invention
include the treatnent of disorders which can be treated in a host by the
activation of a heat shock transcription factor (e.g. HSFl), by the

N e " SfreBlabeRts SPOSKaRER! B DBichSuth o clAR D BIER e Rin bRBE 1D 1L 0P O
NF- KB. 3 erred conpounds In a cor ance wt € invention can

be used hdvadthes amey:um: a]@@}blehﬁad ir0tife mbaifatfivOby eredhineats fa)g ukiSn and
inhibiting the activity. o NF- KB. . Thus,. i n accor dance 34 he i nvention,
811 su

such conpéinter@tnd Iﬁl@érﬁdttﬁe%‘ﬁéﬂ 1t diognoster/ aERI RS treat

di seases .9k ,68A8: LieQNScus bR, such activity is indicated or can be of
advantage h hey can al so be used in the manufacture of nedi canents for use

in s#&ch treatnents. Preferred therapeutic and dlagnostlc applications for
such co un are W 5 1t ap i ated t hat

cor tai n SUHB0R S “PRAEUST BRhCE TR R neR Pt eoR SR PR R P I E act i vi 1y
in all oflotdie sxBiRELdvitiis al o ekl pYas diidaksedabpBoLINSsch céhips@ida e, nmay
only find use in those of the therapeutic and di agnqgstic applications

det ai | ed thrsEtweviay enbHénd uisippbets @‘sﬂl&rtéesaﬁa%awdxélasw%twaqwns
usef ul neaﬁmﬁsg blefowsgz@l‘éledthlgﬁ FQQP&%QE aieeﬂdwaatfe o8 g,t)@enaaﬂas%@m@;s. . e.g.

cancers e nedi at ed ruses and by non-viral factors. In the
absenge of any |nd|cat|on to t he contrary treatnent of any given di sor der
is cover di. sor is nmediated by.viru It shoul d

t ﬁlh
al so be fof)l?o gé é‘aP f"ﬁé"?e‘% éelit%lns 6Sn%rderSEr BafF e EnEEn Perac %t 3&¥i ous
cat egor i @gueds 4ddeinf ABMMvid] Siewsseln the ﬁaseh&eof:aﬁ;e@aidaasmb ehdodntrnyended to
be nutuall¥ exclusive. 1. Treatnent of viral- nedla}ed dlsorderf
treatment of any given disorder 1s covered whether or not the disordet is mediated
by viruses. It should also be appreciated that there is some overlap between the
15 various categories of treatment discussed, i.e. the categoties are not intended to be

mutually exclusive.

7. Treatment of viral-mediated disorders

NF-kB is implicated in the pathogenesis of certain viral infections. Itis known that
20 heat shock proteins (e.g. HSP70) can offer protection against the pathogenesis of

viral infection. Compounds in accordance with the invention may be active in

reducing the replication of viruses.

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

disorders mediated by DNA viruses.

Examples of viral disorders that may be treated using compounds in accordance
with the invention include the following.

30
Diseases caused by or associated with members of the Adenoviridae family, including
(but not limited to): diarrhea or intussusception caused by or associated with enteric

adenoviruses, uppet ot lower tespiratory tract infections (including the common



NF-xB is inplicated in the pathogenesis of certain viral infections. It is
known that 20 heat shock proteins (e.g. HSP70) can offer protection
agai nst twe opastsoyenesi s of viral infection. Conpounds i RCIGRRMsMEe Wit h
the invention may be active in reducing-the replication of viruses.
Conpounds in accordance with the invention nmay be useful in treating viral
25 nedi at ed di sorders. These include disorders nedi ated by RNA viruses, as

wel | as orders DNA VI ﬁmql di sorders

t hat may %e toré)erilte Ugal) %E%gﬁ%'oun gc\’éll#ég?ég}{?é ?’ai&imn"% "Avent i on

i ncl ude t benjhuad v, Ihgrat&ﬂ ddi tsshean @auabidy byasabcm&slomnhhédmmﬁuls menber s of
t he Adenoviri dae i n¢l udi (but not Iimted to) rhea or

i nt ussuscEPEsHRR @§€é{e’b§9n lat et lidney Eie Aoy Céﬁsteélrliycor %fd@ﬂ?)’i?ﬁvt’} s, upper

or lower p&spiatQry tract infections (including the coomon WO 03/051807
PCT/ GB02/ 05708 -14 cold or pneunonia) caused by or associated with
respiratory adenoviruses conjunctivitis keratitis or trachoma caused by
or associ ated w enovi r us. ctio | L.ar. dney
"nf oot onDIEAINGa I B chtbh i b Seh 85 Afad 8 Tyl ialhalli0Y o

or associ ailﬂdlowhhhtda&@palz&s@fevbhemﬁé&raa\nassaofaeexfxamsl, mennrrgithuehuagd b¢ ot not
limted to): Lassa fever caused hy Lassa fever_ virus; neningitis caused by
or  assochHPEdts Yith IRPRIE icRoBRBERESE Hits hemprihagic ﬁ%i?%‘é@f’% fevers

i ncl udi ng&bl‘t%tt 1iQted ﬂo&kﬂ@s@ ctaQQedtlrSplsﬁ %@u@yuﬁiﬁ%ﬂﬁosyﬁlé Y&us,J unin virus,

Sabia vir Guanarito virus or Tacari be vifus. Diseases caused by or
associ’at eéEuMlaﬂntormmecpisTmanbheﬂmst roviridae famly, including (but not
limted to): diarrhea caused by or associated with astroviruses. 15

D seases caused by or associated with nmenbers of the Bunyaviridae famly,
i ncl udi ngDifdasds da@ted byrbt eﬂ;otia)e:d Wighwidohingt of tley elvsrukidve faniy, isgndingme,

hant avi 1 g PUL IOy, | SYRALETE. O Lot Ol 20aP R, USSR, O assoct ated

15 Diseases caused by or associated with members of the Bunyaviridae family, including
(but not limited to): hemorrhagic fever with renal syndrome, hantavirus pulmonary
syndrome, ot other diseases caused by or associated with hantaviruses including (but
not limited to) Hantaan virus, Puumala virus, Seoul virus, Dobrava virus, Sin
Nombre vitus, bayou vitus, Black Creek canal virus, New York 1 virus, Monogahela

20  virus, Andes virus, Laguna Negra virus; arbovirus infections including (but not
limited to) La Crosse encephalitis, California encephalitis, or other bunyavirus
infections; Rift Valley fever, sandfly fever, Uukuniemi or other arbovirus infections
associated with phleboviruses; Crimean-Congo hemorrhagic fever or other

infections caused by Nairoviruses.

25
Diseases caused by or associated with membets of the Caliciviridae family or related
agents, including (but not limited to): hepatitis caused by or associated with
hepatitis E virus, diarthea caused by ot associated with caliciviruses or small round
structured viruses.

30

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

(but not limited to): lower or uppet respiratory tract infections (including the



not limted to) Hantaan virus, Puunala virus, Seoul virus, Dobrava virus,
Sin Nonbre virus, bayou virus, Black Creek canal virus, New York 1 virus,
Monogahel wO28/0%i80us, Andes virus, Laguna Negra virus; arbe¢irram2iosfoect i ons
including (but not Ilimted to) La C-dsse encephalitis, California
encephalitis, or other bunyavirus infections; R ft Valley fever, sandfly
fever, Uukuniem or other arbovirus infections associated with

phlebOV|ru ngo hem c f s caused
by N oo P, CUEEAIERIR LN Batco Y Rty B oy LERELLRTE “The
Cal i ci Vi ghslacedtatiid sauedd bebahedciadgbnith cotdievitdbdso foudvinaks.| i m ted to):
hepatitis caused by or associated with hepatitis E virus, diarrhea caused
by or associated with caliciviruses or small round structured viruses. 30
Di seases mééa%@sdcmecpsy 8s 5%&&&%%&9“9@5@%@%hpfz:zzbmdMMH whidag famly,
including (but not tTmted to): |ower or upper respiratory tract
|nfecfloNbu(m¢ﬂﬁnmmdﬁyyﬂhenﬂﬁhaﬁﬁ@6&8@&%@@Tbﬁ£@2ﬂ@6ﬁDBubHQﬁwnnnnDn col d)
caused by or associated with coronaviruses; diarrhea, enterocolitis or
gastroenteritis caused by or associated with coronaviruses or toroviruses.
Di seases IDigtedcdifedby 85 SO0kt withiheMBel &f Sho F/dvha-dat kaxily, isdedihgm |y,
|nclud|n3PP5 (but. not limted to): henprrhagic fevers caused by Ebola or

Mar bur g WPRiREIMitEY daubeviEyyd ECtB’)PSoFe"é%Ss?fcfinéF%P%dteﬁ inrdpdieg §b‘btfn‘tthe
Fl avi vi rijgdae.d @&L%w ek Lﬁymm ﬁs@!aést ARkade! M&%é&znh 19%& Usminf ections,

fevers or encephalitides including (but not Timted to 'ow fever, _
Kyansidr ﬁ@kégnndpsga@th(hﬁkxhgnanhagﬁqmﬁewemmewm%@m &@Ipp@k bor ne

encephal i t Icgph ig,tc\&/i r1§ﬂe FRG8 1ﬂfe acp ARFEFa W a/yet\?aﬁwﬁiussben%%e FevFr 1r Dengue

encephal i1 R e T Fus i RTection ey ence

fever, OIDerEgi’dagiéﬁldﬂﬂﬁgi’d’ﬂﬁﬁgj euked By oﬁamﬂtéﬂywﬂh fassafisad; t@dpididid
fIaV|V|ruses hepatitis sed by or associated with hepatltls Cvirus. 15
Di seases CEIFERY WSB?Q%EEQB‘BF P&P%St%vﬁ’éﬁbers of the Hepadnaviridae fanily,
including (but not limted to): hepatitis caused by or associated with

hepatitis B
75 Diseases caused by or associated with members of the Hepadnaviridae family,

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

virus.

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

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

25  congenital infection, infectious mononucleosis, retinitis or other diseases of the
immunocompromised caused by or associated with cytomegalovirus; infectious
mononucleosis, lymphomas, carcinomas or other cancers caused by or associated
with Epstein-Barr virus; exanthem subitum, roseola infantum, pneumonitis or
hepatitis caused by or associated with human herpesviruses 6 or 7; Kaposi’s sarcoma

30  or other neoplastic disease caused by or associated with human herpesvirus 8

(KSV).



virus. Diseases caused by or associated with nenbers of the Herpesviridae
famly, including 20 (but not limted to): orol abial herpes, genital

her pes, hwopsbsodermatitis, herpetic whitlow, zosterifoPorieaopesosi npl ex,
ocul ar di sease, encephalitis or neonatg@l herpes caused by or associ ated
wi th herpes sinplex viruses types 1 or 2; chickenpox, shingles,
zoster-associ at ed pai n, pneunoni a, encephal itis, fetal infection or retinal

necr osi s_caused b associ.at ed t aric ster .vir transpl ant
rej ecti oRSea¥SBH 3f af asis?l‘f%t&g Wd)#’ e?ﬁvbe& Pg&ea%ﬁ%’ﬁ'ﬁfﬁﬁz@%”y %rml¥ etinitis or
ot her di 5eR&RSy AutlddR lindiFEAUBY GOMRRA] 15@@@@»1@ esthby re@pirdesPhifadtithsyi t h

cyt onegal ovi rus i nfecti ous nononucl eosi s, iB nphomas, carC| nonas or ot her

cancers wagsidd, @yOgip wyslocotReg’s Wﬁ@%ﬁ@ﬁﬁ eﬁfraSan% vatbaafNeRtas ubi t um
roseol a |nf&nturﬁ Jpeeunoni tis or hepatl tis caused by or associated with
human her p pesviruses 6 or 7; Kaposi's sarcoma 30 or other neoplastic disease
caused by or associated with hurran herpesvi rus 8 (KSV). WD 03/051807

PCT/ GB02/ 05708 -16 seases c d by .or ocjate nbers..of the
Ot hon | ROVRP RS ABY DY SO AGRRIA GRS A A Rl P edios,
pneunoni ?othHﬂ%"rmEe%ﬁtW) r@pﬂ[&nds“ﬂ&ﬁhﬂ%ﬁ&s nEBHASIdd shd dY¥aabeRt Biliskad byor
Reye's syndrone caused by associated with influenza viruses A B or C

5 Di seasesasaaped wh@rdpiél@mirmeéddmmshs resd by KVt ore Phpveesi ri dae
fam |y, ncI n | oma neopl asi a
y Y ﬁvegmufet%g%al l&]té(OtL.zll OCI g%l caB l%’)lggﬁﬁo mabi Hgéé S, plasi as

and carc S caus r mavi r uses; di seases
caused by BKV or .JCV viruses; progreSS|ve mul ti focal Ieukoencephalopathy
caused b ol yomav ses ause |a ed menber s
of the Sr?a&é%‘;g&ﬁff’ﬁfoaf’?‘?él ﬁ‘@em “rfﬁf’?#b‘%lpf’”?ﬁ”f’%ﬁ FR) i ‘\#B%r‘(‘ﬁ f ever,
fetal int@ﬁtd&mn%emgaadem@ RS Bal) fRFion 33 IR AEEE2ubkd By far vor vi rus BI19.

15 Diseases caused by or associated with nenbers of the Pararryxow ri dae
famly, associated with parvorvirus B19.

15 Diseases caused by or associated with members of the Paramyxoviridae family,
including (but not limited to): pneumonia, bronchiolitis, tracheobronchitis or croup
caused by or associated with parainfluenza viruses; bronchiolitis or pneumonia
caused by or associated with respiratory syncytial vitus; encephalitis, measles or
complications of measles including (but not limited to) pneumonia or sub-acute

20  sclerosing panencephalitis (SSPE) caused by ot associated with measles virus;
mumps or complications of mumps including (but not limited to) orchitis or

pancreatitis caused by or associated with mumps virus.

Diseases caused by or associated with members of the Picornaviridae family, including
25 (but not limited to): hepatitis caused by or associated with hepatitis A virus; upper
respiratory tract infections (including the common cold) caused by or associated
with thinoviruses ot other respiratory picotrnaviruses; poliomyelitis caused by
polioviruses; Bornholm disease, encephalitis, meningitis, herpangina, myocarditis,
neonatal disease, pancreatitis, fever, conjunctivitis, chronic fatigue syndrome (ME)

30 ot hand, foot and mouth disease caused by coxsackievituses or enterovituses.

