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Description The present invention relates to conpounds conprising a
sat ur at edworoswsezsas urated, 5 five or six nmenbered carbocyclpica/ggoswps7and in
particular, to certain cycl opentanone, _cyclopentenone, cycl ohexanone and
cycl ohexenone derivatives. It also rel alés to the preparation of such
conpound and derivatives, and to their use in nedicine and other fields.
The invention further relates to cycl opentanone, cycl opentenone,

cycl ohexanivi® RQIVENTIENEK 8 N eP HRA RMIA €U WIHTA En€EOMB O®E EFOISBubi 1 i ty,
10 lipophilicity and/or therapeutic indices, and to nmethods of enhancing
the water solubility, lipophilicity and/or therapeutic indices of
pharmaceutically active cyclopentaﬁpﬂrggti ggélopentenone, cycl ohexanone and
cycl ohexenone derivatives. Various conpgun s conprising the cycl opent enone
ri ng struclTké prdsahisavkiinmrebsesl® ¢divpoyalsapaifrdilgnesaunlkalis) uaseuasgabl e of
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stress, exB’os re to toxXins and viral “infection (1). In human cells,
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transregul a%%% }ﬁSFJspLJﬁnler}hvéaneonhﬁ?tthers ?8%53% %(9 F%c,?cil%ggd nte;]gygcg(;}g‘ %Ké)x{(onteype 1 (HSF

1), which 2 S’ t'he "éxpression o op ive ock ptoteins
(HSPs) (1)cycWiakersndiSR dyribhekémshevhsivativés with ehireepveiredschsbility, si gnal for

detection of physiologjcal stress, it is _now accepted that HSPs are
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accunul ati on an aggregatl on of non 25 native proteins (1). In particular,

a cyt opr ot eclopentsnging, giclqpsatdneat, Sisbdiexpratecingd cyriheRetnne desivapeesn
described in a wide variety of human di seases, including ischem a,

i nflanmation and viral infection (2-5). For these reasons HSF 1 is
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heat shock response is a finely regulated and highly conserved mechanism to protect
cells against different types of injury, including extreme temperatures, oxidative
stress, exposure to toxins and viral infection (1). In human cells, triggering of the
heat shock response requires activation of a transregulatory protein, the heat shock
20  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
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-
25  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
considered a novel, attractive target for cytoprotective and antiviral drugs. In the
case of viral infection, Santoro e al. have shown that a class of prostaglandins (PGs)

30  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

prevent the establishment of persistent infections was first reported in 1980 (8). It



30 with potent antiviral activity function as HSP70 inducers via HSF1
activation (6,7). The ability of prostaglandins of the A type (PGAs) to
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infections was first reported in 1980 (8). It WO 03/082813 PCT/ GB03/01379
-2 is now wel |l established that PG containing an a, (3-unsaturated carbonyl
group in the cyclopentane ring structure (cycl opentenone PG cyPG possess
activity against a wde variety of DNA and RNA viruses, including herpes
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activati Onnlgc]iegs-, where the factor binds to DNA at specific kB-sites, inducing a variety of

genes encoding signalling proteins. Target genes include those coding for
inflammatory and chemotactic cytokines, cytokine receptors and viral proteins. NF-
kB is involved in many pathological events including progression of AIDS by

20  enhancing HIV-1 transcription and is considered an attractive therapeutic target for
novel antiviral and anti-inflammatory drugs (12). Santoro ef 4/. have shown that
cyclopentenone prostagiandins inhibit NF-kB activation and NF-kB dependent
HIV-1 transcription in human cells, by preventing IxBa phosphorylation and
degradation, and that this effect is strictly associated with HSF1 activation (11).

25
Santoro ¢f @l. have identified the molecular structure of natural prostaglandins
responsible for HSF activation and NF-xB inhibition (13). One component of the
PGA molecule, cyclopent-2-en-1-one (also known as 2-cyclopenten-1-one), at a
concentration of 125-500uM, has been shown to be able to activate HSF1 and to

30  rapidly and selectively trigger the synthesis of cytoprotective HSP70. At the same
concentration, cyclopent-2-en-1-one has been shown to be able to block NF-xB

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

antiviral activity during infection with rhabdoviruses (13).



Santoro et al. have identified the nolecular structure of natural
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antiviral Aghiy) bY pHREAGuLORSGEL DML BARIPXIE URESadicdlis dW0G34 AB2813

PCT/ GB03/ amly pharneceuti cal ly active cycl opent-2-en-1-one
deri vat i velsitéraatiesd ipialzad applicakionaron ROTYGEE 007 81 @81t, pabphheasiasi WROMRAS6341.

PCT/ GBOO' 01086, published . as WXO0/56341. The .experinental. results set out
inthis dommer%%\ﬁiﬁrfﬁﬂﬂ?r%t grt ‘L"h‘?éS 41°§anle§7t Bl?o‘g n&%%%ﬁﬁééhlf ?)“Blttlay ﬁgt ent
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are al so deScri set out w. The entire content of 10
W00/ 5634 1ddssribéit Bimpibr off esnpeuralsicabperpeépirehcMetiids of plepanegisurbnber s of

the fam |y of conpounds descri hed _in /56341 .include conpounds of
f or mul ae (%f)m%.‘?fﬂ{lglf)r? a éescég:eg,m aﬁ\{)\ﬁemgéet@]t%loxh eRaY, ”chxtfrét)ot?b) 15
10  WOO00/56341 is incorporated herein by reference.

The preferred members of the family of compounds described in WO00/56341

include compounds of formulae (a) and (b):-

15

wherein: R, and R, are, independently, hydrogen, halogen, substituted or

unsubstituted alkyl, substituted or unsubstituted alkenyl,
substituted or unsubstituted alkynyl, substituted or

20 unsubstituted aminoalkyl, substituted or unsubstituted
alkylthio, substituted or unsubstituted alkylsulfinyl,
substituted or unsubstituted alkylsulfonyl, substituted or
unsubstituted carbocyclic aryl, substituted or unsubstituted
aralkyl, or substituted or unsubstituted heteroaromatic or

25 heteroalicyclic,
R, and R, are hydrogen,
R; and R, are, independently, hydrogen or a halogen,



wherein: R and R2 are, independently, hydrogen, hal ogen, substituted or
unsubstituted al kyl, substituted or unsubstituted al kenyl, substituted or
unsubst i twoad/osdskynyl , substituted or 20 unsubstituted amPaaalBogio1379
substituted or unsubstituted alkylthiogq _substituted or unsubstituted

al kyl sul finyl, substituted or unsubstituted al kyl sul fonyl, substituted or
unsubstituted carbocyclic aryl, substituted or unsubstituted aralkyl, or
substituted or unsubstitutqg 5§teho romatic or 25 heteroalicyclic, R3 and
R4 are hydrogen, R5 and REMGAEAsit 8§ﬁ ntly, hydrogen or .a hal ogen, WD
03/082813 PCT/ GB03/01379 -4 and X has the formula: R7 R7 -a-CR8 or
-a-Si-R8 I I RO RO 5 whereip,R7 R and R are, independently, hydrogen,
hal ogen, substituted or unsubdtituted al kyl, substitU|éd or unsubstituted
al kenyl , substituted or unsUbsﬁ?TB%ed al kynyl , substa-+$iedsor
unsubstituted al koxy, substituted or unsubstituted am noal kyl, 10
substituted or unsubstituted alkKylthio, substituted or “Punsubstituted

al kyl sul finyl, substituted or unsubstituted alkylsulfonyl, substituted or

unsubstituted carbocyclic aryl, substituted or unsubstituted aral kyl, or
substituted or wunsubstituted heteroaromatic or heteroalicyclic, and "a" is
15 absent or a |inking group, optionally a hydrocarbyl 1inking

5

wherein R, Ryand R, are, independently, hydrogen, halogen,
substituted or unsubstituted alkyl, substituted or unsubstituted
alkenyl, substituted or unsubstituted alkynyl, substituted or
unsubstituted alkoxy, substituted or unsubstituted aminoalkyl,

10 substituted or unsubstituted alkylthio, substituted or
unsubstituted alkylsulfinyl, substituted or unsubstituted
alkylsulfonyl, substituted or unsubstituted carbocyclic aryl,
substituted or unsubstituted aralkyl, or substituted or
unsubstituted heteroaromatic or heteroalicyclic, and “a” is

15 : absent or a linking group, optionally a hydrocarbyl linking
group;

and with formulae (c) and (d):-

o o)
OX R
Rg / Rg !

R, “~0X
' R )

R : 3 ' 'R
5 R, R Ry 3

© (d

20
wherein: R, and R, are hydrogen,

R; and R, are, independently, hydrogen, halogen, substituted

or unsubstituted alkyl, substituted or unsubstituted alkenyl,



group; and with formulae (c) and (d): OO, R6 OXRE RR2 *:., -OX R5 R3
RR3 R4 R4 (c) (d) 20 wherein: R and R2 are hydrogen, R3 and R4 are,

i ndependewplog/0818yslr ogen, hal ogen, substituted or unsubstiPCaiGgb3alky| ,
substituted or unsubstituted al kenyl, W) _03/082813 PCT/ GB03/01379 5
substituted or unsubstituted al kynyl, substituted or unsubstituted

am noal kyl, substituted or unsubstituted alkylthio, substituted or

unsubstituted al kyl sul finyl, substituted. or subst i tut ed, al kyl sul fonyl,
substituted or unsubstit L&‘@d“@t%‘g%% sfiguteg %}PY“YE PHigdar or

unsubstituted aral kyl, ory,Qubgtikdd/iRthoalkylRablRbiel WrahshSdRuRAr OMALI C Or
heteroalicyclic, and R5, R6 and X are as defined above. 10 A further

fam |y of pharnaceuti cal | gkdgtpymbstivitehenvendastuged rlkplsulfiagl, sebdsiedi bed

in. International application no. PCI/ 04868 ubl i sh - | 44254,
Menbers of this famly al %rou%sgﬁﬁ?ﬁuéee%r%ﬁf?% %nﬂgnstu Pﬁt?télgﬁ &o‘%gsurg?trl\t\é?e ut they
includes a double bond tocdrbécyetic bg, sabetituidt dhensabpixmicdd anlliyh) drhe ring, a

to the carbonyl carbon. These conmpounds al so have an axygen atgmdirectly
attached to the ring 15 viupsHtWrhgr 8nphsg A hﬁ‘é(‘/‘@‘?ﬁ‘é“?&?ﬁﬁ?"’éo%ﬁyglc

and

R;, R;and X are as defined above.

710 A further family of pharmaceutically active cyclopentenone derivatives is described
in.International application no. PCT/GB00/04868, published as WO01/44254.
Members of this family also comprise a cyclopent-2-en-1-one ring, but they include
a double bond to the catbon atom in the 5 position in the ring, « to the carbonyl
carbon. These compounds also have an oxygen atom directly attached to the ring

15  via a single bond and have the formula (e):-

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

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

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

25 aralkenyl, or aralkynyl group, optionally including at least one heteroatom in its
carbon skeleton, and containing 1-12 carbon atoms, or a silyl group;

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



OR XR2OR3 Y (e) wherein: R is H or a substituted or unsubstituted
al kyl or al kenyl group containing 1 20 to 3 carbon atons; R2 is a
substi t utwo oemsasmsubsti t ut ed al kyl, al kenyl, al kynyl, arylPCcTaaBRBAYI79

aral kenyl, or aral kynyl group, optionalfy including at |east one heteroatom
inits carbon skeleton, and containing 1-12 carbon atons; R3 is a
substituted or unsubstituted al kyl, al kenyl, alkynyl, aryl, aral kyl 25

ar al kenyl, or ayal yl group, .optignally includi at | east one t er oat om
inits carbonzg%éhﬁadﬂ?qﬁﬂ e%%h?&i%Pﬁ&a%%i?’%ﬁ?b%ﬁﬂéFBH%FQBV"%9%?$§I

group;, R4 ispbh 2@ma8ndl Kyl group containing 1-3 carbon atons; WO 03/082813
PCT/ GB03/ 01379 6 X and Y, independently, are H, a halogen, or an al kyl

group cont ai ni nB; 4amebe dardreratvots respest tRZhe srrbbaylcdagbomin theans- wit h
respect to t ee%?rbqqyl carbon in the cyclopentene ring. 5 Preferred

menbers of YFCHESUHAGT¥ of conpounds are al so described in WO01 /44254. The

experingntal results set out in W01 /44254 show nenbers of the famly of

conpounds described in this docupent to be potent actiyator HSE _and 10
i nhi bi t or sPrsfemed REmbrHgt DisHmoR $HRRWNCS *FOHHY Syt lﬁﬁéhﬁ/ﬁr%ﬁ?bi tors
of HSV-1, Sendai virus and influenza virus replication. W01/ 44354,
furthernore, sets out nethods whereby the described famly of conpounds
can be prephe esperifhentalentiltsesec ont enW 1 /MEDI4 s Exenileers pf theplaralierf her ei n

Y e e N paadS dIOMAN AR, EYEhRRPRS BDBORent GYG BR8P Gna

cycl ohexanbH&P cyet'ohéxenone
70 inhibitors of NF-kB. They also show these compounds to be potent inhibitors of

HSV-1, Sendai virus and influenza virus replication. WOO01/44354, furthermore,
sets out methods whereby the described family of compounds can be prepared. The

entire content of WO01/44354 is incorporated herein by reference.

75 Although many cyclopentanone, cyclopentenone, cyclohexanone and cyclohexenone
derivatives are biologically and pharmaceutically active, many such compounds are
also pootly soluble in water or highly lipophilic. As such, these latter compounds
are less suited to being administered to patients orally than by other routes of
systemic administration, that are generally less favoured by patients, such as by

20  parenteral injection. Moreover, such.compounds are often biologically active in a
manner that suggest usefulness in the topical treatment of skin conditions such as,
for example, psoriasis and skin cancers. However, many are insufficiently lipophilic
to penetrate the skin to the degree required to be therapeutic effective in such
treatments.

25
The therapeutic index of a drug or pharmaceutically active compound is indicated
by the ratio of its median lethal dose, or LDy, 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

30  alarger therapeutic index would normally be preferred over an alternative with a
smaller therapeutic index. Accotdingly, if the therapeutic index of a particular
pharmaceutically active compound could be increased without ill effect, this would

be an attractive result.
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be increased out i fect, this woul be an attractive result. WO

03/082813(@6@k@@@3ﬁ@&379 -7 Accordlng to a first aspect of the present

i nvention, ther rovide ound C risin opent anone,
cycl opent enone, @ yclgﬁgnﬁﬁBEQﬁﬁP‘ﬁ & el H%gahéeogze Q‘ﬁﬁ%reln a first ring

carbonmaton1car$ies i8Ness SRophillisf iddfept , Ris a substltuted 5 or

unsubsti tuted al keny al kynyl , aryl, aral kyl, aral kenyl, or

aral kynyl group© tha?ms%ﬁﬁ?ﬁﬁgF?ymeﬁdP s at | east one heteroatomin its
carbon skeleton, the remaining available ring carbon atons are optionally
substltute& and said conpound either: (a) is nore soluble in water at a
tenperature of @) - KOSs solblip)witsr hes tenhpgsepine Pf &Y - 4Rd%or

(e) is more lipophilic; and/or,
15 ) has a greater therapeutic index;
than an equivalent cyclohex-2-en-1-one or cyclopent-2-en-1-one derivative in which

a hydrogen atom replaces said — SR group.

For compounds in accordance with the invention in which the —SR group is bound
20  to a cyclopentanone or cyclopentenone group, the “equivalent cyclopent-2-en-1-one
or cyclohex-2-en-1-one derivative in which a hydrogen atom replaces said — SR
group” is a cyclopent-2-en-1-one derivative with, excepting the absent —SR group,
the same substitution pattern as the inventive compound. For compounds in
accordance with the invention in which the —SR group is bound to a cyclohexanone
25 or cyclohexenone group, the “equivalent cyclopent-2-en-1-one or cyclohex-2-en-1-
one derivative in which a hydrogen atom replaces said — SR group” is a cyclohex-2-
en-1-one derivative with, excepting the absent —SR group, the same substitution
pattern as the inventive compound. Hereinafter, the “equivalent cyclopent-2-en-1-
one or cyclohex-2-en-1-one derivative in which a hydrogen atom replaces said — SR
30 group” will be referred to merely as the “equivalent cyclopent-2-en-1-one or

cyclohex-2-en-1-one derivative”, the “equivalent compound”, or similar.



(c) has a greater therapeutic index; or; (d) is less soluble in water at a
tenperature of 20 - 40C, (e) is nore |lipophilic; and/or, 15 (f) has a
great er tweroajpests c i ndex; than an equival ent cycl ohex- 2- @cTIGRIR®137D

cycl opent -2-en-1-one derivative in which_ a hydrogen atomrepl aces said -
SR group. For conpounds in accordance wth the invention in which the -SR
group is bound 20 to a cycl opentanone or cycl opentenone group, the

"equi val ent cyclopent-2-en-1 -one or cycl ohex-2-en-1-one derivatiye. in
which a hy@%@éncoa%?ﬁ%wl aseerdangy ‘dltL thRINvEAEAR LS feguge&abaﬁféﬁﬁwzpéﬁ&- one
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cycl ohex- ?—aétht-”%f C%%élcﬂaé’gi f\?é?}i’evléwf”ﬁm\’/ﬁw'f%’rﬂp%@ C{Qﬁrlg\é'eernthﬁfl g%Srfg%f%eces said - SR
group” si s ‘Qqﬁﬁ(fﬁjeﬁhe?ﬂorapoﬁm. Bimiy, Gteky acbitovhd in aéceépidengtli e absent - SR
group, the same substitution pattern as the inventjive c ngou d.

Her ei naf t épventing iseganited) torie ot bprahiliothed.2n. gy atnt 6¥/‘3P fdse-90dR%1< one
derivative, in Wh.eh_ g V0060, & LNYiC RS thaahdraiobt ABcQRhOLR W || be
referred to rely as the "equival ent cyclopent-2-en-1 -one or

cycl ohex- Zqenets orebitier forahé worentivheothpound & leghercbapaundor ther similar. WO
03/ 082813 PCT/ GB03/01379 ;8. .Wiere a.caonpound in accondance. w th,the
"nvent i on GUARA T P L TESEGq BOBARE KOs IR ekand

cycl opgnt -&pedkstd ek oFY6Irbern2ogirthnneodler andhicésipounliveth mdegls t hat
the ratio OF n-octanol to. aqueous solubility (i.e. the n-octanol /vvatrg{
partition ‘f?é}éﬁf?f tirahbyp 1Po‘i‘m%5h‘@_°fﬁﬁféh?lf3\}‘é TSR e K 1 BWER BT P TR £ or
the 5 "equiypl,apip GRERFUNGI bel 100 kY mMISERBR ROTRASI thin AGE 0% dagge Wi th
the invention IS required to be nore |ipophilic than an "equival ent

cycl opent -dhdesp dn.- bogP velueg yol bheeaguted by-cxperivient, warcilgalated wiing ppans t hat

the ratio s%]:rerr;_l ggz}i agﬂal cc;[rr(x)puter programs or algorithms. Examples of these include the

15 Pomona College Medicinal Chemistry program, the MacLogP application from
- BioByte Corp. (Claremont USA), and the method described by Moriguchi et al.(20).
Thus, it is preferred that compounds, required in this specification to be less
lipophilic than equivalent cyclopent-2-en-1-one or cyclohex-2-en-1-one derivatives,
will have lower logP values than such equivalents, and that compounds required in
20  this specification to be more lipophilic than equivalent cyclopent-2-en-1-one or
cyclohex-2-en-1-one derivatives will have higher logP values than such equivalents.
In this context, the logP values are preferably calculated values (“clogP” values)

derived from applying one of the aforementioned programs or algorithms.

25 For each equivalent cyclopent-2-en-1-one or cyclohex-2-en-1-one derivative, there
are many compounds in accordance with the first aspect of the present invention
that differ from each other solely by the nature of their —SR substituents. The
useful biological and pharmacological properties of equivalent cyclopent-2-en-1-one
or cyclohex-2-en-1-one derivatives are often retained and sometimes even enhanced

30 in the related —SR substituted compounds in accordance with the first aspect of the
invention. It has also been found that the lipophilicity and water solubility of
compounds in accordance with the first aspect of the invention is highly dependent

upon the nature of the -SR group which they carry. In essence, increasing the



aqueous solubility for the inventive conpound is higher than it is for the
"equi val ent” conpound. The ratio of n-octanol to aqueous solubility is
usual | y 1Wwoaspsmsszed in terns of its base ten |ogarithm 'Plcagio3/oastd a
conpound with a logP value of 1 will be .10 tines nore soluble in n-octanol
than it is in water, a conmpound wth a |ogP value of 2 wll be 100 tines
nore soluble in n-octanol than it is in water and so on. LogP val ues can

be measured by experinent, or calcul ated using one of .several ayailable
conput er p?l_iﬁ’?(‘éll‘%tyo?f] g?@é‘?‘i‘ﬁ Fgrrﬁt“ thl%(“aﬁpf"g?nb‘fe h‘@@eref"r‘}_{:f%'t‘i_é"?‘l%“’i “Ponona
Col I ege Megdli-gi ke G@NMIhRtiAYedioAthais thdte RGLARRNANBL wAk! SlubleOind BByt e
Corp. (dC arenont US@Q, and the nethod descri bed by Nbrlguchl et al.(20).

gt

Thus, it ie&mprafdtheattgtdsao winbaardsivaleayepmpauinds linpphilipier pf Wetksti on to be
| ess |ipophil.i.c than equival ent cl open -.en-4 - ar

cycl ohex- 25)02?113’ BAYTS e’rn:av1 tu?a\;eecgfn ﬁ%{\ﬁ ?}pﬁas&gg?gﬁ\}eéror ?*g"‘g‘ﬁﬁ VSR SREPPRAT Rich
equi val ent Be “angtdbthet faaedrpbuasisalradwsliadel M2, édmpsowpRah hcecathore vahbe

nore |ipophilic than eguivalent cyclgﬁe t-2-en-]-one or .

cycl ohex- 2therfimst gipecyel fhgdpyatonprop! a‘gésen? n) tgﬁ priyth dke P5aRs Kich

equi val ent Fda&g'lg}'ﬂe g}h}s&a@gm lies $hehy! OB ¥lipsn Aot puahiabaklos satiewhat ed
0 Vv

val ues ("c | ‘'ues) erived from applying one of the aforenentioned
prograns omodk gddielivery, e. 25 oFdrorgapivalewithent prejudigiog dp@harmaenlogicdne or

cycl ohex-2-en-1-one.derjvative here .are Vi poun in dance
with the f P’f‘?tertéesspg{: 'S 6P Sneél\{spi} }é}sgé’??'t > %@éﬁ?tﬁgﬁ s“% I??rg%? Q%I??‘?aélrmgfe ?)gf?ﬁgéach ot her
sol el y 1by pheemtdhvémticdf. their -SR substituents. The useful biological and
phar macol ogi cal properties of equival ent cycl opent-2-en-1-one or

cycl ohex-2-en-1-one derivatives are often retained and sonetines even

enhanced 3Quide b REmpBLAHEH ac RISARSTikE W ERvEMBOLNEGuikdd REEAdANCEM th the
first aspect of the” invention. It has al so been found that the

| i pophi | i citteyapmuticwadesr thaplagbieniivglent”, this nplatieridip must belddunc Eontierst he
first aspect af the invention is.highl n ; - th . ofc t he
SR gr oup. Gt rertgye CYFIUARR, Eathd hto ARRBEUEN Lo RAR R B BilE e
PCT/ GB03/ 04&Hh% rel&iddshiplin beestablzhed bizhgrigugbder(ationtdfer vBRefudrst ot went )

will result in a conmpound in, accordance with the invention that.is nore
| pophi 1§ 7l <SSO RFBr Wohe DI e yrialy emmployed By persohs scffed tn'

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

20  particular pair of inventive compound and equivalent cyclopent-2-en-1-one or
cyclohex-2-en-1-one. Examples of appropriate assays are set out in Examples 9 - 17

below.

In a second aspect, the present invention provides a compound compzising a

25  saturated or unsaturated five or six membered carbocyclic group, wherein at least
one ring catbon atom forms a carbonyl group with an associated oxygen atom, a
second ring carbon atom carries an —SR substituent, 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 said

30 compound is not a compound of formula I:-



versa, and the degree to which an equival ent conpound's lipophilicity or
water solubility can be manipulated in this way is sufficient for many
such conpword®s2ses 5 be "adaptabl e” for both topical and owralr/ame/n13lhus,
conpounds in accordance with the firstygspect of the invention provide
those skilled in the art with the neans to adapt the physical properties
of any given equival ent conpound to suit a particular node of delivery, e.
g. oral or topical, without prejudicing its pharmacol ogical properties.
This represents a highly significant &nd surprising advantage of the 10
present invention. Where a conpound ir accordance with the invention is
required to have a greater therapey iadex than an "equivalent", this
relationship nust hold true for at | one therapeutic application. For
t he purposes of this specification, exi stence of 15 such a relationship
can be established either by of8erbation &f inlvivo effects, or via in
vitro tests or assays of the type conventionally enpl oyed by persons
skilled in the art for the purpose of predicting the therapeutic indices
of putative drug substances. For exanple, an assay for one of the
properties discussed bel ow could be used in conbination with a toxicity
assay, to jprwehich®*tiheny gguiprtbak ¢anfformeat ¢compdward HSZKY', pat-tis enllopriopdi r  of

i nventive co nd equi valent_cycl opent - 2- en-1 - one_ar .

cycl ohek- 2‘9%@%%‘8@&5%%@ %fs Iéﬁ%j'l‘e&p{‘)‘f‘g{’ n%éss%‘y?%e“é"ra% 3& LiCHrEanpl es
9 - 17 befQWOH KRnSAEPPEh BB RBEEnt, AMEWRELSEHE YiiDBNE isBbuRHQYi tHESing by
conpound conprising a 25 saturated or unsaturated five or six nenbered

car bocycl i tdgplgpongherein at | east one ring carbon atomforms a carbonyl
group with an associ ated oxygen atom a second ring carbon atomcarries an

-SR substituent, Ris a substituted or unsubstituted al kyl, al kenyl,
al kynyl , a€ympoands kf Fornanal leniefinedrbavelaky digtlogednpEP 9:284,00pA 1 andl | y,

compountl | eBEsed G INa “are<t BF M B* 25 SAPOASAIS PERPCR 0197 - 10

X in EP 0,984,001 A1 lie within the scope of the present invention.

Preferably, said carbocyclic group is an alicylic group and, more preferably, said
compound is a substituted or unsubstituted cyclopentanone, cyclopentenone,

15 cyclohexanone or cyclohexenone. It is further preferred for compounds in
accordance with the second aspect of the invention to be compounds in accordance

with the first aspect of the invention.

The preferred compounds in accordance with the invention are pharmaceutically

20 and, preferably, therapeutically active. It is also preferred for compounds in
accordance with the invention to have a calculated or measured logP value that 1s at
least 0.25, 0.5, 0.75, 1 or 1.25 higher or lower than the logP value for the equivalent
cyclohex-2-en-1-one or cyclopent-2-en-1-one derivatives, wherein the logP values
for the compound and derivative are calculated or measured using the same

25 technique. In embodiments, compounds in accordance with the invention have a
logP value of 5 or less, and preferably of no more than 4.15, 4, 3, 2, or 1 when
calculated by the method described by Moriguchi et al. (20). Compounds with logP
values in these latter preferred ranges are generally more readily absorbed from the
gastro-intestinal tract and, therefore, are more suited to oral administration. See

30  Lipinski et al. (21). In alternative embodiments, compounds in accordance with the



Ra-S Z | in which Ra is any group that can forma conmpound HS-R, ----- IS
an optional 5 bond, Xis OH Y is 0 and Zis Hwhen said bond is present, X
is 0, Y iwoOslosasds Z is OH when said bond is absent, and wo@rGBo137Y is O,
it is bound to the ring by a double hond. Conpounds of formula I, as
defined above, are disclosed in EP 0,984,001 Al and 10 are excluded from
this aspect of the invention. None of the conpounds disclosed in EP
0,984,001 Al lie within the scope, of gge gr esent .invention, Pr eferapl Y,

sai d car bd&yerin Breploat valveatiat jgasto-gr bapoandnd pslst Ye?%PEB‘i’?,Orsai d
compound i §, 48 (S4PRIck LML Sl e FIISHPSH kLRG0 GhARENIANQRE catfitCiOBeNt enone,
15 cycl ohexanone or cycl ohexenone. It is further preferred for conpounds in
accordanceskm.t h t he second aspect of the invention to be conpounds in
accordance wth the first aspect of the invention. The preferred conpounds
in accordance with the invention are pharmaceutically 20 and, preferably,
t her apeut i BRI MbRCtoMPoudds ihScédrddnd itk tiethveotiot argeuludent-2-enat-oar dance
with the invention to have a calcul ated or asyred | ogP val ue Rt‘fgﬂat is at

| east 0. 250t gciphey-Zpen-11005 defivagves; gﬁ%ﬁheérprg%\‘i\‘ié CORBPUARE 11 3O AAGe for
the equi V%ﬁptth e¥ehbRfada @ subs ORRe Lin S ¥R MREANe L 3 QRS cPN8pdREA VAL I VS,
wherein the TogP val ues for the conpound and derivative are cal cul ated or
measur ed ushasg3i(RS)-sprleh@Bntlectnsi 4(BS)-tyrlepdiodi-rerss, 4dBapoysidgentry-en-
accordance, wi th i nventign have a al ye of or. |e

pr ef er abl yl'81“6?104{'ﬁ)écyfﬁg’ﬁx%%?'oﬂ,es @né 3?(&(8).}/{)1&0 eenﬁ’églé_llé%rf%ts(gag}t}% t he

net hod ;gleser$’brahb by REYCHE iscfurthkr pfe2éiked GonplouiagdopuntdndnegP val ues in
these latter preferred ranges are generally nore readily absorbed fromthe
gastro-i nt SXIIRFALERINECEY LRRE IR MEr BT FF PP eRFEPNFHRUR 6 1 BPSPHST 2

adm ni strap] iRREd BRdAdRIe BleyAbhefadbhe ghduflbhanRatihyg sekedianent s,
conpounds %lllr’fq%égordaﬁ}%e ith thé) V\Z) 037(?8285? P(i$/21C5803/01379Eﬂ -11 invention

have a | ogfompburdsof sgtoidenst wish She iventiop ag mbdtiprted er apsypsofuted to 6 or 7
and, therefore re suitable for use in topical formulations for
etnﬁaénones.

appl i cati oW 9P

15
As noted, compounds in accordance with the invention optionally include further
substituents, in addition to the carbonyl oxygen and —SR group. These can be
bound to any one or more of the ring carbon atoms excepting that bound to the
carbonyl oxygen. Preferred examples of such substituents are described in the

20 following sections of this specification.