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

(but not limited to): smallpox caused by smallpox vitus; human forms of



including (but not Iimted to): pneunonia, bronchiolitis, tracheobronchitis
or croup caused by or associated wth parainfluenza viruses; bronchiolitis
or pneunowpDa3/osmosed by or associated with respiratory symRCYtGRIR/0Yi08US;
encephalitis, neasles or conplicatioeng-of neasles including (but not
limted to) pneunonia or sub-acute 20 scl erosing patiencephalitis (SSPE)
caused by or associated with neasles virus; nunps or conplicati ons of
munps in I r ncreatit d by or
associ at gﬁd&ﬂg ?I%)X( QPEO‘QRO/& 0 %%scetg)gl)ésﬁéausea “881 %arcogssggu%f %}1 nber s
of the Pmoohmdrtb)jaﬁnﬁmﬂdoyls off Ratdigtitivg; o%o(lbwavmimh caide@®yt 0) 1 hepatitis
caused b% associ at eﬂ Wi th hepatitis A virus; upper .respiratory tract

i nf ect i OR&™PPREFHEPTHC L FRE  BO RS O 2Lt BY u P RSB PALRFACHRR Y h

rhi novi r ys@sTMapekRefusr espiratory picornaviruses; polionyelitis caused by
pol i ovi ruses; Bor nhol m di sease, encephalitis, neningitis, herpangina,
rnyocarditis, neonatal disease, pancreatitis, fever, conjunctivitis,

hr oni h db
A T e R L P e R et

menbers @huttde lidaxad o) Odierrhasrtdnsed b Gl udidithted Wikh fd@ividdsei.t ed to): smal | pox
caused by snmall pox virus; human forns of WD 03/051807 PCT/ GB02/ 05708 -17
nonkeypox or cowpox virus infections; infections with vaccinia virus

i ncl udi ngD1§fQ'é$s ca’ﬁ@éd i) B h&d1a0dd @Rﬁ%érﬁ%fs Q)@%h@he%@%dagﬁthl ’mcq{iéhng q

par avacci ni a caused Og par apoxvi ruses; nolluscum contagi ostim caus
mol | U8ci Mmqtd@@sedu Tmmreﬁsmnwmerdeﬁawapbxyndrpm ang d@smséshsoadaed by or

associ at [ Reovi i da ut not
l'imited t%%? \éﬁd(war rh eefl%gﬁseéi v or 1%%“388?3{1“31 \Xny‘flﬁus @iﬁ& {gg?egm *Pj seases

caused byymph@ssoor atyetbpatliibs caEbebg odfasddeatRRwidVIITLVagirésagi |y, incl uding
10 (but not limted to): acquired i mune deficiency syndronme and associ at ed
di sorders caused by or associated with human i nmunodeficiency virus (HV);

| eukaem ﬁseaséSYde@ﬂBys or Msotued opat bﬁﬁﬁb&@@?ﬂe h)éa%w@%?qu}nﬁ;/ qqchdﬁ HTLV
viruses. Diseases caused by or associated with nenbers of the iridae
fam 17y, |(lﬁtt|rm|hﬁ§ted to): rabies caused by rabies virus; other lyssavirus diseases 1nclud1ng

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

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

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

Diseases caused by or associated with prions, including (but not limited to):

30 Creutzfeld-Jakob disease (CJD), new variant CJD, GSS, and fatal familial insomnia.

Compounds of the present invention may be particularly useful in treating viral and

other disordets affecting aquatic organisms (e.g. fish, crustaceans, etc.). Such



15 (but not limted to).: rabies caused by rabies virus; other |yssavirus
di seases including (but not limted to) those caused by Duvenhage or

Mokol a viw0o8®518Di seases caused by or associ ated w th nenpersGBuR/05108
Togaviridae famly, including (but noitg8limted to): rubella or congenital
rubell a syndrone caused by rubella virus; 20 fever or encephalitis caused
by eastern equine encephalitis virus, Venezuel an equine encephalitis virus,
vvestern it swrus em i ki. Fqrest
Virue: |t ayer erCAEREERN kG Faddtid BYRRE NI ey By RGBS nabi s
Vi rus Gbk dytbphadysts disRossrifisyetc. vi rus, Barnmah Forest virus, Chi kungunya
virus, O nyong- nyong virus, Mayaro virus or lgo Ora virus. 25 Diseases
caused by or associated with viroid-like agents, including (but not limted

to): hepatbhbsusdined Odafte FHBARE %\%n%ttﬂa); tﬁ'x% &tld Be ?9@“& a(qeldgégltxsrp Seases

caused by or associated with prions, includi ng but no
Cr eut Zf eIF-Eihe\Yameb élPS@a’@efO()@fD} Aqwasly wigriiams. SUO) fG8BIs \amhhnftate atofeand | i aI

treat ! ng e maredt Bl Pon Bl SSRPI I RN SRR sl bargta helefe o 11 sh.
crust aceaap@;colematel)r (e SuEhFiAMXY 3, B5dB 67 &GE'&&BQZ/&BEQ& aqdficbgeideLs i nclude

di sorders ngdl t ed &y t he snout wul cer virus, t he |r|dOV|rus b t he
| ymphocystf- <ly; foraPoweds inaishapsiy ﬁa%“’ith the éyicasinaemey b‘huﬁ Olrnventl on

may ther e\mé,;etreme@ I APLAGUPT RN toaqlBRY oFBY: L
aquatic organi sms. Suéh f ood |§bw|t |nntot r?e scg% egf&? ui&% | nvent| on.

It -will geriehetefgrensed 6o be|pmese¢eallreﬁbqsbmféa inenrdesatrdbé abpehil ﬂldaqan[ifLﬁBrl ately
(e.g. as fish food, food for crustaceans, food for aquatic organisns,
etc.). Alternati veI y, conpounds in accor dance with the invention may be
used for 2.wat eTre&fmeattq’thm‘m/ma‘aWrmdizfoaab appl ication to aquatic organi sns.

Such corrp}ﬁgl%s do. .10 ot therefore neeq fg be present in foodstuffs in
order to léfaﬁfw‘ftﬁ éfhffa?BﬁP?elJ?oe actestal fnfegiofisnt of bacteri al - medi at ed

di sorders NF-KB is activated in response to bacterial infections. 15

Conmpounds_i n accordance wth the invention can be useful in treating
di sor’der LLompounds in accordance with the invention can be useful in treating disordexs

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

20 3. Treatment of disorders mediated by radiation

NF-kB is activated in response to radiation (e.g. UV-radiation).

Compounds in accordance with the invention can be useful in treating disorders
mediated by radiation. Such disordets include cell and tissue trauma, cell and tissue

25 ageing and cancer (e.g. skin cancet).

4. Treatment of inflammation and of disorders of the immune systems
NF-kB is activated in response to inflammatory cytokines. It is believed to be an
early mediator of the immune and inflammatory responses.

30
Compounds in accordance with the invention can be useful in treating immune
disorders (e.g. auto-immune disorders) and in treating inflaimmatory disorders.

Examples of specific inﬂammatory disorders and disorders of the immune system



arising fromsuch infections, e.g. in treating NF-KB stinul ated

i nfl ammation. Most commonly this will arise due to infection with gram
negat i ve waos®sisaz However it may al so ari se due to infe®Cr@aBoaiosiosgram
positive bacteria (e.g. S. aureus). 2093 Treatnment of disorders nediated
by radiation NF-KB is activated in response to radiation (e.qg.

UV-radi ati on). Corrpounds in accordance with the invention can be useful in

treating.gdis di.at ed,by radiati Such . dLS rder e cell and
ti ssue trgurrrg ﬁeatn%dmt?h §%Ct}1eé/°rﬁ ue{lées lﬁaude S%Iéans Séf %OIds rllhﬁﬂlcancer) 4.

Tr eat rrentrmﬂhplel’ﬁclleaﬁﬁﬁ,tdd@i& raqﬁmna‘)xyculst@ésde;rﬁdmfmd, fmepmﬁam&l/sysirﬁmsNF KB is
activated in_ response to mflamratoryé)%{v*tﬁtgkl nes, is believed to be an
ear|y nmedpstudtt tBflapme tiogrirdng upws e 6‘?‘391%%‘%568%%@@ as® Conpounds in

accordanqgﬂ%mtéry%o@&@@tdf% %@s@robﬁltmtawraét%g GREIAG i mmune  disorders
(e.g. auto-inmmune”di sorders) dintreating i ammat ory di sorders.

Exanpbes of specific mflammtory di sorders and di sorders of the immune
system 03/ 051807 8&1’/ GBOZ/ %8‘) /19 that may be treated with such
conpounds” i ncl UKE” L 8 1847 o7 HRESI°% arthritis, mltiple sclerosis,

adul t r e PF B kisybedh SinpEiSStes Y e OpiRh o St0IR4I6 iofFiischangdd ad £ teFibQSdrSsis. vascul ar

i nflammation (including |upus. erythematosis dissem nata), and inflammatory

di sor der sCQfFP?‘FTélsg}a@F?Qf-dPere@cth (B¢ inveaeen et therefprepseful in tatiyg sughent of
I schem a cﬁ&qdérst flcl %&J}, gg??#l&ON%améo?n%% gﬁe 'h@ét o(f%ttﬁg%laﬁ]d Ei}ﬁﬁgat hogenesi s

of ischem a and anterios 0SI S S in accor ce wt

i nveni ohyaeerdghgr ef ore useful in treating such disorders, including
reperfusion damage (e.g. in the heart or brain) and cardiac 10 hypertrophy.
6. Treatnent of disorders involving cell proliferation NFxB is inplicated

incell groli fmahkﬂmfdzlﬁdemww@a/pmﬁ@@wdance with the invention can be

usef ul as antl - proLl feratives.
F-xB is implicated in cell proliferation.

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

leukemias, sarcomas, carcinomas and melanomas).

20 7. Treatment of disorders involving damage 1o or killing of cells

Heat shock proteins are known to provide a cytoprotective effect.

Compounds in accordance with the invention can be useful in treating disorders
involving damage to ot killing of cells.

25
These disorders include chemical toxicity (e.g. due to ingestion of toxins, such as
paraquat, or to overdosing with medicaments, such as paracetamol), oxidative cell
damage, cell and tissue ageing trauma, hepatitis diabetes and the effect of butns.
The inventive compounds, also, can be used to combat the effects of ageing in a

30  human or animal, and to promote wound healing.



They are therefore useful in treating-inflammtory granul omas, neointi nal
proliferation in arterial and venous restenosis, and cancers (including

| ynphormaswo oBesi#seri as, sarconmas, carci nomas and mnel anonmas PCTRB0Z/057D8 eat ment
of disorders involving danage to or ki20l-ing of cells Heat shock proteins
are known to provide a cytoprotective effect. Conpounds in accordance with
the invention can be useful in treating disorders involving damge to or

Ki111Ng @erepkhsaiions JERCHSATIRIS 1F LA ENEGALLd OXhELInA. (e due to
i ngestion of toxins, suc ER paraquat, or to over osﬁ%g Wt h nedicament s,
such as paeoetmarptidy, ioxludabkidaticebiressdadapgenaetive didcases,sspeidlyei ng
trauma, hegatitis di abet es and theﬁgﬁiect of, bqéﬂé. The i.nventjve
conpounddieUE-SEReneLaive J155a%3 SPER 8% neR F2aErrcld 296 Aghsimgt s 415§25€30 human
or animal, and to pronote wound healing. WO 03/051807 PCT/ GB02/ 05708 -20
O her conditions of this general nature, that can be treated using
conmpodndd- of t(¥éer fspiesseit i nvention, include oxidative stress and

degener at4 i ci.al | eur 0- degenerative. di seases such as BSE
new var | STCERRaRRE RO RERERIA b 0B G Pl SRR S

Cycl opentpeoidfeentpr aaivagldaredéptsrsaff A s) kOomp ouhdd i yccbrdasick Rithaheng

peroxi sone proliferator activated receptors, (PPARs). Conpounds. in

accor danc® FPR: TS cambentsigin tetes teselitrdeding cpmpliceians Agisiigabet es

(i ncl udi nEeeOORl) S@dd Qtepddi A8 aldNSr &l khe BUGH.GRBIMNIZeC2 al so be
used in the treatnment of disorders in 10 which calciumloss or deficiency

i s il i cevielicdeinmlipss oedefiviprdyudimplicoed odinyol el @ncludikg benadisdidarder s,
dent al d'sﬁ&%&?ﬁﬁor&?é’ eﬁ%orir%ﬁtogée g,l éeQ‘E: Ense’n qtcﬁs'gr'de%' e-gh.eat ment e_erl oyl ng
HSF sel ecti ve conpounrds npounds’ 1 n accordance W thFHe present invention
can exhibit a capacity to 15 trigger a heat shock response, activate HSF,

or induce, HSP.expressiaon,.a oncentratjon at which they have no
significght iRﬁ?@?f%ﬁ?ﬁgy?%%yﬁaﬁzﬁﬁfﬂW@”ﬁ fivity. .In the light of the
reports dcepsaRl ih Acddi8aQREPIR GhdpFal AR RIn LN ShaResichpLalign

15 trigger a heat shock response, activate HSF, or induce HSP expression, at a

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

In the light of the reports discussed in the opening paragraphs of this specification
(see references 6, 7, 11 and 13), suggesting that compounds that have a capacity to
20 activate HSF will also inhibit the activity of NF-xB, the selective action of
compounds in accordance with the invention is highly sutprising. This unexpected
property, howevet, renders these compounds uniquely useful in therapeutic
applications where an effect upon the heat shock response is desirable, but any
interruption of the normal NF-kB pathway would be unnecessary, undesitable ot
25 possibly deleterious. For example, because the NF-xB pathway plays an important
tole in T-cell mediated immune responses, its interruption could be
immunosupptessive and, therefore, unless required in order to achieve a particular
therapeutic objective, in principle should be avoided. Thus, these compounds can
be particulatly useful in the treatment of viral infections in which the pathology of
30 the vitus does not involve an inflammatory component, or in which the killing of
cells by the virus is more important in the pathology than is any inflammatory
response. Such viruses include those that do not depend upon NF-xB for their

replication or do not have xB elements in their genomes. In addition to viral



(see references 6, 7, 11 and 13), suggesting that conpounds that have a
capacity to 20 activate HSF will also inhibit the activity of NF-xB, the
sel ecti vey@gdioseasn7of conpounds in accordance with the i nvRGK/GBR/ASIO"| ghl y
surprising. This unexpected property2i however, renders these conpounds
uni quely useful in therapeutic applications where an effect upon the heat
shock response is desirable, but any interruption of the normal NF-KB

pat hvvay uI d bhe ne sar ndes bl r For
exanpl e, eéléjﬁlgeHgﬁe ll%lfzéYfB élpﬁé?ﬁv\r/ga%’ é|oa 6abysl%e?l t?%’éaptgglﬁe!r%}{d 1 e ?%‘Q{f’é}gg?