The group —SR is preferably in the 3 position of the cyclopentanone,
cyclopentenone, cyclohexanone or cyclohexenone ring of compounds in accordance
with the present invention. It is also preferred for the carbon atoms in the 4, 5

25 and/or 6 (where present) positions of the cyclopentanone, cyclopentenone,
cyclohexanone ot cyclohexenone ring of compounds in accordance with the
invention to carry substituents other than a hydrogen atom. It is particularly
preferred that the carbon atom in the 3 position in the cyclopentanone or
cyclohexanone ring, of those inventive compounds that include these latter

30 saturated structures, carries an —SR group.

Compounds in accordance with the invention can include a plurality of —SR groups.

Certain examples of such compounds include a second —SR group bound to a



skin. 5 Preferably, conpounds in accordance with the invention are

cycl opent-2-en-1-one or cycl ohex-2-en-1 -one derivatives. Further

pr ef er r edwoasjpsasmzgls i n accordance wth the invention inclradeGrabsi7pt ut ed
and unsubstituted 3-(RS)-cycl opentan-Il_-j,0nes, 3-(RS)-cycl ohexan-I-ones,

4- (RS) - cycl opent an-| -ones, 4-(RS)-cycl opent-2-en- 1-ones,

4- (RS) - cycl ohex-2-en-1-ones and 3-(RS)-cycl opent -2-en-1-ones (wherein 10
"RS" is the_group Rsé%' It is further preferred that the cycl opentanone,
cycl opent ewBRdtueay diselh Sennd fe thy carhetishe SEPn GeSifloPER ¥ 8ihsti tut ed or

unsubsti t yteg, %}{Felngﬂg,rl:g@mﬁ'gﬁarmneQ)_\fcclyalaﬁ_é?erﬁgﬂg B0 Uhusafid fehgrdpst preferred
conpounds I'n zgccordanc w'th the invention are Substituted or unsubstituted

cycl opent anohedimens, Asmpotieds incerpoiands with the tvredting eanicompirise 2invent i on

optionally'nclrgaﬁiefurt substituyents, in. addition to.the canb I
oxygen andad-dgﬁ’ gtip’P Tﬂggtguﬁ‘;ﬁo i3 H%Bﬁ?\tgoflc?t%nﬁ;}nSnsé&eocrhaﬁ%rcaemg? btyﬁggri ng
carbon At oy extepttdtg adhatnb@y sl theacarbényl ediglrarydn asygen. Preferred

exanpl es of such substituents are described in the 20 foll owi ng sections of

this .specification. The group -SRis preferably in the 3 position of the
cycl opent apQng e LY ﬁ“@ﬁ?-”%%?ﬁ,”sﬁnﬁgq}{&' s ﬂ@wa&xgéﬁgﬁxg&gggw%mm of

conpounds 1 n accordance present invention. It is a referred
for the caRbsrhydteges drm substithteds of Bnarbdtivrted alkph etkenpy elbemyl) apbsralkydns of

t he cycl opentanone, cycl opentengne, .c ohexano or cye¢l ohexenone. ring of
conpounds ?rﬁﬁéf}ﬁof’ﬁé‘ﬁﬁg %rﬁ“f’htg"at Pﬂ?/%%atqflydﬂg gesc%ﬁ?%/st gﬁ%glte i rﬁgétro\fn 5" other

than a;hydeQeen skdlewdn. Rt pieSeaBly] tonthis|1y12 prrbbentas.t hat the carbon atomin
the 3 position in the cycl opentanone or cycl ohexanone ring, of those
i nventive conpounds that include these latter 30 saturated structures,

carr ies angs gilR<g Eg%oug@mowgl?dain@e m%g%tiwint\thihhgré R6EOLLAR s6Rble
i ncl ude a plT urality of -SR groups. Certain exanples of such conpounds

i ncl ude a ssdt/endess $iRoghtgphho thredequavadenyOyORPe823 8- IPOT¢ CROB/IoHG7D-en-1-

one derivative, the group R or R*, preferably, includes at least one hydrophilic

15 group. Said hydrophilic group can be or include a hydroxyl, carbonyl, carboxyl,
amino, amido, quaternary ammonium or thiolyl group. In such compounds,
therefore, R or R* can provide the functionality of an amine, amide, peptide, ester,
carboxylic acid, carboxylic acid salt, alcohol, aldehyde, ketone or thiol to an
inventive compound. In preferred such compounds the group -SR is an S-cysteinyl

20  or a hydrophilic substituted S-cysteinyl group. Preferred substituted S-cysteinyl
groups include di- and tri-peptide groups that include an S-cysteinyl moiety, such as

an S-glutathionyl group.

In those compounds in accordance with the invention which are less water soluble

25 and/or more lipophilic than the equivalent cyclopent-2-en-1-one or cyclohex-2-en-
1-one derivative, the group R or RY, preferably, in'cludes at least one lipophilic group
and/or is lipophilic. Such lipophilic groups include substituted and unsubstituted
alkyl, alkenyl, alkynyl, aryl, aralkyl, aralkenyl, or aralkynyl groups that, optionally,
include at least one heteroatom in their carbon skeletons, but which do not carry

30  any substituents that render them hydrophilic. Preferred such groups include
substituted and unsubstituted phenyl and napthyl groups and N-tert-butoxycarbonyl

S-cysteinyl ester (e.g. methyl and ethyl) groups.



-12 substituent, itself bound to the carbocyclic group or the

cycl opent anone, cycl opent enone, cycl ohexanone or cycl ohexenone ring. Thus,
i n preferwed3oesbodi ments, conpounds in accordance w th tPeTIGBBNOI37ON can
conprise an additional group -SR boundsto the first carbon atomin a side
chain carried by the 5 ring carbon atom adjacent (a) to the carbonyl ring
carbon atom R can be an R' CH2- group, such that the group -SRis an

- SCH2Rx group, wherein R _is hydrogen or. a _substituted or unsubstituted

al kyl , al Keapengkinope degivgtives of shg fellovdpg faramt alsg repiest¥ARICIGFSup, t hat
optionally jncl S hAohtS 10 carbon skeleton. R
preferablﬁ?b@gﬁ?gﬁﬁgg%?%ggggfggﬁngfgﬁggﬁ%%Rthgg conpounds i n accordance
with the invention which are nore water soluble and/or less |ipophilic

t han the equival ent cycl opent-2-en-1-gne or cycl ohex-2-en-1- one
derivative, the group R or RX, prefer@bly, includes at |east one
hydrophilic 15 group. Said hydrophilig group can be or include a hydroxyl,
carbonyl, carboxyl, am no, am do, ¢ grnary amoni um or thiolyl group. In
such conmpounds, therefore, R or R provi de the functionality of an

am ne, am de, peptide, ester, carboxyThc acid, carboxylic acid salt,

al cohol , al dehyde, ketone or thiol to an SR nventive compound. In preferred
such conpounds the group -SR is an S-cysteinyl 20 or a hydrophilic
substitiuted S-cysteinyl group. Preferred substituted S-cysteinyl groups

i ncl ude diwhg@glﬁq;ip@gghggwgkggpa_that include an S-cysteinyl noiety, such
as an S-glutathionyl group. In those conpounds in accordance with the
invention which are | ess water soluble 25 and/or nore lipophilic than the
equi val ent , cyc t-2-en4l.- ] R hd- [ .ye. the
group R orAlé?éeglr%g?C é)fxéﬁ%&fi 1?2@?&%&? %{11?1 Oﬁggg{&gnlg dlj%tpéggﬁlnlqlg% (\é?fc\)dug@ and/ or
is lipophilic. Such lipophilic groups include substituted and unsubstituted
al kyl, al kenyl, al kynyl, aryl, aral kyl, aral kenyl, or aral kynyl groups

that, optionally, include at |east on atomin their carbon
skel et ons, but which do not carry 30 a bstituents that render them
hydrophilic. Preferred such groups inc substituted and unsubstituted
phenyl and napt hyl groupsj;gf\htié?t- ut oxycar bonyl

O

10

As has been noted, an advantage of certain compounds in accordance with the
above described aspects of the invention is that, because they are less lipophilic
and/or more soluble in water at around room temperature and/or body temperature
75 than are analogous compounds that do not include an —SR substituent, they are
more suited to use in orally administered pharmaceutical compositions. Thus, in a
further aspect, the present invention provides pharmaceutical compositions for oral
administration, comprising 2 compound in accordance with the invention that is
more soluble in water at a temperature of 20 - 40°C and/or less lipophilic than an
20 equivalent cyclohex-2-en-1-one or cyclopent-2-en-1-one derivative in which a
hydrogen atom replaces said — SR group. Such compositibns can include one or
more pharmaceutically acceptable diluent, carrier and/or other excipient suitable for

use in compositions for oral administration.



S-cysteinyl ester (e.g. nmethyl and ethyl) groups. WO 03/082813

PCT/ (B03/ 01379 - 13 Cyclopentan-1-one derivatives of the follow ng
formul a alvemsnggsiesent a preferred group of conmpounds i npradaBdanre Wt h
the invention: 0 SR s wherein Ris as previously defined. A preferred
conpound in this last nmentioned group is that of formula CTM49:- 0 O S
;:)"~O0/ HO. N 10 0 CTM 49 As has been noted, an advantage of certain
conpounds in accordance with the above described aspects of the invention
is that, Bedassbotbrey natal, headvirtpgpef tdrtin gt spmperads Bl AASPEIARRE wat er  at

around roomtenperature and/ or body.tenper I l,pgous
conpounds " HaPed& %o eﬁcﬁ@fsga?apeacﬁsq U e&“ﬁ%ﬁéﬁfa}’s?%%gga@ee?a?%?’e suited to
use in or abbyhiidmnd) 61 lesseblilaiinea titak aedundaopasichipersurciindg/oribodp  furt her

aspect, the present_invention provides (ﬁhgr rr(gceutj Cfﬂ co si ti ans ftor or al
adni ni st r AhperAtEs ihA YE AgaleseeheRsaRerTds thetde aahis idedt THeSYHIE 0N t hat

IS noL e %l?%yﬁ%le%n(l)fa s\ﬁﬁgcﬂq ale ﬁné}ﬁmgééﬂféﬁlecd?ﬁpc%%dn%gtéﬂ@{lor | ess

| i pophilic n an 20 equl val e cycl ohex- 2-en- 1-one or
cycl opent admémistkagore pderduizatyi wethe skishi Eipsain hyelr fogdsr aspest.tbpPrasedt saj d -

2ccopt abi EYGE OV ikt PRBTRH<G) COPRET St i S LR A B Pl use i n
conposi ti agref My & ele RNicBiGisRlg DEmYEOBINOALBAR nPECH GRHZ/DRTON - 14
that is less soluble in water at a temperature of 20 - 40°C and/or more lipophilic
70  than an equivalent cyclohex-2-en-1-one or cyclopent-2-en-1-one derivative in which
a hydrogen atom replaces said — SR group. Such compositions can include one or
more pharmaceutically acceptable diluent, carrier and/or other excipient suitable for

use in compositions for topical administration.

75 Moreover, because the pharmaceutically active compounds in accordance with any
of the above described aspects of the invention can also have a greater therapeutic
index than their equivalents without an ~SR substituent, they are potentially more

useful in a therapeutic context.

20  In the pharmaceutical industry, a major problem with any potential drug is that it
may be very biologically active but somewhat toxic. For example, an anti-tumour
drug must be toxic towards certain groups of cells but not potentially harmful to

other cells.

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

30  that cells with depleted glutathione retain higher concentration of radical oxygen
species. It also demonstrated that, when such cells were tfeated 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



As has al so been noted, an advantage of certain other conpounds in
accordance wth the above described aspects of the invention is that,
because twey3asmizrore |ipophilic and/or |ess soluble in waragBanizpound
room tenperature and/ or body tenperatuyre than are anal ogous conpounds that
do not include an -SR substituent, 5 they are nore suited to use in

phar maceuti cal conpositions for topical admnistration, particularly to
the skin. Thus, in_a yet further aspect, the present inventjon provides
phar maceutdoealusiosnihes brecisasapahle pbpidvaingalnianiiens vrlsrin thpeedk alsaprdutso t he
skin, conpkisi CQF; I F J i LS | ess
ol Ubl o 1 ar e <o ag P A RO Re it bR PR PR iPreE™ 10

t han an edUieyadlenshoyal hhexychentdnonnenahatey pirogenionZofemdicalomg geer i vat i ve
in which a hydrogen 1ato re(gl aces said.- SR t%Irou‘gq. Such CdngFOSi %iil ns can
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adm ni stration. 15 Moreover, because the pharnaceutically active conpounds
i n accor dagveepeuntds:- any of the above described aspects of the invention can
al so have a greater therapeutic index than their equivalents w thout an

-SR substituent, they are potentially nore wuseful in a therapeutic
cont ext. 2QGlwathide: hdorfmesut toclotdcndeldst frym dangri@rs gikctaiphihospiebieany

potential drug is . that it. may be very, bial ogical.l ctive but sonewhat
toxic. Forlexsingrie %‘BWPF-W%;&%’?PO d’“ﬁﬁﬁ% ‘bg’l“f%‘??éea%%?"dé‘ certain
groups,;of ggellgicAEthi1GksiIRtig Qbh@helt&/ dbad v tibn 0¥ thOH (2@}3.|I|f &_-rg@&nopnts
Cycl opent enone conpounds are known to undergo M chael reactions with

gl ut at hi onef paracdtemeb(acetaminapiten) aise2ken theargluathistg Hothe ivise isdspjetsdd pl ays
crucial rpgl } { r i I - (AA)! r edox
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suggest ed éystgdheisf @kergintitagedriualyeor orallpiet eledn hyhaélek shd poardoseiidat i ve stress

as a radi cg} scayenger . h(ibfga' r k shlglr‘/ed 30 that cel| vm%@ depl et ed
gl ut at hi on f?cé’t"éig’rfe%Od ﬁ%#‘cec ?bdrsﬁ?gglff%ﬁp Crpéﬁﬁcgﬁlmodﬂeg}%%a‘tgé fes. It also
denonstrated that, when such cells were treated with N-acetyl- cysteine and
cell viability was neasured, an increase in cell |ife and a decrease in the
Othér studies have shown that a reduction of intracellular thiol content can increase
the sensitivity of tumour cells to radiation treatment. Moreover, cells exhibiting
depleted levels of glutathione have been shown to be more susceptible to radiation,

chemotherapeutic agents and oxygen radical species that otherwise would have been

20  destroyed via radical reaction with glutathione (25).

A glutathione group cannot be added to a saturated moiety, such as a
cyclopentanone ot cyclohexanone group, via a Michael reaction. Thus, unless they
are metabolised into the equivalent unsaturated cyclopent-2-en-1-one or cyclohex-2-
25  en-1-one derivatives, compounds in accordance with the invention that comprise a
cyclopentanone or cyclohexanone group are less likely to react with glutathinone 7»
vivo than are these unsaturated equivalents. Such saturated compounds, therefore,
are less likely to deplete the levels of glutathione in a patient’s cells, and thereby
compromise their anti-oxidant defences, than the equivalent cyclopent-2-en-1-one
30  or cyclohex-2-en-1-one derivatives. Without wishing to be bound by theory, this
may explain why some compounds in accordance with the invention have
significantly enhanced therapeutic indices, in addition to enhanced or reduced water

solubility and reduced or enhanced lipophilicity.



production of radical oxygen species was observed. Uchida et al. cane to
the WO 03/082813 PCT/ (B03/01379 - 15 conclusion that species capabl e of
reduci ng wusasisione | evels in the cell, also reduce theprcaldBos/01379

anti - oxi dant defences and increase the f’c?nducti on of radical oxygen species.

They al so showed that cycl opentenone nedi ated production of radical oxygen

species was well correlated with cytotoxicity and, thus, denonstrated a
potentially 5 inmportant node of cytotoxicty or induction of cell death by.
cycl opent enone conpounds. G utathione is also known to protect cells from

danger ous GhEGL! BRI i G2PESLEBoyy B FXAURL & clIRN B KBgGOTPOUNdS

undergo a M chael®react! one that results in conplete
deact i vat i @mpdurtdsen deagdé@3) with thd pregentanpamios, wfergaae etthaplatom 1n

(acetam nophen) are taken then gl utathi one inthe liver is depg ted [in
1699 ¢ her eiPlier BOTEEP LM T IPPERETORE PF SR AT ABERSHBES BUTSRT ROl S PP

N-acety) G)S) eldifehiuntokBiogelidsept@ANYShataiie Bk a0 rbhitgslforithaf t er
"the overdose it effectively renoves the offending electrophilic,

par acet anpéquietietsaiviclopep2yen- rgney 4k cystabgresedveneshisvite tspage Batgduct i on
of intracell ul t hi | Qer . SEdL V]t ' r
cells to r%’é)luéﬁl{ f)hr%1 i €€Jga#%%§?§rwgﬁggc{/£h%’ lgggﬁelfls”;%glrfﬁqﬁ%yd’tételf)?te)?%g%gveI S
of gl ut at hitane>diameit bedenvelpthie groupe-SRorepdstssbe pbiriplo@ntion mectirdanagrwith

chenot herapeuti ¢ agents and oxygen radi cal eci es t.hat otherw se. | d
have been 9% 8BE1YTYBEE UGG OSF%gboﬂaeo é\%i"ilﬂlsglaﬂijﬁt%gb%ré{ f”’zg}Pfé’\aﬁ ©

gl ut at hj ong, HKPYParkiodRAPLy BB RANRE SOrhed SR YFAILEIdIBES A 2 BdvelbebicRael
cycl opent anone or cycl ohexanone groug_l, via a Mchael reaction. Thys, unless

they are metubol thsaepotemosertfaclogenivaicant ouhsatfatedZ¢yc-opertusalent 1 - one
or cyclohex-2 25 en-1 -one derivatives, conpounds in accordance with the

i nvention that conprise a cyclopentanone or cycl ohexanone group are | ess
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75 derivative, in which a hydrogen atom replaces said — S-R group, by a reverse

Michael reaction, ot are pro-drugs for such an equivalent.

In further preferred embodiments, the group —SR is an S-cysteinyl or a substituted
S-cysteinyl group. In the context of this application, a substituted or unsubstituted

20  S-cysteinyl group comprises a cysteinyl moiety that is bound to the ring via its
sulphur atom, with the ring replacing the hydrogen atom that is bound to the
equivalent sulphur atom in cysteine. Preferred substituted S-cysteinyl groups
include di- and tri-peptide groups that include an S-cysteinyl moiety, such as S-
glutathionyl, S-cysteinyl ester and other like groups, including N-tert-

25  butoxycarbonyl S-cysteinyl and N-tert-butoxycarbonyl S-cysteinyl ester (e.g. methyl

and ethyl) groups.

Without once again wishing to be bound by theory, it is considered that compounds
in accordance with these latter embodiments of the invention are also capable of

30 providing a secondary therapeutic effect resulting from their incorporation of a
substituted or unsubstituted cysteinyl moiety. For example, when acting as pro-
drugs in the aforementioned manner, such compounds may be capable of delivering

both the equivalent cyclopent-2-en-1-one or cyclohex-2-en-1-one derivative and the



conprom se their anti-oxidant defences, than the equival ent
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(e.g (>)/f the following:

a) activating HSF
b) inhibiting NF-xB
20 ¢ inhibiting the replication of HSV-1

d) inhibiting the replication of Sendai virus.

A skilled person can readily assay for the above activities and examples of suitable
assays ate set out in Examples 9 -13 below.

25
Compounds that have greater activity in at least one of the foregoing respects than
cyclopent-2-en-1-one (at least at certain concentrations) represent preferred
embodiments of the invention; those that enjoy such activity at a concentration
within the range of 1-200 uM, or over the whole or a part of said range, being

30  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. More preferably, it is at least 10 times that of

cyclopent-2-en-1-one.



and ethyl) groups. Wthout once again wishing to be bound by theory, it is
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effect resulting fromtheir incorporatijgn of a substituted or
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Compounds in accordance with the invention preferably are capable of one or
nore of t ke of ISAHEAteD: activating HSF b) inhibiting NF-icB 20 c)
inhibiting the replication of HSV-1 d) inhibiting the replication of Sendai
virus. A skilled person can readily assay for the above activities and
exanpl es ofhsus¢ abbweh compounds for the manufacture of medicament for use in

therapeutic or diagnostic methods to be practised on the human or animal body, lies

75 within the scope of a further aspect of the inventiqn.

The preferred uses for compounds in accordance with the first and/or second
aspect of 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

20  induction of heat shock proteins (e.g. hsp70) and/or by the inhibition of NF-xB.
Certain preferred compounds in accordance with the first and/or second aspect of
the invention can be used in therapeutic applications that involve activating HSF

and inhibiting the activity of NF-xB.

25  Thus, in accordance with the invention, compounds in accordance with the
invention can be used to treat diseases or conditions in which such activity is
indicated or can be of advantage. They can also be used in the manufacture of
medicaments for use in such treatments. The preferred therapeutic and diagnostic
applications for the inventive compounds are discussed in detail in the section

30  headed “Medical uses for compounds in accordance with the invention” below.

In a further aspect of the present invention, there is provided a method of

changing the lipophilicity, water solubility and or therapeutic index of a



assays are set out in Exanples 9 -13 below. 25 Conpounds that have greater
activity in at |least one of the foregoing respects than
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whérein at least one ring carBon atom forms a carbonyl group with an associated

75  oxygen atom and a second ring carbon atom carries an —SR substituent. The adduct
may act as a pro-drug in the manner discussed above, or it may be pharmaceutically
active in its own right. In preferred embodiments, the adduct is a compound
comprising a saturated or unsaturated five or six membered carbocyclic group in

accordance with the second aspect of the invention. More preferably, the adduct is a

20 compound in accordance with the first aspect of the invention.

In further preferred embodiments of the inventive method, the pharmaceutically
active second compound comprises an unsaturated five or six membered carbocyclic
group, the adduct comprises a saturated or unsaturated, preferably saturated, five or
25  six membered carbocyclic group, the number of carbon atoms in said five or six
membered carbocyclic group is the same in the adduct and second compound, the
five or six membered carbocyclic group in the adduct has one fewer double bonds
than its counterpart in the second compound, and an —SR substituent is bound to a
ring carbon atom in the adduct, the equivalent to which in the second compound is

30  preferably unsubstituted.



Certain preferred conpounds in accordance with the first and/or second
aspect of the invention can be used in therapeutic applications that

i nvol ve awvDiogasismyy HSF and i nhibiting the activity of NFPKB/GE)3/0TITAS, in
accordance with the invention, conpoundg in accordance with the invention
can be used to treat diseases or conditions in which such activity is

i ndi cated or can be of advantage. They can al so be used in the manufacture
of nmedicanments for use in such treatnments. The preferred therapeutic and
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pharmaceutically active second conpound conprising a saturated or
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ring carbon atom forns a carbonyl 'group with an associ ated oxygen atom

sai d net hodx ceamphérsd perbofydligigigumn adduct of sai d second compound and a
thiol of the formula HSR, 5 wherein Ris as herein before defined. In an
enbodi nent, this nethod involves decreasing the |lipophilicity and/or
i ncr easi ngld héunedrespan) diei griedept dmchabn plhevidéswar additt iae herwilekefole t he

pharmaceutically active second ound, and in an alterative enbodi nent
Phe ot hodUtich pECH Y oRePngbia naroioCd ssriditse St b PHOEGAs ng the
| i pophidicity and/or the therapeutic index of the pharnmaceutically 10
active second compound. Preferably, the resulting adduct is also a

phar maceut Featheyavaidange of dapliuiids ceahpridsihg the wamyurdicag! otengtes greaped

five of St dEIRGHoLANAGY Ebhds SR oM MRIELR 18l he Bt Ol _car bon

atom forns carbonyl group w an assocl ate oxygen ato d a second
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pro-drug ip the manner discuyssed above,..or it._.may be pharnmaceutically
btive in P ERgERCPIGE, Phi5 REBP e SHBGBFAERIER EMIPRAIAER 19 a conpound
15 include both double and single bonds in their carbon skeletons. Unless otherwise
specified, groups referred to in this specification as alkyl, alkenyl or alkynyl groups
can be straight chained or branched, or be or include cyclic groups. However, unless

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

20 Unless otherwise indicated and with the exception of the groups R, R* and R*, the
definitions givenvfor substituent groups in the following sections, describing
compounds in groups A, B, C, D, E and F, apply only within the individual sections
and the related claims. Thus, for example, the meaning conveyed by the term R, in
the section describing group A compounds is not the same as that conveyed by the

25  same term in the section describing compounds of group B, and the term is

provided with a different definition in each section.

Preferred compounds in accordance with the invention, group A

Compounds in this group have the formula II, III, IV or V:-



conprising a saturated or unsaturated five or six nenbered carbocyclic
group in accordance with the second aspect of the invention. Mre

pr ef er ablwp oshg2saziduct is a 20 conmpound i n accordance w t RCrhaBBiot¥d aspect
of the invention. In further preferred gnbodi nents of the inventive nethod,
t he pharmaceutically active second conmpound conprises an unsaturated five
or six menbered carbocyclic group, the adduct conprises a saturated or
unsaturated, preferably saturated, five or 25 six nenbered carbocyclic
group, the nunber of Qarbon atons in said fie or six nenbered carbocyclic
group is the sane Hn {lhe Rdduct and secord cgnpghnd, the five or six

menber ed carbocycli Ndp in the adduct e, fewer doubl e bonds than
t 4e¢®pd conpoundRe

its counterpart fn -SRosubstituent is bound to
a ring carbon atom Qe _adduct, the gg E to which in the second
compound is 30 preferapl YO™¥nsubstituted. W Q§%d%2813 PCT/ GB03/ 01379 -20
In preferred enbodi Mént'® of the inventive nethod, the adduct is fornmed via
a Mchael reaction bgtween the unsaturatedigecond conpound and the thiol.
Preferred nethods of form ng the adduct are described in the exanples that
follow. 5 A further -SR group can, optionally, be added into a side chain
bound to the five or Osix nenbered carbocycﬂi' group. In a further aspect,
the present inventllonlprofi*des an adduct Bs % before defined,
prepared or preparal ¥, a method in C g.W1th the invention. 10
For the avoi dance® of fbt"R2it is confi d {#&€ term "al kenyl " denot es
a group W th oneger|mors,doubl e bonds ig+1s ¢akhon skel eton and the term
"al kynyl " denotes grpup i th one or noreptrgpl €3bonds in its carbon
skeleton. It should also be understood that, for the purposes of this
speci fication, al kynJyvV groups may 15 includeVboth doubl e and single bonds
in their carbon skel etons. Unless otherw se  specified, groups referred to

in this spebefieRnibnRaskaReppd Ralreiipdepsndenlynbs hedogps of eahoBe st rai ght
chai ned or  Branchedy oRty R & cahel HYCLppYGiidte HAUHS cx JBURY Bat ataESSne

of R, — Ry is a group —SR, as previously defined, and provided that said compounds

5 cannot be of formula I, as previously defined.

Preferably, the group OX is not bound to the same ring carbon atom as a group —
SR. It is further preferred that R, is —SR. In preferred embodiments, only one group
—SR is bound to the cyclopentenone ring.

10 |
When not a group —SR, R, R,, R, and R, can be hydrogen, halogen, substituted or
unsubstituted alkyl, substituted or unsubstituted alkenyl, substituted or
unsubstituted alkynyl, substituted or unsubstituted alkoxy, substituted or
unsubstituted aminoalkyl, substituted or unsubstituted alkylthio, substituted or

75 unsubstituted alkylsulfinyl, substituted or unsubstituted alkylsulfonyl, substituted o
unsubstituted carbocyclic aryl, substituted or unsubstituted aralkyl, or a substituted
or unsubstituted heteroaromatic or heteroalicyclic group. Where a plurality of
carbon atoms are present in any of R;, R,, R,, or R,, excepting where it is —SR, it is
preferred that between 2 and 20 (more preferably between 3 and 15) carbon atoms

20  are present. Ry, R,, R, and R, may comptise cyclic or non-cyclic groups. A
functional group (e.g. carboxylic acid group) may be included. Preferably, however,

R,, R,, R, and R, are not halogen.



the contrary is indicated, they are preferably straight chained or
branched. 20 Unl ess otherw se indicated and with the exception of the
groups RwBmoszsd3 Rx, the definitions given for substituedr/gBmOpssi n t he
fol | owm ng sections, describing conpoungs in groups A, B, C D, E and F,
apply only wthin the individual sections and the related clains. Thus,

for exanple, the neaning conveyed by the termRL in the section describing
group A conpounds is not the same as that conveyed by the 25 sane termin

t he section descri bi ng conpounds of group B, and the termis provided with
a differe | [ C o cor dance
with the Wrg/\}/lgﬁtl on r(gl&’oug.Reﬁl %odsﬁbl%dr{gge (lggﬁ]?gggﬁg%ggﬁ(%gq%hﬂéﬁ%ﬁwl all,
L1, 1V orD¥irady ﬂﬁhﬁﬂﬁ&lﬂRPCR‘{ (IBGBA B]37@R a2ThydrégenH R HR, R6 R2 R6 R2
RSHRE OXRSHOXR3 Il Il 00 )RR HOXHR R6 R6 77ox R5 R3 R5 R3
HRA HRA IV YV wherein R, R2, R3, R4, R5 and R6 can (independently) be
hydr ogen ox caﬂ%e%?%me@pnb&%b@t@ cHPx'p@lTsys SHorm68dcdIB o Ao A PP ifédaBlye

noi ety, excepting that at |east "one R, - R6 is a group -SR, as

previ ousl yit def silieen- camlrpn@gm@dmt1h39n@mswn@mmm§a@ntmmxyg@ of formula
I, as previously defined (o] e sane
ring car bon1 a6 on’l As aprh%r uﬁraeﬁe%ﬁ%lgwm i B%S%Ethg?m% f%rsnlg% Qﬂ%%aho?ftsb- 'SR,

In prefer re}dme(d)g)diyﬂecmasbyl@hhm) oNBsgpedfprably, X comprises one or more silicon

atoms as part of a hydrocarbyl chain (which may optionally include one or more
70 functional groups). A silicon atom of the silicon-containing group is preferably
directly attached to the oxygen atom of the —OX group, although this is not

essential, since a linker may be used.