medi at Ednd)tmﬁiHBEreI’aﬁiﬁﬂﬂﬁﬁ&toﬂyt&)mpﬁtﬁhf uptlithey maqiadudaﬂarly wafalasuppr essi ve
and, therefore, unIeSﬁ required in order to achieve a particul ar

t her apeufTtePEBFLEEINBICGHPSr i nci pl e shoul d be avoi ded. - Thus, these
conmpounds can be particularly useful in the treatment of viral infections
in which the pathology of 30 the virus does not involve an inflanmmtory
conponentheioreleativityi dlovtsHdSR |s{==llecwg; ofmpeeid © lyutdddnvitagorswhetedt ismpor t ant

in the p tho t I ol response.._Such vir. ncl ude
t hose th gPCn%’tta er’l‘g’ Xlﬁ![e%li‘ ﬁé‘“f“ O%hlrerfmu TP ?%sae?w l(;bne Lol gagﬁ?l%t have

XB el enembs exdinplbethey gmmses;anﬁ Ose¥aldint dh@dnic @1 \pir & pthy I WD OB LMER LY/ 25
PCT/ GB02/ 05708 * -21 1 nfections, HSF selective co ds can be used to
treat ot g EFAAPPPIGHEONRE OHF 4B achg ity pny cﬂox?ée“alr?nfﬂffcl’g‘hﬂﬁtﬁ%’rtﬁ t88nponent, and
they ar enmn;m %Leyt&ﬁ@éeﬂorﬂ Ban fexaqanﬁwﬁ%ed ﬁpp%q@na&@tlhmo& ithei r
selectivity al 0\}\)/5 HSF sel ective conpound used in situations where it
is desirkb IkQOWmthamlonEim el e sston pﬁNFanBrat:@‘ley famemvee ppapioniséntthe be
mai nt ai nglﬁ: For exanple, they are especially useful in chronic or

¢

prophyl a treatnments, as long term suppression of NF-KB activity and,
consequently, of a patient's full innune response to infection, can | ead
to unwantedoportunlstlc |nfect|ons is 1Q .al.sa known that Io . term
suppr essi'oH otE‘ RS E, e ledive \Fopyp ovs) Sé‘éﬁl%‘@‘%’&ﬁt"f}g? thej igveion F"rr\/ § USefhils, t he
HSF sel e¢idyyse &&rzg}gumnsr&hﬁ%%péaqe@vmﬂgmhemtme@igh;mcm iebusRd in
therapeutic applications that involve activating HSF w thout significantly

i nhi B5ti tge aaFityd MNICEBy i TereforpinkBeorfinpectish éhe inyeatenrdgie with the

ALy Ol tprc])%ggs can be used to treat diseases or conditions in which such activity is

indicated ot can be of advantage. They can also be used in the manufacture of

medicaments for use in such treatments.

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

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

These disordets include chemical toxicity (e.g. due to ingestion of toxins, such as
25  paraquat, ot to overdosing with medicaments, such as paracetamol), oxidative cell

damage, cell and tissue ageing trauma, hepatitis, diabetes and the effect of burns.

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

animal, and to promote wound healing.

30  Other conditions of this general nature, that can be tteated using HSF selective
compounds, include oxidative stress and degenerative diseases, especially neuro-

degenerative diseases such as BSE, new variant CJD and Alzheimer’s disease.



conpounds can be used to treat diseases or conditions in which such
activity is indicated or can be of advantage. They can al so be used in the
manuf act We 00/0518aedi caments for use in such treatnents. 2@CHER0255m8kK
proteins are known to provide a cytopratective effect. Thus, HSF selective
conpounds can be useful in cytoprotective applications and in treating

(i ncluding by prophyl axis) disorders involving danage to or killing of
cells. S ' i nc chem.cal toxicit e.g. due to ipngestion of
t oxi ns, ?ti}%hc 5@%%%2% 35"63 J,)tulgrgFtsgﬁﬁt\ll‘éerc osP g v?n‘%f%o( ﬁeé%leﬁsa%ﬁﬁlt%sfhgaﬂh as

par acet anind Jreatpdnd alf iachenfd hnd dand@eige Gedultifd) G olh 51064 A0S iBkhekdiAWAA,
hepatitis, diabetes and the effect of burns. These conpounds, also, can be
used to EBABIPeRHEPEIPECEsIBEY Ggdisgrpioved FRipmsliornte Hisi damagiogefiewds pr onot e

wound heglri-iflati 30 254 mrchgﬁ{@héiiaﬁy;gainfcufalﬂ?f,sblgterﬂﬂr&lchﬁ@teM Shehla ﬁP‘Ehcf:b e

treated using HSF selective co unds, fnclude oxidati've stress an
degenér attieetmelitsdfaneset. ddpeciahpgumisro-alstdgenedabi tvert dessaggsessafch as BSE,
new vari apt. .G h?rlnﬁle i mer. s, di sease. WD 03/ 051807 PCT/ GB02/ 05708 -22

UICCTS W, Al %ge{n S tact .
The cytoprotective S RCPoF Uﬁé‘Ft%el ective conmpounds al so renders them

useful in the treatnent of ischem a and the damage resulting from epi sodes

of ischemi a and subsequent reperfusion. They can_be enployed to aneliorate
the damadismysgsstetis? Iesriagissttisn cargrsrdy Herrserdanspyidatteiievdmdidny, but

not excl ugh peh¥ed %%ﬁ-@ﬁ%ﬂaéeﬂtsﬁ R D ldBIE %&%oﬂkdg mcl?s{?fulﬂ;'ﬁ%e%epa?,”iplounds
can also be used to treat certain types of lI'cers wthin't

gast r'8i ntles trestaent of viral idectisgg edteednithe patholegoil rffeseaifitba jnfeaigounds in
accordan Wi _t he invention ¢ be used as anti-viral agents. HSF

sel ect | Vg’%&‘%ﬁ%‘glﬁ% gveé?eede ?Jrs%ﬁeﬁf?te?%yﬁ}n%?gkl‘?c i TPy hrépf"iﬁégl?‘ﬁé £ 612 vi r al

i nfecti obs entpdogidntot i€t paiah alfegioralin Hi€@Chss idHanthecdrptembbhhvii hes can be
reversed or fl?revente b&/. a heat shock resgonse. In particular, they can be

enpl oyed S’cgéu oLy RHE 1%?%?:“??% tq Fhevﬂ’ﬂt Alogh of the faeting Jirwsoisonent i s
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infecting virus, the pathology of the virus does not Involve an
i nf | dimarécglichnbendants is groreimpRitehi hgn 1By dfflaeinasodyyrespoamseiSugh i s nore
i mpor t an%ir&be%ﬁnéﬁﬁe 'tlg'gsjeqw&grn t Eigggn%xslg i1p§1!i| &\\ﬂ‘_“-KB for their replication, or do
not have xB elements in their genomes. Examples include parvoviruses, rotaviruses
and those that infect the upper respiratory tract, including picornaviruses,
coronaviruses and adenoviruses.
20
HSF selective compounds can also be used to treat infection with certain viruses
that involve NF-xB and inflammation in their pathology, as the effects of many
such organisms are reversed or prevented by the heat shock response and there may
be other reasons why it may not be appropziate to administet an agent that disrupts

25 the NF-kB pathway to a particular patient.

Examples of viral infections that can be treated with HSF selective compounds
include infections with Picornaviruses (including Rhinoviruses and Hepatitis A
virus), Reoviruses (including Rotavirus), Parvoviruses, Paramyxoviruses (including
30 Sendai virus), Rhabdoviruses (e.g. vesicular stomatitis virus and rabies viruses),
Filoviruses (e.g. Ebola virus), Adenovirus and Coronavirus. Viral infections with

pathologies that involve inflammation and the NF-xB pathway, but which can be



viruses include those that are not dependant upon NF-xB for their
replication, or do not have xB elenents in their genones. Exanples include
parvovi r BWe3/05iBbavi ruses and those that infect the uppePCTaERIRIOSM8T Y
tract, including picornaviruses, corasaviruses and adenoviruses. 20 HSF
sel ective conpounds can also be used to treat infection with certain
viruses that involve NF-xB and inflammation in their pathol ogy, as the

effects qf are _reverse pr.event.ed the at shock
responseqcantyl @ﬁe ttcil{&Qtlg‘t"lgta‘%ﬁher Olelg‘sig}r/lnsac\f\:ﬁgdantce Wlﬁl ﬁ‘otmﬁ%n Bh e ci‘?ate to
adm ni st dnflaenagents 1hfeat10ds srupts 25 the NF KB pat hway to a particul ar
patient. Exanples of viral infections that can be treated with HSF

sel ective conpounds include infections with Picornaviruses (including

Rhi novi ruses and Hepatitis A virus), Reoviruses (including Rotavirus),
Parvoviruses, Paranyxoviruses (including 30 Sendai virus), Rhabdoviruses
(e.g. 5vesR@'mearofﬁ<bnm1Mragon|fousommumlb|199c¢pr¢pgm)w1thﬁhhonvenmm (e.g.

Ebol a vir Vi. Coroalrus infections with

pat hol ogllgs e"[dhca?n i gvo \%ul P{%e ATRRETOA® BHE © %ﬁﬁmﬁg‘ UG OERwhi ch can
be WO 03/+05iiBav%yRedLGBA 2hAREIRuticAY dceepabR dé@néro THieghiBRdcewiét conmpounds
in accordance with the invention, jnclude _Influenza virus infections. 5
Rout es of OmRASHIN Vit go6 a5 rbecrsepisisidn 2isterie dormant manbetprovided iventti on A
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conposi tion, i ncl ude har maceut | ca y accCeptable carrier. This
phar n’é?celﬂrpﬁ,‘ldlﬂd ae Qﬁm@ilatklo nSweH 4 kigeﬂwﬂéiﬂ, shelmolgc oV rtldtequsemansetrerqd eltf or m
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seal ed COI’I(E{([;II ner, provi as par

W t hin thélﬁmoth&agaé fdrhrfs mpagbeptodidadntion. It would normally (al though not
necessarily) include instructions for use. A plurality of unit dosage
forms may be provided. Pharmaceutical conpositions within the scope of the

present im%@&&&@icﬂeébnilﬁ&hﬁ% withinQ8€ s88pdOf GreYrel i ihRUnkiOW A inRIRRET Vi NG
agents, solubilisin ents, stabilising
75  one or more o the ollowmg presetving agents, solubilising agents, stabilising

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,
coating agents ot antioxidants. They may also contain other therapeutically active

20  agents in addition to a compound of the present invention.

Compounds of the present invention may themselves be provided in any suitable
form, i.e. they may be used as such or may be used in the form of a
pharmaceutically effective derivative. For example they may be used in the form of
25  apharmaceutically acceptable salt or hydrate. Pharmaceutically acceptable salts
include alkali metal salts (e.g. sodium or potassium salts), alkaline earth metal salts
(e.g. calcium ot magnesium salts) aluminium salts, zinc salts, ammonium salts (e.g.
tetra-alkyl ammonium salts), etc. Inotrganic acid addition salts (e.g. hydrochlorides,
sulphates, or phosphates) or organic acid addition salts (e.g. citrates, maleates,

30  fumarates, succinates, lactates, propionates ot tartrates) may be used.

Pharmaceutical compositions of the present invention may be provided in

controlled release form. This can be achieved by providing a pharmaceutically



agents, wetting agents, enulsifiers, sweeteners, colourants, odourants,
salts (conpounds of the present invention nmay thensel ves be provided in

t he formwbD 0a/05bar naceuti cal ly acceptabl e salt, as expl aiPegdBo/og8at er
detail below), buffers, coating agentg-or antioxidants. They may al so
contain other therapeutically active 20 agents in addition to a conmpound of
the present invention. Conpounds of the present invention nay thensel ves be

provided i uitable. for e, th r may be
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hydrate. Pharmaceutically acceptable salts include alkali netal salts

(e.qg. sodHrReRFRdsst-assi um sal ts), alkaline earth netal salts (e.g. calcium
or magnesium salts) alumniumsalts, zinc salts, amoniumsalts (e.g.
tetra-al kyl ammonium salts), etc. Inorganic aci d addition salts (e.qg.

hydr oéhl dthadesgeutisall qwlmqtcsmorr;rrnghbs phagmes)) togpasergans thelglodd ddainthagriessal t s
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i nvent i OReRBYdBa Pk QBled@hdnBtra ot 'BBB.eUhe @bgasendyoben sdbitsnceaRade achi eved
by providing a pharmaceutical ly W 03/051807 PCT/ (GB02/ 05708 -24 active
agent i n A& ehabragh thippgh a sRedilc sePrh systegh byus e&ﬁa@‘ahﬁ\hﬁﬁoﬁ%& cal
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be pH dependent Phar maceut i cal conpositiohs nmay be designed t0 pass
acr osé thnerbfh}ocrdlthmdbﬂlrbainnxemre v(lBBB)e acEye agmﬂleoscanc:acrm kgugdde as a

fatty aC|d 0 I tr na ted t 1s .able to
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delivery systemin which active agent can be encapsul ated/ embedded
and. ®n whsahseatolndddiPetent et 45404.35%0r mal |y transported across the BBB (e.g.
insulin or insulin-like growh factor | or

A pharmaceutical composition within the scope of the present invention may be
adapted for administration by any appropriate route, for example by the oral
(including buccal or sublingual), rectal, nasal, topical (including buccal, sublingual or
20  transdermal), vaginal or parenteral (including subcutaneous, intramuscular,
intravenous or intradermal) routes. Such a composition may be prepared by any
method known in the art of pharmacy, for example by admixing one or more active
ingredients with a suitable carrier. In preferred embodiments, compounds in
accordance with the invention are formulated into oral dosage forms and, therefore,

25 are preferably provided in tablet or capsule form.

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

30  (Science 249, 1527 — 1533 (1991)) and Illum and Davis (Current Opinions in
Biotechnology 2m 254 — 259 (1991)). Different routes of administration for drug

delivery will now be considered in greater detail.