X therefore includes:-

i 5
——a—(l:—Rg or —a—?i"Rs
Rg Ry
15 |
wherein R,, R; and R, are defined as for R,, R,, R, and R, above, but are preferably
alkyl, substituted alkyl, aryl or substituted aryl; and wherein o is absent or is a
moiety providing a linkage with the oxygen of —O-X (e.g. it is a hydrocarbyl linker,
such as CH,, C,H, or C,;H,). It is preferred that none of R;, Ry and Ryare a group —
20 SR. | |

Preferably X is hydrophobic and/or lipophilic. It can have only 1, 2 or 3 carbon
atoms. Desirably, however, it comprises at least 4 carboﬁ atoms. A maximum
number of carbon atoms for X has not been determined. However, without being
25  bound by theoty, it is envisaged that compounds in groﬁp A can include up to 50 or
up to 20 carbon atoms (more preferably up to 12 carbon atoms and most preferably

up to 8 carbon atoms).



-SR is bound to the cycl opentenone ring. 10 Wien not a group -SR, Rl, R2,
R3 and R4 can be hydrogen, hal ogen, substituted or unsubstituted al kyl,
substi t utwo osmsasmsubsti t ut ed al kenyl, substituted or unsw®oTIGRADETI

al kynyl, substituted or unsubstituted gskoxy, substituted or unsubstituted
am noal kyl, substituted or unsubstituted al kylthio, substituted or 15
unsubsti tuted aIkyIsquinyI substituted or unsubstituted al kyl sul fonyl,
substitute nsub Ht ed arbocyclic ary sub

ityted or
insubst | (tadids S s char SoBal Prestiate PBFEHRS BpSOn oh K THBPEHSHF St ¢ o
het er oal i cig{ it a9 FQLR- thmﬂ&r@orpmhﬁl INi¥reQf ref G MIP A ThALRIEodé thaRrESENt i N
any of R'" R2, R3, or R4, excepting where it is -SR it is referred that
bet ween 2 emebaroprprdoyeestdt songstpseiceed Batkdand)ordarpphydrets 20 are
present. R*" R2, R3 and R4 may conprise cyclic or non-cyclic groups. A
functional group (e.g. carboxylic acid group) may be included. Preferably,
howevers Rbm Bk fdesdiigl dREriptienriotvilhisd oppeiecialé® 3¢ O8RPAG RO/ BP3Ised879 -
22 \When not a group, -SR, R5 and an b |nd endent | hydr
hal ogen. BEERHebIng! %’eblva?amyaf@?- xacpglo % FESR g), Ryt &K Effe(ﬁlgen 5
X can be aﬂ;y @Dx Iy bgstbi@RhY bbih £ RP5IpERICANRf e Hm@p&ﬁgmla &0l -
Preferably i s a sil'i con-contai ning group or_ it contains another
het er oat omtl(}e:r gt coxyaeformnhewexsenhis oy naupishirgd, prfticulabteheabomh i s
present, desirab [ resen f byl
chain). Mo&T B eraabfy?)}g it I’bIS rB%]Enag be rrogn%filr}lwcg:%naq tg{e‘g%‘??% part of
a hydrmarhyd/oelaat}{hipbsmbnnﬁyieapetd onal ly include one or nore 10 functl onal
groups). A silicon atomof the sili con-containing group is preferably
directly attached to the oxygen atom of the -OX group, although this is not

e;gential Tﬁé ES&Qeée(h ESBHURBY 0 DErMp et incladB6EE OF Borniih Uh@S: L7 R7  -a- |
- or -a-S

15

wherein: R is as defined above,

R, and R, are, independently, hydrogen, halogen, substituted or

20 unsubstituted alkyl, substituted or unsubstituted alkenyl,
substituted or unsubstituted alkynyl, substituted or
unsubstituted aminoalkyl, substituted or unsubstituted
alkylthio, substituted or unsubstituted alkylsulfinyl, substituted
or unsubstituted alkylsulfonyl, substituted or unsubstituted

25 carbocyclic aryl, substituted or unsubstituted aralkyl, or
substituted or unsubstituted heteroaromatic or heteroalicyclic,

R, and R, are hydrogen,



Rg RO 15 wherein R7, R and RO are defined as for R®* R2, R3 and R4 above,
but are preferably alkyl, substituted al kyl, aryl or substituted aryl; and
wherei n awD3akssent or is a noiety providing a |inkage wpch/aBw/omrygen of
-O-X (e.g. it is a hydrocarbyl linker,_ ogsuch as CHZ, CZH4 or C3HE). It is
preferred that none of R7, R and RO are a group - 20 SR Preferably X is
hydr ophobi ¢ and/or lipophilic. It can have only 1, 2 or 3 carbon atons.
Desirably, however, it copprises at le sﬁﬁ4 carbon atons. A nmaxi nrum nunber
of carbon atoms for X hastaSty ’éf’éﬁn(?étag?‘ &8d. However, without being 25
bound by theory, it is enyif®aed thhBni@frpounds in group A can include up
to 50 or wup to 20 carbon atons (nore preferably up to 12 carbon atons and
nost preferably wup to 8 carbon atons). WD 03/082813 PCT/ GB03/01379 - 23
If a side chain other than -SR is present at positions R3 and/or R4, it is
preferred that it has fewer t%an 7 carbon atons. Mdre preferably it has no
nore than 3 carbon atoms. HowgVer it is nost preferred’that R3 and/or R4
are hydrogen. 5 Fromthe feraeg@-nRgdescripkion it-wdl ergppreciated that
conpounds of the present invedtion includes various 4-| ang -5

oxacycl opent anones. An oxa nDi gt)y (provided by -OX) fay be present at
both 4 and 5 positions of the cyclopentanone ring (in either cis or trans
form, however this is not preferred, particularly where both groups -OX
are -Of The -O X group may be provided twice at the 4 position 10 and/ or
at the 5 position, if desired. The preferred conpounds of group A include

those of formula (a) or (b):- 00 H- RR HRt R6 -RZ R2 RS OX RS R3
wherein R; Ryand R, are, independently, hydrogen, halogen,

substituted or unsubstituted alkyl, substituted or unsubstituted
alkenyl, substituted or unsubstituted alkynyl, substituted or

70 unsubstituted alkoxy, substituted or unsubstituted aminoalkyl,
substituted or unsubstituted alkylthio, substituted or
unsubstituted alkylsulfinyl, substituted or unsubstituted
alkylsulfonyl, substituted or unsubstituted carbocyclic aryl,
substituted or unsubstituted aralkyl, or substituted or

15 ‘ unsubstituted heteroaromatic or heteroalicyclic, and “a” 1s
absent or a linking group, optionally a hydrocarbyl linking
group;

or with formula (c) or (d):-

20

o)
R "~0X
RS ' TR
H R,




HR4A HOX (a) (b) 15 wherein: Ris as defined above, R and R2 are,

i ndependent |y, hydrogen, hal ogen, substituted or 20 unsubstituted al kyl,
substi t utwo oemsasmsubsti t ut ed al kenyl, substituted or uns®oItGROANEXTI

al kynyl, substituted or unsubstituted am noal kyl, substituted or
unsubstituted alkylthio, substituted or unsubstituted al kyl sul finyl,
substituted or unsubstituted al kyl sul fonyl, substituted or unsubstituted
25 carbocyclic aryl, substituted or unsubstituted aral kyl, or substituted
or unsubstituted heteroaromatic or heteroalicyclic, R3 and R4 are

hydrogen, WO 03/082813 PG/ B ied Bove 24 R6 is hydrogen or a hal ogen
and X has the fornth: R?iﬁgﬁpa- --ik§v%r -a-Si-R8 |1 I Kg Kg 5 wherein

R, R8 and R, are, indepeRdent Ryarehydroggmn, , hal ogen, substituted or
unsubstituted al kyl, subsfitufed or.unsubstitute al kenyl , substituted or
unsubstituted al kynyl, subst?t e d B’rd%%“%ﬁ‘élﬁb‘téﬁqf’ﬁ‘i%ﬁ‘ag‘{aﬂ%x PSEHBST i t ut ed
or unsubstituted am noal kyl unsubbligidd Alk@dsstitited s unbutiseidul kdehkl, 0,
substituted or wunsubstituted al kyl sulfinyl, substituted or unsubstituted

al kyl sul fonyl, substitut ethbsHtuiad gpyasuhstibyed alkpary sulisgityteg jor

unsubstituted aminoalkyl, substituted or unsubstituted
alkylthio, substituted or unsubstituted alkylsulfinyl, substituted
or unsubstituted alkylsulfonyl, substituted or unsubstituted

10 carbocyclic aryl, substituted or unsubstituted aralkyl, or
substituted or unsubstituted heteroaromatic or heteroalicyclic,
and |

Ryand X are as defined above.

75 Ina formula (a), (b), (c) and (d) X is preferably an Si-containing group and can
comprise at least 4 catbon atoms. R,, Ry and R, are preferably substituted alkyl, aryl

or substituted aryl groups.

Even more preferred compounds of group A have the formula (c) or (d), wherein R,
20 and/or R, comprises no more than 7 carbon atoms. Others have the formula (c) or
(d), wherein a hydrocarbyl side chain is not present at positions R, and/or R, and

the latter are preferably hydrogen.

Some non-limiting examples of group A compounds within the scope of the present
25 invention are set out below (R and S, as well as ¢/s or trans forms are all covered,
where applicable, and therefore the stereochemistry should not be construed as

limiting:-



substituted or unsubstituted aral kyl, or substituted or 15 unsubstituted
het eroaromatic or heteroalicyclic, and "a" is absent or a |linking group,

opti onal Iwoa3jgsiocar byl |inking group; or with fornul a @CI/aBo3Qd79-
0 HOX*HRI Ro R2 R6 -OX RS NR3 RRB,H R4 HR4 (c) (d) WO 03/082813
PCT/ GB03/ 01379 -25 wherein: Ris as defined above, R and R2 are

hydr ogen,

R and R4 are, independently, hydrogen, hal ogen, substituted 5
or unsubstituted al kyl, substituted or unsubstituted al kenyl, substituted
or unsubstituted al kynyl ,Osubstituted or u

Q

[x

ubstituted am noal kyl ,
t Atuted or unsubsti tuted

Su

al kyl sul finyl, subst £t or unsubsti A ﬁHﬁUIfonyl, substituted or
unsubstituted 10 carboc aryl, substit d or unsubstituted aral kyl,
substituted or unsubstiputed heteroaromaticor heteroalicyclic, and R6 and

X are as defined abows” 15 | ©OrP fornul aRfa),. (b), (c) and (d) X is
preferably an Si-containiﬂb group and can @Bnprise at |l east 4 carbon

atons. R7, R8 and RO are preferably substituted al kyl, aryl or substituted

aryl groups. O O
A A
Z. ’ OR] / O— Y R]
N/
Z Sl\
/X/ R?
RS OR? O
RS
(i11) (iv)

10

15

20

“A” indicates that one or more additional substituents may optionally be present on
the cyclopentanone ring. If present, such substituents are preferably small groups
or atoms and desirably do not include more that 7 or more than 3 carbon atoms.
However, it is preferred that such additional substituents are not present — i.e. that

A is absent. “Z” is preferably H or halogen (e.g. chlorine).

In compounds (1) and (ii) show above, “R® is a moiety incorporating up to 8
carbon atoms or a moiety incorporating one or more heteroatoms (preferably at
least one Si atom) and up to 50 carbon atoms. R’ is preferably a hydrocarbyl group
that is optionally substituted.

In compound (iii) shown above, R' and R? are such that either:-

a) at least one of R' and R?incorporates one or mote heteroatoms (preferably at

least one Si atom) and up to 30 or up to 50 carbon atoms, or
b) at least one of R' and R? comprises up to 8 carbon atoms.

Preferably at least one of R' and R? is an optionally substituted hydrocarbyl group.

The other of R' and R? may also be an optionally substituted hydrocarbyl group, but



Even nore preferred conpounds of group A have the formula (c) or (d),
wherein R3 20 and/or R4 conprises no nore than 7 carbon atons. O hers have
the formnve oBo¥2803 (d), wherein a hydrocarbyl side chai nPCI/GRIB/OpI7@SENt at
positions R3 and/or R4 and the latter gre preferably hydrogen. Sone
non-limting exanples of group A conpounds within the scope of the present
25 invention are set out below (Rand S, as well as cis or trans forns are
all covered, A where applicable, and therefqre the stereochem str gyoul d
not be corbtspgegt a%seﬂ'ilalmltmg:foma@QlE)gQgIgf%e?/me 13y °!§6°‘¥B- Z'AZ
, A ORD aﬁ§ﬂaﬁ§e(ﬂ&sa@r@or@if@rerﬂtﬁ RlL 0.X Rz RS (iii) (iv) "A" indicates

that one or nore ‘additional substituents nay optionally be present on the
cycl opentanone ring. If present, such substituents are preferably snall

groups 5 qr atons and .desirabl n i pcl ude re that (o] re than 3
car bon at offg"°™ v@‘?)f%lo?’"ia %F’g}?é?] rgz hr%%yd%%g%e%af f’}aggjﬁlgrg‘fr}gssﬁtuents
are nots prRs&@Bproviding a hflage blewenaDe@atS:. Xzind /or i Shg) fableyartpler bhahogen
(e.g. chlorine). In conmpounds (i) and (ii) show above, "Rb" is 85‘21)' ety

i ncor por ataritpoafy sebssitagd hydmsariyl grruRorFer FMRS X ddepdr BeThfg“Bhe or nore

het er oat ong ¢ n abl Yty P8 thO WSy AlffTn N MR K¥caabhCatybon at oms.
Ro is pre;@é}g‘b riég"h%?sgggrrgﬁfﬁgroup th?it IS I(1)pti oanal |y asubst i}t uted. In

conpound (dpprdpsitevmoiaticvead Ray hathRumy er difitshertthdirefsirstiphowever at least
one (desirably both) of R' and R? is a hydrocarbyl group. The hydrocarbyl group
10 may be optionally substituted. The hydrocarbyl group preferably comprises up to

30 or up to 50 carbon atoms.

Compounds in group A can exist in the form of a least two enantiomers and all
such enantiomers, unequal mixtures thereof and racemates are encompassed by the

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

racemic mixtures) may however also be used.

20  The most preferred compounds in this group are the 3-(SR) derivatives of R-(+) and
S(-)-4-tert-butyldimethylsilyloxy-cyclopentan-1-one, particularly the S enantiomers.

These include the following:-



15 a) at least one of R and R2 incorporates one or nore heteroatons
(preferably at |east one Si atom) and up to 30 or up to 50 carbon atons,
or b) at weaswsmsme of R and R2 conprises up to 8 carbon aCEraB03/0209
Preferably at |east one of R and ? gah optionally substituted
hydr ocar byl group. The other of R and R2 may al so be an optionally
substituted hydrocarbyl group, but WO 03/082813 PCT/ GB03/01379 -27 this is
not essential. It may for exanple be hydrogen or another atom or group. R
and R2 may be the sane or different. In Qonpound (iv) shown above, X and/or
Y may be absent or may be groups or 5 atpns providing a |inkage between 0O
and Si. X and/or Y may, for exanple, bg7an, optionally substituted
hydr ocar byl group. For exanpl® X and/o ybe CH2, C2H4 or C3H6. X and Y
may be the sane or different. R2 canmRe a¢y appropriate noieties and
may be the sanme or differem. )|y ho@evsr east one (desirably
both) of R and R2 is a hydro group. TheIhy rocar byl group 10 may be
optionally substituted. The hydro byl group preferably conprises up to
30 or up to 50 carbon atons. Conpoudinds in group A can exist in the form of
a least two enantionmers and all cgnant i oneA¥-3Unequal ni xtures thereof
and racemates are enconpassed b? t he T2<Efesent i nvention. Both R and

f

S-enantioners of group A conpounds are ul . They can each be provided in
a formsubstantially free of the other énantioner (e.g. at |east 75% 85%
90% 95% or 99%free (Ww). Mxtures of enantionmers (e.g. racemc

m xtures) may however also be used., 20 The nost preferred conmpounds in this
group are the 3-(SR) derivatives ofLR—(+) and

S(-)-4-tert-butyl di methyl silyl - <1l-ane, particularly the S
enantiomers. These include the fol | ow ng: 82813 PCT/ GB03/ 01379

CTM-40

Another preferred sub-group of compounds within group A are those wherein R,

5 and R, in formulae 11, III, IV, V, (a) and (b) are both methyl groups. Examples of
some of these preferred compounds are given in Example 8 below. Further
preferred group A compounds, wherein R, and R, in formulae II, II1, IV, V, (a) and
(b) are both hydrogen are described in Examples 9 and 10 below. Methods of
preparing group A compounds are also described in Examples 8-10.

10

Preferred compounds in accordance with the invention, group B



-280 0O0OS~0S HNMHOOCIM30 O 1_OOSQAO _ ~ONL7/--HO
CTM36 O SO S cs CTM40 Another preferred sub-group of conpounds within
group A awe wshema3wherein R, 5 and R2 in fornulae 11, |IIPCTIGBO3WI376a) and
(b) are both nmethyl groups. Exanpl es oqfypg sone of these preferred conpounds
are given in Exanple 8 below. Further preferred group A conpounds, wherein
(I}, andbRg I n forrm: ae I, IIl, 1V, V, (a) and (b) are both hydrogen are
escribed in Exanples 9 and 10 bel ow. hods of preparin roup A
conpounds RPAY Qf&&?ﬁ’@e‘&f‘vieﬁgmlggﬁ& 10. 10 Pr e?erreg gorrpgunds in
accordance with the invention, group B WO 03/082813 PCT/ GB03/01379 -29
Conpounds of group B have the fornupa VIR{ OR VHZXR2

wherein:-

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

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

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

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

X is H, a halogen, or an alkyl group containing 1-3 carbon atoms;

15 Y is a group —SR as herein before defined;

Z is a group —SR as herein before defined;

nis 1 or0;

the bond shown as ---- is present when n is 0 and absent when n is 1; and

R, is cis- or trans- with respect to the carbonyl carbon in the cyclopentene

20  ring when the bond shown as ---- 1s absent.

R, and R;, independently, can be substituted with one or more =0, -OR,, -COOR;
and/or a halogen (preferably fluorine) group or atom, wherein R; is, independently,
hydrogen or an alkyl group containing up to 4 carbon atoms. R; preferably is

25 hydrogen or a methyl group.

R, and R;, independently, can be unsubstituted.



OR3 YHRA wherein: 5 R is H or a substituted or unsubsti
al kenyl group containing 1 to 3 carbon atons; R2 is a substi

tuted al kyl or
tuted or

unsubst i twoad/osdsky| , al kenyl, al kynyl, aryl, aral kyl ar alPkanyso3/o0379
aral kynyl group, optionally including af |east one heteroatomin its
carbon skel eton, and containing 1-12 carbon atons; 10 R3 is a substituted

or unsubstituted al kyl, al kenyl, alkynyl, aryl, aral kyl aral

aralkynyléﬁroup, optionally including at | east one heteroaton1i? its
berypresgp thohetsiastom in thocarhep skelgtog e Ragindd o Rp y9 PGS

car bon sk

kenyl , or

Y R4 is

H, or an %'x%én,%&&! e LONGAPRINY 1-3 carbon atons; X'is H a hal ogen, or an

al kyl group

ontaintng 1-3 carbon atons; 15 Y is a group -SR as herein

before defined; Zis a group -SR as herein before defined;, nis 1 or O;

t he bond own ~<-- 1S
R2 is cis-df Pf‘??fgf@-ly W‘l‘ﬁg
cycl opent q;}arogzg géi@M@prgfg@ed)ond shown as ---- i s absent.
i ndependently, can be substituted with one or nore =0, -OCRS,
a hal ogen (preferably fluorine) group or atom wherein RS is,

$resent when n |

0 t
e Rt rled SRRl RO Bs o g le!

is 1; and

R2 and R3,
-COOR5 and/ or

| ndependen |y pxeéagagﬁ,gggarlg n B1'a e [#égyglygg%ﬁ%i%u%s b4 &R bon atons.

R preferably‘is en or

, I ndependently,

can be unsubstituted. WO 03/082813 PCT/ GB03/01379 -30 Wien present, the

het er oat o1 4 S8 RO, SKEhSLAN, O B2 208 0L oRESE SIS

ni trogen
70 chain, branched and/or cyclo alkyl, alkenyl, or alkynyl group.

ls%aiggt):(y gen,

15

20

25

30

In a preferred embodiment, R, is a substituted or unsubstituted heterocyclic, aralkyl
ot atyl group. Thus, R, can be a substituted or unsubstituted phenyl, thiophenyl, or
pyridinyl group. In more preferred embodiments, R, is an unsubstituted
thiopheneyl, pyridinyl, phenyl, dimethylphenyl, halophenyl or alkoxyphenyl group.
The halophenyl group is preferably a fluorophenyl group and the alkoxyphenyl
group is preferably a methyloxyphenyl group.

When R, is a substituted or unsubstituted alkyl, alkenyl or alkynyl group it
preferably includes up to 10, 9, 8, 7, 6, 5, 4, or 3 carbon atoms. In preferred
embodiments, R, contains the 7, 3 or 2 carbon atoms and is preferably an alkyl

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

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

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

R,, in preferred embodiments, is a substituted or unsubstituted straight chain,
branched and/or cycloalkyl group. R, preferably contains 5, 6, 7, or 8 carbon atoms
when it includes or is a cycloalkyl group and 5 or fewer carbon atoms when it 1s a
straight chain or branched alkyl group. In other embodiments R;1s an aralkyl group
and preferably contains 6, 7, or 8 carbon atoms. When R, is a straight chain or
branched alkyl group it, more preferably, contains 4, or 5 carbon atoms. Preferred

cycloalkyl groups are cyclohexyl groups and the preferred aryl group is phenyl.



R, is preferably hydrogen or an unsubstituted al kyl (preferably nethyl)
group; 5 hydrogen being nore preferred. R4 is preferably hydrogen or a
met hyl grwop3/obasds ogen being nore preferred. Each of R2 aad/d@83/01379

i ndependently, can be a substituted or. ¢4ynsubstituted, straight 10 chain,
branched and/or cyclo al kyl, alkenyl, or alkynyl group. In a preferred
enbodi nent, R2 is a substituted or unsubstituted heterocyclic, aralkyl or
aryl group. Thus, R can b.e a substituted or unsubstituted phenyl,

t hi ophenyl, or pyridinyl group. In nore preferred enbodinments, R2 is an

unsubsti t L![hgﬁeﬂéretdhém&%}“s’, RPYY 4 eyl (ipslf‘,eﬁyjoxoqj—@ﬁ%ﬁ)(hﬁbﬁﬂ)‘*l) ghadpophenyl
or al koxyphenyl group. The hal ophenyl “group is greferably a fluorophenyl
group and drhierahitoxyPhedytivatgrecup best pmesftleylsuricinyh (ireatshiHosrydbmeryil-3gr oup.

Wen R2 is substituted or unsubstituted alk al kenyl or nyl group
it 20 pr ecf"‘glP%WOff'a'&'ﬁ)&fé’é‘pu%r?%rofé’,wg?re’él,wfX%fheialébﬁ’y%tro ?’3 ?a:éatr%on at ons.

I n prefer rﬁ@cin?l‘&‘ﬂ@fﬂtﬁ'ﬂﬁhﬁpaﬁ%f@&ﬁhﬁhﬁ&& dr@saturaledbing. dudpthealepitBuand i S
preferably an al kyl group. In especially preferred enpodinents R2 is

C7THt 5, i soaprispd B caioxgphsaylcartmeny é?ﬁal?ecaéb%%§flPE’ﬁ’fYé"c1‘f PO BERMRSt i t ut ed

al kyl or aral kyl group and, in preferred 25 enbodi nents R3 includes a
carboxyl and/or a carbonyl group. R3, in preferred enbodi nents, is a
substi t ut edh firthHenebSUirher R SintRidgha cafv@ingl grobp anehdd anygéontay bboad Ky |
group. R3 preferably contains 5, 6, 7, or 8 carbon atons when it includes
or is a cy® BSIKFOPEHEUPIUHASS or fewer carbon atons when it is a 30
straig chain or branched al kyl group. In other enbodinents R3 is an

aral kyl  group and preferably contains 6, 7, or 8 carbon atoms. Wen R3 is
a strai ght WikaiR ion silprgaanepéds.akidraly cuprilorganesils! groapeBashyof thont ai ns 4,

or 5. carbon atons. Preferred , cyc|oal k S oups and
the prefer @3 arsi° gt (cflljnpg‘f:é1 SBRSet}/ntﬁe% M%g?%gtggef3ﬁ%t¥£%§#®?%%gﬁ 31 In
preferred giapdopioradly ilRdudingat fi6Comy hetetoagom ia ith-caxmm3skeltbox Ppyop- 1-yl )
group, or derivativ

GO, O L S LI £a0 G 8.2 T el (o2 . 3
carbon, at OL¥%1 choubE]Gne or two alkyl groups combined with two or one aryl or aralkyl
groups; etc.) can be present. Where alkyl groups are present, they preferably have
from 1 to 5 carbon atoms. Where aryl or alkaryl groups are present, preferably they
have at least 6 or 7 carbon atoms respectively. Preferred aryl groups include phenyl
groups and preferred aralkyl groups include benzyl groups. If desired, the alkyl,
20  silyl, or tri(organo)silyl groups, benzyl or phenyl groups can include various hetero
atoms and/or groups (e.g. one or more hydroxyl groups and/or halogen atoms may
be present in them). Thus the organo- groups can be substituted with one or more
=0, -OR;, -COOR, and/or halogen (preferably fluorine) group or atom, wherein R,

is, independently, hydrogen or an alkyl group containing up to 4 carbon atoms. R;

25  preferably is hydrogen or a methyl group.

Group B compounds 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 group B compounds are useful.

30 They can each be provided in a form substantially free of the other enantiomer (e.g.
at least 75%, 85%, 90%, 95% or 99% free (w/w)). Mixtures of enantiomers (e.g.

racemic mixtures) may however also be used.



5 succinyl noiety formpart of a saturated or unsaturated ring. Thus, the
derivative can be a 2-carboxyphenyl carbonyl or a

2- car boxywpaBosmxy| car bonyl group. In further enbodi ment s PCR&GBOIAIdes a
carbonyl group a to the oxygen atom boupd to the cyclopentenone ring. 10
Wien R3 is a silyl group it is, preferably, a tri(organo)silyl group. Each
of the organo- groups can be a substituted or unsubstituted al kyl, aryl
and/ or aral kyl group, optionally including at |east one_ hetergat inits
car bon skéYlenpgrouRfy compapedraini SRORNEHIEE BE AN EFHER FEIst & hot é“glrykyl
group, on ralkyl u 0 : o] ps
Qonbi ned MorREtng i Sl dibeiokhe GG QRGP W rRlcp LR
Wher e al kydingyr Dhippreaest iprenent encolhepasprellenabliydifidvud ispmern ahdimixBurgar bon
atons. Wiere aryl or al karyl groups are present, preferably they have at

| east 6 orth?r0&r bon at ors respectively. Preferred aryl groups include
phenyl s groups and preferred aral kyl groups include benzyl groups. If
desired, the alkyl, 20 silyl, or tri(organo)silyl groups, benzyl or phenyl
groups canPiefutastgrovnt eempperdsrhave stamiticanh dHifsrenges fpam the @}m%@dﬁ?s nor e
hydr oxyl groups and/ . t1l ,m S jt,he

or gano- gr%nlﬁjpgroégﬁgggrnss Eﬁlét&%t%gtbgggv%% t g%gp%rl rrsgf {Zd} t&%ﬁp& OR5, ur-P-é%%s?SItnand/ or
hal ogen ( ppsatiedlalliycdnl beondted )chgreomg emdatod growhBreiancddandeswith tldkependent | y,

hydrogen or an al kyl. grpoup containing up to 4 carbon.atons. R 2

pr ef er abl yP’ieévey’EiY"d’d’é’g‘ Cg’rg%t ‘r?ﬁ’t“l’i?{&’egg’é?ﬁg‘fce@fotﬁ'ﬁq%“%Sﬂﬁﬁbﬁgteééﬁl%xi st in
the fopgn ofh.and @384l téﬁ/@h%8&?Triisﬁ§3ﬁ§readhgna|dark$dtchonﬁﬂaﬂh&.mﬂ&b&heunequal

m xtures thereof and racemates are enconpassed by the present invention.

Both R- anercBpentamonemmgstoctyeodipup diheyshide saflk chaar gin beenciwisd 1an each

be provided in &l ot SiaRdd T {8c8. at
| east 75% gﬁsﬁ/g?@%?/gr@g‘k%}géag@%a&fﬂ%gfp%gvxslgr\/l\gi;n."teﬁ/ltg??g?glgtof enanti (;?rerg (e.q.
racemi ¢ mi &f theasjo lony aliphvaicdntead] solebdhaursedso ded 3/1G8R®L B ghR@RIEB03/ 01379

-32 Many group B conpounds in accordance with the invention exist in both E
and Z :

15 The preferred embodiments of R, and R, are those illustrated in the following
formulae, especially in formulae CTC-31a, 2a, 3a, 4a, 5a, 62 and 45a. Each of the
embodiments of R, (in formula VI), given below, can be used with alternative
embodiments of R, (in formula VI) to those illustrated in the individual formulae -
and vice versa.