1) are present on the |iposone outer surface. Liposone delivery systens
are also 15 discussed in US Patent No. 4,704, 355. A pharnmaceuti cal
conposi ti WO W/aSHe0d t he scope of the present invention may mEr/GBeapted for
adm ni stration by any appropriate rout2s,- for exanple by the oral

(i ncludi ng buccal or sublingual), rectal, nasal, topical (including buccal,
subl i ngual or 20 transdernmal), vaginal or parenteral (including

subcut ane&gus, d&%mwggwﬂ%, i ntravenous or intradermal) routes. Such a
conposition may be prepared by any nethod known in the art of pharnacy,
f or exam¥Pharbyceadiohixiangp axiigomyr adapted fac braladniimgtredo® niay hei prdovaled st abl e
carrier. In preferred enbodirents, c ounds in accordance wi.th the
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Drug deliyery syste e deseribed,. . 0 ci ence
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adapt ed foK) Rhalbeadeh R ShbAlk 8- iR DL AL dediasspGRRvY| es or tablets; as
powders or grahul es; as solutions, syrups or suspensions (in aqueous or

non- atfueous |iquids); as edible foans or whips; or as enulsions. Tablets 5

or hard ggl at.i he ri. , i r . rivatives
ther cof , o Feuiag RERLEE LY SAMREL IR AAGL0G by Blakh SRk ARl
conpri se wiglgetnahitBalahhsdelawaxnegratioat sd/senbsaptibd of ohe hétipei agepolnyibles et c.
Sol utions and. syru may. conpri s wat er, pol yol s d sugars. .For the

pr epar at i%ﬁtrﬁptéﬁ@ggﬁé?%(ﬁs‘% g FT@F’E‘@P@W%{;‘&’%&V %erylg&F??rag%?aﬁé’ed?g@'t 0
provide oil-in-water or water-in-oil suspensions. 10 An active agent

intended for oral administration may be coated with or adm xed
15 Thus, the sustained release of an active agent may be achieved over many hours and,

if necessary, the active agent can be protected from being degraded within the
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
() Transdermal Administration
Pharmaceutical compositions adapted for transdermal administration may be
provided as discrete patches intended to remain in intimate contact with the
epidermis of the recipient for a prolonged petriod of time. For example, the active
25  ingredient may be delivered from the patch by iontophoresis. (Iontophotesis is

described in Pharmacentical Research, 3(6):318 (1986).

(i)  Topical Administration

Pharmaceutical compositions adapted for topical administration may be provided as
30  ointments, cteams, suspensions, lotions, powders, solutions, pastes, gels, sprays,

aerosols or oils. For topical administration to the skin, mouth, eye or other external

tissues a topical ointment or cream is preferably used. When formulated in an

ointment, the active ingredient may be employed with either a paraffinic ot a water-



with a material that delays integration and/or absorption of the active
agent in the gastrointestinal tract (e.g. glyceryl nonostearate or

gl yceryl W@odemM’e may be used). 15 Thus, the sustained retpaseshogn
active agent may be achi eved over manyehours and, if necessary, the active
agent can be protected from being degraded within the stonmach.

Phar maceutical conpositions for oral admnistration may be fornulated to
faC|I|tater 0 a n r ast r oi tlnal
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conmposi tio or to mnistr on nmay be provided as 30
oi nt ment §7° %tthelg'?}@ g%zs fsiPéh tﬁﬁes aSglnb%utﬁ gb\ﬂers sol utions, pastes, gels,

sprays, aerosols or oi I S. For t opi cal adm ni strati on to the ski n, nouth,
eye or other external tissues a topical ointnment or creamis preferably
used. Ve f orlivALIH iHT444” oi nt ment, the active i ngredi ent may be -
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-26 mscible ointnment b Alternatively, the active i nt may be

f or nuitat edppositoriesresamewiash an oi | -i n-water base or a water-in-oil base.
Phar maceuti cal conpositions adapted for topical admnistration to the eye
i nclude eye drops. Here the active ingredient can be dissolved or
suspendedy) n aNsui Makieseaioei €r, e.g. in an aqueous 5 solvent.

Phar maceut i cal npositio dapt ed for topical adm nistration in the
nmout h i ncT}E}ﬂé‘lql‘%fsz)eéﬁ’é’éé’n %ﬁi‘?‘\“f‘ﬂt’é@ém&r‘rﬂ th%&f‘ﬁ\)vé’s"ﬁ@’s ut plyy af@pgigiration via

Adni ni st rat inof] RRRETRS S48 h EAI SRS RY. 1 Bskagdapt ed for. rectal
adm n;jst rati on may ‘be provided as
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 mannet in which snuff is taken, i.e.
by rapid inhalation through the nose from a container of powder held close to the
20 nose. Compositions adopted for nasal administration may alternatively use liquid

carriers, e.g. include nasal sprays or nasal drops. These may comprise aqueous ot

oil solutions of the active ingredient.

Compositions for administration by inhalation may be supplied in specially adapted
25  devices, e.g. in pressurised aerosols, nebulizers or insufflators. These devices can be

constructed so as to provide predetermined dosages of the active ingredient.

(vi) Vaginal Administration
Pharmaceutical compositions adapted for vaginal administration may be provided as -

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

(vii)  Parenteral Administration



10 suppositories or enenmas. (v) Nasal Adm nistration This includes not only
admnistration to the nasal cavity, but also admnistration via the nasal
cavity t owihex(3ae$07| ocation, e.g. to the lungs. 15 Phar macerdt/6Bé2/05708
conpositions adapted for nasal adm niskvation may use solid carriers, e.g.
powders (preferably having a particle size in the range of 20 to 500
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75

Dosages

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
20 to be treated, etc. and physician will ultimately determine appropriate dosages to be

used.

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

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

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

30

Research Uses



10 injections, imrediately prior to use. Extenporaneous injection solutions
and suspensions may be prepared fromsterile powders, granules and

tabl et s. wo sy above description it will be appreci at eRCT/GB02/05708
conpositions of the present inventiormcan be fornmulated in many different
way. 15 Dosages Dosages of a compound of the present invention can vary
between wide |limts, depending upon the nature of the treatnent, the age

and condi.tion of t i ndi vi dual ..20 to be treate etc. .an ici.an w ||
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Conpounds. of, t he esent. i nyenti.on are useful..in.research. For exanpl e,
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viral -nedi ated di sorders, bacterial- nediated disorders, disorders nedi ated

by radiation (e.g. by UV-radiation), 5 inflammatory disorders, disorders of
t he i mmune system ischem.a, arteriosclerosis, disorders involving cell
proliferation (e.g. cancers), disorders involving damage to, or killing of
cel | # (eOgheoWsdati ve cell damage), and di abetes. 10 O her ‘Uses Conpounds

of the present invention can also be useful in treating plant yiral
di sor der GOMERYRH® Phit® RS A @ IRRAM S S W R gl €sponse are
bel i eveddisorders. 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
expect that direct antiviral effects will be produced by the compounds of invention
75 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, thabdoviruses, caulimoviruses, bromoviruses, tobramovituses,
potyviruses and potexviruses. The use of compounds of the present invention in
20  treating infections by viroids (including, but not limited to, potato spindle tumour
viroid, hop stunt viroid, and coconut cadang-cadang viroid) is also within the scope |

of the invention.

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

lymphocystis disease virus, infectious salmon anaemia, nodaviruses etc.

Compounds of the present invention may therefore be used in aquaculture. They
30 may be used in food for aquatic organisms. Such food is within the scope of the

present invention. It will generally be sold in sealed containers and labelled

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

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



to operate in a simlar fashion in plants and aninmals and that it is
reasonable to expect that direct antiviral effects will be produced by the
conmpoundswofo3iomsenti on 15 in a simlar fashion in plants acod/Gawosios, the
use of conpounds of the present invemdion in treating viral infections of
plants is wthin the scope of the present invention. These infections
include, but are not limted to, infections by plants of gem niviruses,

r habdovi ruses, .caul i npviruses,. . bronmoviruses, .tobr vituses ot yvi ruses
and pot ei;(r\‘/:‘ ?&?J%nésqr ‘J'Fﬁg? TGS SRR, KU A U5 O BHES B e S8BT C?rﬁ%ﬁ?ﬁho‘go PRt 20
treati ngthditfet ineds thPe \présehtim foodeduddiinhrd&ido H&ﬁseﬂllﬁhtagda&@bur@m ato
spindle tunour viroid, hop stunt viroid, and coconut cadang-cadang viroid)
is also within the scope of the invention. Conpounds of the present
invention may be particularly useful in treating viral and 25 other

di sorders affecting aquatic organisns (e.g. fish, crustaceans, etc.). Such
di sorders include disorders nediated by the snout ulcer virus, iridovirus,
| ynphocysti s di sease virus, infectious sal nbn anaem a, nodaviruses etc.
Compound SR present invention may therefore be used in aquacul ture.
They 30 mRynpuddsesdt fobmbRAU h®be ot d FHOMY MY Al iR W thin the
scope of the  present invention. It will generally be sold in sealed

cont ai neferaHg Iuskg thedollayimegsarsd eophed (generd niqthed Aood, food for
crustaceans, food for aquatic organisnms, etc.). Aternatively, conpounds
of the present invention may be used for water WO 03/ 051807 PCT/ GB02/ 05708
-29 tireatnent or for direct application to aquatic organi sns. Such
conpounds do not therefore need to be present in foodstuffs in order to be
useful in aquaculture. 5 Exanples Conpounds of fornula Il can be prepared
fromthe equival@nt conmpounds of formula | using the folbow ng general

nmet hod (gener al thod A). 10 0 0 R SH CH3C1, Et3N

R-SH, CH;Cl, Et;N

R! S RS R

15 General Procedure: Add a catalytic amount of triethyl amine (20 pl) to a solution of the
enone (1) (0.25 mM) and thiol (0.25-0.275 mM) in dry chloroform (5 ml), at room
temperature, and stir the reaction mixture at room tempetature for 1-3 days under a
nitrogen atmosphere. The chloroform should then be removed under vacuum and
residue purified by flash column chromatography over silica using ethyl acetate in

20  hexane as eluent to afford the title compound 2. An example of the application of

this general method is given in Example 3 below.

Example 1
25 Synthesis of 4-tert-butyldimethylsilyloxy-cyclohex-2-en-~1-one (compound A)
The subject compound was synthesised following the procedure described in

J-Amer.Chem.Soc.; (1989); 111; 7; 2599-2604; Danishefsky, Samuel J.; Simoneau,



RLRSRL R22 12 15 General Procedure: Add a catal ytic anmount of
triethyl amne (20 .1) to a solution of the enone (1) (0.25 mVW and thi ol
(0.25-0. 2vb ogwy18dbn dry chloroform (5 m), at room tenper @CArGRO2ASMWSSt i r
the reaction m xture at roomtenperatwoe for 1-3 days under a nitrogen

at nosphere. The chl orof orm should then be renoved under vacuum and residue
purified by flash colum chromatography over silica using ethyl acetate in
20 hexan e f.f ar itLe nd 2. e l.e of. t he
2ol i oot saaand b0 ity b by Py IR Pt iSRS bl ¢ 1
25 Synt h&iesceddtich §cbetneised knthis e tEbiydwsd:1 yl oxy- cycl ohex- 2-en-1-one (conpound
A) The subject conmpound was synt hesised foll ow ng the procedure descri bed
in J.Aner. Chem Soc.; (1989); 111; 7; 2599-2604; Danishefsky, Sanuel J.;
Si noneau, W@,R3/ 051807 PCT/ GB02/ 05708 ome30 Bruno and Tetrahedrgn Lett.;

(1996); 37; )27; 4679-4®§2NH3I(3"0ur, M | an; Negi shi c!ﬁ%'ic“i- Thereaction
schene use s as fol | ows: CMe W l@: / N|—|3(?Cf| ) LOCCI]—D % 0 nCPBA,
rt, 2 h Ba Al203 TBSCI, DBU Tol uehe-0 2C12, rt, I h OH QIBE 5 Exanpl e
2 Synthesis of the 5-tert-butyldi nethylsilyloxy-cycl ohex-2-en-1-one

(conpound B) 10 Synthetic gat hway : o o
mCPBA, t,2 h Basic Albog TBSCI, DBU
ol —_— -
Toluene CH.Clo, rt,1h
0 OH OTBS

Example 2
Synthesis of the 5-tert-butyldimethylsilyloxy-cyclohex-2-en-1-one (compound
B)

10

Synfhetic pathway:

OH OH
TBSCI (1.1 eq.), Py, it, 14 h

Y

HO OH ‘ HO OTBS

OH OH
TosCl (1.2 eq.), Py (1.5 eq.), DMAP

N
C

HO oTBS CHyCly, tt, 15k TosO oTBS

OH PCC (1.2 eq.), [e} o)

Molecular sieves 4A,. . ”
refluxing DCM, 3h Filtration on basic Al;O3
- -
TosO OTBS TosO™ OTBS OTBS

15



OHOH TBSCl (1.1 eq.), Py, rt, 14 h HOOH HO OTBS OH OH Tosd (1.2 eq.),
Py (1.5 eq.), DVMAPCaL HO OTBS CH2ClI 2, rt, 15 h TosO OIBS OH PCC (1.2 eq.),
O O Ml agabaosiseieves 4A,. refluxing DCM 3h Filtrati on oRCH&B0207R03 TosO
OrBS TosO OTBS OIBS 15 WO 03/051807 3»CT/ GB02/ 05708 -31 A) Preparation of
cis, cis-1,3-Di hydroxy-5-tert-butyl di nethyl silyl oxy-cycl ohexane 2 OH CH
TBSCl (1.1 eq.), Py, rt, 14 h 2:: 34 HOOHHQ OIBS 2 6 5 Comercially
avail able cis,cis-1,3,5-trihydroxycycl ohexane di hydrate (Aldrich : 3.02 g,
18.0 nmol ) was dissolved in 150 nL of a m xture of anhydrous ethanol and

t ol uene (Ah/Phppardtien 3£ 8B|cRCUBEDiIGHraBL Bl Butylditdeyh$iBseAt cjidblekens ar t i ng
material were renoved through an azeotropic evaporation of the solvent on
a rotary evaporator. 10 This operation was repeated a second tinme with 34
m. of pyridine (fogshly distilled and kept over KOH) as gusolvent. The
resulting white paowder 1 was_then dissolved in 45 nL of pygridi ne and

treated with 15 f pre-actiydt-benbt Bitt ar sjeves 4A? 430 nmin. 15 The
resul ting anhl)( %Lution was then transferred with $nge to a
reaction flask; the | ecul ar sieves were washed twi®d@ Wigt h ABBotal anount

of 30 nL of Jyridine, which was conmbined with the frst 45 nL in the
r eact i50n flask. A solution
Commercially available cis,cis-1,3,5-trihydroxycyclohexane dihydrate (Aldrich : 3.02
g, 18.0 mmol) was dissolved in 150 mL of a mixture of anhydrous ethanol and
toluene (1/1). The 2 molecules of water initially present in the starting material wete
removed through an azeotropic evaporation of the solvent on a rotary evaporatot.
70 This operation was repeated a second time with 34 mL of pyridine (freshly distilled
and kept over KOH) as a solvent. The resulting white powder 1 was then dissolved
in 45 mL of pyridine and treated with 15 mL of pre-activated molecular sieves 4A

for 30 min.