20

Preferred group B compounds include the following:-



forns, i. e. with R2 being cis- or trans to the carbonyl carbon in the

cycl opentenone ring. The present invention enconpasses all such individual
i soners awo oziosisus es thereof. 5 Preferred group B conpoumrdI/dros®1379
significant differences fromthe punaglsgndi ns and Prostagl andi ns that have
been di scl osed previously for therapeutic purposes. In particular, it can
be noted that conpounds of group B in accordance with the present
invention do not require the presence of two long aliphatic |ateral side 10
chains (usually each conprising nore than 7 carbon atomsy~attached to the
cycl opent anone ringpstructure. Thus, although two such c ainq can be
included if desired, preferred conpounds of the present \Quenhti on do not

i ncl ude the prese i
associated with P

gl andins. 15 The preferred enb nis of R2 and R3

are those illustrdatedNin the following fornulae, e y in fornul ae
CTC-3la, 2a, 3RS 4a, 59 6a and 45a. Each of the e ments of R2 (in
formula VI), given belgw can be used with alterngy bodi ments of R3
(in formula VI) to th illustrated in the indivittual foul ae and vice
versa. 20 Preferred group B conpounds include the foll ow rRg: W 03/082813
PCT/ GB03/ 01379 3?&:%I§I~ O RROI -Si -Si- CIC31 a CIG-32a
: TC-31a
CTC-32a
0 O
RS 0 RS | (I)
e —_?i_— |
CTC-33a CTC-34a
O O
RS e} RS o
—éi— __SFi__
CTC-35a 0 CTC-36a
=
—Si—

_+_

CTC-45a



OOC/H5 RSORS Osi- CTG33a CTC34a OORS 0O RSO 0CIG36a RSO
-Si- CTC-45a WO 03/082813 PCT/GB03/01379 -34 SS O RSRSof QiTQC 1/

Ala Ala Pwo@3@®B13 RS/ \ 0-4-0 A3a Mda s S O O PCT/GB03/01379
- 34 -
S
A /
9] =
0 = l .
RS
RS
¢ ?
O30 Waad
Ala A2a
F
RS
¢
=0 O=
A3a : A
0]

? @
T.
4a
S
AR /
O 4 =
RS 0 RS O
0 O
OH OH
O O
Aba

ASa



RSORSO OO OHOHO OA6a A5a WD 03/082813 PCT/ GB03/ 01379 35 ~ s ~ s
o RSORSOpPpPRSOAga OpO O HOHOAla ABaHO OO OO RSp O 3iJ
D HO Al Cawdlosas®i®a O QO p\ jp RSRs Ot AlSa 0-1-0 PCTAIBI/OCHY
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A7a

Al0a Alla Al2a



0 WO 03/082813 PCT/ @GB03/01379 -36- it O-O S. CIM37 INHOIn the
foregoing fornmulae, Ris as defined above and groups joined by bonds shown
as "M cawolg/ossient ated in either the cis- or trans- confPcguerBionsTs and
both such 5 fornms (i.e., the E and Z fojs) of the depicted conpounds lie
within the scope of the present invention. The |atter applies throughout
this specification. Additional preferred conpounds within this group have
simlar formulae to those set out i di ately above, excepting that they

i nclude an additional group -S-CH2- 10/ R bound to the first carbon atomin
the side chain carried by the ring n atom adj acent (a) to the carbonyl
ring carbon atom in place ofy the doubl g bond to the ring shown in the
formul ae. Conpounds of group |B g pared fromtheir

cycl opent - 2-en-1-one anal ogugs whivh—%is hydrogen, by enpl oying
general nethod A, as described Bel-ow o e of the techniques described in

Exanpl e 1. The required cycl,opent-2-engne anal ogues can be prepared by one

of the preparative nethod%;gﬁzgriy d §n W01/ 44254, Lpnmpounds in this

group which include an additi g%gup -SR, in place of the double bond
the C onyl ring carbon 20 atom can

tothe ring in the side chain at
al so be prepared by using an adaptatin of general nethod A or that
described in Exanple 1. Preferred cobpolnds in accordance with the
invention, group C 25 Conpounds of group C have the structure set out in
formula VII: WO 03/082813 PCT/ GB03/ 01379

In the foregoing formulae, R is as defined above and groups joined by bonds shown
as """ can be orientated in either the czs- or trans- configurations and both such
5 forms (i.e., the E and Z forms) of the depicted compounds lie within the scope of

the present invention. The latter applies throughout this specification.

Additional preferred compounds within this group have similar formulae to those

set out immediately above, excepting that they include an additional group —S-CH,-
70 R bound to the first carbon atom in the side chain carried by the ring carbon atom

adjacent («) to the carbonyl ring carbon atom, in place of the double bond to the

ring shown in the formulae.

Compounds of group B can be prepared from their cyclopent-2-en-1-one analogues
75 in which Y is hydrogen, by employing general method A, as described below or one

of the techniques described in Example 1. The required cyclopent-2-enone

analogues can be prepared by one of the preparative methods described in

WOO01/44254. Compounds in this group which include an additional group -SR, in

place of the double bond to the ring in the side chain « to the carbonyl ring carbon
20  atom, can also be prepared by using an adaptation of general method A or that

described in Example 1.

Preferred compounds in accordance with the invention, group C

25 Compounds of group C have the structure set out in formula VII:-



- 37 aOR RSR2VII wherein R is a saturated or unsaturated, branched
or straight alkyl chain termnated wth a COOX group and includes 4 to 15
carbon atwos3/oxsiz non-polar and preferably Hor a Cl - @eTalBogloizypoup, R2
is Hor a straight chain C, - C20 saturated 5 al kyl group, and Ris as
herein before defined. In preferred conpounds of group C, R and R2 are as
defi ned above, except that R2 is preferably not H or n-butyl when Rl is
-CH2 CH=CH (CH2)3 COOH. 10 R can include 4, 5, 6, 7, 8, 9, 10, 11, 12, 13,
14, or 15 carbon atons. However, Rl preferably includes seven carbon
atons. X iS preferably a nethyl or terg-butyl group and R a G3 - d,,

and, nore preferably, a C4 - C8 saturgted al kyl group. R2 can include 3,

4, 5, 6, 7, 8, 9 or 10 carbon atons, B\ J% nost preferably a C41 C6 or C
al kyl group. Thus, in preferred enbo
accordance 15 with the invention, R -CH2 CH=CH (CH2)" COOX, R2 is H 4
HO or C HI71 nis O0-11 and X is or &ﬁ - C6 saturated al kyl group. n
is preferably 1, 2, 3, 4, 5, 6, 7,7 8, 9, 10 or 11 and nost preferably 3.
The al kyl chain in R is also preferably quaturated, pr ef erably unbranched
and, 20 when unsaturated, can include a single double bond between the
second and third carbon atons fromthe cyclopgﬂﬁenone ring. When the R

al kyl chain includes such a double bond, it is preferably in the cis- or
(2) form @hibRuRNsialsabaBtedeod dhshfiRatell IEABchedr o dryaidlQraikyl 2haicaemoOun@s i n
group C can exist in the formof a |least two enantjoners and al|l such

enant i onersith afgdQal gifuprandeiaclodes 469 lasarhoscanmses areraittiisssed by the
WO 03/ 0828 r%fggliér @giﬂa(@;s—7é6 alﬁ% group, R?’isHora straight chain C; — C,;saturated

5 alkyl group, and R is as herein before defined.

ts of group C compounds in

In preferred compounds of group C, R' and R? are as defined above, except that R?

. 1s preferably not H or n-butyl when R'is -CH, CH=CH (CH,), COOH.

10 | R! can include 4, 5, 6, 7, 8,9, 10, 11, 12, 13, 14, or 15 carbon atoms. However, R’
preferably includes seven carbon atoms. X is preferably a methyl or tert-butyl group
and R? 2 C, — C,, and, morte preferably, a C, — C, saturated alkyl group. R? can
include 3, 4, 5, 6, 7, 8, 9 or 10 carbon atoms, but is most preferably a C,, C, or C,
alkyl group. Thus, in preferred embodiments of group C compounds in accordance

75 with the invention, R' is -CH, CH=CH (CH,), COOX, R?is H,C,Hyor Cy H,;, n is
0-11 and X is H or a C, — C, saturated alkyl group. n is preferably 1, 2, 3,4, 5,6, 7,
8,9, 10 or 11 and most preferably 3.

The alkyl chain in R' is also preferably unsaturated, preferably unbranched and,

20  when unsaturated, can include a single double bond between the second and third
carbon atoms from the cyclopentenone ring. When the R' alkyl chain includes such
a double bond, it is preferably in the cis- or (Z) form, althougﬁ it can be 1n the

trans- or (E) form.

25  Compounds in group C 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-enantioners of group C conpounds are
useful. They can each be provided in a formsubstantially free of the

ot her enawDioomesife.g. at |east 75% 85% 90% 95% or 99HCIrGEI3(OWI™W) ) .

M xtures of enantionmers (e.g. racemn c4gixtures) nmay however also be used.
5 Many conpounds in group C exist in both cis- and trans- forns, i.e. with
R and R2 being cis- or trans to each other within the cyclopentenone

ring. The present invention enconpasses all_such nd|V|du€ |so 1S and
m xtures tHiesedsinvengget Moth Rujand Sreenpomessof 85up e rempaln uth |n gr oup

C_i ncl ude 4§ LAl 0hDG:ovileiPin RELTRAGA D Hee PRSHE: e;mﬁa}m&q Q. Ve

5~~Y O P-1 7a foregoing formulae, R is as defined above. WO
03/ 082813 APCRsCRYB) 83%3790%, 95% or 99% free (w/w)). Mixtures of enantiomers (e.g.

racemic mixtures) may however also be used.

5
Many compounds in group C exist in both cis- and trans- forms, 1.e. with R' and R?
being cis- or trans to each other within the cyclopentenone ring. The present
invention encompasses all such individual isomers and mixtures thereof, together
with their uses.

10

Preferred compound in group C include the following:-

@)

\\“‘\\:/\/\[( OH

O
RS

CTP-15a

CTP-16a

15

CTP-17a

In the foregoing formulae, R is as defined above.



- 39 Conpounds in group C may be prepared fromtheir cyl copent-2-en-|l -one
anal ogues by a technique of the type described in Exanple 1. The required
cyl copentwp-08/081813 one anal ogues can be prepared by a techmcqueBoaiizhe
nature described by C. B. Chapleo, S._q4_ Roberts and R F. Newton in J.
Chem Soc., Perkin Trans. 1, 1980, 5 2088-2092, or in exanple 2. Preferred
conpounds in accordance with the invention, group D Conpounds of group D
have the structure set out in fornula V[Il1:- 0O Fﬁ RS RRVIII 10 wherein
each of R CaRBOwadsiia grpup k max he prepeess BPTUREHYIRPER-HEanCARY2O8YSai ght
chain al kyl%}r %(e?”gigup%tf@h lg@msgaaetdqg%ﬂ%&)lé mptﬂggecg]%%%l%of}e&@eﬁzl-car bon
an I's :

at ons, s hereinbefore described. Preferably Is a saturated

or unsat urateechabrgane baubopreparai bpht teshaiqueadfkht ngrsegesctibed bglCudi-ng up to
5 6, 7, 8

9, 1Q, r 12 at ons_gn refesapl y. at | t 4
carbon at o%a.pl‘?&%r Mé‘og’féﬁﬁﬁﬁ’ﬁ?'ﬁgo%e‘%m&?gi gﬁet”Pg%%t’l j?l" 4 yr-m'tle”sf;){%gf at ed

al kyl gr oumsgs-1892j 6r HoF@mdpleber abl y unsubstituted and R2 is nore preferably
H In preferred compounds of group D, R is unsaturated, preferably
unbranched, and can include a 20 single double bond between the second and

third car bﬁg:;@{;@ggﬂm&dm %&@M@nﬁ%epw&ﬁmﬁg}owenm al kyl chain

i ncl udes su e bond, 1t is preferably in the cis- or (2Z2) form

al t hough i Comgnuinds ofgrohp I? hans theostrycB)refsot owt iprformmlaeV Pief er r ed

enbodi nents, R includes 5, 7, or 12 carbon atons and R2 is H  Thus, in
preferred enbodi nents, R is -CH2 CH=CH (CH2)" CH3, R2 is Hand n is 25
0-8. nis preferably 1, 2, 3, 4, 5, 6,07, or 8 and nost preferably 1, 3 or
8. WD 03/082813 PCT/ GB03/ 01379 -40 Coftpounds in group D can exist in the
formof a |east two enantioners and a R

RS R?
VII

10 wherein each of R' and R?is H, or a saturated or unsaturated branched or straight
chain alkyl group, both R' and R? together include between 4 and 12 carbon atoms,

and R is as hereinbefore descriBed.

Preferably, R'! is a saturated or unsaturated branched or straight chain alkyl group
715 including up to 5, 6, 7, 8,9, 10, 11 or 12 carbon atoms and, preferably, at least 4

carbon atoms. R? is preferably H or a straight chain C, — C, saturated alkyl group.

R' is more preferably unsubstituted and R? is more preferably H. In preferred

compounds of group D, R' is unsaturated, preferably unbranched, and can include a
20  single double bond between the second and third carbon atoms from the

cyclopentanone ring. When the R' alkyl chain includes such a double bond, it is

preferably in the cis- or (Z) form, although it can be in the trans- or (E) form. In

more preferred embodiments, R' includes 5, 7, or 12 carbon atoms and R*is H.

Thus, in preferred embodiments, R' is -CH, CH=CH (CH,), CH,, R*is H and n is
25 0-8.nis preferably 1,2, 3,4,5,6,7, or 8 and most preferably 1, 3 or 8.



such enantioners, unequal m xtures thereof and racenates are enconpassed by
the present invention. Both R and S-enantioners of group D conpounds are
useful . Wbeg/osmms each be provided in a form substanti al | ycfrra3oi37he
other enantioner (e.g. 5 at least 75%_ ,85% 90% 95%or 99%free (ww)).

M xtures of enantiomers (e.g. racemc mxtures) may however al so be used.
Many conpounds in group D exist in both cis- and trans- forns, i. e. with
R and R2 being cis- or trans to each other within the cycl opeptenone
ring. The Gurepeyrdsio gremeR) ¢aonerdyicbipabaasoht feastr ?mtx?mwﬂfr %'grrers and
m xtures thereof,. .t t her i i R LT sy hedroup D
i ncl ude t B&} 8??%%‘%%?’-%%3%@%%? %rgg%’?dcr?&g%gs a?%e'%m%sgmoysg? O RS
CTC- 84a Wproa/nd&R&h8oRPCHoBBE3/2083F7nantiodiers &f gRBpGTCodf@uhds tteeustbrlegoi ng

formul ae, R is as defined gbove. 5 Conpounds i.n gr.0 may be prepared
from t hei rT}t‘S}’cﬂaBﬁé&i L ?Pé‘?\‘l‘a@‘gﬁ’ea fora BYHE “a§¥/ f’afeg’ééHEPE{LFé e\é?ntf%rgert yife
descried jine£xaoml 85%%, 9T9Re 95esuh 984 feél GORGNIMiAt@Rs df cONRiortat pgges can be
prepared by a technique of the nature described in Exanple 3. Preferred

conpounds faperascortanemnsy howeves alsplehesedn, group E 10. The conpounds in
group E conprise a famly of cycl ohexenone derivatives that have the
structure set out in formula I X O

Many compounds in group D exist in both cis- and trans- forms, i. e. with R' and R?

being cis- or trans to each other within the cyclopentenone ring. The present

70 invention encompasses all such individual isomers and mixtures thereof, together

with their uses.

Preferred compounds in group D include the following:-

O O

CTC-74a
s RS CTC-73a RS

RS

RS CTC-84a



Rl RS 2 wherein RL and R2 are H, or an -OR3 group in which R3is a
substituted or unsubstituted al kyl, al kenyl, alkynyl, aryl, aral kyl

ar al kenylwoas/osasas kynyl group 15 contai ning 4-12 carbon atremsGBo3l0at79
optionally includes at |east one heterggtomin its carbon skeleton, R and
R2 cannot both be H and R is as hereinbefore defined. Preferably, only
one of RL and R2 is an -OR3 group, in which R3 is previously defined, and
the other is H In all group E conpounds of the invention, R3 is 20
preferably antal kyl group that includes a heteroatomin its carbon

skel eton. Thell heteroatomis preferably siljcon and, in preferred

enbodi nent s, i fmaMy a

tert-butyldi yl silyl group. Conpounds in group E can exist in the form
of at |east AWO enantioners and all 25 such enantiomers, unequal m xtures
thereof argks racemat egagf, enconpassed by the WO 03/ 082813 PCT/ GBO3/ 01379
-42 present invention. Both R and S-enantioners of group E conpounds are
useful. They can each be provided in a formsubstantially free of the

ot her enanti r (e.qg. Rst, 7 5% 90% 95% or 99%free (Ww)).
M xt ur es gll“tg'ggﬂfei%&?%rf?“(‘@laﬁ 't &% g’rﬁnf%méftvﬁr es) may however al so be used.
5 Many conpounds in accordance with the invention exist in both cis- and
trans-fornms, i. e. with R and RZ bein CIS- gsﬁ%rans- to each ofher in
the cycl oh@&@ﬁ@ﬁ’édsr’inrﬁjouﬁ%maibrbésPéﬁEafFﬁ T s PTELSEL 1 00° agaogues
i ndi vi duall%y, > PA?EBE%J@%Q tme J}ércﬁ&ﬁmrﬁcﬁxamﬂlggeﬁﬁ@'}eq\&x;e@ éyhﬁip@ntuﬁ-%% 110

0 p

Preferred npoun in gro E include the follow ng: -
one analogues can be prepared by a technique of the nature descnbed in Exarnple 3.

Preferred compounds in accordance with the invention, group E
10, The compounds in group E comprise a family of cyclohexenone detivatives that

have the structure set out in formula IX:-

O

RS R!
R2
I

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

carbon skeleton, R' and R? cannot both be H, and R is as hereinbefore defined.

Preferably, only one of R'and R? is an ~OR? group, in which R’ is previously
defined, and the other is H. In all group E compounds of the invention, R’ is

20  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.

Compounds in group E can exist in the form of at least two enantiomers and all

25 such enantiomers, unequal mixtures thereof and racemates are encompassed by the



M RSAI RSi- t-Bu OS | O i 0-Si--t-Bu M M CTM22a CTM25a 15 In
the foregoing fornulae, Ris as defined as above. Conpounds in group E nmay
be preparwo oBiosgasuz hei r cycl ohex-2-en-1-one anal ogues by a&craswmiotpre of the
type described in Exanple 1 or 6. The rgquired cycl ohex-2-en- 1-one

anal ogues can be prepared by a technique of the nature described in Exanple
20 4. Preferred Cbnpounds in accordance with the invention, group F The

conmpounds in group F rise a. famly of c Io e 2-en- | -one degi vatives,
bt ch et et Tesmeng b 1 sRd S btingtert Bt B RENG CAMBBHASPEA Bl
Preferred msguqma%h iR pQBQMPd b J@@y@n gmtirmawlfaee&f two@%r%zgd&ner (e.g.

PCT/ GB03/ 01379 % X wherein R is hydrogen, a

subst i t ut ed least aﬁ%q,utsé‘t/q, 199%5365%4 w99 %o £kdeeiry/Iw))- AMikywrgs of apgrtiomesp é¢ gy|

ar al kenyl , el ar al k ¥ )ngygfgbwggﬁﬂpgalkﬁ i ncluding at | east one heteroatom

m1 mix
in5its cArgon s reV|oust defined and nis 1-3. In

preferrsed enbodiments R includes at |east one -SR group. In preferred
O oD OO oS oo dincs SprIhYR 5305 00EEY, 12 58l ilghecar bon

i. e. with R' and R? being cis- or frans- to each other in the cyclohexenone ring. The
present invention encompasses all such individual isomers and mixtures thereof,
together with their uses.

170

Preferred compounds in group E include the following:-

O
Me
RS I\I/Ie RS O—%i— t-Bu
O—?i— t-Bu Me
Me
CTM-22a CTIM-25a

75 In the foregoing formulae, R is as defined as above.

Compounds in group E may be prepared from their cyclohex-2-en-1-one analogues
by a technique of the type described in Example 1 or 6. The required cyclohex-2-en-

1-one analogues can be prepared by a technique of the nature described in Example

20 4.

Preferred Compounds in accordance with the invention, group F
The compounds in group F comprise a family of cyclopent-2-en-1-one derivatives,
in which at least one group -SR is bonded to a ring carbon atom.

25

Preferred compounds in group F have the formula X:-



Rl is preferably a group -R2-SR, wherein R and, preferably, the group -SR
are as previously defined and R2 is a branched or straight chain al kyl or
al kenyl gwouwp/s®R23 preferably, includes up to 6, 5, 4, 3PCZ/GEMB/0137@ar bon
atons and is nost preferably saturated43 15 Many conpounds in group F can
exist in the formof at |least 2 enantioners and all such enantioners,
unequal m xtures thereof and racemates are enconpassed by the present
invention. Both R- and S- enantionmers of group F conpounds are useful.
They can each be provided in a formsuljstantially free of the other
enantionmer (e.g. 20 at |east 75%_@85% JB0% 95% or 99%free (Ww)).

M xtures of enantioners (e.g. r } tures) may however al so be used.
Many conpounds in group F exist in bo tgsRy@nd trans- forms, i.e. with a
first group -SR being cis- or trans- To a second group -SR across the
cycl opentenone ring. 25 The present imgvention enconpasses all such

i ndi vidual isonmers and m xtures thereof, together with their uses.
Preferred conpounds in group F include the follow ng: WO 03/082813

PCT/ GBO3/ O%E«ngein Ré"ﬁ_hy%rcl;lgenl,_loya su s%tljitoe oor uonsgbsotituﬁ:a:{lk Q, a%kenoyt aﬂgyn’}ll,oaryl,CTM 50

aralkyl aralkenyl, or aralkynyl group, optionally including at least one heteroatom in
5 its carbon skeleton, R is as previously defined and n is 1-3. In preferred

embodiments R'includes at least one —SR group.

In preferred group F compounds, n is one. An —SR group can be bonded to the

ring carbon atom in the 3 and/or 4 position.

10
R'is preférably a group —R*-SR, wherein R and, preferably, the group —SR atre as
previously defined and R? is a branched or straight chain alkyl or alkenyl group. R?
preferably, includes up to 6, 5, 4, 3, 2, or 1 carbon atoms and is most preferably
saturated.

15

Many compounds in group F can exist in the form of at least 2 enantiomers and all

such enantiomers, unequal mixtures thereof and racemates are encompassed by the

present invention. Both R- and S- enantiomers of group F compounds are useful.

They can each be provided in a form substantially free of the other enantiomer (e.g.
20  at least 75%, 85%, 90%, 95% or 99% free (W/w)) Mixtures of enantiomers.(e.g.

racemic mixtures) may however also be used.

Many compounds in group F exist in both cis- and trans- forms, i.e. with a first
group —SR being cis- or frans- to a second group —SR across the cyclopentenone ring.
25  The present invention encompasses all such individual isomers and mixtures

thereof, together with their uses.

Preferred compounds in group F include the following:-



O/ON O /O OO ONHOCTCG130 Conpound CTC-130 can be prepared from
conpound CTC-35 or CTC-36, which are described in WO 01 /44254, using a
t echni quewofoskmisane general type as that S described i rcEGBwploe372 bel ow.
Conpound CTC-109 can be prepared by thg,method set out in Exanple 5 bel ow
and conmpounds CTM 50 and CTC- 130 can be prepared by anal ogous techni ques.
WO 03/082813 PCT/ GB03/ 01379 -45 Medical uses for conpounds in accordance
with the invention The preferred uses for conpounds in accordance with the
invention include the treatn®nt of disorders which can be treated in a
host by the activation of a h shock transcription factor (e.g. HSF1),
by the induction of heat sh roteins (e.g. 5 hsp70) and/or by the
i nhibition of NF-xB. Certai ¢f erred conpounds in accordance with the
invention can be used in th peutic applications that involve activating
HSF and inhibiting the activity @—NF-KB. Thus, in accordance with the
i nvention, such conpounds can be u 770 (D{%éi di seases or conditions
us

in which such activity is indicated carj/ be of\advantage. They can al so
be used in the manufact ur &w-10ediQament sOf or in such treatments:
Preferred therapeutic and di agnostic agplications for such conpounds are
di scussed below. 15 It should be appreciated that certain conpounds in
accordance with the invention do not exhibit activity in all of the
respects di scussed above. Such compounds, therefore, may only find use in
those of the therapeutic and diagnostic ap ica%;ons

NP
A
N O

CTM-50

CTC-130

Compound CTC-130 can be prepared from compound CTC-35 or CTC-36, which

are described in WO 01/44254, using a technique of the same general type as that
5 described in Example 1 below. Compound CTC-109 can be prepared by the

method set out in Example 5 below and compounds CTM-50 and CTC-130 can be

prepared by analogous techniques.



detail ed bel ow where their properties are indicative of potenti al

useful ness. 20 It should be appreciated that certain disorders, e.qg.
cancers, weaysbsgsnedi ated by viruses and by non-viral factergBoBioiizhe
absence of any indication to the contrasy, treatnment of any given disorder
is covered whether or not the disorder is nediated by viruses. It should
al so be appreciated that there is sone overlap between the various
categories of . treatnent discussed, i.e.. the (:Fa%elgori es are not intended to

be 25 nutM&AIGAI @RET {RY caMPeuUngs I AREGFAABEC WIFLIIGHYICRICR di sorders NF- KB

i's inplicapgd, et lteuRRHPISRESHSdOh £e6ddahfe ¥ithahe idfe@Eibh Gudd thei S known
that heat sh%ck proteins (e.g. HSP70) can offer protection against the
cgcqa'p

pat hogenesirsatwent @0digprders whi dre. treseshsun Hesti by the astvatinreoid heptt he

i nvention e active pn_redugi the,r j cati Vi ~

03/ 082813 et 8% %"f’g%“cfc’zfée'éb%gg%é’syqf’ﬁ?‘g%:dég‘?’ é’%g’é%ms}%‘i?ﬁ‘thi‘g&?‘}fv i on
may be susefispl70) fadfordlyi the iviibalon sfedFaiBed di sorders. These include

di sorders nediated by RNA viruses, as well as disorders nediated by DNA
viruses. 5 Exanples of viral disorders that may be treated using conpounds

i n accor dapgg,in Wl A oldpeRRlL ANad Bedaile WifleiHeaht W di0canbSeRAqs caused by
or associated with nenbers of the Adenoviridae famly, including (but not

limted tobherapieatic Appli@tionnthes sudepedtontiogdbdtamd/indubitisg sk¢ actedywitt h
enteric nQVI ruses er | ower respi rat i ti.0Ns

(1 ncl udi négﬁﬁ'gﬁcgﬁ%ﬁn E61% H%ﬁ)cep\?'\g% rtr}tl)enllng)emé(gr?jsscl‘a]agtc@%ro ngg%ﬁ g{ gg dvxﬁ%t h

respi r a or pesrdBsravdsr drse@mditi@nrip width vedh stivkegiaindidasedor tamlchofra caused by
or associated with_adenoviru infection of the eye; tonsillar or. kidney

i nf ect i ons*&ANEEE BYYoraPAlELRE Bt i iRanyisiars ¢l eedicanentyfatuseds caused

by or assogialed ehfl: PEIBRES tiirafditic An@NANdosdaspplaatibyis fomilcndi ng  (but
not limted to): Lassa fever caused by Lassa fever virus; neningitis caused
by or compounds are discussed below.

15 It should be appreciated that certain compounds in accordance with the invention
do not exhibit activity in all of the respects discussed above. Such compounds,
therefore, may only find use in those of the therapeutic and diagnostic applications

detailed below where their properties are indicative of potential usefulness.

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

25  mutually exclusive.

1. Treatment of viral-mediated disorders

NF-xB is implicated in the pathogenesis of certain viral infections. It is known that

heat shock proteins (e.g. HSP70) can offer protection against the pathogenesis of
30  viral infection. Compounds in accordance with the invention may be active in

reducing the replication of viruses.



associated wth [ ynphocytic chorioneningitis virus; henorrhagic fevers
including (but not limted to) those caused by Machupo virus, Junin virus,
Sabi a vi rwe,03@828@anarito virus or Tacaribe virus. D seas@sST@GRISOMW7BY or
associ ated with nmenbers of the Astrovi.rggdae famly, including (but not
limted to): diarrhea caused by or associated with astroviruses. 25

Di seases caused by or associated with nenbers of the Bunyaviridae famly,
including _(but not limted to): henorrhagic fever w.th renal. syndronmne,
hant avi r usc‘b‘BP?r‘b‘?fgr‘V ac%%ﬁ‘d??frﬁ@‘,thdgc BYheye i“éaé(absee‘éseé‘g‘d%é’ifaﬁg}g B’rtgléssoci ated

Wit h hant g¥idideasiiddiatddimfigsd RittudelorkiéRirhedlade@)byHANNARRKE I SwellPUMRI @
virus, Seoul virus, Dobrava virus, Sin Nonbre virus, bayou virus, Bl ack

Cr eek canadisaddexssmedieted YoyrIRNA virvsgs, Monogahel a 30 virus, Andes virus,
Laguna Negra virus; arbovirus infections including (but not Ilimted to) La
Crosse encephalitis, California encephalitis, or other bunyavirus

i nf ect isonsExdhples VAl irglydif crders, thsamay by tdegtedrysidduddinp&iidsan aetdrdinar bovi r us

i nfections WO 03/082813 PCT/ GB03/ Q1379 -47 associated with phl eboviruses;
Cri mean- Cotiyb theiserhegyinclydade faHowiiger i nfections caused by

Nai rovi ruses. Di seases caused by or associated with nmenbers of the
Caliciviridae famly or related 5 agents, including (but not limted to):
hepatitis Raesed chysedrbyasrsiseoaited waiht irembepracf thie s448napindas fardilya inrdhedingaused

by or assogi at ed,.wi t aljciviruses or smll ra tructured. yvir S.
Di seases ¢ &Zgangyn“Sgt : SEEThSE S P TS D %aucs)%@g Fléé Ssroé:}nag?/ale\r"ft ae e%gcm' ly,
i ncl udiong adeBothudesNOppdriotilowek deopiratbom@ictdnfdatfipas (ihdadingahe kymiiact

i nfections (including the cqnmmon cold) caused hy or assocjated with

cor onavi r usdd o FRErPRALR, Cé‘i‘ngrb(Xc%laisi‘i%a“é Wlé’a?ﬂ?‘é"etﬂfye’f CPEURHIsed by or

associ at ed. Jih Ao O ReMItTHY 8 $raRho@ QWlUSES: 2sPbSSRAGSIHE AUSRAiQY O -
associated wi'th nenbers of the Filoviridae famly, including 15 (but not
limted tonfedtompfrthagie thevBarsordkdaeydinfsctivme caussd bybarnspeciatied wads

Di seases caysed. by or associ ated with nenbers of the Flaviviridae famly,

i ncl uding * nﬁf’mr%ets' limted to): arbovirus infections, fevers or

encephatitides including (but not
Diseases caused by or associated with members of the Arenaviridae family, including
(but not limited to): Lassa fever caused by Lassa fever virus; meningitis caused by or
associated with lymphocytic choriomeningitis virus; hemorrhagic fevers including
(but not limited to) those caused by Machupo virus, Junin virus, Sabia virus,

20  Guanarito virus or Tacaribe virus.

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

(but not limited to): diarrhea caused by or associated with astroviruses.

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

30 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



limted to) yellow fever, Kyansur Forest disease, Orsk henorrhagic fever,
ot her 20 tick-borne encephalitis infections, Rocio, Japanese encephalitis,
St. Loui swoamephal itis, West Nile virus infection, MirrapCyatBmsw1379
encephalitis, Dengue fever, or Dengue jJsenorrhagic fever caused by or
associated wth flaviviruses; hepatitis caused by or associated with
hepatitis C virus. 25 Di seases caused by or associ ated with nenbers of the
Hepadnaviridae famly, including (but not |imted to): hepatitis caused by
or associ asediaed Withepdehavimses; Gritpeas: Cm‘%h@@%"b%%éﬂ’%)‘f’fd’r‘ Hssoci at ed
with nmenbers of t I famly, including 30 (but not limted
to): orol anieshe Sé?aﬁléggg Z\ria:{ Vlquerpes herpetic dermatitis, herpetic
whitlow, zosteriform herpes si npl ex, ocul ar di sease, encephaliti s or

neonat al herpes cau ociated wit Vi ruses types

1 or 2; cHP ’éf@ﬁbﬁ%‘segS’ﬁloﬁdF%’glﬂg‘ié"ﬂ@rmS@%@ gt Eﬁcggmﬁ”d‘%ﬁ]am N re

encephgl i tjognsf ﬁkﬁldm@(b%@tnwnﬁﬁ{edrt%; lmghtlmmécos;saasseefmmaho1379 -48
necr osi s c§use by or” associated with varicell a-zoster virus; transpl ant

rej ect i on,hepetig&nvitus, dianthee chened hyndressocirisd Natomlicvaysssor yetll FYds or

ot her di seases Ofi t he i mmunoconprom sed caused by or associated with
Ic Vll‘ SES

cyt onegal ViFGY ectious nononucl eosis, |ynphomas, carcinomas or ot her
cancers caused by or associated 5 with Epstein-Barr virus; exanthem

subitum roseola infantum pn ni.tis or hepatitis c

associ at edPifEesss ﬁﬁ‘ﬁséa bﬂé?‘p?é%‘?ﬁ”rtgg Sithgmgmbgrs ‘?ép‘gﬁs {97 ”%"'31? Cohr gfdrrrélqyb’rn Chldf’nnegr
neopl agfic BRiCAYSE o &F Q&dpita By Whak hinlfeutRums TRIchRENG tiis 8 (KSV).
10 Di s?ase@q'(t:ggge 1 by o éﬁ assomlgfpgﬁ vmp?{tﬁ marrt?ersn of thg Orthog vi ri dae

fam |y, |¢mhm@mrvg>lct)blapsqqidw 1 gRspeidtedgyith FRHONABRYES; %ﬁ%h%ﬁ?‘éﬁroﬁ‘ﬁﬁgror

respirator nfect..on 0 ol BHH@& Obr RRY¥Eirdssyndrone caused
by or asso%ﬁ artogrdtermfhgﬁsefiwde%z%ggc\}?trggg‘gs A,r ) se. r:L 1sresases caused by

or associated with merrbers of the Papovaviri _dae famly, including (but not
limted top: papiLLOTA o QTSN QTR REORESL A% ¥l A BRI SRS BY

15 (but not limited to): hemorrhagic fevers caused by Ebola or Marburg viruses.

Diseases caused by or associated with members of the Flaviviridae family, including
(but not limited to): arbovirus infections, fevers or encephalitides including (but not
limited to) yellow fever, Kyansur Forest disease, Omsk hemorrhagic fever, other

20 tick-borne encephalitis infections, Rocio, Japanese encephalitis, St. Louis
encephalitis, West Nile virus infection, Murray Valley encephalitis, Dengue fever, or
Dengue hemorrhagic fever caused by or associated with flaviviruses; hepatitis

caused by or associated with hepatitis C virus.

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

virus.

Discases caused by or associated with members of the Hezpesviridae family, including
30  (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 ot 2; chickenpox,

shingles, zoster-associated pain, pneumonia, encephalitis, fetal infection or retinal



or associated with papillomaviruses; diseases caused by BKV or JCV viruses;
progressive multifocal |eukoencephal opathy caused by pol yonavi ruses. 20

D seases wauses2shy or associated with nmenbers of the Parvadrrériamidram |y,
including (but not limted to): anem_ ag fever, fetal infection or
hepatitis caused by or associated with parvorvirus Bl19. Diseases caused by
or associated with menbers of the Paranyxoviridae famly, 25 including (but

not limted to): pneunonia, bronchiolitis, tracheobronchitis or.croup
caused by nSErosisseiaret Ry onptsRCIBERdaV IR VaFella-20R e YHES; BARSRIATE SFIFEHUL o

pneunoni a . caused ; J@éct%n 4&&9851?4 B8 n¥hEHed SS REEREOLY oBVI Qs Ofi th'S;

encephal i t1's? neasles or conplications of nmeasles including (but not
linmted tojxmrmnmtmpranmsredmabs@ldnﬁer asse¢1etredMlﬁgcmanegdephm,|1nfest1Q‘SSPE) _
caused by or associ at Viflth neasl es virus; LUmS or (¢ rrxplslsocgitltlegns of
nmunps mcl’ﬁ‘d‘i‘?@“@%’ﬁ’ts’ St MAS éztfcin(?)maéroér?d??rscaofe Scﬁ%séer eé’tl t9°§°Calsed by or
associ at edyiw @f)s%rrvhh%s examgﬁ/segg\&i3rd§€3—l@@ﬂﬁhﬁﬁ?‘:ﬁ&um&ﬂtl%s eases
caused by or associated with menbers of the Pi cornaV| ridae famly

i ncl udi ng hephtitis nased priaragsacered Fahdirasheraase sy o o 7a§<§8€f‘étsé6qu°c h
hepatitis A MhEUSe, d;f%ﬁ&%rdlseagépauséla Bg)értags%qatémﬁﬁtlfum ﬁerpgévmls rRg the

common col%f) cause assocl at e w th rhinoviruses of other
respirat or@)cornaviruses; polionyelitis caused by 5 polioviruses;

Bor nhol m di sease, encephalitis, neningitis, herpangina, nyocarditis,
neonatal disease, pancreatitis, fever, conjunctivitis, chronic fatigue

syndrofe (MEkaseSlcafi@thy (fro‘{égo@z&@d RAtH ﬁeﬂib‘éﬁ&ﬁ@th@@ﬁ/ﬁﬁb@zrﬁﬁx%@ﬂ@i eviruses
or enteroviruses. Diseases caused by associ ated wth nenbers. of the

Poxvi ri daeinflading (bur pet biewitag 120 1‘(%‘tﬁnzﬁdtneluff’rﬁ“t‘9ed’t]??f)r“%‘ﬁ9éP¥Yp‘6 ¢R8%ed by
smal | pox vi, hbiris \*}H@O&%H& ARy TR FAROXe OloseLVPOX ayéorcﬂﬁed mtﬁ%ﬂ@aﬁza

i nfections nta virus 1'ncluding (but not limted
conpl i cat i anseofA,BaecCnati on; orf or paravaccinia caused by
par apoxviruses; molluscum contagi osum caused by nol | usci poxvi ruses;
infections wth Tanapox virus. 15
15 Diseases caused by or associated with members of the Papovaviridae family, including

(but not limited to): papillomas, comdylomas, neoplasias and carcinomas caused by
~or associated with papillomaviruses; diseases caused by BKV or JCV viruses;

progressive multifocal leukoencephalopathy caused by polyomaviruses.

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

associated with parvorvirus B19.

Diseases caused by or associated with members of the Paramyxoviridae family,

25  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 virus; encephalitis, measles or
complications of measles including (but not limited to) pneumonia or sub-acute
sclerosing panencephalitis (SSPE) caused by or associated with measles virus;

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

pancreatitis caused by or associated with mumps virus.



D seases caused by or associated with nmenbers of the Reoviridae famly,
including (but not limted to): diarrhea caused by or associated with

rot avi r uswe.03Dsmeases caused by or associated with nenber PCafGRUI3M1379
Retroviridae famly, including 20 (butgonot limted to): acquired inmmune
deficiency syndronme and associ ated di sorders caused by or associated with

human i mmunodeficiency virus (H V); | eukaem as, |ynphomas, or nyel opathies
caused by _or associ a% d with HTLV vi ruses. Di sEa?es caugeg b}f or laasoci at ed
wi th menb&tiseases (S BRASA W OFIA ™ hPF Ot ol tha g asmie St M hdPeIPFiRE: ed

to): rabi geuCAUSIBHiEY d)aREERinY ichdked B BielssbiSRa\iifHBefhitit8 S €8ud; Hiphei Ng
(but not l'imted to) those caused by ‘Duvenhage or MkKol a viruses. D seases
caused by respirasscicact éefeglions (rosing the commoToid)i abskekeby antisgciatedc| udi ng

(but not '\MH Eheig %i?%s‘es gyg?ﬁeques riraﬁg r}%ﬁ@(‘)t&)@\'ﬂt&%pe cll%ré)épqg Q%eﬁ%xsed by
rubel | a virus: 30 Tever or en ep alitrs caused y edstern equine

encephal i tpotioviruses; BYarhetealigas< Gucehatine apbaihpitis Shatpanigina wWegdarditigqui ne
encephalitis virys, Everglades virus or Semiki Forest virys, fever, rash,
pol yart hr intePg?taLg’éFﬁFaP*‘d‘F‘%?Pf‘ﬁ’réV@‘i’éoeb’%%“’wl’éf’ﬂ’&f?%g‘%ﬁ Hagromp I8 082813

PCT/ GBO3/ Q1 349d, foorAn Pkl Rtk EiSausEPD$ Bk dekieVirhdds or BREdFBIrkRE €St Vi rus,
Chi kungunya virus, O nyong- nyong virus, Mayaro virus or Igo Ora virus.

D seases caused by or associated with viroid-1ike agents, including (but

not limteqg 5 : titis: [ it Wit h. t a agent
R R s e S A e G R e
limted tqpotndriemitzd ed)dschalkplx diusedbe si@lp)x virewy hwatanaformedd, GSS, and

fatal famlial insomia. 10 Conmpounds.of the present .invention. nay, be
parti cul arP§? Bf’ﬁl‘”iCHWPPééTFF?ng“ng??%ﬂS; HHBCUBERED P SUragHES HPusies Tt

aquati ¢ OrRMNn R x(ogcgmpiil:&ibnsc‘dfw%aﬁ@a&s,,or%;p;fav&&n_a@w@adgrs i ncl ude
di sorders nedi ated by the snout ulcer virus, by the iridovirus, by the

| ynmphocy sthasapfixgirases; gmollyscunp gentag®supngsgesrily melliedpexiamses; wpiertiore

i nvention Wrggyﬂggé&f‘g;lg be used in aquaculture. They may be used in food
for aquatic orgam snms. Such food is within the scope of the present

i nventison. It will generally be sold in sealed containers and | abell ed

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

(but not limited to): diarrhea caused by or associated with rotaviruses.

Diseases caused by or associated with members of the Retroviridae family, including
20  (but not limited to): acquired immune deficiency syndrome and associated disorders
caused by or associated with human immunodeficiency virus (HIV); leukaemias,

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

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

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

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

(but not limited to): rubella or congenital rubella syndrome caused by rubella virus;
30 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,



appropriately (e.g. as fish food, food for crustaceans, food for aquatic
organisns, etc.). Alternatively, conpounds in accordance with the

i nvent i orwoeg/okmsizised for 20 water treatnent or for directrcapmsosoat’oon to
aquatic organi sms. Such conpounds do ngt therefore need to be present in
foodstuffs in order to be useful in aquaculture. 2. Treatnent of

bacterial -nedi ated disorders NF-KB is activated in response to bacteri al
infections. 25 Conmpounds in accordance with the jnvention cangge useful in
treating dPselbrerius.dkessiRiverivirgm Baarah Rewet Vigiss Chikuggupye Y¥eaQ AEPNE- KB
stinulateqw%g k@ggagﬁg o viast, I%gﬁﬂQQAMthis will arise due to infection
with gramnegative’ bacteria. Fotever it may al so arise due to infection

Wi th gram positive bacteria (e.g. S. aureus). 30 3. Treatnent of disorders
medi at ed .radiation NF-KB is actiyat.ed.in response to radiatjpen.(e.qg.

WV-r adi at i ﬁf?seww;]d’éégfés%&?ﬁ%ﬁb%/%}i‘é‘@}élkegﬁe‘%én%Sl&HH%g Py §8E§P§%§ce wi t h
the in%entdogmé@aﬂﬂbeau%ssbrloriaasotcrae@divmgtdkslertdeg@t( vated by radiation.
Such di sorders include cell and tissue trauma, cell and tissue ageing and
cancer (e.g. skin cancer). 5 4. Treatnment of inflanmmation and of disorders
of the i S - LS. Lvat in: t Q.. ik@GHL O Y
cytokinegtHF§a$%§%§¥Fggé§%f% ‘ﬁgghxa%§$?$g#%%%gﬁgﬁﬁgfﬁ¥ﬁgﬁ+nnuné and

i nf | anmat oCxeutslicfrkeb discorpCliDisndw vagoordahceSHianH fafak farmbelmmseomnrean be
useful in treating inmmune 10 disorders (e.g. auto-immne disorders) and in
treating inflammatory disorders. Exanples of specific inflamuatory

di sordgy s @pghpduaas gefte fitschbenveAbAgn pafrictiaay useil hetrbiaat ekl whith such
conmpounds incfude soriasis, rheumatoid arthritis, multiple sclerosis,

adul t resppthat disprefirs pHednennaArRES HEPaLiR fshatiipareaePr hdsPYh vascul ar
i nflammati &@oxgielgsp ingmd@.gil%olf?ﬁ§ n?é‘dy}tgg ) RS EI%Qqulﬁé&miﬁ@,tl(?}) theai?igog‘éus, by

i nfl ammatory disorders o e gastro-intestinal tract (e.g. ulcers).
Pref erred drdpgphocystis disease virus, etc.

15 Compounds in accordance with the invention may therefore be used in aquaculture.
They may be used in food for aquatic organisms. Such food is within the scope of
the present invention. It will generally be sold in sealed containers and labelled
appropriately (e.g. as fish food, food for crustaceans, food for aquatic organisms,
etc.). Alternatively, compounds in accordance with the invention may be used for

20  water treatment or for direct application to aquatic organisms. Such compounds do

not therefore need to be present in foodstuffs in order to be useful in aquaculture.

2. Treatment of bacterial-mediated disorders

NF-xB is activated in response to bacterial infections.

25
Compounds in accordance with the invention can be useful in treating disorders
arising from such infections, e.g. in treating NF-kB 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 bactetia (e.g. S. aurexs).

30

3. Treatment of disorders mediated by radiation

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



these uses is the treatnment of psoriasis, particularly by the topical
application of a conpound in accordance with the invention fornulated in a
sui t abl e wormpmsists on, such as a cream ointnment or the | iPK&/GEIB/0D379
Treatment of Ischemia and Arterioscleragis NF-KB has been inplicated in the
pat hogenesi s of ischenm a and anteriosclerosis. Conpounds in accordance
with the invention are therefore useful in treating such disorders,
i ncl udi ng reperfusion damage (e.g. in the heart or_brai n),an(&l cardi ac
hyper t r opyempoumls irasgesdenee withdhe yyvaaren car BF VoY telratHigofFIEFLt i on
NF-KB 15 Irrqpcligl %atbgr(ia?ﬂ igﬁ_l lSquli faksloigé’tgﬁﬂcqmie_ SATRAUdS. kﬁuﬁﬁ?@é’lﬂﬁi@@ss‘ﬂkt h the
i nvention can tbe se uf as anti-proliferatives. 30 They are therefore
usef ul i n dgemgtdodgannéd @gakioregngrpnul omas, neointinmal proliferation in
arterial and venous restenosis, and cancers (including |ynphomas,
| eukem as, sarcomas, carcinomas and nel anomas). WO 03/082813 PCT/ GB03/ 01379
-52 7. 5Tr eat Menty o Qbueh of RS b AW of UG PR UGS mianOfystiie | | 1 ng of cell's Heat
shock proteins are known to provide a cytoprotective effect. Conpounds in
accor dancéNfixFhistdstivited émresorneare élagsatoly Gytekipesat ity beliewse de bg ang
| nvol ving doimgesl @ O ddl Ldhdifle Oha S8 Smacblp 3&pdhaRr ders i nclude chen cal
toxicity (879 cﬁje {0 i ngestion of toxins, Such as paraquat, or to
overdosi ng with nedi canments, such as paracetanol), oxidative cell danage,
cell and tjissue ageing t{rfgurra, .het%ati tis di ab%t es fand %heigf}‘ectunof bur ns.
10 The i nVeAPPORIECOWFBGREAZICE P the AnvepHof <4l DE SRR FHEE BFP8REs of
agel ng,4J n @soﬂ@f@(@.g@'ﬁu@irﬁﬁﬂhne aﬁdrd&s)ﬂfrﬂmﬁtt&amgﬁlﬂﬂhﬂﬁhhtdlg.diﬁtﬁk&&.
conditions of this general nature, that can be treated using conpounds of
the preseBrampleent sperifis mdlammateny diaprdrss ¥1d diserderyo s ARS V8t seases,
especi al | yth%?mqg%req-réiﬁ&?&%asw%og,b%@ﬁa@acmgq)seﬁasl%@lihemmov@mtﬁnas,@D and
Al zhei ner' s di sease.

multiple sclerosis, adult respiratory distress syndrome, hepatitis and/or cirrhosis,

vascular inflammation (including lupus erythematosis disseminata), and

75 inflammatory disorders of the gastro-intestinal tract (e.g. ulcers). Preferred amongst
these uses is the treatment of psoriasis, partiéularly by the topical application of a
compound in accordance with the invention formulated in a suitable composition,

such as a cream, ointment or the like.

20 5. Treatment of Ischemia and Arteriosclerosis
NF-xB has been implicated in the pathogenesis of ischemia and anteriosclerosis.
Compounds in accordance with the invention are therefore useful in treating such
disotrders, including reperfusion damage (e.g. in the heart or brain) and cardiac
hypertrophy.

25
6. Treatment of disorders involving cell proliferation

NF-xB is implicated in cell proliferation.

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

leukemias, sarcomas, carcinomas and melanomas).



8. O her treatnents Cycl opentenone prostagl andins are of known utility in
stinulating peroxisone proliferator activated receptors (PPARs). Conpounds
i n accor dapaa/osasih t he 20 i nvention, thus, can be useful POTIGERMANI3TY

di abetes (including conplications arisigpg therefrom. Such conpounds can
al so be used in the treatnent of disorders in which calciumloss or
deficiency is inplicated or involved (including bone disorders, skeletal

di sorders, dental disorders, devel opnent al gisor ers, etc.). 25 9.

Tr eat nent &- enpl Tyaimer! 1468 sesér derv g LE/5I0 A0 8 mhelthds i n accor dance with

the presenf.| btei k td Yrdvidin 9fQpRse&ive &PrRBd E, can exhibit a
capacity ?flfattg?{g%ﬁe?%z}eﬁgg? srﬁc(})ugs rérspénse,fagti \e}a':vee HSF, or induce HSP
expression, at a concentration at which they have no significant

inhibitory. effect, on NF-xB activiiy. 30.Iln the Ii . of the reports

di scussed '?fnP?l‘é‘l%p‘Erﬁcﬁ%‘dﬁﬁ?ea‘é’ftéﬁﬁglrgffenflﬂfls?a%%gé’isggl&cé {rganung(éslg%%re £esf er ences
6, 7, 31 quol;g,)g,dasﬁg%gqgtdrn@hhgafcéth)sr,rpounds that include a cycl opentenone
nucl eus and have a capacity to activate HSF will also inhibit the WO

03/ 082813 PCT/ GB03/01379 - 53 activity of NF-KB, the selective action of
conpounds Tlpesg?s%rrga@q&d%{]&&mal%g@ﬁgg% YRt e ton JF Rl kBRI si ng.

Thi s unexpected property, however, these “conpounds uni quel y useful
i n t her apepiriquaappd tocaterdosingrvehenadicahémetsuahen pafagetaned), osietike rdsponse

is desirable, but any interruption of, the. normal NF- pat h 5 woul d be
unnecessar ,m%dééf?‘}r;‘bf‘%SUBPgﬁg%ﬁaBW’ aepat ué’rﬂ{l%?t}st?s cgfr<t %(S)?g%ﬁ},\g?b 6écause t he
NF- xB Rat hygyimRlalSe 86mpoRds, aRb, ¢aal i bstdTtocohlbaell affads biugeisg fresponses,
its interruption could be i Mmunosuppressive and, therefore, unless
required ibumrnier 2pignal and wvrRromasaougd ihspliRgher apeut i ¢ obj ective, in
princi pl e shoul d be avoi ded. Thus, these conpounds can be particularly
useful in the treatnent of viral infections in 10 which the pathol ogy of
the virus Odes cootlitiansaifubisaeném! hammatbatycaodrepoersed using componndpf ¢t

killing of pr%gérltslnwpé/nt}or}l?iryghg Boridative stresiBRd E:‘lggrgnelra 'vtehcﬁseggetsbgslpggiyﬂl§ han is

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

8. Other treatments
Cyclopentenone prostaglandins are of known utility in stimulating peroxisome
proliferator activated receptors (PPARs). Compounds in accordance with the

20 invention, thus, can be useful in treating diabetes (including complications arising
therefrom). Such compounds can also be used in the treatment of disorders in
which calcium loss or deficiency is implicated or involved (including bone disorders,

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

25 9. Treatments employing HSF selective compounds
| Compounds in accordance with the present invention, particularly from groups C,

D and E, can exhibit a capacity to trigger a heat shock response, activate HSF, ot
induce HSP expression, at a concentration at which they have no significant
inhibitory effect on NF-xB activity.

30
In the light of the reports discussed in the opening paragraphs of this specification
(see references 6, 7, 11 and 13), suggesting that compounds that include a

cyclopentenone nucleus and have a capacity to activate HSF will also inhibit the



any inflammtory response. Such viruses include those that do not depend
upon NF-KB for their replication or do not have xB elenents in their
genonmes. woo3asxsiti on to viral infections, HSF sel ective eomurm@s37ean be
used to treat other 15 conditions whichgdo not involve an inflammtory
conponent, and they are particularly useful in cytoprotective
applications. Their selectivity allows HSF sel ective conpound to be used in
situations where it is desirable for an NF-KB nedi ated infl tory i mmune
response taUBEY RANIT4P ndg selespveasuan g r@goqr}ﬁiéyngfgorgglbcgc‘f’léﬁ Bn‘ézé%/rtf in
chronic or;, LRIV 3dH) A PREAPTHE uRs LQBY pt&IetyS HBRERS SRR thble XB
activity and, consequently, of a patleﬁt's Ful.l i nmune response to
i nf ecti on,catgprundadniquelynwahtled thpppeuticdpplicetionstvelere ansffect upen the so known
that | ong term suppression,of -KB activity can use LS. | he
liver. 25 }ﬁ%ﬁél,’o#tfgsﬁ-@fe éseﬂfésértay\feeléblto?‘r%?'olﬁ%ec%‘yﬁUnoa}‘a%g%recflé)ﬁ%gpﬁlfﬁﬁ ﬁ) ﬁg&’a%’
i nvent ison GaRdhRe dhsRdedsity, hAd@isapblétdrpRpiply daétenass. (Hoateximple| Becaasd theat i ng
HSF without significantly inhibiting, the activjty of NF-KB. Therefore, in
accor danceNFixthprtheay plaghen dmpotraseole é‘b%gﬁ’ﬂ%‘ilﬁtﬁﬂ IBEPHESGRBISE D &5t
di seases of (\tg{})%otn'(%%dbgi%@lu%@s WG AR dnd, terk 18 udifdireQliRd @lor@dNtde of
advant age. ey can al so be used in the madufacture of medi canents for use
in such trahisventmsrti0deO82818 oPETEHER08/OM8de shadd Heavoulidckbyy: ot ei ns
are known to provide cytoprot.ecti.ve effect. Thus -1 IV
conpounds ‘&’ﬁ?\gfﬁ%nﬁ%ﬁcﬁl Ca}/’r??c@ﬁréﬁ‘?léﬁl%gfeﬁglemé%ﬁItfeégr??rgros%’éﬁgafg&hnég i ng
(i ncl ugj ngwhithRrRE paHoRgyS)f e SERIbss hoviakvlvegnda Aageddteryaionkiddengrof
cells. 5 These disorders include chemcal toxicity (e.g. due to Lngesti on
of toxi ns,inswbish gae kiflipeaefuclls byrthe Firyy &y BOLT P AFAH 1 %Bﬁtx‘@}ﬂg&t Y¥Lkh as
paracet armir%}r m@éfn%ttb ere&%Ase. Sl Buses Hldudndlotd 854 QoaIR Idfedd )

ia

hepatitis, etes and the effect of burns. These conpounds, also, can be
used to coMbasB féretheirfrepliction gl met haveaPhelpmnantorin their genomemdnt o pronot e
wound heal zllcpcﬂt'ion‘ to viral infections, HSF selective compounds can be used to treat other
15 conditions which do not involve an inflammatory component, and they are

particularly useful in cytoprotective applications.

Their selectivity allows HSF selective compound to be used in situations where it is
desirable for an NF-xB mediated inflammatory immune response to be maintained.

20  For example, they are especially useful in chronic or prophylactic treatments, as
long term suppression of NF-xB activity and, consequently, of a patient’s full
immune response to infection, can lead to unwanted opportunistic infections. It is
also known that long term suppression of NF-xB activity can cause apoptosis in the
liver.

25
Thus, the HSF selective compounds in accordance with the invention can be used in
therapeutic applications that involve activating HSF without significantly inhibiting
the activity of NF-kB. ‘Therefore, in accordance with the invention, these
compounds can be used to treat diseases or conditions in which such activity is

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

medicaments for use in such treatments.



10 O her conditions of this general nature, that can be treated using HSF
sel ective conpounds, include oxidative stress and degenerative di seases,
especi al I'yworewss13 degener ati ve di seases such as BSE, new wamiGBw/oGyD and
Al zhei mer' s di sease. 15 The cytoprotectiye effect of HSF sel ective
conpounds al so renders themuseful in the treatnent of ischem a and the
damage resulting from epi sodes of ischem a and subsequent reperfusion.
They can be enployed to aneliorate the damaging effects of r:lg' tion
and/ or cheftetrbeshprosaimsiasakaeyy o BirVidoe CBOPIASFUE §iesindhus E in the

treatment Of.. i@Q%%&o%EE&é& CQJ‘H&‘{‘QI%_cﬁ?@g@le’%QvP?}?m@oBQaM gotre iRl ai N

types of 20 ulcers I'n the gastroi tinal act. As suggested in a

f or egoi ng Gedudieg by qonploynds) disordecondelnog deandgettheorikiegtof gells. can be used
as anti-viral agents. HSF sel ective conpounds are useful, in general, in
the treatnment of viral infections wherein the pathol ogical effects of the

i nfecting Pheskidistzde@NnbI8ds ENGhBEIGoRICIPI(E LMLt Pigestiditat toxliBEkuchesponse.
In particular, they can be enployed to treat viral infections in which an
i nf | ammat opatageatpenieneverdosieg Witk medicaraentss Spchidy grtasgtamelyoxpaggncell to

the pat hol oy, af cliNnd BE&ELERA, iRy nbRRiyPALBALRANAGhe iiEcidiifndoes nOL
i nvol ve an m%ammtory co ongnt, of the killing of cells by the virus is
nmor e i npor These dongpouady, dlsd, lcamatueed to espbasthe eftecks Sageingusashimart ade

t hose that are, not, dependant u F-KB for their replication, or do not
have KB el &HBRb&nddo; 87“1”“‘938813’82‘?2 npl es incl ude parvovi ruses,

rotavi pgises and those that infect the upper respiratory tract, including
pi cornaviruses, coronaviruses and adenoviruses. WD 03/082813 )
PCT/ GB03/ 093rg candgmnsidphisegeperal patuss ippiuiidLcurrtad ngdizisedeqtyet r eat

| nfection %ﬁlgo&r%st Haldd IR e dRal ad Mol Ne KR A0 LdfekAMPRELQD 11
their pathology, a$ the effects of many < such organisns are reversed or
prevent ed Bygenketiveaisesfrockck es B6Hs sewvdrittieC HD mayl /Hzhemgt’hdisessgasons why
it may not be appropriate to admi nister an agent that disrupts the NF-KB
pathway to a particular patient.