75 The resulting anhydrous solution was then transferred with a syringe to a reaction
flask; the moleculat sieves were washed twice with a total amount of 30 mlL of
pyridine, which was combined with the first 45 mL in the reaction flask. A solution
of tert-butyldimethylchorosilane (3.01 g, 19.8 mol, 1.1 eq.) in 10 mL of anhydrous
THF was then added to the flask, and the reaction mixture was stirred under argon

20  at room temperature for 14 h. The reaction was then quenched by the addition of 1
mL of water, the pyridine was removed on a rotary evaporator (below 45 °C) and
the residue was dissolved in a mixture of ethyl acetate and water. The aqueous phase
was extracted with EtOAc (3*30 mL), and the combined organic phases were
washed with a saturated solution of NH,CL The organic solution was then dried

25 over MgSO,, filtered and evaporated to yield 5.14 g of a coloutless oil. The
compound was then purified by CC (diethyl ether first, then EtOAc), to yield 2.17 g

of the desired product (8.8 mmol, 1} = 49 %) as a white solid, along with 1.6 g of

disilylated compound.



of tert-butyldinethylchorosilane (3.01 g, 19.8 nol, 1.1 eq.) in 10 nL of
anhydrous THE was then added to the flask, and the reaction m xture was
stirred uwoes/osxsgon 20 at roomtenperature for 14 h. The PeaatBoRSAS t hen
guenched by the addition of 1 nL of -v&ter, the pyridine was renoved on a
rotary evaporator (below 45 C) and the residue was dissolved in a mxture
of ethyl acetate and water. The aqueous phase was extracted with EtOAc

(3*30 tnk i Lg S urat ed
Sol uti on P ARG DR 2TBNAR, 5P Bs BLIE Bl of PR S i P B
filteredkand);ahErHs adCtSmMyth)d 030814 14, gf-cmﬂqe}hfml)rl ess oil. The conpound
was then purified by CC (diethyl ether first en EtOAc), to yield 2.17 ¢
of the desired product (8.8 mml,,t1 =49 % as a white solid, along with
1.6 g of “cligik tﬁ@d, mrmpM b= 8\@1 / H NWVR
(CDC13, 250 |Vsz( ¥3.84 (3 51 H, %?1&% F&(Tg@% @g&jt%%@%@ (5 H,
m): 05894RF7HC( 31%%@@@)@@{%&)3@@%0 (- OSBII%LSZH&J)) 13C- NMR ( CDCI 3,
400 M—Iz) §9 g&% 66.29, C(1)+C(3); 42.84, C(4)+C(6); 5 42.67,
C(2); % @b C(CHB)B) 25.80, C(-0Si Me2C(CH3)3); -4.79,

- Osi IVE2 Bu) HR- M5 rreasured by Chemi cal lonisation on [M+ H}] :
C72H27Si eory 7 17294 10 Found : 247.17337 B) Preparati on of
cis,cis- %ﬁf@g 83(‘?5‘3“’ Weﬁ%&ﬁé@ﬁ’r%(ﬁ%?é (Bt f“eITI'élF ]: C,H,,810,

butyI di net hyl si | yI oméogycémpmqe 315 OHOH TosC (1.2 eqg.), Py (1.5
eq.), DVAPc t. HO OTBS CH2Cl 2, rt, 15 h TosO3 4 OTBS 2 3 20 0.6
mL of70dry pyr i d| ne Homng : 24611733175 eq.) and 20 ng of 4-N, N-di net hyl - pyri di ne

B) Preparation of cis,cis-1-hydroxy-3-paratoluenesulfonate-5-tert-
butyldimethylsilyloxy-cyclohexane 3
15

OH OH
~ TosCI(1.2 eq.), Py (1.5 eq.), DMAP 5 2 LN
> 5
HO OTBS CH,Clp, 1t, 15 h TosO 3 oTBS
2 3

20 0.6 mL of dry pyridine (7.5 mmol, 1.5 eq.) and 20 mg of 4-N,N-dimethyl-pyridine
(cat.) were added to a solution of cis,cis-1,3-Dihydroxy-5-tert-butyldimethylsilyloxy-
cyclohexane (2) (1.23 g, 5.0 mmol) in 10 mL of anhydrous CH,CL,. 1.14g of
paratoluene-sulfonyl chloride (6.0 mmol, 1.2 eq.) was added and the mixture was
allowed to react at room temperature for 15 h under argon. At the end of this .

25 period, TLC analysis of an extracted aliquot showed no unreacted starting material 2
temaining (TLC : Et,0/Hexane (1/1)). The reaction was then quenched by the
addition of 20 mL of water, and the aqueous phase was extracted with diethyl ether
(3*20 mL). The combined otganic phases were washed with 30 mL of a saturated

solution of NH,Cl, dried over MgSQ,, filtered and evaporated to yield an orange oil.



(cat.) were added to a solution of

cis,cis-1, 3-Di hydroxy-5-tert-butyl di nethylsilyloxy- cycl ohexane (2) (1.23
g, 5.0 mmwb)osiosusdD nL of anhydrous CH2Cl2. 1.14g of par atPelTiGBIAOSBf onyl
chloride (6.0 nmol, 1.2 eq.) was added3and the m xture was allowed to
react at roomtenperature for 15 h under argon. At the end of this 25
period, TLC analysis of an extracted aliquot showed no unreacted starting

mat eri al i ni : 1)). _peact ion was, t hen
quenched by {Oﬁgﬁtsde}lcﬁcﬂhg ﬁ( %%g&ur%acrrgﬁ#&;?%%dﬁ e%a)r‘?&@z@' gq‘laﬁe'g@s t%ﬂlaegde was
extract ed.3g § bfdhelhedgirbeiict 3 3 2Runhdl) n Tae %Pibi GesteQFgaNi ¢ phases were
washed with 30 nL of a saturated solution of NH4Cl, dried over MgSH1

filtered and evaporated to yield an orange oil. WD 03/051807 PCT/ GB02/ 05708
-33 The conpound was then purified by CC (Et20/Hexane.(1/1): Rf=0.35), to
yield 1.32 g of the desired product 3 (3.3 mmol, 11 = 66 %9 as a white

0 0=8 2 Fo Yook A 43 (. L OTes T 3.5 ok eI ey
, =o. (0] ; S),; . + ;
2.44 (3 ﬁzviﬁ’,—s);%%é (TH, ﬂQi%iQ%T‘%n% %?9#311%@%92&*(@&8%8)3 BABA3ED H, s,
- OSi Me2t BuYos)9 20 - & ) i s b3 . 400
W) B ha oy RS R £58 s B 1 o, Vool OB B 100
CHCOBY1; 078, @13 Hy(3yOS@deHn). C(1); 65.28, C(5); 43.53, C(6); 40.93, C(2);

V{0 1 o R MR G A R A P 080 G T8 P o - g & 0%
CLOH3BS SEBI1, CREQS:IS. MO L(DSEB30, CB)] 6R1n8; CAHN1ILE, 106); Moz ana): wois;
I SN T O

5-tert - butgil dosevtbyssi | yl oxy-cycl ohex-2-en-1-one 4 OH PCC (1.2 eq.), 0 O
Mol ecul ar sieves 4A,. Filtration on basic A1203 refluxing DCM 3h TosO OIBS
ToSO OTBS 60TIBS V

HR-MS: Chemical ionisation (NH,); [M+H": C,,H,,SiSO;]: theory: 401.18182
15 found: 401.18110
Microanalysis: theory: C, 56.97; H, 8.05; S, 8.00; Si, 7.01
found: C, 56.68; H, 8.04; others not measured.

20
C) Preparation of 5-tert-butyldimethylsilyloxy-cyclohex-2-en-1-one 4
OH PCC (1.2 eq.), (o] 0]
Molecular sieves 4A,. .
reﬂuxing DCM, 3h Filtration on basic Al203
- o
TosO OTBS TosO 0TBS OTBS
3 4
25 ‘

0.79 g of pyridinium chlorochromate PCC ( 3.68 mmol, 1.2 eq.) was added to a
solution of cis,cis-1-hydroxy-3-paratoluenesulfonate-5-tert-butyldimethyl-silyloxy-
cyclohexane (3) (1.23 g, 3.07 mmol) in 20 mL of dry CH,Cl, at room temperatute

30  under argon. The suspension was then heated to reflux for 3 h. At the end of this



34 25 - 0.79 g of pyridiniumchlorochromate PCC ( 3.68 mvol, 1.2 eq.) was
added to a solution of

ci s, ci s- Iwbydwosey? 3- par at ol uenesul f onat e- 5- t ent - but yl di nePoyIGBIRIoyi08Xx Yy -

cycl ohexane (3) (1.23 g, 3.07 mml) i 20 nL of dry CH2O 2 at room
tenperature 30 under argon. The suspension was then heated to reflux for 3
h. At the end of this WO 03/051807 PCT/ GB02/05708 -34 period, TLC analysis

of an extract uot showed no, unr e Shar . Bresaeq®l Nl NG
and two Pféwdeg‘ﬂﬁgﬁ??g% 015 8 AR CEOSACh %éggaﬁhgx%d g%t%?ﬁgtgf% uct (RE-0. 1)

and the subiiget GAMRMBURY dotboids toRfde 38}n (Tiot:d; Eb2Qiddetoarsodasl) ). After
the reaction had been cooled down to r e su i on was
5 filter &=0H) englthasebiesh wirgP B ’és‘éﬁoﬁﬁn h%gﬁﬁtﬁ{:dgtz a[(ﬁ] *2of Lsﬁm with

di et hyl herchearseaatnorghgc? BEen I{kﬂecfl UB%QBQOOEPQE@&itG& Qm&éeiﬂméﬂ wasas t hen
evapor at i) a colourless oil. The compound was  then

further guedetli tﬁdod:gh L8 e ErgBWaHemaxmm(ulm@)Xidﬂﬂd)(CQQ}mn)rz with drgybsdeny of 4

2.45 | 1l | |

§reezemﬁ%fbe]éle%l’]ﬁ’§%mafed C?ﬁﬁ?n%%g%% 0&6‘34 h%WrLﬂfa%gﬁid%gg 6. 88
(1 H dd go]f(;céll)uglgss olljlﬁr%(ﬂb}nwu%d‘lwasrt&eﬁ f&rthée pudified b C(3)); 6.06 (1 H,
dt, J(2,47=3(2,24")=2.4 Hz, HC(2)); 4.24 (1 H ddt, J(5, 6%1 4

J( 4, 5) =9(Bt,@/Hexabe JFHRA0)3B, © yield 51516@(15)# 4 @.A5mgop Mg 0% aSSyst em 15

ABX, Jgen¥19.2, H+H 2 60 2,38 -C(4));

0.89 (9 cplougless ey %ﬁ% St"éh%?? "Hf‘eez “&Eu 2@4&%@?’]‘&@% CDC13, 400
MHz) :,,8= 147.13, C(3); 130.52, C(2) 67.99, C(5); 48.44, C(6) 35. 96,
C(4); 26. 07, C(-0CSi Me2C(CH3) 3); - 4.38 & -4.46, -0Si Me2 ' Bu). 20 (Quaternary
carbons are mssing... to be done again) HR-MS: Chemi cal ionisation (NH3);

[MrH - ClgHeRa %@b@ DEONYiI,R 3T 446 (3 1 lQuNgi2, B2 T2 F45(E) +96,88:6.5 &
4.5 Hz, H-C(3)); 6.06 (1 H, dt, J(2,4)=] (2,4)=2.4 Hz, H-C(2)); 4.24 (1 H, dd,
J5.6)=11.4, J(4,5)=9.3 & J(5,6)=] (5:4)=5.5 Hz, H-C(5)); 2.67 & 2.48 (2 H, System

/5 ABX, J,.,=19.2, H+H-C(6)); 2.60 & 2.38 (2 H, System ABX,Y, HrH'-C(4)); 0.89 (9
H, s, -OSiMe,Bu); 0.07 (6 H, s, -OSiMe,Bu).

BC.NMR (CDCL, 400 MHz): 8= 147.13, C(3); 130.52, C(2); 67.99, C(5); 48.44, C(6);
35.96, C(4); 26.07, C(-OSiMe,C(CH,),); - 4.38 & -4.46, -OSiMe, Bu).

20  (Quaternary carbons are missing... to be done again)

HR-MS: Chemical ionisation (NH,); [M+H": C,,H;;510,]: theory: 227.14673
found: 227.14672

25

30



WO 03/ 051807 PCT/ GB02/ 05708 -35- Exanple 3 Preparation of
(R)-2-tert-Butoxycarbonyl am no-3-[ (1S, 2S5)-2-(tert-butyl -

di et hyl -wploafoyisoxy) - 5- oxo- cycl ohexyl sul fanyl ] - propi oni ¢ 2ciTd&:BR0IYB est er
O O Boc-Cysteine-OMe 0 2 6 Et3N (Cat3j; CHCI3, 68 5. % ~0O0S3 0 NMQ
2 Si Y + k O 5 Follow ng general nethod A a solution of
Boc-cysteine (60 ng, 0.25 mmol) wth a catalytic anobunt of triethylam ne
(3 drops) %Qm @pédrous chloroform (1.4 cm was 10 added to a sol ution of
enone E rr% 25 mmol ) in anhydrous chloroform (1 cnB). The reaction
was st i r I‘Ef:hpmdﬁbn/@fqm)—ﬁ-wrt-mltbﬂjnﬁz&boﬁmrmiml-?ﬁ['(lﬁ 29R2i(eeredbutylhne

di sappear ance_of the enon The sol vent s renoved under reduced pressure
giving a 36%@?/#@51@%0#}’)gmq-%}wswlsvﬂ@%@wrearw Aoh Seiby ?%tsﬁy [Rf =
0.30 (diethyl ether/hexane; 1: 1)] gave the adduct 2 (78 ngy, 68 %yield)
as a colourless oil 15 which solidified on standing at r.t.; the cysteine
adduct is then recrystallised from (diethyl ether/hexane; 1/3) © mp.

91-93 C ; D20 + 62 (¢ = 1.0, CHC13); 6H (250 MHz, CDC13) 0.4 (6H, br.
s, -Si° Bu( 3).2), 0.91 (9HgescystshdBife( CH3) 3) 11. 44 (PH, s, 6
_O0(CHB) 3 ©1.90 (1H—m AR GLEY Y 3.12-2.30 (2H, m AB-d

AB-C(6)), (1H, dd, E:sNE0)anTB3689%Hz, AB-~Y )j&fz/gz A m
AB-C(6)), & 3.00 20 (2H, br. AB, -CH2S-) , 05 (IH d¥ 5 % 0 and

in, H O )/04 5%-4.60 (1H, in, CH(Cys)), 5.3
5/}\

Following general method A, a solution of Boc-cysteine (60 mg, 0.25 mmol) with a

15.0 Hz, pBC(2)), 3.17 (1H m H (3)), 3%,,\[15/NHOGQ|4502(1H

o

catalytic amount of triethylamine (3 drops) in anhydrous chloroform (1.4 cm®) was

10 added to a solution of enone 1 (56 mg, 0.25 mmol) in aﬁhydrous chloroform (1
cm’®). The reaction was stirred under Argon for 16 hours. TLC analysis confirmed
the disappearance of the enone. The solvent was temoved under reduced pressutre
giving a coloutless oil. Purification by flash column chromatography [R;= 0.30
(diethyl ether/hexane; 1: 1)] gave the adduct 2 (78 mg, 68 % yield) as a coloutless oil

15 which solidified on standing at r.t.; the cysteine adduct is then recrystallised from
(diethyl ether/hexane; 1/3) ; m.p. 91-93 °C ; [«],* + 62 (c = 1.0, CHCL); 8, (250
MHz, CDCl;) 0.12 (6H, br. s, -Si'Bu(CH,),), 0.91 (9H, s, -SiMe,C(CH,),), 1.44 (9H,
s, -OC(CH,;),), 1.80-1.90 (1H, m, AB-C(5)) , 2.12-2.30 (2H, m, AB-C(5) + AB-C(6)),
2.37 (1H, dd, ] 15.0 and 3.0 Hz, AB-C(2)) , 2.52-2.68 (1H, m, AB-C(6)), 2.98 & 3.00

20 (2H, br. AB, -CH,S-) , 3.05 (1H, dd, J 5.0 and 15.0 Hz, AB-C(2)), 3.17 (1H, m, H-
C(3)), 3.74 (3H, s, -OCH,), 4.02 (1H, m, H-C(4)), 4.51-4.60 (1H, m, CH(Cys)), 5.36
(1H, d, J 8.0 Hz, NH).

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

assays described in Examples 4 and 5 below.



(1H, d, j 8.0 Hz, NH). 25 Activity of compounds in accordance with the

i nvention Preferred conpounds of the present invention have activity in one
or nore oW® p¥OSI3¥says described in Exanples 4 and 5 bel owcWEBOBIDEL807
PCT/ GB02/ 05708 -36- Exanple 4 Effect-3d-inventive conpounds on the
reactivity of transcription factors HSF and NF-icB 5 Methods: Human

| ynphobl astoid Jurkat T cells were grown at 37Cin a 5% CO2 atnosphere in
RPML 1640 medi um (A BCO BRL, Gaithersburg, MD) supplenented with 10% f et al
calf serum (FCS, Hycl one Europe Ltd, UK) 2mM gl utam ne and anti biotics
accor di ngEkamphe4 met hod described by A Rossi et al. (Proc. Natl. Acad.
Sci . USACé}g: 7(%6, - 750, 1997). The test conpounds were stored as _a 10 100%
et hanol i cEHEGCR IR B FOPRIT 1Y) Ob R TSty CfsermycrtipfactRis FIPE t he

appropri ajf NEggntration in culture nediumat the tine of use. Cells were
treated wth different concentrations of test conpound for 1 hour and then
st i mul‘at ederpdrh HuparOyrgihobdbstad gytlphdrdsts wtse gootmbe3{°TRA 2 3% @@L ) ,

which is strong.i I f NF-K t ells recei an equal anount
of controzi’%méi)ls]i)}tlf’erntlr.1 ?{%1\?296%(9 g{C}l}uSm%gU%g%ﬂée Ialth%sﬁgﬁi’y@gre prepared and
subj ect edsubpleatkltyd iwith0f0YDINA D AM0ieb@n AETEY HiyYlonB EENVPALLE €K pephOr et i ¢

Mobility Shift Assay) for detection of HSE or NF-xB _activation, according
to the nedRHEEIRRaRd pbEkioHgs accopdiagito ghe methqdmieseribagby A. Aeagel, o ab@Procusa 94

746 - 750Nat_:1-.91_9c72)d-. Sg@[@@94:f74%l—t- 75(9f1997)QtI‘131!eQé% ) € %hSe §ecy%r!rfl ed by
i munoreactivity wth ol ycl onal "anti'bodi es specific for p65 (Rel A) or
for HEF- 1100fp PthNﬁOKBSmg Spélﬁonr(é@(bed\ﬂ) geinyDM§Sarit 0araM) wed ellatedatoi tha  of

NF- KB- and , HSE- 0 X f.ormation .was term ned by | ecul ar nam cs
Phosphor T é%?na(QﬁN/ABB?C%Hr%I%I@é&Hsl Céqﬁarev\rélgdmex%?tgggl PhUaEF b?'f\f%a‘?%feﬁﬁaf . as
descri bedwith d&ferBossonc@htrationsof BstdomAam fo2 A3holbAdOtheh stimbB462 with998) .
The resulfgs fromrepresentative expgr(,‘irlgxnts are_shown in figure Ib for

conmpound 'Pé%et‘iaé%??f’ioﬂsp o\ Pegeetas £ 1Y 0EmDp Whish i Grystomsdn B qeas

of NF-xB. Control cells received an equal amount of control diluent. After 3 hours

15 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
activation, according to the method described by A. Rossi ez /. (Proc. Natl. Acad.
Sci. USA 94: 746 — 750, 1997).

20 Specificity of protein-DNA complexes was verified by immunoreactivity with
polyclonal antibodies specific for p65 (Rel A) or for HSF-1, for NF-xB and HSF
tespectively. Quantitative evaluation of NF-xB- and HSF-DNA complex formation
was determined by Molecular Dynamics PhosphorImager (MDP) analysis and was
expressed in arbitrary units, as described in A. Rossi e 4/ (J. Biol. Chem. 273: 16446

25 —16452, 1998). The results from representative experiments are shown in figure 1b
for compound A (as identified above) and in figure 2b for compound B (as

identified above).

Example 5

30 Effect of inventive compounds on the reactivity of transcription factors HSF
and NF-xB (second method)
Method: HelLa cell clone 13B, stably transfected with a luciferase teporter plasmid

controlled by the human hsp70 promoter, and HeLa xB-transformed cells, stably



identified above). Exanple 5 30 Effect of inventive conmpounds on the
reactivity of transcription factors HSF and NF-icB (second net hod) Method:
HeLa cel | W) @51803B, stably transfected with a | uciferase r@popizs7@ asm d
controlled by the human hsp70 pronoter37.and HeLa KB-transforned cells,
stably WO 03/051807 PCT/ GB02/ 05708 -37 transfected with a luciferase
reporter plasmd controlled by a synt heti c NF X B- STM construct, were

o Sl SR LSRR PRE IR St L OIS Bl p LR, T

ver e seedefhs@thic wdedmhaintaiatd ﬁi(m&EE/EHeG{u\fielslhpplékngﬁte\&edfﬂth pb%tléBS IAfter 18-20
h, the rredl umwas renoved and cells were freated for 8 h with the test

I
conpoundssiuegpee (3 mif) %%Géb%ﬁ%)rht%(t@) g PUtome I Ler hpmidiged nedi um  For

t he NF- KB‘3 %f’)ﬁ% dent reporter gene assay, cells were stimilated with TPA
(25 ng/m h te 10 exposure to the conmpounds. After incubation, the
medi um was rem)ved and cells were lysed in 10 | of Iysis buffer. The

| uci feras ctivit s determ d nd
nmeasurin S‘flﬁ WEE|S %daﬁgaaéf’* g © Eg?‘}@ Cﬁls\/dceﬁgfl%%ﬂfﬁﬁu aé‘?s 51 2%%@21&&

(\Val I ac, tlé o HhANHs- reEfoQ@HﬁhHQ@ll@fvei‘é&k@at&Efdr ghowes st @bscdohpnaigct ed with
NF- KB- LUC The fragment pn I-BanH | fromthe pG.3 basic vector cont ai ni ng

the |ucif@pPasd at mpmquwec;h}u% ip sewp-dgeireding. FepisiNWedt-o
(1 NI T g&ex%%&gmg% va%% Balls Jdre KRRulacbd Blich ﬁpﬂe@ %onmeﬂpx&ér the

CW/- pro rotrom t| ng new vector wa gested w th Kpn
| -H na | Iéxp@lsdreatopthenom@pundont aining a 5xNF-xB binding sites - TATA box'
sequence was inserted upstream of the luciferase gene. This vector has
been nanmed STM 25 To obtain stable HeLa cell |ines expressing the

| uci f er asg figLRRuUNER, thé ere@QiHh ks rBfoved and cells were lysed in 10 pl of lysis
buffer. The luciferase activity was determined by adding 100 pl of substrate and
measuring the release of light using a Victor 1420 microplate reader (Wallac,

.15 Finland).

Production of HelLa cell clones stably transfected with NF-xB-LUC

The fragment Kpn I-BamH I from the pGL3 basic vector containing the luciferase

gene (PROMEGA) was inserted in the pcDNA3 vector (INVITROGEN) digested
20  with Bgl II-Kpnl. (This digestion removes the CMV-promoter from pcDNA3.)

The resulting new vector was digested with Kpn I-Hind IIT and a promoter

containing a ‘5xNF-kB binding sites - TATA box’ sequence was inserted upstream

of the luciferase gene. This vector has been named STM.

25  To obtain stable Hela cell lines expressing the luciferase gene under the control of
NF-xB, HeLa cells were transfected (using lipofectamine plus GIBCO) with the
STM-Pvu I linearized vector, and selected for 20 days with G418 (800 pg/ml).

After selection, the resistant Hela cell pool was controlled (in quadruplicate
samples) for luciferase activity after stimulation with TNFa, IL-1 and TPA.

30 The respective luciferase activities were:

1) Control: 1369 + 149 |
2) TNFo: 6111 X 1231
3) IL-1: 11814 + 1151



NF- KB, HelLa cells were transfected (using |ipofectamne plus GBCO wth
the STMPvu | linearized vector, and selected for 20 days with 418 (800
.tg/m). wbtoawsset ecti on, the resistant HelLa cell pool wa®Cxwrozobioed (in
gquadruplicate sanples) for luciferaség8activity after stinulation with
TNF(x, I1L-1 and TPA. 30 The respective luciferase activities were: 1)
Control: 1369 149 2) TNFc : 6111 1231 3) IL-1: 11814 1151 WO 03/051807
PCT/ GB02/,0 - 38; : 7181 444 Cdones were selected. The results
obt ai ned ¥ gflggite%?h% o%f/){\ar bonyl am no-3-[2-(tert-butyl-dinethyl- 5

si | anyl oxyyn&~weteselgeteahexyl sul fanyl ] - propioni ¢ acid nethyl ester (CTM 68),
a conpound of forrmula C, and

2-t ent - But oxycar bonyl am no- 3-[ 3-(tert-butyl -di nmet hyl -

si | anyl oxy) - 8= GX051GY; 1,54 H QY -G 1. el NYimetREL er
(CTM 78) ?%)a é%%%ép}(&%lﬁkg?g? %r’%?gg%%ﬁrg{éﬁgs il Eﬁ’%ﬁ? 200/ M NE-

KB; | G50/sNanyGHiv)-580:98 ciicloh S iulignyih pRspiditie anidoedyhester (FBHE-68; ¢ he

concentration a ich t est ed, gonmpou doub] ed ¢ C hvity in
Chi s assagmPoHas eaarRi e e 7 T o bR conanr s ot Riafehle ot aq
conpound shﬁhﬂ@ﬁ)Ish@xd\lEycnsBe@ﬁJmhﬂypwpibmslcmsmawylmes (CTEEW) s show t he
tested conpounds to be powerful inhibitors of NF- xB and activators of

HSF. 20 Eemmsivadeifptnuale B} wereaptiolloXscity assay HeLa cells were plated in
96-well mcroliter plates. in 100 | culture nmedium (4x104/well). After 20

hours, the cells were exposed to the test conpounds at different dilutions
and imcubated for tHS8FNAKL,,AM at BFCxBnl@sb8HICO2 humi difi ed

CTM-68 98 17
CIM-78 45 22

The AC,/uM for HSF is the concentration at which the tested compound doubled
75 the HSF activity in this assay. The IC,,/uM for NF- kB is the concentration at

which the tested compound halved the NF- kB activity in this assay. These results

show the tested compounds to be powerful inhibitors of NF- xB and activatots of

HSF.

20 Example 6
Alamar Blue Cytotoxicity assay
HeLa cells were plated in 96-well microtiter plates in 100 pul culture medium
(4x104/well). After 20 houts, the cells were exposed to the test compounds at
different dilutions and incubated for the next 8 h at 37°C in a 5% CO, humidified
25  atmosphere. After 6 h incubation, the Alamar Blue was added in an amount equal to
| 10% of the culture volume (10 pl). Two hours after the addition of the Alamar Blue,

the fluorescence was measured using a Victor 1420 microplate readet.