15 The cytoprotective effect of HSF selective compounds also renders them useful in
the treatment of ischemia and the damage resulting from episodes of ischemia and
subsequent reperfusion. They can be employed to ameliorate the damaging effects
of radiation and/or chemotherapy particularly, but not exclusively, when used in the
treatment of cancer. These compounds can also be used to treat certain types of

20 ulcers within the gastrointestinal tract.

As suggested in a foregoing section, compounds in accordance with the invention
can be used as anti-viral agents. HSF selective compounds are useful, in general, in
the treatment of viral infections wherein the pathological effects of the infecting

25  virus can be reversed or prevented by a heat shock response. In particular, they can

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

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

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

coronaviruses and adenoviruses.



Exanpl es of viral infections that can be treated with HSF sel ective
conpounds include infections with Picornaviruses (including Rhinoviruses
and HepatwbDios/08281® virus), Reoviruses (including Rotaviru®Cr/Gswmdr uses,
Par amyxovi ruses (including Sendai virus), Rhabdoviruses (e.g. vesicular
stomatitis virus and rabies viruses), Filoviruses (e.g. Ebola virus),
Adenovirus and Coronavirus. Viral infections with pathol ogies that involve
i nfl ammati on and the NF-KB pat hway, but which can be responsive to
treatment with conpounds in accordance with the invention, .include 15

I nfluenza pi Lo & db Rt [Abdh Hith CAAROHAREs | N
accordanceﬁ\%mﬁggle%ﬁ‘tee I nvgﬂﬁdggng%%e%%ggnent w | | utsual |y be suppli Sed as

part of a thhamvebeUVFod arcbmblesinidtom, in their pathohogyays ihecéfferss gf many
pharmaceutically acceptable carrier. Thi,s pharmageutical co i i Wil |
general |y ‘%‘ég&’émlﬂﬁﬁg’ierfeﬁerﬁ Pf Péev’reg?eﬁ]byl ttR e?r’ﬁ§/t Slq)‘é) C%FSW éﬁgg‘gﬁt’ﬁ% ?,D Ydosage
form Ig whd behaeneisahd ¥hpe BEPHLEBE approprisrabedniiniiteaimelgenandt dapuie
provided as part of a kit. Such a kit is within the scope of the present

i nvent i on. thetNFudupathyiay rap Pgriyalarpatight not necessarily) incl ude
instructions for use. Aplurality 25 of unit dosage forns may be provided.
Phar maceutical conpositions within the scope of the present invention my

i ncl ude OReamplesof eiralf infdreiohohawande tpresewih AP gdeattye compawods si ng

agents, stabjlisi . agents,, wett.in nt,s nul sifiers weet.eners,

col our ant s{nclﬁ‘(‘]‘(ﬁd?%ﬁ?%?s %’5?‘?@“5‘6%’86%52‘8%83“&}a?lﬁgwf)‘r]sees?eaﬁlp }??R?gltrt\l? ir}\on may

t hemselyesyibgs) PRawHARE {ificlhBigglRstavieds) aParpbéiuras Qirh Bk byinaec @ptlabing sal t -
as explained in greater detail below), buffers, coating agents o)r

ant i oxi dan$endaTriays)nBhabdovervsesnies FeotHeT StPMaREREHYS aaf FIPISTTHIYES) agent s i n

addi tion tp,a . pr irds MRINE b RAaviVE . OBLA8RR LS ith
PCT/ GB03/ 0?%%8%@229 'dﬁn%(gﬁkggs)éft\ %t% ﬁg‘;lﬁ%\s{?ent invent i on may th(()anrfsszlltves be

provi ded i pathnipgssithabineolvk anflammiatien anéelye Mayxheathyeay, hut which @n heay be
used in the formof a pharmaceutically.effective deriyvative.. npl e
they my. bESBEEHVS fP BRRPRRT Mo R R acaue i Vb stk Raed ShaRECT
hydrat g; Phausaeguirbealfbstiascept abl e salts o

Routes of Administration for compounds in accordance with the invention
A medicament will usually be supplied as part of a pharmaceutical composition,

20  which may include a pharmaceutically acceptable carrier. This pharmaceutical
composition will generally be provided in a sterile form. It may be provided in unit
dosage form. It will generally be provided in a sealed container, and can be
provided as part of a kit. Such a kit is within the scope of the present invention. It
would normally (although not necessarily) include instructions for use. A plurality

25  of unit dosage forms may be provided.

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

30 (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 or antioxidants. They may also contain other therapeutically active

agents in addition to a compound of the present invention.



include alkali nmetal salts (e.g. sodiumor potassiumsalts), alkaline earth
netal salts (e.g. calciumor nmagnesiumsalts) alumniumsalts, zinc salts,
anmoni umwelw®sses g. tetra-al kyl ammoniumsalts), etc. | morgaBwo1zei d
addition salts (e.g. hydrochlorides, _sylphates, or phosphates) or organic
acid addition salts (e.g. citrates, maleates, 10 fumarates, succi nates,

| act ates, propionates or tartrates) may be used. Pharnaceuti cal
conpositions of the present invention nay be provided in controlled

rel ease form This can be achieved by providing a pharmaceutically active

agent in sociatjo Lth a sub r: e ical 15
condi ti ong‘s‘?%p%unpdrseogetp%lp i Sﬁggmﬁg{l\%%?g’agg%%%at |Sg%eﬁnt1§)§ glgﬁ%%ﬂbggor may
be pH=depgendenie. tRhamapbdeusédal swhmposit bonsdmyhbéodesifgned to pass
across the blood brain barrier . (BBB). For exa | e, g}carri.erhsgch ag a
fatty aci ®harmesticrlios eqtie Setiy v ehPrde P8 SHCE QP higt! P SLAfE P
penetrate ats%grl%@&uuﬂélaﬁy G LBe SRS RarsUPshaRsQutibAly 2RBp@bR safte brain

t hrough a specific transport systemin brain endothelial cells, such as

i nsul i n- | iikelude alkah nfictelt saits (e.prsodium Phpoteagpinmesaltvhplisdine sagsh spttlsatine

active agent r. may_ contain/ be. in,adn t tF e [ :

Li posones (E'énc‘gémﬁnséﬁmtagnesé‘f%ssg t?ﬁé“%%&l%ﬁ%ﬁfp éggl%bﬁl&gagg%ﬁbsone
del i very syghelRyl Bmabmiimanlb eactlinseaagenid edditive selne Gps tydtadloratsedded
and in which nolecules that are nor ma#l% Lr anslpoited. across .the BBB (e.qg.

i nsul i n orsulpheases, AT PPRIPAGEGNCR OFaaciwRcid adgitiop selts,fe8. Sitkales, ™A Fhe | i posone

outer surface. di RASANBdabiNRE YpropIaiB Altfridi&) mAilsCueded in US Pat ent
No. 4, 704,355. 30 A pharnaceutical conposition within the scope of the

present invention nay be adapted for admi nistration by any appropriate
route, for,exanple.by the or i I .cal I ), rectal,
nasal , top]i)%azifna fuﬁt%: aﬁ&?“ﬁBO%ﬁg‘lésa?ﬂhgﬁL‘F%ﬁgg“ﬁ Hgl?)ﬁ ?%%iggrv]l ncgafa )LK:’I vagi nal or
par ent er al cdritrslled dielrgsesivhaut Biie oars be chieanilisc ptanding\@ {3/ H 8@ tigally

PCT/ GB03/ 01379 - 57 intravenous or i nt r%der rrala rouc%es Sulch. a

Conposi t i GHFUFAYEHR 1BASIRAHIPIOYIA A uPHaRF Rk ASRIAIS S HI5E PRYFO B Bhar nacy,
for examl & RS Xd HiGdOREmMHed M dheRCDegadation may be enzymatic or may be

pH‘-dependent.

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

20 selected that is able to penetrate the BBB. The carrier may be a substance that
enters the brain through a specific transport system in brain endothelial cells, such
as insulin-like growth factor I or II. The carrier may be coupled to the active agent
or may contain/be in admixture with the active agent. Liposomes can be used to
cross the BBB. W0O91/04014 describes 2 liposome delivery system in which an

25  active agent can be encapsulated/embedded and in which molecules that are
normally transported across the BBB (e.g. insulin or insulin-like growth factor I or
II) are present on the liposome outer surface. Liposome delivery systems are also

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

30 A pharméceutical composition within the scope of the present invention may be’
adapted for administration by any appropriate route, for example by the oral
(including buccal or sublingual), rectal, nasal, topical (including buccal, sublingual or

transdermal), vaginal or parenteral (including subcutaneous, intramuscular,



ingredients with a suitable carrier. In preferred enbodi nents, conpounds in
accordance with the invention are formulated into oral dosage forns and,

t her ef or ewo3msm1pr ef erably provided in tablet or capsul epPcareBosDi3der ent
drug delivery systems can be used to ady nister pharnaceutical

conpositions of the present invention, depending upon the desired route of
adm nistration. Drug delivery systens are described, for exanple, by Langer
10 (Science 249, 1527 - 1533 (1991) %d I'l'ium and Davis (Current Opinions
in  Bi ot ecRHATBGYS 2mintsadermaBgopteag Pysh 2 spmPOsiRn PHLPe Br TR ASIH A%t rat i on
for drug dehiUsnbwiiih!mbaw &%&%%%Q&_.egxdnqblg LR p bRk or ok £l

Adm ni stration 15 Pharnmaceutical conpositions adapted for oral

adm ni st r ahgediemesywhb apuavblded g e ppdeired embotabngs, ssompoupdantier s or

| es; | ut | | - : S
01 anules: g5, SELIL LO0c SHLURS, Q1 PUSRAIRUING, kD SO B BOORERLT"S

gel atine cappudfebipyrostdddlin%ebleaisi OfRuleMdide starch or derivatives
thereof, stearic acid or salts thereof. Soft gel ati ne capsul es may

conpri se vegetable oils, 20 waxes, fats, sem -solid, or liquid polyols etc.
Sol utions BRg. Sy iR We:g%?a_%%%an%td%éd t&Qh%‘i’}li&e@PH‘aéﬁ%ﬁ&al For the
preparation of suspénsions, "oils (e.g. vegetable olls) my be used to
provi de oi ¢ompesiidrerofghe patsent inveoiibn sdepeedsigorpon tha dgsitdd/uageht i nt ended

for oral adm.nistr.ati may,.be coated w t,h o dm xed 5with a nmateri al
ot el ariindhah: OorRegey SRRERS o Ao Pbe R S fopr bl ki@ e

gast r oyt e@ticaat 249,a627 (1333 @PYOPayd INMAostdasdEs CCrkergl 9p@iofs idi st ear at e
may be used).

) Thus, the sustai ngd rel e_gse of an agtcs ve  agent %By be
achi eved obioteskagiegidm 5And>? (P9 hecDildarept ronies gbrqpimistindiop fo5drpe
pr ot ect ed gglglg}ab‘ghngmglggr@ﬁgqe%tigiggegtgedégl.stomach. Phar maceut i cal
conpositions for oral admnistration nay be fornulated to facilitate

rel ease of an active agent at a particular gastrointestinal |ocation due to
specific pH or gnzy ”;Z.ilgm(;”gjgdi tions. WO 03/082813 PCT/ GB03/01379 -58- (ii)
Tr ansder mal” Adm At St74¢57°6h

75 Pharmaceutical compositions adapted for oral administration may be provided as
capsules or tablets; as powders or granules; as solutions, syrups or suspensions (in
aqueous or non-aqueous liquids); as edible foams or whips; or as emulsions. Tablets
or hard gelatine capsules may comprise lactose, maize starch or derivatives thereof,
stearic acid or salts thereof. Soft gelatine capsules may comprise vegetable oils,

20  waxes, fats, semi-solid, or liquid polyols etc. Solutions and syrups may comprise
watet, polyols and sugars. For the preparation of suspensions, oils (e.g. vegetable

oils) may be used to provide oil-in-water or water-in-oil suspensions.

An active agent intended for oral administration may be coated with or admixed
25  with a material that delays integration and/or absorption of the active agent in the

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

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

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

specific pH or enzymatic conditions.



Phar maceuti cal conpositions adapted for transdermal adm nistration may be
provi ded as discrete patches intended to remain in intimate contact with
the epi dwomBmssi3the recipient for a prol onged period of PCTGB360379
exanpl e, the active 5 ingredient may hegdelivered fromthe patch by

i ont ophoresis. (lontophoresis is described in Pharmaceutical Research,
3(6):318 (1986). (iii) Topical Adm nistration Pharmaceutical conpositions
adapted for topical admnistration may be provided as 10 ointnents,
creans, suBhensl@nsernabcidginésiraieinder s, sol utions, pastes, gels, sprays,

aerosol s qgy Ol |, 8oyl cérgg(i)s?t‘%ns%mdsftog Ao Offer k1 Smﬁirﬁéﬂﬂionrmk‘} Be eye or

ot her externa t1ssues opl ¢ oi ntnent or creamis preferably used.
When for mprat@iddias diseretoipatchenintertided tagtingim innigtiadiermntactywite thepl oyed wit h

either a paraffinic or a water- m scible oin nt base. Alterpatively, the
active i ngiPaYitant © rﬁé’pfed’l’ﬁﬁ’i 4PE °?$1edapef§)dé$€t ewi?’ﬁ eﬁ?\mgll%t ﬁllena-c\\éx‘/g er base
or a Wat erppfd@ink MRS ddtherdBEemu! the hichtiPioatdphonssis. adapiopofeis it opi cal
adm ni stratton to the eye include eye drops. Here the active ingredient
can be di séwtsibet! o Phamsgrerite/dRaanrs, iﬂé)@%(’e"gébrri er, e.g. in an aqueous

sol vent. Pharnmaceutical conpositions adapted for topical admnistration in
the nouth include | ozenges, pastilles and nout hwashes. 20 (iv) Rectal

Admi ni st r agdjon Phemlddeiniieabs conposi tions adapted for rectal

adm ni stration may.b rovi.ded a S ositoriges or enemas., 25 (v) ,Nasal
R SRALR SR RN B R e g Y L e Tt AT AT O e
but al gp agigimksh! @&ehRs sdbfensidi®, RSk, Fovddry, soluttne] pates|, platspedys; €.9. to

t he lungs. Pharnmaceutical conpositions adapted for nasal a mgi stration may
use solid wapsdlepsoilgoFor wpical pdmimisteatiosy f eeabity MpprhngyeLrpihes ternal ze in

[ uhy o s e e T e R a5 f1om
cont ai ner eihtpenyee feive icgredient may e engdeyed @ohpobet ¢ pasfhriopr edvdtor- nasal
adm ni str a;[niis(gl lg%}/ntglleglte QS%F iA/l?elr ativel ,ltﬁggétgvecﬁéfeid?e%% may be formulated in a
75  cream with an oil-in-water base or a watet-in-oil base. Pharmaceutical compositions
adapted for topical administration to the eye include eye drops. Here the active
ingredient can be dissolved or suspended in a suitable carrier, e.g. 1n an aqueous
solvent. Pharmaceutical compositions adapted for topical administration in the
mouth include lozenges, pastilles and mouthwashes.
20
(iv) Rectal Administration

Pharmaceutical compositions adapted for rectal administration may be provided as

suppositories or enemas.

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

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

Pharmaceutical compositions adapted for nasal administration may use solid carriers
30 - e.g. powdets (preferably having a particle size in the range of 20 to 500 microns).

Powders can be administered in the manner in which snuff is taken, i.e. by rapid

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

Compositions adopted for nasal administration may alternatively use liquid carriers



WO 03/ 082813 PCT/ GB03/01379 -59 - e.g. include nasal sprays or nasal

drops. These nmay conprise aqueous or oil solutions of the active

i ngredi erv0 0Go8g803i ti ons for adm nistration by inhal ati onpPeayGEse/os3Tppl i ed
in specially adapted 5 devices - e.g.gpn pressurised aerosols, nebulizers
or insufflators. These devices can be constructed so as to provide
predeter m ned dosages of the active ingredient. (vi) Vaginal Adm nistration
Phar naceuti cal osi tions adapt for glnal adm ni stration y be

provi ded asegfﬂcwgp§éﬂiéE“Wfaﬁﬁﬁﬁg rops Qﬁ? ¢ JEY SOMPUEE @9 TS A or  spray

fornulat|ggﬁnuﬁgkﬂkhpgaegq§%§hl innlstratlon Phar maceuti cal conpositions
adapted for parenteral adm nistration include aqueous and non-aqueous

sterile injectable solutions or suspen5|ons These may contain 15

ant i oxi da acteriost sol ut s t hat n

conposi ti org%mp%ﬂ%?s it aglnfmlsfr%“ mha q“n ThRe FS%%P gng?‘%%lyagjag ted
reci pi gnt .deGldeer nglrﬁi’(@B@s@hﬁsedtJ&&Bsofﬁahe&ﬂlzﬁiesemufﬂht@ﬂdc Mheenpedidsi ans

i ncl ude water, al cohols, polyols cerlne and vegetabl e. oi | f or
exanpl e. Ch?n‘iﬁ?éFfPFGﬁssoa?déBtPea“fiéPf%ﬁ smiihosaggmphheiachrs H‘rgf?fﬁs-}n
presented in unit-dose or nmulti-dose containers, for exanple 20 sealed
anpoul es and vials, and may be stored in a freeze-dried (Iyophilised)
condi ti on (gqui Vigigs/otdmintsinagioaddi tion of a sterile liquid carrier e.Jg.

sterile \ABI;S}HIIWF%%aQ%ng{)é{:Q% m% f%r va ler acpmmtis? d\‘f‘ls er&%eous

i njection ns may prepare rom e powders

granul gs q&thﬁQ|@hﬁxnﬁSQEhﬁaukhgpaﬁﬁueoﬁﬁsefspbydhnhﬁMMbhd be appr eci at ed
that conpositions of the present invention can be fornulated in nany
different way.. Dosages Dosages of a conpound of the present invention can

vary bet ween) vmpl;,e,jt‘;,g))qgmmggag(e,pendl ng upon the nature of the treatnent,
the age and ‘condition of the individual to be treated, etc. and phyS|C|an

wi || ultindtemacdsicsl aemposipproptapteadefod parapdsrat gdrpgustm include aqueous

and non-aqueous sterile injectable solutions or suspensions. These may contain

75  antioxidants, buffers, bacteriostats and solutes that render the compositions
substantially isotonic with the blood of an intended recipient. Other components
that may be present in such compositions include water, alcohols, polyols, glycerine
and vegetable oils, for example. Compositions adapted for parenteral
administration may be presented in unit-dose or multi-dose containers, for example

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

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

25  From the above description it will be appreciated that compositions of the present

invention can be formulated in many different way..

Dosages
Dosages of a compound of the present invention can vary between wide limits,

30 depending upon the nature of the treatment, the age and condition of the individual
to be treated, etc. and physician will ultimately determine appropriate dosages to be

used.



WO 03/082813 PCT/ GB03/01379 -60 However, w thout being bound by any
particul ar dosages, a daily dosage of a conpound of the present invention
of from 1WQ wosBIONY/ kg body wei ght nay be suitable. 5 Mpca/gsoafoes7ably the
dosage is from5 to 50ng/ kg body wei ghtdgay. The dosage nmay be repeated as
often as appropriate. If side effects devel op, the anmount and/or frequency
of the dosage can be reduced, in accordance with good clinical practice.

Resear ch es 10 Conppounds of t present invention are useful .in research.
For exanpl ,waﬁ%'ywd'g‘r%“t é’nﬁg’é’angz’yr‘%éﬁf%ﬁ’iﬂﬁro 51588Fo? f‘&?’eg%%gf%f’s of one or

nore of thehpblebhthe fietent NienkiBn JfRHABlg $HA0EmE PP eight fHlay be
replication, viral-nediated disorders, bacterial- nediated di sorders,

di sorders swdbkted by radiation (e.g. by UV-radiation), inflammtory

di sorders, disorders of the i mune system ischema, arteriosclerosis, 15
di sorders involving cell proliferation (e.g. cancers), disorders involving
damage £ 0, Moo¢ pkdfktablygthefdosedd is f{oan §. to0ingtkig\be dg et digldAdmyg €T he dowdgei abet es.

O her Uses Coppounds of the present .invention_can also be useful i

reati ng. pARBEdFraredE oSy RRoPEr et EHEETERE FAERE: MEHARL ARG of ne
heat ShOCkfrEz@&aQQ?Sﬁ tBE BohgkiceY 86 redc@P@rAtrdaic@withiBdodlclindahpaRits pl ants
and animals and that it is reasonable to expect that direct antiviral

effects will be produced by the conpounds of invention in a simlar

fashi on i”R@L%ﬂEﬁ@&% animal s, the use of conpounds of the present
invention 1n treating viral infections of plants is wthin the scope of the

pr esento 25Conypennidonf thkhgeeertnfentionnse undhlteresdunth.aFer excimple nthepdad o,

infections b ants of i.ni yi ruses, rhabdoviruses | i.movi. Lus

br omovi rusBets B et (IR IO b eyerahebena s Myt atvhs bumgaSHeE s
conpounds QB thienheRt SRRt relJVMRBLVIAN réplicatibtitdlGnddi{ €€ isoRGerDYbattdril-ds
(including, but not limted to, potato spindle tunour _viroid, hop stunt

viroi d, anthedpésshdisordeanirosduamediatedpypadiation (os-Wyt HY rradhigiosbope 30 of
the invent lnqnmmatory disorders, disorders of the immune system, ischemia, arteriosclerosis,

75 disorders involving cell proliferation (e.g. cancets), disorders involving damage to,

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

Other Uses
Compounds of the present invention can also be useful in treatihg plant viral

20  disorders. Given that the basic mechanism of the heat shock response are believed
to operate in a similar fashion in plants and animals and that it is reasonable to
expect that direct antiviral effects will be produced by the compounds of invention
in a similar fashion in plants and animals, the use of compounds of the present
invention in treating viral infections of plants is within the scope of the present

25  invention. These infections include, but are not limited to, infections by plants of
geminiviruses, rhabdoviruses, caulimoviruses, bromoviruses, tobramoviruses,
potyviruses and potexviruses. The use of compounds of the present invention in
treating infections by viroids (including, but not limited to, potato spindle tumour
viroid, hop stunt viroid, and coconut cadang-cadang viroid) is also within the scope

30 of the invention.

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

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



Compounds of the present invention may be particularly useful in treating
viral and other disorders affecting aquatic organisns (e.g. fish,

Crust aceawe,03®8181) . Such WO 03/ 082813 PCT/ GB03/ 01379 - 61 PCaiGBIBMEI7S

i nclude disorders nediated by the snoutg,ul cer virus, iridovirus,

| ynphocystis di sease virus, infectious sal nbn anaem a, nodaviruses etc.
Conmpounds of the present invention may therefore be used in aquacul ture.
They 5 may be used in food for aquatic organisps. Such food is within the
scope of tdeordersdadnde dispednrs mediared by the sponbrieer Yirks WEH S seal ed

contai ner 3 anﬁ%clarggg ldlsggse ARRS gﬂgétﬁ)tuglsmn'(o% zg'{agﬁﬁa,fnio%gvi;@s(ggptct ood for

crust acean$: P or aquati ¢ organisns, .). Alternatively, conpounds
of the present invention nay be used for water treatnment or for direct

application to aquatjic organi snms. .Such ¢ unds do.not 10 therefore need
to be prede?fPPHR So‘_bgo‘g’f‘li’f‘ ¥OF V6P HEP "% tgg‘%g%r&g’ﬁlusfe% I%aﬁ%éﬁft iy gfheyExanpl es
15 Geneyr al p,pf BPALA inOfdofffor SRART dryalilMe S ShADIBJAYS hapen tienaiopeafdhe

cycl ohexenone precursors: Conpounds in accordance with the invention can be
prepar ed fprosant freveagony dr anll gersrellobresald in pealederntanersyaaddpsiieds- en- | - one

derivative usin he fo i ( 20 OO
RSH. - G BEPPe g 5 h B R R EREL B o R (AT i e o
triethyl a#theA(Rbhatively, tomposodusf e poésenhmvesnomensylhe @dE6r whjerand t hi ol
(0.25-0.275 MM in dry chloroform (5 m at room .tenper at urggdandtsti r
the react i BFRTFERE AF EPairech BRPIRHSBIAAPAIS Fe2 s q RVER GRAEPUAT 47 P gen

at MoSPHET e e dd16:eChYeQI B R PReSdH Wh Hod WD 6:AEPUEBe UsKIal invagdaiThasd

Examples

15 General preparation of —SR derivatives from cyclopentenone and
cyclohexenone precursors:
Compounds in accordance with the invention can be prepared from the equivalent
cyclohex-2-en-1-one or cyclopent-2-en-1-one derivative using the following general
method (general method A).

20

R-SH, CH;Cl, Et;N

Y

25

General Procedure: Add a catalytic amount of triethyl amine (20 ul) 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 temperature for 1-3 days under a

nitrogen atmosphere. The chloroform should then be removed under vacuum and



WO 03/ 082813 PCT/ G(B03/ 01379 -62 residue purified by flash col um

chromat ography over silica using ethyl acetate in hexane as eluent to

af ford t hwotwswgmizonpound 2. The enone 1 can be a cycl ope®CT&B08/01379- one
derivative, as illustrated, or a cycl Q?QX_- 2-en-l-one. It can also carry one
or nore substituents that are retained in the final -SR substituted
conpound 2 in 5 accordance with the inventi on Exarrpl e 1 (a) Preparation
of (R-2-tert- Butoxycarbonyl am no-3-[ (1S, 2 &l e[‘q

but yl di metresided parEbRy flash sulsmeydiemamsest |‘?V£ §ilicp PEige SHRY 265 et hyl
10 ester ' Et 1) can®dd Srcldfenng 1 5
HN O 00 %eﬁﬁpeﬁs%d%%r?l\%g? E%tguﬂg%ﬁbg%gﬁon%mléﬁ% Wi (ﬁ%ol) in
anhydr ous eahl-onefderimtiv, esrﬂyusmtsd df5a aﬂﬁédﬁ%%rea-ls@ﬂmtItcmﬂ@fSOB@ef—chi?t@l ne

(0.33 g, 1.41 andacata tr| am n rops) in
anhydr ous rﬁﬂqeoﬁ“ngoﬁ&’r‘?ﬁsgh%ﬁ)e re lgégoﬁgﬁl \(zg/a%ss Slnrl?tg Comﬁggné %ﬁgf or 16
hours unti]..Jddenéhattushe iatihned the di sappearance of the enone. The

sol vent was renoved under reduced pressure giving a pale yellow oil.
Purification by flash columm chromatography [Rf = 0.25 (ethyl

acet at e- pelglrotl1 20 ether; 1. 4)] gave the adduct 2 (0.50 g, 80%yield) as
a col orl ess ol ich solidified on standing at -2 C mp. 52-53 C v,,, ax
(film/cm (a)34Prepddiidon 29ER)-22850 Bup@rarbarylamingB3[(152)9)22(tetn. 4 (¢ =

0. 55" (on Tuiny Rhigt Vs Rie TS s ey clob by utefipropi i kil indny D)

5-CHAHR) , &td6 (1H, dd, j 2.5 and 18.0 Hz, 3-CHAHB), 2.68 (1H, dd, j 5.5
and

.3
234
| -~ ine-OM RO O
—}Si-o o Boc-Cysteine-OMe . ‘Cf
| L/
EtsN (Cat.), CHCl3, 80 %
3 3 HN
1 o= o
‘ oo Y 2
R = SiMe,'Bu >&

A solution of enone 1 (0.30 g, 1.41 mmol) in anhydrous chloroform (5 cm’) was

15 added to a solution of Boc-cysteine (0.33 g, 1.41 mmol) and a catalytic amount of
triethylamine (3 drops) in anhydrous chloroform (5 cm’). The reaction was stirred
under N, for 16 hours until TLC analysis confirmed the disappearance of the enone.
The solvent was removed under reduced pressure giving a pale yellow oil.
Purification by flash column chromatography [R;= 0.25 (ethyl acetate-petroleum

20  ether; 1: 4)] gave the adduct 2 (0.50 g, 80% yield) as a colorless oil which solidified
on standing at -2° C; m.p. 52-53 °C; s, (film)/crn" 3470, 3054, 2955, 2950, 2857,
1747, 1713; [a]p? -40.4 (c = 0.52, MeOH); 8, (400 MHz, CDCl,;) 0.09 (3H, s, CH,),
0.12 (3H, s, CH,), 0.88 (9H, s, CH,), 1.45 (9H, s, CH;), 2.14 (1H, dd, ] 4.5 and 18.5
Hz, 5-CH,Hjy), 2.16 (1H, dd, J 2.5 and 18.0 Hz, 3-CH,Hj), 2.68 (1H, dd, ] 5.5 and

25 18.0 Hz, 3-CH,H,), 2.84 (1H, dd, ] 7.5 and 18.5 Hz, 5-CH,H,), 2.99 (1H, dd, ] 5.5

| and 13.5 Hz, CH,S), 3.13(1H, dd, ] 5.0 and 13.5 Hz, CH,S), 3.30-3.36 (1H, m, 1-

CHS), 3.77 (3H, s, CH};), 4.23-4.27 (1H, m, 2-CHO), 4.56-4.61 (1H, m, CH), 5.34
(1H, d, ] 7.5 Hz, NH); 8. (100 MHz; CDCLy); -4.40, -4.39, 18.0, 26.0, 28.7, 34.5,
43.9, 46.4, 48.9, 53.0, 53.4, 75.1, 80.6, 155.4, 178.4, 214.4; m/z (CI) 465 ([M +



25 18.0 Hz, 3-CHAHB), 2.84 (1H, dd, j 7.5 and 18.5 Hz, 5-CHAHB), 2.99 (1H,
dd, j 5.5 and 13.5 Hz, CH2S), 3.13(1 H, dd, j 5.0 and 13.5 Hz, CH2S),

3. 30- 3. 36WOb3Ms283 1- CHS), 3. 77 (3H s, G). 4.23-4.27 PLHGERNZTO),
4.56-4.61 (1H, m CH), 5.34 (1H d, He | NH) 8c (100 Miz: CDC13):
-4.40, -4.39, 18.0, 26.0, 28.7, 34.5 3 9, 46.4, 48.9, 53.0, 53.4, 75.1,
80.6, 155.4, 178.4, 214.4; mz (C|) 465 ([M + WO 03/ 082813 PCT/ GB03/ 01379
263 NHA] 5 %, 448 gyvu e 590,136 (100), 155 (50), 230 (46), Found:
[M+ H + NH43, V99448 (DD HE 5Con 136 {100 qlhy 64). 204 :Eouﬂ dM 188t Found
C, 53.78; + , N,
5. 139 ' For B TS S o b bk OB Loare, ?mef’ el | a
Cott, L. NonobniC, i, NeysSichein es(5580(iﬁ H,10%8 N,1203%1 7688hd 26892 ( b)

Preparatlon of (R -2-tert-Buto (

but y! di rretrﬂ§/‘1h§fjla§ﬁ9"le8>?§‘3 4V6Rd(’{fy 36‘5 T%ﬂff %‘{‘r]ilg‘ﬂ a%ﬁ"c’t é{:”f 24yl
ester 10 350[R9'98 @20 1‘26@81@6890 Boc- Cystel ne-Ove - 5 Et3N (Cat.), CHC13, 79
%HN O~ O 3 > R = Si Me2t Bu The conpound was prepared using the
general pr ocedure descrl bed previously. Purification by flash colum

chromat ography [Rf 0.2 (ethyl acetate-petroleum 15 ether; 1: 4)] gave 4

as a col Or SS P{%ﬂa&%gor{ ?g'(g ?)- rerd ﬁ%%o)gc'alrﬂat{)qgﬁ;mg’-@ﬁg(lR@ﬁﬁ C[SCl

2856, 1750

(3H s, (weyldla:éxay(sahmybxymagxo eyaape(xe;ﬂsul&nymapp&omg a(cghmqhylcm)
14(1H dd, | 2.5 and

CStCl’
10
3
RO/,,GO

| _ ine-
—}Si—On. 0 Boc-Cysteine-OMe _ g

' G Et;N (Cat.), CHClz, 79 % HN

o= 7O
: X
R = SiMe,'Bu

The compound was prepared using the general procedure described previously.
Purification by flash column chromatography [R;= 0.2 (ethyl acetate-petroleum

15  ether; 1: 4)] gave 4 as a colotless oil (79 % yield); v,,, (film)/cm™ 3367, 2953, 2929,
2856, 1750, 1715; [a],'” +18.5 (¢ = 0.54, MeOH); 8, (400 MHz, CDCl,); 0.08 (3H, s,
CH,), 0.12 (3H, s, CH,), 0.88, (9H, s, CH,) 1.45 (9H, s, CH,), 2.14 (1H, dd, J 2.5 and
18.5 Hz, 5-CH,CHj), 2.16 (1H, dd, J 4.5 and 18.0 Hz, 3-CH,Hy), 2.70 (1H, dd, | 5.5
and 18.5 Hz, 5-CH,H,;), 2.77 (1H dd, J 7.5 and 18.0 Hz, 3-CH,Hp), 3.05 (1H, dd, |

20 5.0 and 13.5 Hz, CH,S), 3.09 (1H, dd, ] 4.75 and 13.5 Hz, CH,S), 3.34-3.39 (1H, m,
1-CHS), 3.78 (3H, s, OCH,), 4.31-4.36 (1H, m, 2-CHO), 4.55-4.63 (1H, m, CH),
5.35 (1H, d, J 7.5 Hz, NH); 8. (100 MHz; CDCl,); -4.81, -4.79, 17.8, 25.6, 28.2, 33.9,
42.8,45.0, 48.7, 52.6, 53.4, 74.6, 80.3, 155.0, 171.1, 214.1; m/z (CI) 465 ([M +
NH,]*, 10 %), 448 ([M + H]", 5 %) 136 (100). 155 (35), 230 (54), Found: [M + HJ",

25 448.21794, C,,H,,SiSON H requires [M + H]", 448.21893.



18.5 Hz, 5-CHACHB), 2.16 (1 H, dd, | 4.5 and 18.0 Hz, 3-CHAHB), 2.70 (1 H,
dd, j 5.5 and 18.5 Hz, 5-CHAHB), 2.77 (1 Hdd, j 7.5 and 18.0 Hz,
3- CHAHB) ,wB.008%813 H, dd, j 20 5.0 and 13.5 Hz, CH2S), 3.0@C{AH3GLE79I4. 75
and 13.5 Hz, CH2S), 3.34-3.39 (1H, in, g4l-CHS), 3.78 (3H, s, QOCH3),
4.31-4.36 (1H, m 2-CHO), 4.55-4.63 (1H m CH), 5.35 (1 H d j 7.5 He,
NH): Sc (100 MHz; CDC13): -4.81, -4.79, 17.8, 25.6, 28.2, 33.9 42.8,
45.0, 48.7, 52.6. 53.4, 7 80.3. 155.0,. 171.1, 214 1: mz (C) 465 ([M +
i(ﬁkz '?é @30 [M +

NH4], 10 %C) 44BfePRRAtoRP ghery BEtRYsayb oy aminy (54), Found:
H +, 25 448 ZléRfhentd Q{iﬂz lghlcrmﬂlnﬁ&ﬁ {8t H +, 448.21893. WO
03/ 082813 PCT/ GB03/ 01379 (c) Prepar atl on of

(R)-2-tert-But oxycarbonyl am no 3-(3- oxocycl opentyl sul fanyl ) propi onic acid
met hyl ester 5 4 3 O Boc-Cysteine-Ove g 1 2 t3N(Cat ), CHCI3, 23 % HN
G~ 0 50 X6 5 The conpound was prepar eé Sigg the general procedure

descri bed preV|oust i on by flash um chr omat ogr aphy (et hyl
acet at e- pe ocgwég fib —g arless waxy solid (23 %
7

yi el d) as xt ur et (Cat. ﬁsHersem%rs 0.16 (ethyl acetate-petrol eum

ether; 1: 2); vmax (film/crri 1 3355029 02940 1745, 10 1713, 1506,

1368, 1161; 58H (400 MHz, CDC13); 1.45 ( ), 1.89-2.00 (1H, m

CH2), 2.14-2.24 (2H, in, CH2), 2.32-2. (2H in, CH), 2.58 (1 H, dd, |

7.5 and_18.5 Hz, CHAHB), 2.93-3.13 (2H, m CH2S), 3.47-3.55 (1H, m 1-CHS),

3.77 (3H, s, OCH3), 4.55 (1H, in, CH, 5.36 (1H, s (br), NH); 8c (100 Mz,

CDC13) 28. Bhe 29m§ouﬁd1dra2@rﬁzaréﬂ3u5ngdtk Gdea] pBecednreldes8ribdd plevanclyls. 6,

>2. 6, 80. 2Pur1?cat10’n by f][asi co% umn chromatography (ethyl acetate-petroleum ether; 1: 2)

gave 6 as a colotless waxy solid (23 % yield) as a mixture of diastereomers. R;=

Vo (film)/cm™ 3355, 2976, 2940, 1745,

70 1713, 1506, 1368, 1161; 8, (400 MHz, CDCL,); 1.45 (9H, s, CH;), 1.89-2.00 (1H, m,
CH,), 2.14-2.24 (2H, m, CH,), 2.32-2.49 (2H, m, CH,), 2.58 (1H, dd, ] 7.5 and 18.5
Hz, CH,Hy), 2.93-3.13 (2H, m CH,S), 3.47-3.55 (1H, m, 1-CHS), 3.77 (3H, s,
OCH3), 4.55 (1H, m, CH), 5.36 (1H, s (br), NH); 8. (100 MHz; CDCl,) 28.3, 29.8
and 29.9, 33.5 and 33.7, 36.9, 40.8, 45.0 and 45.6, 52.6, 80.2, 155.1, 171.3, 214.8;

15 m/z (CI) 335 (M + NH,]", 25 %), 318 ([M + H]", 9 %), 277 (30 %), 218 (70 %);
(Found: [M + H]", 318.13747, C,,H,,NO,S H requires [M + H]", 317.13754; Found

C, 52.39; H, 7.19; N 4.22 %, C,,H,,;NO;,S requires C, 52.96; H, 7.30; N, 4.43 %.

0.16 (ethyl acetate-petroleum ether; 1: 2);

20 Example 2 (a)
(2)-7-(2-Butyl-5-oxo0-cyclopent-3-enyl)-hept-5-enoic acid (12)
(cyclopentenone precursor to CTP-15a)
The acid 12 (see below) was prepared following the procedures outlined by C. B.
Chapleo, S. M. Roberts and R. F. Newton in . Chem. Soc., Perkin Trans. 1, 1980,
25 2088-2092.

Example 2 (b)
(2)-7-(2-Butyl-5-oxo-cyclopent-3-enyl)-hept-5-enoic acid methyl ester 13

(cyclopentenone precursor to CTP-16a)



15 Mz (Cl) 335 ([M+ NH4], 25 %, 318 ([M+ H+, 9 %, 277 (30 %, 218 (70
%; (Found: [M+ H +, 318.13747, Cl4H23NO6S H requires [M+ H] +,

317. 13754wokeusm$13 C, 52.39; H, 7.19; N 4.22 % Cl4H23NC6SPCFHLBIBA$37T,
52.96; H, 7.30; N, 4.43 % 20 Exanple Z(a)

(2)-7-(2-Butyl -5-0x0-cycl opent -3-enyl)-hept-5-enoic acid (12)

(cycl opent enone precursor to CTP-15a) The acid 12 (see bel ow was prepared
followi ng the procedures outlined by C B. Chapleo, S. M Roberts and R

F. Newton i®J. Chem Soc., Perkin Trans. 1, 1980, 25 2088-2092. Exanple 2

(b) (2)-7-(2yBut yl -5-oxo-cycl open -enyl) - hept ;|5-engi c acid nethyl ester
13" (cycl op ‘oﬁe\:p:_e{l}so{\[\ﬁ/ -16a) WO 981 0T$79 - 65
o0 12 13 e nmethyl ester 13llwas prepaned andard esterificaktion

e_-coerrespondPng acid 12. 5 I
Cycl opent - 2-en-T"-one " precursors to conmpounds of group D can be prepared by
the follow ng gengral nmethod: OH Na2CO3 CHO 2M HC1 O GH3COBH 1 OH O
CH3(CH2) r, CH2PPh3Br Dess-Martin NaHVDS peri odi nnane 2, n=1.3, n=1

The methyl ester 13 was prepared by standard esterification conditions from the

corresponding acid 12.
5  Example 3

Cyclopent-2-en-1-one precursots to compounds of group D can be prepared by the

following general method: -

OH
. Na,CO ’ 2M HCl o
Nt o CHO =22= o
CH3;COsH

1

OH . o
CH;(CH3),CH,PPh;Br _ Dess-Martin .
NaHMDS " periodinnane

2,n=1 3,n=1

4, n=3 5,n=3

6,n=5 7, n=5

8, n=8 9,n=8

10, n=10 11, n=10

10
Example 3(a)
Preparation of ((Z2)-5-Pent-2-enyl)-cyclopent-2-enone (3) (precursor to CTC-
73a)



4,n=3 5, n=3 6, n=5 7,n=5 8,n=8 9,n=8 10, n=10 11, n=10 10 Exanple 3(a)
Preparation of ((Z)-5-Pent-2-enyl)-cyclopent-2-enone (3) (precursor to CTC
73a) WO Owb0328833 PCT/ GB03/ 01379 66 OH O OH O 1 2; n=PC3/GBRDIFAI

sol ution of sodiumbis(trinmethylsilyl)agpgde in THE (2.40 nl, 1.0 nol dm'
2.40 mmol) was added dropw se over 10 mnutes to a stirred solution of 5
propyl tri phenyl phosphoni um brom de (1.16 g, 3.01 nmol) in THE (5 m) at
room tenperature, under an atnosphere of nitrogen. The sol ution was
stirred at roonﬁa?enperature for 30 mnutes and a solution.of the
previously descyibed lactol 1 @2 ng, 1.20 mmol) in THE (5 m) was then
added via c over 20 m nutles. The mxture was the red a
t enper at ur 17 +hour*s and u NN -3
added sl o he resulting re was then extracted et hyl acetate
(3 x 20 m) "and the conbi ned extracts were dried over MgSO4 and evapor at ed
in vacuo. Flash chromatography (S102i 30 % di ethyl ether i hexane) gave
the al kene 21 (112 ng, 0.74 nnDI,JE?-WQ as a |light yeIIOM/ogtm' i ch was

i medi ately taken on. 15 Dess-Martin periodinnane (440 ng, 1.04 mml) was
added in one portion to a stirred solution of the allylic alcohol 2 (105
ng, 0.69 nAwlblutian off cidivm bisétriaetbylsiy)amidy imTHF €.4Umdel-0 arolatmpdeter e of

ni trogen. r-gr]neol wég géc?edsérltag){xrles% oa\'rter 90 cx:hifng[esat‘g a stirred solution of

5  propyltriphenylphosphonium bromide (1.16 g, 3.01 mmol) in THF (5 ml) at room
temperature, under an atmosphere of nitrogen. The solution was stirred at room
temi)eratuie for 30 minutes and a solution of the previously described lactol 1 (152
mg, 1.20 mmol) in THF (5 ml) was then added via cannula over 20 minutes. The
Afnixture was then stirred at room temperature for 17 hours and ammonium chloride

10 | (sat’d. aq., 10 ml) was added slowly. The resulting mixture was then extracted with
efhyl acetate (3 x 20 ml) and the combined extracts were dried over MgSO, and
evaporated in vacuo. Flash chromatography (SiO,, 30 % diethyl ether in hexane) gave
the alkene 2 (112 mg, 0.74 mmol, 61 %) as a light yellow oil which was immediately
taken on.

15
Dess-Martin periodinnane (440 mg, 1.04 mmol) was added in one portiontoa
stirred solution of the allylic alcohol 2 (105 mg, 0.69 mmol) in dichloromethane (14
ml) at 0 °C, under an atmosphere of hitrogen. The mixture stirred at 0 °C for an
hout, then evaporated in vacuo. Flash chromatography (S10,, 25 % diethyl ether in -

20 petrol) gave the cyclopentenone 3 (88 mg, 0.59 mmol, 85 %) as a pale yellow oil;

8, (400 MHz, CDCL) 7.68 (1H, dt ] 5.7 & 2.8Hz, CH=CHC=0), 6.19 (1H, dt ] 5.7
& 2.1Hz, CH=CHC=0), 5.51-5.42 (1H, m, CH=CH), 5.30-5.22 (1H, m, CH=CH),
2.82 (1H, ddt ] 19.6, 6.9 & 2.5Hz), 2.56-2.47 (1H, m), 2.42-2.32 (2H, m), 2.24-2.14

25 (1H, m), 2.11-1.94 (2H, m), 0.95 (3H, t ] 7.6Hz, CH,CH,); 8. (100 MHz, CDCl,)
211.9 (s), 163.7 (d), 134.0 (d), 133.9 (d), 125.0 (d), 44.6 (d), 34.9 (¢), 28.4 (1), 20.6 (1),
14.2 (9).



hour, then evaporated in vacuo. Flash chromatography (S 02, 25 % di et hyl
ether in 20 petrol) gave the cycl opentenone 3 (88 ng, 0.59 nol, 85 % as a
pal e yel |wa0ai082813 6H (400 MHz, CDC13) 7.68 (1H, dt J 5.7 &CZ/@#43/01379
CH=CHC=0), 6.19 (1H, dt J 5.7 & 2.1Hz,,;CH=CHC=0), 5.51-5.42 (1H m

CH=CH), 5.30-5.22 (1H, m CH=CH), 2.82 (1 H, ddt j 19.6, 6.9 & 2.5Hz),
2.56-2.47 (1 H m, 2.42-2.32 (2H, m, 2.24-2.14 25 (1H, m, 2.11-1.94 (2H,

m, 0.95 (3H, t j.7.6Hz, CH2CH3); Sc (100 MHz, CDC13) 211.9 (s), 163.7
(d), 134. Exampla3d)o (d), 125.0 (d), 44.6 (d), 34.9 (t), 28.4 (t), 20.6
t), 14. ‘a y 2 FICIE! at |
ot { (2) 5 B O e o L s O O

OHO 5 1%a)yn=3 5, n=3 A solution of sodiumbis(trinmethylsilyl)amde in
THE (2.20 M, 2.0 nol dm 3, 4.40 mmol) was added dropw se over 15 m nutes
to a stirred solution of 10 pentyltri phenyl phosphoni um brom de (2.25 g,
5.44 mol) in TH 10 m) at room tenperature, under an atnosphere of
nitrogen. The sg@l uti on was stir‘ d at room tenperature éor 30 mi nutes and
a sol ution off The previously degcribed lactol 1 (275 ngj 2.18 mml) in THE

(10 M) was ey added yia canptl ameyer 13~Rxinutes. The re_wgskt hen
stirred at tenperature f§ A" hours and amioni UM "d.

aq., 20 m) added sl owy. 2 resulting m xture was en extracted with
ethyl acetate (4 x 20 m) and the conbined extracts were dried over MgSH
and evaporajed in vacuo. Flash ghepmatography (Si Q2i 25 %sg)ue3 hyl ether in
hexane)’ gave the alkene 4 (245 ng, 1.36 nmmol, 62 % as a yellow oil which
was i medi ately taken on. 20

A solution of sodium bis(trimethylsilyl)amide in THF (2.20 ml, 2.0 mol dm™, 4.40
mmol) was added dropwise over 15 minutes to 2 stirred solution of

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

15 (sat'd. aq., 20 ml) was added slowly. The resulting mixture was then extracted with
ethyl acetate (4 x 20 ml) and the combined extracts were dried over MgSO, and
evaporated in vacuo. Flash chromatography (8iO,, 25 % diethyl ether in hexane) gave
the alkene 4 (245 mg, 1.36 mmol, 62 %) as a yellow oil which was immediately taken
on.

20
A solution of Dess-Martin periodinnane in dichloromethane (4.5 ml, 15 %w/v, 1.59
mmol) was added in one portion to a stirred solution of the allylic alcohol 4 (240
mg, 1.33 mmol) in dichloromethane (20 ml) at 0 °C, under an atmosphere of
nitrogen. The mixture stirred at 0 °C for 45 minutes, then evaporated 77 vacuo. Flash

25 chromatography (SiO,, 20 % diethyl ether in petrol) gave the cyclopentenone 5 (164
mg, 0.92 mmol, 69 %) as a pale yellow oil;

§,, (400 MHz, CDCL,) 7.69 (1H, dt J 5.6 & 2.8Hz, CH=CHC=0), 6.20 (1H, dt ] 5.6
& 2.1Hz, CH=CHC=0), 5.51-5.43 (1H, m, CH=CH), 5.34-5.25 (1H, m, CH=CH),



A solution of Dess-Martin periodinnane in dichloronethane (4.5 m, 15 %W v,
1.59 mmol) was added in one portion to a stirred solution of the allylic
al cohol 4w0240s28m3), 1.33 nmol) in dichloromethane (20 nm ) par/a@Boo137ader an
at nosphere of nitrogen. The m xture stggrred at 0 C for 45 mnutes, then
evaporated in vacuo. Flash 25 chromatography (Si 02, 20 %diethyl ether in
petrol) gave the cyclopentenone 5 (164 ng, 0.92 mml, 69 % as a pal e

N |; 81. MHz, CDC13 H d CHe=
%ezoO\(Nlﬂl 282 (11, fgdt]gl% BL& %ﬁﬁ)d-lé:@”‘% t51>=14%4%1?-h’°3 (-?11'§3 gzlké%;t -24¢ 34 5. 25
(1H m ﬁg%q) %soﬁé@gﬁ@#g) RGH. G@@%Aﬁlﬁi%mﬁ@c%{g?o 6@0*&7 @lt n, 19.5, 6.7
& 2.4Hz), 2749 (1 432 Hom,

2.08-2.00 (CH;QHU}),S 1.10’3)&%]:1729:]:6@15 21m,9 Gb-JZl(BBIZUd?»,)]HJi@Ed)O]KZ?4((3)I,—I,12$rﬁ (dGH2CH3) ;
8c (100 MHz g l Q 6 132.4 (d), 125.5 (d),
44.6 (d), 446 gd)(§§9(91388(( )4 8éét)5219)0 %273@)(%5 @.3 (t), 13.9 (q). 5
Exanpl§ 3(c) Preparation of ((Z) -5-Non-2-enyl)-cycl opent-2-enone (7)
(precursor to CTC 83a) OH OOHO 10 1 6, n=5 7, n=5 A solution of sodium
bi s(tri metByamipleB§gni de in THE (1.60 nl, 2.0 nol dn13, 3.20 mml) was

added dro se over stirred sol uti of 15

heptyltri F%%%B%i@uﬂ]ﬁ r%l%'éyel £y pgnt 2 I)(pf‘ﬁcuﬁs—&t '(°8C’rIT‘1C)' at
room tenpgygture, under an atnosphere of nitrogen. The sol ution was
stirred at room tenperature for 45 mnutes and a solution of the
previously described lactol 1 (200 ng, 1.59 mml) in THE (8 m ) was then
added vi a cannul ver 10 mnutes. The mxture was then stirred at room
tenperature for hours and anmoni um chl ori de 20 (sat'd. aq , 15 m) was

added sl ow yQ-TAe resul ting mWextracted %

1 6, n=5 7, n=5

10

A solution of sodium bis(trimethylsilyl)amide in THF (1.60 ml, 2.0 mol dm?, 3.20
mmol) was added dropwise over 12 minutes to a stirred solution of

75 heptyltriphenylphosphonium bromide (1.75 g, 3.96 mmol) in THF (8 ml) at room
temperature, under an atmosphere of nitrogen. The solution was stirred at room
temperature for 45 minutes and a solution of the previously described lactol 1 (200
mg, 1.59 mmol) in THF (8 ml) was then added 74 cannula over 10 minutes. The
mixture was then stirred at room temperature for 64 hours and ammonium chloride

20 (sat’d. aq., 15 ml) was added slowly. The resulting mixture was then extracted with
ethyl acetate (4 x 15 ml) and the combined extracts were dried over MgSO, and
evaporated 77 vacuo. Flash chromatography (Si0,, 20 % diethyl ether in hexane) gave
the alkene 6 (258 mg, 1.24 mmol, 78 %) as a light orange oil which was immediately
taken on.

25
A solution of Dess-Martin periodinnane in dichloromethane (4.2 ml, 15 %w/v, 1.49
mmol) was added in one portion to a stirred solution of the allylic alcohol 6 (255
mg, 1.22 mmol) in dichloromethane (20 ml) at 0 °C, under an atmosphere of

nitrogen. The mixture stirred at 0 °C for 2 hours, then evaporated in vacuo. Flash



ethyl acetate (4 x 15 m) and the conbined extracts were dried over MgSO4
and evaporated in vacuo. Flash chromatography (Si 02, 20 % diethyl ether in
hexane) owoe3/osise3 al kene 6 (258 ng, 1.24 mmol, 78 % as aPCrgirRo3oizEnge oi l
which was i medi ately taken on. 25 A_ggl.ution of Dess-Martin periodi nnane
in dichloronmethane (4.2 m, 15 % v, 1.49 mvol) was added in one portion
to a stirred solution of the allylic alcohol 6 (255 ng, 1.22 mmol) in

di chl or onet hane (20 er. an at nosphere of nltro

mi xture stth?@atoafaﬂﬁlm% 1g°/h6‘tﬁ‘£>’ ef‘h“éd“é\?%ﬁ@ ?%g‘“i ARG IEFas(%?E\O

03/ 082813 P vg{@%&lgg%) asqghém Ny ek aphy (5102, 15 %d| ethyl ether in
petrol) ga t'he cycl opert enone %' (217 ng, 1.05 mmol, 86 %9 as a |ight
yellow oil; SH (400 M4, CDC13) 7.68 (1H, dt j 5.7 & 2. 8Hz, CH=CHC=0O, 6.19

(h in, ‘MM 6B G Prsre 3%%‘%%%%&6&% L3 R 5y
2.42-2. 3c§51 2C34C:20}35 52243'743 ﬁlzi - @M Z:}QOSBZHs 257'X1H1m35i—ﬂ=Q14)(8H m
CH2CH? ST 8 (3 Sc . 8

H, MHz,
(s), 163.%3. 32111H,1c3®]919(ﬁ)6 8 m‘tﬁzaoﬁﬁ 21*25(18 (ra)242§2 3 (24}, m33- Zb‘ %ﬂ} 31 7

t), 29.6 8. 0
(ExZarrpI e 3(é§r} I-r’?)ega(r}aé 53 F’nﬂg m? ]Z§§ % 2%0(8 %lsz cyg oben % Ségone (9ci s)
(precursorg by, @iﬁcc15 CTé)a qmﬂ) 19.32) {ﬁa@gﬂzpr Q(@nydz)s a;doch@:per(a) 23e8qdg (9t rans)

(precursor to 1 8, 00
125.6 (d), 44.7 (d), 350(t) 31. 7 (t) 29.6 (0), 290(t) 28.5 (t) 273(t) 22.6 (1), 14.0

0 (9

Example 3(d)
Preparation of ((Z)-5-Dodec-2-enyl)-cyclopent-2-enone (9cis) (precursor to
CTC-84a) and ((E)-5-Dodec-2-enyl)-cyclopent-2-enone (9trans) (precursor to

15 CTC-85a)
OH

O OH
—_— —_ - 5

1 8, n=8

O O

W M
_— + -
9cis, n=8 9trans, n=8

A solution of sodium bis(trimethylsilyl)amide in THF (1.60 ml, 2.0 mol dm"~, 3.20

20 mmol) was added dropwise over 15 minutes to a stirred solution of



9cis, n=8 9trans, n=8 A solution of sodiumbis(trinethylsilyl)amde in THE
(.60 M, 2.0 nol dm3, 3.20 20 mmol) was added dropw se over 15 m nutes
to a stirweds3ssisuti on of WO 03/082813 PCT/ GB03/01379 - 70 PCT/GB03/01379

decyl tri phenyl phosphoni um brom de (1.92%4, 3.97 mmol) in THE (8 nl) at room
tenperature, under an atnosphere of nitrogen. The solution was stirred at
room tenperature for 45 mnutes and a solution of the previously described
lactol 1 (200 ng, 1.59 mml) in THE (8 m; was then %:g]gej?d ia cannul a over
10 ni nut esdectitriplenyipbosploniam brosrids (1-97 8”31 MBehit APt ® P8P 68 hours

and amnitlélnmpgglt&rei' J8der (% tlm%ts%ﬁ‘&e’of]n%r on. WRS sBRARY wisOMrYed athBofesul ti ng

m xt ure was en ekxtracte ethyl acetate (4 x 15 nml) and the conbine
extracts wemgethtardoo¥smikhS&andrdsolevapof ttequevinusiacgecribriddsdiol 1 (200 '

chr omat ogr aph Si 02i .20 9% dj et hyl ether,.i n hexan ave. the alkene 8 (301
ng, 1.20 rAsl 1?(5&/8‘“@/855595[{? Féqﬂ‘ﬁ) %@ﬁ ﬁ’é’%agflfé]w iC%‘h“‘%ﬁéé’gfrmrea‘.‘% tgﬁ'yﬁlelo t aken
on. A sol ubj@fQfasRBeS siBel a0 rdsthiteglbanane foncslhebisundmhianin{ éhlbride, 15
%v v, 1.45 nmol) was added in one portion to a stirred solution of the

allylic al gofblaqs 16300 waygdded sloviyrolhe fepuldpg RISRGISTR AR e VYR 0 C
under an aétmsaphg'iee(ép)t1&%12%%%%9@69%mﬂ-ﬂ%dr&%ﬁ&%%eﬂ a&g&@v@m@safa% 2 hours,

t hen evapora¥e(§e| n vacuo. chromat ogr aphy (Si 021 15 %di et hyl ether
in petrol)egpyeéhar wajooFla§Eyhrayabgpehy ¢nehe2®Y: dieflly84theg in bexpme e 62

% as a light yello il; 8 40 , 1 7.68 ((1H,. dt J.5.6 . THz,
CheCriczo g e 830Gy 10yl P o5 e ialhedigh of et vl el
CH=CH) ;4 5. 83BePogd (1H, m CH=CH), 20 2.82 (1H, ddt J 19.6, 6.8 & 4.7Hz),

2.57-2.49 (1H n), 2.42-2.33 (2H, n), 2.23-2.14 (1H n), 2.04 (2H app. q
J 6.7Hz), 1.32-1.25 (14H, m CH2CH2CH2CH2CH2CH2CH2CH3), 0.89 (3H, t |

08 S 0 R (Bl 000 0 157
(t), 29.3 fimql) 28s 5dddd)ip & [Borfibh, toaxtiFredisplutioh g¢f thg)allygalcohol 8 (300
mg, 1.20 mmol) in dichloromethane (20 ml) at 0 °C, under an atmosphere of
15 nitrogen. The mixture stitred at 0 °C for 2 hours, then evaporated 7z vacxo. Flash
chromatography (SiO,, 15 % diethyl ether in petrol) gave the major (Z)-
cyclopentenone 9cis (184 mg, 0.74 mmol, 62 %) as a light yellow oil;
8,; (400 MHz, CDCl,) 7.68 (1H, dt ] 5.6 & 2.7Hz, CH=CHC=0), 6.19 (1H, dt ] 5.6
& 2.0Hz, CH=CHC=0), 5.51-5.43 (1H, m, CH=CH), 5.33-5.25 (1H, m, CH=CH),
20 2.82 (1H, ddt J 19.6, 6.8 & 4.7Hz), 2.57-2.49 (1H, m), 2.42-2.33 (2H, m), 2.23-2.14
(1H, m), 2.04 (2H, app. q J 6.7Hz), 1.32-1.25 (14H, m,
CH,CH,CH,CH,CH,CH,CH,CH,), 0.89 (3H, t ] 6.8Hz, CH,CHj); & (100 MHz,
CDCl,) 211.8 (s), 163.5 (d), 133.9 (d), 132.5 (d), 125.6 (d), 44.7 (d), 35.0 (1), 31.9 (1),
29.63 (1), 29.57 (1), 29.53 (1), 29.3 (1), 28.5 (1), 27.3 (1), 22.7 (t), 14.1 (q);
25

and the minor (E)-cyclopentenone 9trans (32 mg, 0.13 mmol, 11 %) as a colourless

oil;

8,, (400 MHz, CDCL,) 7.63 (1H, dd J 5.6 & 2.5Hz, CH=CHC=0), 6.17 (1H, dd ] 5.6
0 & 1.9Hz, CH=CHC=0), 5.56-5.45 (1H, m, CH=CH), 5.39-5.31 (1H, m, CH=CH),
3.04-2.97 (1H, m), 2.52 (1H, dd ] 18.8 & 6.4Hz), 2.35-2.15 (2H, m), 2.07-1.98 (3H,
m), 1.32-1.24 (14H, m, CH,CH,CH,CH,CH,CH,CH,CH,), 0.89 (3H, t ] 6.8Hz,
CH,CH,); 8. (100 MHz, CDCL,) 209.7 (s), 167.9 (d), 134.1 (d), 132.9 (d), 125.4 (d),



and the m nor (E)-cycl opentenone 9trans (32 ng, 0.13 mol, 11 % as a
colourless oil; 8H (400 MHz, CDC13) 7.63 (1H, dd J 5.6 & 2.5Hz, CH=CHC=0,
6.17 (1Hwob3dsB16 30 & 1.9Hz, CH=CHC=0O), 5.56-5.45 (1H, par/cB630H79
5.39-5.31 (1H, in, CH=CH), 3.04-2.97_ (1 H m, 2.52 (1 H ddj 18.8 &
6.4Hz), 2.35-2.15 (2H, m, 2.07-1. 98'( H m, 1.32-1.24 (14H, m
CH2CH2CH2CH2CH2CH2CH2CH3), 0.89 (3H, t j 6.8Hz, CH2CH3); 8c (100 MHz,
CDC13) 209.7 (s), 167.9 (d), 134.1 (d), 132.9 (d), 125.4 (d), WO 03/082813
PCT/ GB034033df 40-5/¢), 32D. @), 60, (t4Q935((t)) 2932.(0, 2.} (H)327.9 (01 33.629, 60 (1),
29.49 (t), 29.3 (t), 27.4 (t), 22.6 (t), 14.0 (9) Exanple 4(a) 5 Synthesis
of 4-ter@buty| di nmet hyl si | yl oxy-cycl ohex-2-en-|-one (precursor to CTM 22a)
The subj ect conmpound was synt hesi sed foll owi ng the procedure described in
,J. Amer. Chem Soc.; (1989); 111; 7; 2599-2604; Danishefsky, Samuel J.;

Si noneauExaBipled(and Tetrahedron Lett.; (1996); 37; 27; 4679-4682; Pour,

M| an; ighi . Ezichi. 10.The reaction ene, used ] ws: Ove W
0 Na’/ ngﬂaﬁsfsq‘% 4'/‘“(‘8&31@2“‘6?%3‘1‘6%';‘.’6?’ cf%%qu %ﬁggﬁl,@%??‘fsc“é?# Qei ¢ Al203
TBSCl, Dd'¥@-2249P Do Tol uene CH2CI 2, rt, 1 h O OH OIBS 15 Exanple 4(b)
Synthesis of the 5-tert-butyldi methyl sjlyl oxx- cycl ohex- 2- eg-(}.— one

(pr ecur sdhe st]emrgg%nd was synthesised following the procedure described in

].Amer.C/Jem.Soc.; (1989); 111; 7; 2599-2604; Danishefsky, Samuel J.; Simoneau,
Bruno and Tetrahedron Lett.; (1996); 37; 27; 4679-4682; Pour, Milan; Negishi, Ei-ichi.