The results for compounds CTM-68 and CTM-78 were as follows:-

30
LC,,/pM
CTM-68 >800
CTM-78 >800



25 atnosphere. After 6 h incubation, the Alamar Bl ue was added in an anount
equal to 10% of the culture volune (10 |). Two hours after the addition of
t he Al amewoOBBW#£1807 t he fl uorescence was neasured usi ng a VIPCTEBI2AZ0S
m cropl ate reader. The results for coerfPounds CTM 68 and CTM 78 were as
follows:- 30 LC50/M CTM 68 >800 CTM 78 >800 WO 03/051807 PCT/ GB02/ 05708
-39 The LC50/Mis the concentration at which the tested conmpound killed
half the cells in this assay. These results show that the tested conpounds
do not beconme significantly cytotoxic to HeLa cells until their
concent r athiednCHAsSMe e canendetiabhywhichxbe echeet tdmpoand Wiled hatflthy wer e
shown to iphjbit the ivity of NF- xB.and ctivate HSF in,Exanpl e 6.
Exanpl e Fe&s feths vEay- %@E’Fﬁeir\? ulf,sosr]ﬁﬁ’g’uﬁlﬁgﬂi?nteftﬁg ceaovRgs 98 5P e R ai Vi rus
10 Met hO@%ﬁiﬁ@ﬂ%ﬁ)& fegie o 3THG &k s s GirRehuRlios ks vagebntiferabyndi ti ons
describedfn Exarrp?le 3 for T cells. The parainfluenza Sendai virus (SV) was
growns i rextéraled|thatrat ofhdcle gyt wetgfshegndayjnkiblt thapedxifaeeNFegfsndvital titre
was expressed i ha inating units (HAU) per m; haenaggl utinin
titrati oﬁc§/‘é%e on%lnagicq%gg#e;% to standard procedures using human 0 Rh+
erythrocytes, as described in C Amci 15 et al. U Virol. 68: 6890 - 6899,
1994). Caonfluent_nonol ayers of 37RC cells were infected with SV virus (5
HAU/ 105 c%’f‘ﬂ}%‘)’lefBr 1 h at 37C, and then treated with different _
concent r at$pHSoPinvE fle BB on/tKdifeplicatidnadf SehdWWigusaf ter infection
was determned in the supernatant of infected cells by HAU titration. The
resul tos G¥erhedspMesken kidher3 ekEeelnwateserama dwh Undes thpusndiéctsor conpound
A (as ideptified ab hfd g 28ul ), sommernd By assi.denhi fied
above) . eégréberéejléluz%asfn@%g’)vf&?ﬁﬁ% ﬂt heségaﬁzlttlelr élorrpoufr)lﬁs a e)potS nt
i nhi bi t orig thé aBandricavity v 10eplyiddtedroynbiddseggas Sdyalwas: whsexppesstdimed on
Corrpoundshagrl;ll\fgglgtiggt?ngC;JFMtz 8—1&?8 ptegI ?nl,r l?felflrlxz}gglu%fnin tittation was done according

to standard procedures using human 0 Rh+ erythrocytes, as described in C. Amici

15 et al (J. Virol. 68: 6890 — 6899, 1994). Confluent monolayers of 37RC cells were

infected with SV virus (5 HAU/10° cells) for 1 h at 37°C, and then treated with

different concentrations of test compounds. Virus yield at 24 hours after infection

was determined in the supernatant of infected cells by HAU titration. The results of

representative experiments ate shown in figure 1a for compound A (as identified

20 above) and in figure 2a for compound B (as identified above). These results show
that these latter compounds are potent inhibitors of Sendai virus replication. This
assay was also performed on compounds CTM-68 and CTM-78 and the results of

these experiments ate set out below.

25 The ID,, (the 50% inhibitory dose/concentration) values at 24 hours for the tested

compounds are given below.

Compound ID;, /uM
A 1

30 B 0.4
CTM-68 1

CTM-78 3



these experinments are set out below. 25 The ID50 (the 50% i nhibitory

dose/ concentration) values at 24 hours for the tested conpounds are given
bel ow. CowpamasnsishD50 /,uM A1 30 B 0.4 CTM68 1 CTM 738 P8TMIBRB41081807
PCT/ GB02/ 05708 -40 The anti-vital eff4ct of conpounds A and B took place
at a concentration below that at which they were toxic to uninfected
cells. Exarrple 8 5 Neutral Red Assay Cell viability was determ ned using

the Neutr e a%%gvﬁgl Fect %Z%}nﬁgh és Ihgaff g&qggla@é at ﬂ&ﬁ&'eh&agan @eP&WlOA'

cel | s/ wel ates I ncub Confluent 37RC

nonol ayertﬁat\hﬁrxehmhebé;edenmtbimcttbemnxefsttedanﬁ@unds at d| fferent dilutions for
24 h at 37C. After incubation, the nediumwas renoved and the cells were
i ncubated 10 with RPM nedi um containing 40 g/m Neutral Red dye (500

| /well). ]ﬁg,ﬁplggh at 37C, the nonol ayers were washed with

phosphat e-bufTered saline (PBS) and then wth a solution containing 1%
Cad 2 sandNeue¥ Redmgsayhyde. After washing, a solution containing 1%

aceti o agidf 505! hapal AR AYRD 58 NIRITR00' BT STHEN0n, bkPllelea & er 10

mn at Bance was ete m ne a 15 mcroplate
reader ( \&e@ﬁsﬁy 01620104\&1115 /acdll iat24546l1 pintesTirel inbbkatéd fier ZDM Cetfladnt

dose/concent ration) values for, co unds CTM 68, and n t ssay
wer e 9. 8M /Afd M Ve e B At s v Vltﬂpﬁaée% GHWPHP%%%%T *‘ifﬁf‘“&ﬁf’? ?"\’fs%‘?
ef fect (spg. FxR BerhhcMatloRCRR GOMPALNES :dfednindCle RElIAweRIREAbAtad | on 20
wel | bel ow that at which they were toxic to uninfected 37RC cells. Exanple
9 M assily RPMI medium containing 40 ng/ml Neutral Red dye (500 pl/well). After 2 hat

37°C, the monolayers were washed with phosphate-buffered saline (PBS) and then

with a solution containing 1% CaCl, and 0.5% formaldehyde. After washing, a

solution containing 1% acetic acid/50% ethanol was added to the monolayers (250

ul/well). After 10 min at room temperature, the absorbance was determined with a

75 microplate reader (Victor 1420, Wallac) at 540 nm.

The LD, (the 50% lethal dose/concentration) values for compounds CTM-68 and
CTM-78 in this assay were 9.8uM and 18.6uM respectively, thus confirming that the
anti-viral effect (see Example 7) of these compounds took place at a concentration

20  well below that at which they were toxic to uninfected 37RC cells.

Example 9
MTT assay
Cell viability can be determined by the 3-(4,5-dimethylthiazol-2-yl)-2,5-
25 diphenyltetrazolium bromide (MTT) assay. Uninfected A549 (7.5 x 104 cells /well in
96 well plates) or 37RC cells (2.5 x 104 cells/well in 96 well plates) are treated with

different concentrations of inventive compound or ethanol diluent for 24 hours.
After this time, 10 ml of a 0.5% MTT solution in PBS is added to the monolayers
and the mixture is incubated for 2 h at 37°C. Reduced MTT (formazan) is extracted
30 from cells by adding 100 pl of acidic isopropanol containing 10% Ttriton X-100, and
formazan absorbance is measutred in an ELISA microplate reader at two different

wavelengths (540 and 690 nm).



Cell viability can be determ ned by the 3-(4,5-dinethylthiazol-2-yl)-2,5 25
di phenyl tetrazolium brom de (MIT) assay. Uninfected A549 (7.5 x 104

cel | s/ welWwoion/05867 wel | plates) or 37RC cells (2.5 x 104 ceCirgiBeelos7oBn 96
well plates) are treated with differéht- concentrations of inventive
conpound or ethanol diluent for 24 hours. After this tine, 10 M of a 0.5%
MIT solution in PBS is added to the nonolayers and the mxture is

i ncubated for 2 h at 37C. Reduced MIT (fornazan) is extracted 30 fromcells
by adding 100 | of acidic isopropanol containing 10% Triton X-100, and

f or mazan GéasaabReasrks neasured in an ELI SA micropl ate reader at two

di fferent vel engt hs (540 and 690 nm) . WO 03/051807 PCT/ (B02/.05708 -41
General Retfa %gor%é?%rle&aflﬁg tg"eértvtef‘fig%%mﬁfe%f SHAGE esse i@%/rférel y

i 11 ustratdyyugid het@ofe shdrtcia@BaUhdrd-RRE ShakGo R RPRbatiatisss thabe vari ous
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spi ri tf ormsdopdhoft departing/fam te spiritsentschpe PR theinvhetiom et eatpartiiaghel ai ns.
Wher e preferrednqr olgtnglonal features are described in connection with

parti cul d"““A8peEte “6F "t he present invention, they shall be deenmed to apply
mutatis mutandis to 10 other aspects of the invention unless the context
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Virol 68, AD390umenBfted h@BAn are hereby incorporated by reference, as are any

citations referred to in said docutnents.



5. Santoro MG in Stress-inducible Cellular Responses. (Fiege U et al. eds,
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(1997) 3 -25. 5 22. Kondo, M; Oya-lto, T.; Kumamgai, T.; OGsawa, T.; Uchida,
K. J. Biolog. Chem 2001, 296, 12076-12083. 23. Silverman, R B., In The
Organi ¢ GherB®s1897 of Drug Design and Drug Action; AcadenmPCTRIBI2H5708
Harcourt Science and Technol ogy Conpam?- San Di ego, 1992, 336-338. >0 24.
R J. Flanagan, Chemistry in Britain, 2002, 28. 25. Meister, A, Anderson,
M, E., Ann. Rev. Biochem 1983, 52, 711-760. WO 03/051807 PCT/ GB02/ 05708
-44- daigs 1.4 LRMPOHBS LA dS B 3Uhiny BOFeddey P, 419Y7) RkoBSnRhtal 2nB2 | 11 5
wherein: 'R'is a substituted or unsubstituted alkyl, al lgenyl , al kynyl, aryl,
aral kyl aral kemypytagonanpptopahts retmate belnbidipy iethpéinyeabdity iridsugat | east

one heteroatom.in its rbon skel et on; d. R..and .arerH. or ,an - OR3
group in whi ckr:al%pvie? %P‘g%%vse??ﬁlﬁ?ngt(f eE)Urn S’n‘gggdsrﬁeflu od %B ‘A E?Ylfwglzéenyl ,
al kynyl , aryl 1?@9@' Kyps.aral kenyl, or aral kynyl group containing 4-12
carbon atons, that optionally includes at |east one hetergatomin its
carbod sKel etBandatdivaake: Ra keamwast: hoOsawe T Ushida, Kosmlians CS(§MC| ai ned
inclaiml, i i No4H2 group, wherein R4 15 is a substituted or
unsubsti tut ed aﬁ???gaﬁzl?gﬁyﬁ al kynyl, aryl, aral kyl aral kenyl, or
ar al kynyl23gr ouilverinat, RpBi, dndlik Prame|Gidesat PegdesgnerdBrgrddbem in its
gg:‘l?g_lnnssi-ellgtxg%ﬁe%af @6%%;? nfgog& S%;C%ICCUEQCI l'InECﬁIl'lC?llog} &o(r)r{pa(r:llyzaéanr? Biegvc\@er en R
1992, 336-338.

10 24. R. J. Flanagan, Chemistry in Britain, 2002, 28.
25. Meister, A., Anderson, M., E., Ann. Rev. Biochem. 1983, 52, 711-760.



4. A conpound as clainmed in any of the preceding clains, wherein R includes
at | east one hydrophilic group. 25 5. A conpound as clained in claim4,
wher ei n swod3fydoophilic group is or includes a hydroxyl pPCTazB9RMNF108
carboxyl, am no, am do, quaternary amv¥ghi umor thiolyl group. WO 03/051807
PCT/ GB02/ 05708 -45 6. A conpound as clainmed in claimb5, wherein R provides
the functionality of an am ne, am de, peptide, ester, carboxylic acid,

car boxyl ig,agkd salt, alcohol, aldehyde, ketone or thiol. 5 7. A conpound
as claimed 1 n any of the preceding clainms, wherein the group - SRis an
S-cysteinyl or a substituted S-cysteinyl group. 8. A conmpound as clained in
claim?7, wherein the sybstituted S-cysteinyl group is a di- or tri-peptide
group that in 6ﬁ€§“§ﬁg§§é§§?%%ﬂyriﬁ%iety. 10 9. A conpound as clained in
claim8, wherein the subspituted S-cysteigyl group is an S-glutathionyl,
S-cysteinyl, N-tert-butoxjjcarbonyl S-cystd|nyl or N-tert- butoxycarbonyl

S-cysteinyl ester group. IS as clained in any preceding
claim wherein one of 0 group and the other is H 11
A conpound as cl ai ned i Y, wherein R3 is an al kyl group
that includes a heteroatomin Rts car$On BKel etRdn. 20 12. A conpound as
claimed in claim11l, wheregin the heteroatomis silicon. 13. A conpound as
claimed in any preceding Claim wherein R3is a trialkylsilyl group. 25
14. A compound as clained_in any preceding._claim wherein R3is a tert-
but yl di net hyl sil vyl group.115. A conpound off formul a 1, as clainmed in any
precedj ng,glaim having a

R is a substituted or unsubstituted alkyl, alkenyl, alkynyl, aryl, aralkyl

aralkenyl, or aralkynyl group, that optionally includes at least one heteroatom in its
carbon skeleton; and,
R! and R? are H, or an —OR® group in which R’ is a substituted or unsubstituted

70 alkyl, alkenyl, alkynyl, atyl, aralkyl aralkenyl, or aralkynyl group containing 4-12
carbon atoms, that optionally includes at least one heteroatom in its catbon

skeleton, and R' and R? cannot both be H.

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

skeleton.

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

20 carbon atoms.

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

at least one hydrophilic group.

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

thiolyl gtoup.



30 cal cul ated or neasured | ogP value that is at least 0.25, 0.5, 0.75, 1 or
1.25 lower than the | ogP value for the equival ent conmpound of fornula I,
wherei n twe oBogBoval ues for said conpounds are cal cul at e@CorGBwRAasS8 ed

usi ng the same techni que. WO 03/ 0518074%€T/ GB02/ 05708 -46 16. A conpound
as claimed in any preceding claim that is pharnmaceutically, or
therapeutically active. IT A conpound as clainmed in any preceding claimfor
use in negici NR.comdpchthd A SAMRAUALIRS L ABH R PridiiesRhEFEH RGaGlabM for
treating the human or animal body by therapy, or for use in a di'agnostic
met hod pr & i 20pdm pepdde, legtencashoxtytic rald, bardpxylicacid saly abepdobund as
clained i ny, of the preceding clains having activity in respect of one
or nore OQd%]F?e/def ofﬁog\?vioﬁgtglog) activating HSF b) inhibiting NF- KB c)
inhibiting the replication of HSV-1 15 d) inhibiting the replication of
Sendai _virus. 20. A conpound as clained in any of clains 16-19, for
treatihg & vir& comeerundtt clymedrigeny o4 t]b%lE’EeéF%L&B-CF?é%F’aW]é?fe’dﬁ $6r84e¥P —a

di sorder §R%§ﬁ§§ky§‘§éh{ @E_@tshgﬂitu?e@_S—'c{gtéiﬁﬁr?(t)gﬁy di sorder, a disorder of

t he i mmune system’ 1schema, arteriosclerosis, 20 a disorder involving cell
proliferation, a disorder involving damage to cells or killing of cells,
di abetes, ga di sorder.ald &chlig an B9Ual 16 QLIARL S JaLLNE St ess, @
degeneratrve di SEASRYMBUT NS M 6T “a di S or der T RVol Vi ng CAEiT 08% &t

defi ci encis, a @i of @fi-pepside @fovpthanidchades dart-cystdinyandiatyl ng the effects of
agei ng or in pronoting wound healing. 25 21. A conpound as clained in
claim z20, wherein the disorder involving cell proliferation is a cancer.

22. A compound AdSorfp QAL dfinfdddh AR 8, WNE:EhNhE REL IRGRAS. &)ty 1 S8FSE 1S
is an S-glutathionyl, S-cysteinyl, N-tert-butoxycarbonyl S-cysteinyl or N-tert-

butoxycarbonyl S-cysteinyl ester group.

75 10. A compound as claimed in any preceding claim, wherein one of R' and R? is

an — OR® group and the other is H.

11. A compound as claimed in any preceding claim, wherein R’ is an alkyl group

that includes a heteroatom in its carbon skeleton.

20
12. A compound as claimed in claim 11, wherein the heteroatom is silicon.
13. A compound as claimed in any preceding claim, wherein R® is a trialkylsilyl
group.
25
14. A compound as claimed in any preceding claim, wherein R?is a tert-

butyldimethylsilyl group.

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

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



30 neuro-degenerative di sease, optionally BSE, new variant CID, or

Al zheiner's disease. WD 03/051807 PCT/ GB02/05708 -47 23. Use of a
conpound we oslosisped in any of clains 1 to 16 as a resear cirCraBo20sm8 t he
anal ysis of one or nore of the foll owi#fg: HSF, NF- KB, the heat shock
response, viral replication, viral-nediated disorders, bacterial -nedi ated
di sorders, disorders nediated by radiation, inflanmmtory di sorders,

di sorder si6of tARohIPBMAL o5 ¥5iBBY iPahPFRREAIRAY Bt R SCHRIBSIcSutidilg 0g.der s
invol ving_cell proliferation, disorders involving danmage to, or killing of
cel I's, orhgfiappetiedly aguve. A phar maceuti cal comnposition conprising a conpound
according to any of clains 1-22 and optionally including a
pharmaceutically acceptable carrier. 10 25. A conposition as clainmed in

cl ai m 24 Hlor useompommdiasicimepirehsy phicydihgrclaiforfeaubdfh mediciy der as
recited in any one of clainms 20-22. 26. A food for an aquatic organi sm
conpri'sing a conpound according to any of 15 clains 1-21. 27. An aquatic
envi r onnerst COoARbLFUAd%s COMROY Il A FRICEHIAY IQma Y ©fatGlodhBBunbindk 20 28.
Use of a conpound as clainmed in any of clarnms 1-22 for tghe manufacture of a
nedi canerfiglbegdyeby thesanyher fgrewseiin aghiagticatinostthed petchioed ppactheed on t he
human or j . Ause as clained in claim28, for the

pr epar at ih(;l%mg{@aane ?83§PZM for 25 treating a viral -nedi ated di sorder, a
bacteri al -nmedi ated di sorder, a disorder nediated by radiation, an
inflawmtlgry dj sorder, .a djsorder of e immupe system .ischeni a,

ar t er Yosdler ost §O™POFPE G FHDERTLIW Athedtecssins FrErsbrEnRs 2etwfbe, a

di sorder respeot ¥F Bhe of MBI Re f:&jd“gngr killing of cells, diabetes,

oxi dative stress, a degenerative disease, burns, a disorder involving

cal cium | oss & defi ciaefeafingddSB di sorder effecting an 30 aquatic organi sm

WO 03/ 051807 RGT/ GBO2/ QiR NF- «B

) inhibiting the replication of HSV-1
15 d) inhibiting the replication of Sendai virus.
20. A compound as claimed in any of claims 16-19, for treating a viral-mediated

disorder, a bacterial-mediated disorder, a disorder mediated by radiation, an
inflammatory disorder, a disorder of the immune system, ischemia, arteriosclerosis,
20 a disorder involving cell proliferation, a disorder involving damage to cells or killing
of cells, diabetes, a disorder affecting an aquatic organism, oxidative stress, a
degenerative disease, burns or a disorder 1nvolving calcium loss or deficiency, or for
use as an anti-oxidant, in combating the effects of ageing, or in promoting wound
healing.
25
21. A compound as claimed in claim 20, wherein the disorder involving cell

proliferation is a cancer.

22. A compound as claimed in claim 20, wherein the degenerative disease is
30  neuro-degenerative disease, optionally BSE, new variant CJD, ot Alzheimer’s

disease.



-48 30. A use as clainmed in claim28, for the preparation of a nmedi canent
for use as an anti-oxidant, in pronoting wound healing or use in conbating
t he ef f ecwe 0of518agei ng. 5 31. A use as clained in clai m2®CTiGB020H®S
preparation of a nedicanent for use i+#¥7treati ng a neuro-degenerative

di sease, preferably BSE, new variant CID, or Al zheiner's disease. 32. A
nmet hod for treating a condition, disorder or infection in a human or 10
ani mal suhyj ecty£Q %Eggn@gmlghﬁ%cﬁfr{ g @fél sap?dlié G L ¥se£ichaehl K amunt
of a conpound as c In any o al’ns or a conposition as clained
in clai mtB4 anmlryslﬂ5ft00eszaimlon§uifjthetfollc3®ngﬁl-lﬁ'€t Nfd K, tlterb@ttlshgclaresponse
viral - nedi.at ed .di sorder di ated 15 d| rde a,.di sor der

nmedi at ed ‘Bﬁ?ﬁ %CQPP%Vlmaﬁn?‘ﬁ?tF‘gﬁf?ﬁf%“rr Cé?ﬂ é’i’edl%fe §8F &> Gpor %Fff'e i mmune
system isedigiidy AtlRiohO s 8Rabsy d@oﬂié@rdiiaﬁdéﬂa\bqltyé HEmaak kystem
proliferation, cancer a di sorder i nvol ving damage to cells or kifling of
cells/S dbdisariacartesidselerosie dsstordaﬂgs 1n@1ﬂ@gén5rpa@h€%eat@mséageiem mvodfipget s of
agei ng, &{% e (B ofjkﬁ’ﬁ)r{ dgfr %a/lwgescal ciumloss or deficiency, or a

di sorder efféctihg an 0 organi sm conprising adm nistering a
conpound as clalned in any one of clainms 1- 22 or a conposition as clained
inclaim or é%to a s.ugljfect suffering fromone or . nore of said
conditio i n APAERBTAECEE FOSRIHPT GO RPHIFg S COMRITGraseerdins Fe ARt °bne of
sai d conddmhgmszz 42d 3ptiofallEtnbRA Y 2 PhoIRideREcMQURENSRAL I 'cﬂﬁherconp“ sing
adm ni stering a conpound as clainmed in any one of clains 1-22 or a
conpo¥ition as clained in claim24 or 25 to a wounded subj ect in an anount
effectiv o] | 4i in claim
33, wher 22|5tn thé(%g%gp% ﬁﬁ?%?%fem gelg%émﬁlgzﬁ?ornéﬁrqgm%gg%ﬁ%rPati%\k/%;q ffés%ase,

pr ef er abl tyedBiSlg, 2 diswrdeans antte@CiDanpondof kbiime 2022, di sease. WO 03/ 051807

PCT/ GB02/ 05708 - 49

26. A food for an aquatic organism comprising a compound according to any of

75 claims 1-21.

27.  An aquatic environment comprising a compound according to any of claims
1-21.
20  28. Use of a compound as claimed in any of claims 1-22 for the manufacture of a

medicament for use in a therapeutic or diagnostic method practiced on the human

or animal body.

29. A use as claimed in claim 28, for the preparation of a medicament for

25 treating a viral-mediated disorder, a bacterial-mediated disorder, a disorder mediated
by radiation, an inflammatory disorder, a disorder of the immune system, ischemia,
arteriosclerosis, a disorder involving cell proliferation, cancet, a disorder involving
damage to cells or killing of cells, diabetes, oxidative stress, a degenerative disease,
burns, a disorder involving calcium loss or deficiency, or 2 disorder effecting an

30 aquatic organism.



36. A nethod of decreasing the lipophilicity and/or increasing the water
solubility and/or the therapeutic index of a pharnaceutically active
conpound wb o3fosmsnul a | as defined in any of clainms 1-15, @®ardBebsos
conprising formng an adduct of said-¢®apound of fornmula | and a thiol of
the formula HSR, wherein Ris 5 a group as defined in any of clains 1-9 and
the adduct is a conmpound of formula Il as defined in any of clains 1-15.

37. A metqipd ag xkak WREnbd i LI 865or e hedpardtha @fﬂpﬁfeelaaﬁqehermevasa a
M chael reaction between the unsaturated conpound of fornula |I and the

thiol . 10uB&ti-Anidadtive propripgamedndrhephiepar nirl ie dymlatingtthodtiastscifai med in
claim36 or. claim37. 39. A conpound as clainmed in any of clainms 1-22,

t hat exhlﬁf§ a capacity to 15 activate HSF at a concentration at whi ch
sai d conpound has no significant inhibitory effect on NF-KB activity. 40.

A compound as cl ai ned laim 39, for use in treating a condition
responsi vel't o 4 He& CE‘HSE‘EHF élé’é%ﬁge forghe prepaatiin@ot MFILE P fHES iR ¢l ai m

39 or 40’tr£aq{ngu§ﬁeﬁr'3 ddoBRli Al Bis¥ide a*)ie)fer_agg%@ %ﬂﬁ%@@pn 42. A conpound
as clainmed 1n"claim41,” for use in eating a viral infection 25 wherein

an mflanﬁhfﬂ@merfﬁodnp@ment is not essential to the pathology of the
infecting virus, or wherein a pathological effect of the infecting virus
can be reversed or prevented by a heat shock response: 43. A conpound as

cl ai med i3e.cl ahnméthodffor ti¢send B cbhéi@ionNgisafdel Bk @efetObn W & Rushan3 Vi rus that
IS not dependant upon NF-xB for replication, or does not have xB elenents

in it& getiimal storgaremrtiere Pé‘?f%ﬁ??‘ﬁé??@SmPeWaﬁl& ctgCHPHPHBOHEt 252 ¢l ai ned
inclaim BnPbuttPas b9 658 a‘n@ A IMERAL9E QPB'cgﬁxpoTsftﬁ)ﬁtaﬁ%ﬁ':ﬁmed in claim 24

or 25 to said subject.

33. A method of treating a viral-mediated disorder, a bacterial-mediated

15 disorder, a 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 degenerative disease, the effects of ageing, burns, a
disorder involving calcium loss or deficiency, or a disorder effecting an aquatic

20  organism, comprising administering a compound as claimed in any one of claims 1-
22 or a composition as claimed in claim 24 or 25 to a subject suffering from one ox
mote of said conditions, in an amount effective to at least ameliorate at least one of

said conditions.

25 34. A method of promoting wound healing, comprising administering a
compound as claimed in any one of claims 1-22 or a composition as claimed in
claim 24 or 25 to a wounded subject in an amount effective to promote wound

healing.

30  35. A method as claimed in claim 33, wherein the degenerative disease is a
neuro-degenerative disease, preferably BSE, new variant CJD, or Alzheimer’s

disease.



45. A conpound as clainmed in claim39 or 40, for use in treating a disorder
that 5 involves damaging or killing cells. 46. Use of a conpound as

cl ai med iwoaoBassB9 for the manufacture of a nedicanent PoI/GBYR/05T8a

t herapeutic or diagnostic nmethod pract4%ed on the human or aninmal body. 10
47. A use as clained in claim46, wherein the nedicanent is for use in a
therapeutic treatnent as defined in any one of clainms 40-45. 48. A nethod

of treatifg a&%&m?&dee{é%g%e ﬁﬁoé]}ﬂﬁaﬁﬁim&ri]n&eﬂlﬁ;%gxe%atgpi mal 15

subj ect, conprising adm nisterrng a therapeutically ef tive anount of a
conpound sohsilityaimigor ithee tHeaipen80 indexsel dplkarbjaeetticalih ecteiencaapalingbedi t i on,

di sorder por infectio i.s as defined jn any o | ai ns. 40-45. .49. A net hod
of provi dﬁ%ﬁ‘ﬁug’ ﬁg&%ﬂﬂ}_ﬁde‘&‘t”in\%’qtc &5t ﬂéirﬁr’] PG R R O IRiRg R ybj ect
conpri si ngidadnb Nisd ebinpeuad 16 AR 6dld thigfJfagt iy@n @B, WHerainaooound
as claimed in any of clains 39-45 to said subject. 50. A cytoprotective

net hod, cognerpAsrsfiaddiinmesy ef claima ! dyanshibstadedpsis 2 gopprundgif farmplpldund as
cl ai med iag&@%eﬁfin%h?io%la%%éqgé() a human or animal subject. 25

37. A method as claimed in claim 36, wherein the adduct is formed via a Michael
reaction between the unsaturated compound of formula I and the thiol.

70
38.  An adduct, prepared or preparable by a method as claimed in claim 36 or

claim 37.

39. A compound as claimed in any of claims 1-22, that exhibits a capacity to
15 activate HSF at a concentration at which said compound has no significant

inhibitory effect on NF-xB activity.

40. A compound as claimed in claim 39, for use in treating a condition
responsive to a heat shock response.

20
41. A compound as claimed in claim 39 or 40, for use in treating a virally

mediated disorder.

42. A compound as claimed in claim 41, for use in treating a viral infection
25  wherein an inflammatory component is not essential to the pathology of the
infecting virus, or wherein a pathological effect of the infecting virus can be

reversed or prevented by a heat shock response.

43, A compound as claimed in claim 41, for use in treating an infection with a
30  virus that is not dependant upon NF-xB for replication, ot does not have xB

elements in its genome.
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44. A compound as claimed in claim 39 or 40, for use in a cytoprotective

treatment.

45. A compound as claimed in claim 39 or 40, for use in treating a disorder that

involves damaging or killing cells.

46. Use of a compound as claimed in claim 39 for the manufacture of a
medicament for use in a therapeutic or diagnostic method practised on the human

or animal body.

47. A use as claimed in claim 46, wherein the medicament is for use in a

therapeutic treatment as defined in any one of claims 40-45.

48. A method of treating a condition, disorder or infection in a human or animal
subject, comprising administering a therapeutically effective amount of a compound
as claimed in claim 39 to said subject, wherein said condition, disorder or infection

is as defined in any of claims 40-45.

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

as claimed in any of claims 39-45 to said subject.

50. A cytoprotective method, comprising administering a cytoprotective amount

of a compound as claimed in any of claims 39-45 to a human or animal subject.