10  The reaction scheme used was as follows:-

OMe OMe 0
Na /NHj giq) (COOH),
> -

o]
mCPBA, 1t, 2 h Basic Al03 TBSCI, DBU
— - —_— e
(o]

Toluene CHyClp, 1t, 1 h

OH | oTBS

15 Example 4(b)
Synthesis of the 5-tert-butyldimethylsilyloxy-cyclohex-2-en-1-one (precursor

to CTM 25a)

Synthetic pathway:

20



Synt hetic pathway: 20 WO 03/082813 PCT/ GB03/01379 -72 OHOH A TBSCl (1.1
eq.), Py, rt, 14 h HOOHHO OIBS OH OH TosC (1.2 eq.), Py (1.5 eq.),
DVAPcat HR®O@IBRSCH2ClI 2, rt, 15 h TosO OIBS OH PCC (1.2 eqPrr/aBod/013vbl ecul ar
sieves 4A,. refluxing DCM 3h Filtratiegp on basic Al 203 TosO OTBS
(TosOOTBS) 60TBS 5 A) Preparation of
cis,cis-1, 3-Di hydroxy-5-tert-butyl di nmethyl silyl oxy-cycl ohexane 2 OH CH
TBSCl (1.1 eq.), g ft, 14h 234 HOAOHHOOIBS 16 2 Conmercially
avai lable cis,cis-1,3,5-trihydroxycycl ohexane di hydroate (AlL.drich : 3.02 10
g, 18.0 nmol) was;dhssol ved™ tH"180 "hi" 'Hf a gi xture anhydrous et hanol and
toluene (1/1). .Ehe gpl ecul es of water initiallypLesgps in the starting
material were renoved through an azeotropi c evaporati on of the solvent on
a rotary evaporator. This operation was repeated a second tinme with 34 niL
of pyridine (freshly distilled and kept over KOH) as a solvent. The
resulting white powder 1 was then dissolved 15 in 45 nL of pyridine and
treated with 15 mowsof pre-activated nol ecul ar sievesndA for 30 mn.

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

'

HO oTBS CHyCly, 1,15 h TosO OTBS

OH PCC (1.2 eq.), 0 o

( j hfglii?rlzr;&esé:/\" i Filtration on basic Al,O4 f
TosO 0TBS TosO oTBS OTBS

5 A) Preparation of cis,cis-1,3-Dihydroxy-5-tert-butyldimethylsilyloxy-cyclohexane 2

OH OH

TBSCi (1.1 eq.), Py, rt, 14 h 2 3 4
> 1
HO OH HO
6

OTBS
1 2

Commercially available cis,cis-1,3,5-trihydroxycyclohexane dihydrate (Aldrich :-3.02
10 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 were

removed through an azeotropic evaporation of the solvent on a rotaty evaporatot.

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
75 in 45 mL of pyridine and treated with 15 mL of pre-activated molecular sieves 4A

for 30 min.



WO 03/082813 PCT/ GB03/01379 -73 The resulting anhydrous sol uti on was then
transferred with a syringe to a reaction flask; the nolecul ar sieves were
washed twwoe3wsism3 a total armount of 30 nL of pyridine, weCTiGrRBS137ONDI ned
with the first 45 nL in the reaction flgask. A solution of

tert-butyl di methyl chorosilane (3.01 g, 19.8 nol, 1.1 eq.) in 10 nL of
anhydrous 5 THE was then added to the flask, and the reacti on m xture was

stirred under roomte erat re for The reaction was then
quenched b¥h “c%?é“g’d’ﬁl"‘tngéiﬂ‘%‘f; Si“t‘gF_ é‘ra“SfF’ffédﬁS}m YPHEERAS ' S$HOVEY on a

rotary evapakahiim Gngblgwsé@es@)ex@%shéchamw%amtde@sm%ﬁﬁ@f\&ednLra)fa m xture
of ethyl acetate and water. clléeous phase was extracted with Et OAc

(3*30 nl), pyaittng, vehiclo mas ne@bmegaw thehfaese 45 welr &n B sgeetiradflagke A s@lesrmur at ed

sol ution of N C The ani Ki. [ﬁg)g
filtered a?1f<j 231331;} lrdé &l ycsﬂorose rée?uqﬁ’nldﬂ?%o} P g I"ggg ngl:“/I%? corrpound
was then puHF wadthey aG@edCB&{erﬂdskeiﬂﬂafhefﬂeic&an ﬁxh&ﬂreﬁvﬁ%medtmuc;eretgbnz 17 g
of the desired product

yield = 49 9% as S
with 1.6 gatdponasegmeﬁtaffe@ré%Jﬁﬁdea%m FENDED a‘?\gr%g* wﬁ?tmﬂs "84 (3

H m CH'C)nL & \Qﬁeé th Mine Wab8erhodari Qx’éarUtargl Mﬁr&%r lblw £5,°C QEHNEZ)
0.08 (6 H s, - EZIJ 13C-NWR (CDC13 6= 67.16, 5); 66. 29,

C(1) +C(3); tb¢2re34ue @(aﬂ)ﬂns@qlsyd in an@rwf e@ybycet8e as@ wagkr. OBF WEPTUSHIRSS -

o sat rorSht T P 2o Bse Mg B0t BohE oIBBRE B PSR T

247. 17387 BisHRdepal atshﬁhlﬂatecﬂ solution of NH,Cl. The organic solution was then dried
cis,cis-1- hydrox% >érgara enesul f nat

butyI di met AYATdYIE gt &Wﬁé“tg W%é?@ﬁl‘?lﬁﬁf}?%ﬂ?ﬁw

compound was then purified by CC (diethyl ether first, then EtOAc), to vield 2.17 g
of the desired product. (8.8 mmol, yield = 49 %) as a white solid, along with 1.6 g of
disilylated compound.

15
'H-NMR (CDCl,, 250 MHz): 8= 3.84 (3 H, m, CH-O); 2.06 (3 H, m); 1.68-1.45 (5
H, m); 0.89 (9 H, s, -OSiMe,'Bu); 0.08 (6 H, s, -OSiMe, Bu).

13C-NMR (CDCIl,, 400 MHz): 8= 67.16, C(5); 66.29, C(1)+C(3); 42.84, C(4)+C(6);
20 42.67, C(2); 31.50, C(-OSiMe,C(CH,),); 25.80, C(-OSiMe,C(CH,),);
-4.79, -OSiMe,'Bu).

HR-MS measured by Chemical Ionisation on [M + H *] : C,,H,,SiO,
Theory : 247.17294
25 Found : 247.17337

B) Preparation of cis,cis-1-hydroxy-3-paratoluenesulfonate-5-tert-
butyldimethylsilyloxy-cyclohexane 3
30



-74 OHOH TosC (1.2 eq.), Py (1.5 eq.), DVAPcat. 2 1 6 4 5 HO OIBS
CH2Cl 2, rt, 15 h TosO3 OIBS 2 3 0.6 nL of dry pyridine (7.5 mol, 1.5
eq.) and WO wpswi3 4- N, N-di net hyl -pyridine 5 (cat.) were acdadsR/0a3730! ution
of cis,cis-1,3-dihydroxy-5-tert-butyl dipethyl silyl oxy- cycl ohexane (Z)
(.23 g, 5.0 mol) in 10 nL of anhydrous CH2C12. Para- Tol uene- sul fonyl
chloride (1.14g, 6.0 mmol, 1.2 eq.) was added and the m xture was all owed
to react at roomtenperature for 15 h under argon. At the end of this
period, TLC analy®is of an extracted aliquot showed no umf)é'act ed starting
material 2 remainkng 10 ( TLC Tos@&(12B0MExER@a] PMARY. The reactd 6n was t hen
quenched by the & ti on of 20—m—of—water;—=andhe aque ghase was
extracted wi t modi bteg her (3 xCBEn.)5h The conbi nedo® nroTgshases were
washed with 30 np of a saturated solution of NHACL, drieddover MySHA1
filtered and evaporated to yield an orange oil. The conpound was then
purified by colum chromatogrphy (Et20/Hexane (1/1): 15 Rf=0.35), to yield
1.32 g of the desired product 3 (3.3 nmml, yield = 66 %9 as a white wax.
"H NMR (CDC13, 250 MHz): 6= 7.79 (2 H, d, J=8.2 Hz, Tos); 7.34 (2 H, d,
3707 o R ¥ PTG g Bl 0 St 68 SRS 5O (LN i Hf Gl CTES)

- OSi M2 Bufat.)overt a&ded ® @iol(uzws qii cx%ms-lésdlib@éms&i)S tei%blw}shmcéj})éilzloxzioo

2] £ Wifbq IS U0 Bhoff Slp ity ISR ITIT

40. 60, 25ullpAyl ci36ri8O(1.Clg, OF ddeR{T( CR3Y 3 )was26d7@ an@theOBVB ROy SHB)BYed 21. 63,
Me,.,Yl; 4.81, -0Si Me2 Bu) cal ionisatio H3) : . :
CLOH33Si SC|reagtfesPy™ tﬂ’@‘fe&”é‘i’&ggfs ﬁé@‘&‘rgeﬁdigf’fs %fgﬁe 80 of MR pirib T

analysis of an extracted aliquot showed no unreacted starting material 2 remaining

10  (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 x 20 mL).
The combined organic phases were washed with 30 mL of a saturated solution of
NH,C], dried over MgSQ,, filtered and evaporated to yield an orange oil. The
compound was then putified by column chromatogrphy (Et,0/Hexane (1/1):

15 R=0.35), to yield 1.32 g of the desired product 3 (3.3 mmol, yield = 66 %) as a

white wax.

'H-NMR (CDCl,, 250 MHz): 8= 7.79 (2 H, d, J=8.2 Hz, Tos); 7.34 (2 H, d, ]=8.2
20 Hz, Tos); 4.43 (1 H, m, CH-OTos); 3.59 (2 H, m, CH-OH + CH-OTBS); 2.44 (3 H,

s, Tos); 2.21-1.93 (3 H, m); 1.58-1.25 (4 H, m); 0.84 (9 H, s, -OSiMe,'Bu); 0.01 & -

0.01 (2*3 H, s, -OSiMe,'Bu).

BC.NMR (CDCl,, 400 MHz): 8= 144.74, -0SO,-C,o\,i; 134.51, C,,,,,-CH; ; 129.86 &

127.71, CH,, ; 75.81, C(3); 65.80, C(1); 65.28, C(5); 43.53, C(6); 40.93, C(2); 40.60,
25 C(4); 30.90, C(-OSiMe,C(CH,),); 25.72, C(-OSiMe,C(CH,),); 21.63, Me,oq5

4.81, -OSiMe, Bu).

HR-MS: Chemical ionisation (NH,); [M+H": C,,H,,SiSO,]: theory: 401.18182
found: 401.18110
30 Microanalysis: theory: C, 56.97; H, 8.05;



30 Mcroanal ysis: theory: C, 56.97; H, 8.05; WO 03/082813 PCT/ GB03/ 01379 -
75 found: C, 56.68; H 8.04. 5 C) Preparation of

S-tert - buwoplodiosmstidhyl si | yl oxy-cycl ohex- 2-en-1-one 4 OH PCCpCI/iGBoog1379 O O
Mol ecul ar sieves 4A, . refluxing DCM 3f Filtration on basic A1203 |op TosO
OTBS TosO OTBS 60TBS 3 4 10 Pyri di ni um chl orochromate PCC (0.79 g, 3.68
nmol, 1.2 eq.) was added to a solution of

ci s, cis-1-hydroxy- 3-par at ol uenesul f onat e-5-tert-butyl di methyl -silyl oxy-
cycl ohexane (3) (1.23foynd3. 67 56%8) 5, 89420 nL of dry CH2CL2 at room
tenperature under argon. The suspension was then heated to reflux for 3 h.
At the end of this 15 period, TLC analysis of an extracted aliquot showed
no unreacted starting material 3 remaining and two new conpounds to have
been fornmed; an oxidation product (Rf 0.1) and the subject conmpound 4
itself (R1 0 33) (TLC: Et 20/ Hexane (1/3)). After the reaction had been
cool ed; dognpt 9, QRN &@zm?@rli%bwi&mettms@wemimxwaén-lfadet@red through a 5cm
hi gh ba5|c a m ni um oxi de pad (col'um), ‘'wi'th diethyl ether 20 as an
eluent. The filtrate, containing conmpound 4, was then evaporated to yield

580 ng of a colourless oil. The conpound was then further purified by
colum chromat ography ( Et 20/ Hexane (1/3): RL 0.33), to yield 556 ng of 4
(2.45 mol yleld—80% as coI urless oi |, \which crystallizes in the
freezer |0Hto a 31(% 0 .925 H NVR (CDC11, 250 |sz)0 S= 6.88
(1 H 2 3) g ST ) ;@am +J(3 4 ) = . GFibdation ¢-bE6EYPs 6. DB (1 H,
dt J(2 0): 4 , 6y =14,
J( 4rgadp= 133(;5 6') J(5 4 ) =5. 5\ k&po .67 & 2.48 (2 H, eroTe®
4

03/ 08281 PCT/ GB03/ 01379

10
Pyridinium chlorochromate PCC (0.79 g, 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 temperature
under argon. The suspension was then heated to reflux for 3 h. At the end of this

15 period, TLC analysis of an extracted aliquot showed no unreacted starting material 3
remaining and two new compounds to have been formed; an oxidation product
(R;=0.1) and the subject compound 4 itself (R=0.33) (TLC: Et,0/Hexane (1/3)).
After the reaction had been cooled down to room temperature, the suspension was
filtered through a 5cm high basic aluminium oxide pad (column), with diethyl ether

20  as an eluent. The filtrate, containing compound 4, was then evaporated to yield 580
mg of a colourless oil. The compound was then further purified by column
chromatography (Et,0/Hexane (1/3): R=0.33), to yield 556 mg of 4 (2.45 mmol,
yield = 80 %) as colourless oil, which crystallizes in the freezer into a white solid
Mp < 0 °C).

25

TH-NMR (CDCl,, 250 MHz): 8= 6.88 (1 H, ddd, J(2,3)=12.7, ] (3,4)+](3,4)=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, ddt,
1(5,6)=11.4, J (4,5)=9.3 & ] (5,6)=](5,4)=5.5 Hz, H-C(5)); 2.67 & 2.48 (2 H, System



-76 ABX, Jgen¥l19.2, H+H -C(6));

0.89 (9 H, - OSi Me2' Bu) ;

VHz) :

S!
6= WOO30R81L( 3) ;

130.

C(4),

Chem cal

26. 07, C(-0Si Me2C(CH3)3); -
ionisation (NH3);

0.07 (6 H,
52, C(2);

[ MiH+: Cl2H2i Si O2] :
227.14672 10 Exanple 5 Preparation of CTC 109

= QAc, 2 G\BX, a3 RN -&(@)

S,

- OSi Mea’” Bu) .
67.99, C(5);
4.38 &

-4.46,

- OSi Me2" Bu) .

HR- MS:

2.60 & 2.38 (2 H, System ABX2Y, H+H -C(4));
13C-NWR (CDC13, 400
48. 44, @C)GB03H1BY. 96,

t heory: 227.14673

f ound:

(SH 0 BocHN CO2Me O O 3

\'Z R BocHN--C AOAC BocHN S ' ~CAc. CO2Me R = \ 4h A . oPYr R
BORESS (2 FoopvemctBre . Batb s SROLY Uy o

of 2 (94
cm were st

i ?83@%%0#73?

H, andsiME RS, my, 0.67 mmol, 1 eq.)

r'odom t enger at ur e.

in

DVBO ( 2

DCM (15 cnB) and H2O (15

cnB) were added and the resultant aqueous |ayer was further extracted with

DCM (3 x 15
Filtration
adduct s

R RIEE o80SR e

35.96, C(4); 26.07, C(-OSiMe,C(CH,),); - 4.38 & -4.46, -OSiMe, Bu). :

[N v S
3&%@&%

HR-MS: Chemical ionisation (NH,); [M+H": C,,H,,S10,}: theory: 227.14673
found: 227.14672

10

Example 5
Preparation of CTC-109

0]

Q

R=0H,1
R=0AC, 2 1

15

BocHN

SH
COzMe

3

R

Ac,0, pyr

ALO,

BocHN

COzMe

Sa

BocHN

CO,Me

4b

BocHN S

COzMe

5b

A mixture of 2 (94 mg, 0.67 mmol, 1 eq.) and 3 (158 mg, 0.67 mmol, 1 eq.) in
DMSO (2 cm) were stirred for 15 h at room temperature. DCM (15 cm’) and H,O

(15 cms) were added and the resultant aqueous layer was further extracted with

DCM (3 x 15 cm®). The combined organic extracts were dried over MgSO,.

20

4a and 4b.

Filtration and solvent removal under reduced pressure gave the conjugate adducts

OAc

. 20
‘at e



4a and 4b. WD 03/082813 PCT/ GB03/01379 -77 The crude adducts 4 (ca. 0.67
nmol ) were dissolved in CDC13 (4 cnB) and treated wth basic A1203 (600
ng) at roomoBesyses ature. Stirring was continued for 2 day®cT/dBeioii7eati on
by flash col um chromat ography (Hex-Et2g;_1:1 -* Hex-Et20; 1:2) gave an
I nsepar abl e m xture of the unassigned di astereoners of CTC- 109 (168 ny, 5
80% , 5a and 5b, in roughly equal anobunts (as judged by 'H NWVR

spect rosco as vi scous cl_ear t 1: 8 400
M?Iz cocmfﬁl) eﬁgf’ws 4(ca. Oéla“)‘m‘g) ‘ge'ng(Eiﬁglve&d“ ‘}JS@ 5"' ) 2’5@{? éHZ(
2. 34# (lH’wﬁiﬁi’bahc%:l% @%O%g)%’rogﬂzt}:mpe&tgé# S(tx:kﬁngdxgvs cbnﬁn@edQ&ZZ&yHZ,
CH2), 2.86* 19.25 Hz, CH2), 2.92- 13*# (2H, m CH2S),

3.79%# (3I—Puxsi(1¢ﬂrt1)m @I—@%sh c@lmnzphzcan#oggﬂﬁhydﬁeaﬂs)o h15?-1zie}7~@t¢p,1b2)(1 H m
. 5.34-5. 40" 5%

7 55 7. 60 B R shon it o bt isSgptaffsb gl oso T on fidhime, , o

D R L W Ll ST TP B D e o et rran S i

* * * + P

5%, 277 (&@Iﬁtyousqu?r(%bo% Ok el Qirle? d%’aé% @%Mbbh&g s(%‘sﬁer

di ast er eongy éﬁ@' 4372 81 Exa ! €H5 Qrﬁﬁa(ﬁﬂt igany efo, 19.25 Hz, CH,),

(R-2-tert-B oxcrbonlamno 3-[(1 ﬁ) 2-(tert-butyl-

di met hyl - 52I8&’F|§/1|H)x@9 ]E&i)Xk?&ﬁyHlZoﬁbI)ZyIZs&ﬂ “f(aHy df, bﬁépﬂ?}ﬁﬁé‘lmﬁ}&)n%%yl ester
E gl\/; Gg_icﬁg.;lgfﬁggﬁl%m,?Igg%.g’g)(gﬁ?s Bn), TP SR Q12 8, cIR) Ak, Bl
10 (1H, m, CH), 5.34-5.40% (1H, m, NH), 6.45"" (1H, d (br), ] 5.5 Hz, CH), 7.55-7.60"
(1H, m, CH); 8. (100 MHz, CDCl,) 28.2%, 32.9%,33.2", 42.6%, 42.7", 43.6, 43.7%,
52.7% 53.2°, 53.4% 80.417% 134.7%,134.8",155.0"%, 162.8", 162.9%, 171.07%, 206.9"%;
m/z (CI) 333 (MNH,", 50%), 316 (MH", 5%), 277 (40%), 216 (100%). "Denotes
one diastereomer, *denotes other diastereomer. Exp. pel/57.
15
Example 6

Preparation of (R)-2-terr-Butoxycarbonylamino-3-[(1S,2S)-2-(terz-butyl-

dimethyl-silanyloxy)-5-oxo-cyclohexylsulfanyl]-propionic acid methyl ester
(CTM-68, an example of CTM 22a)

A solution of Boc-cysteine (60 mg, 0.25 mmol) with a catalytic amount of
triethylamine (3 drops) in anhydrous chloroform (1.4 cm’) was added to a solution
25 of énone 1 (56 mg, 0.25 mmol) in anhydrous chloroform (1 cm®). The reaction was
stitred under Argon for 16 hours. TLC analysis confirmed the disappearance of the

enone. The solvent was removed under reduced pressure giving a colourless oil.



0, 11--WI O \SI 1S O Asolution of Boc-cysteine (60 ng, 0.25 nmol)
with a catalytic anount of triethylamne (3 drops) in anhydrous chl oroform
(1.4 cnmB)waas/osagded to a solution 25 of enone 1 (56 ng, OPEI/GBMI0)37PN
anhydrous chloroform (1 cm . The reactigon was stirred under Argon for 16
hours. TLC anal ysis confirnmed the di sappearance of the enone. The sol vent
was renoved under reduced pressure giving a colourless oil. WD 03/082813

PCT/ GB03/ 01379 -78 Purification by flash colu = 0.30
(di et hyl é’mw@cﬁmhmé’*ashcomn C}g‘mt‘?%ép%}’d%ﬂggo6‘5;‘83&838’68/81970’%‘?Jelld)1)]as a

colourless oil d, AN ol which thRIAYS LRI ne adduct
is then r§crys "%‘qdl‘&g% J? %gl/e?ﬁyq)%?%/hexaﬁe 1‘?L/ 3) ;1 mp. 91-93 C ;

[,X]1)20 +tfdidgCat.tL.tBe c(j}déihB)a;ldﬁdt i§ tiea5@ciystallisebirs) (diedy] eder/IBxpre; s

o[ i) 118 b 0% (i ey B2 4 55 0, B 5160 M GO 0ot

e ’s 1 1@ g > AR LOQ(CR;)2, 6801190
Ne o)) B gESiBCHSy, botion, SRSIMECCHD,), ARIRUEL k, (OLOHIg, BB o

d
Hz, AB-C( 2()91, HBJ‘Q_B? QDM 242- 243@((%1)1) m, @137@(% BHAI%C(é)) é’é%SlHAdfgi 1éa‘£“ %15 °
HO(4)), SOCEAS! 2o £HE i3)oh, 4B é@%%s &:3.00 &10 Bz AB, o)
epar at | pr ecu

Exanple 7 ors’to ¢ ounds of group A in accordance
with the 3.08@aM,d B0 Ehdheﬁz@IHﬁc‘hEﬁZ))@@@lHK@—lPE@B?’)Q 3.K&I(3H, s, -
OCH,), 4.02 (1H, m, H-C(4)), 4.51-4.60 (1H, m, CH(Cys)), 5.36 (1H, d, ] 8.0 Hz,

10 NH).

Example 7
Preparation of precursors to compounds of group A in accordance with the
invention

15

General Scheme:

0 0 0
KOH CuBr,
—_— ., _—
Mel ' g
0 0 0]
1 2 3
8] 0]
NaBH, RX
e ., ——— ‘Y
CeCly*TH,0 ‘r Et;N, DMAP ‘r
OH OR
4 5

20

(a) Preparation of 2,2-dimethylcyclopentane-1,3-dione 2



OO0 23 00 NaBH4 RX CeC13.7H20 Et3N, DVAP OH OR 4 5 20 (a)
Preparation of 2,2-dinethylcycl opentane-1, 3-di one 2 WD 03/082813
PCT/ GB03/WD3308281¥9- O O KOH Mel O O 1 2 A solution of poraamBOn79

hydr oxi de

sol ution of 2-methyl cycl opentane-1,3-dione 1 (25.0 g, 0.22 nmol) in 1,4 5

(15.0 g, 0.27 nol) in water (A0 m) was added to a stirred

di oxane (120 m) at roon1tenperature Met hyl 1odide (100 g, 0.70 nol) was
then added and the resulting solutlon was heated under reflux for 15
hours. The & xture was then coole— to roomtenperature and extracted with

et hyl aceta

MpSH and
ether in he

solid; SH

(b) Prepar

10

15

20

(300 , CDC13) 2.80 (4H,

ation of 2,2-dinethylcyclopent-4-ene-1,3-dione 3 15 OO
1 2

A solution of potassium hydroxide (15.0 g, 0.27 mol) in water (40 ml) was added to
a stirred solution of 2-methylcyclopentane-1,3-dione 1 (25.0 g, 0.22 mol) in 1,4-
dioxane (120 ml) at room temperature. Methyl iodide (100 g, 0.70 mol) was then
added and the resulting solution was heated under reflux for 15 hours. The mixture
was then cooled to room temperature and extracted with ethyl acetate (4 x 160 ml).
The combined extracts were then dried over MgSO, and evaporated i vacuo. Flash
chromatography (Si0,, 60 % diethyl ether in hexane) gave the dione 2 (18.0 g, 0.14
mol, 64 %) as a white solid; 8, (300 MHz, CDCl,) 2.80 (4H, s, CH,CH,), 1.16 (3H,
s, CH,), 1.15 (3H, s, CH,); 8. (75.5 MHz, CDCl,) 216.3 (s), 52.6 (s), 34.5 (1), 20.2

@-
(b) Prepatationb of 2,2-dimethylcyclopent-4-ene-1,3-dione 3

0] O
CuBl'z

Copper (II) bromide (63.4 g, 0.28 mol) was added to a stirred solution of the dione
2(17.9 g, 0.14 mol) in me.thanol (280 ml) at room temperature, under an
atmosphere of nitrogen. The reaction was heated under reflux for 90 minutes and
then cooled to room temperature. The mixture was then filtered through celite,
washing with dichloromethane (3 x 250 ml) and evaporated iz vacuo. Flash

chromatography (SiO,, 50 % diethyl ether in hexane) gave the enedione 3 (11.3 g,
91.0 mmol, 64 %) as a yellow oil; 8,; (300 MHz, CDCl,) 7.22 (2H, s, CH=CH), 1.17

ned extracts were then dried over
'@hronatography (S 2i 60 % di et hyl
0 g, 0.14 10 nol, 64 % as a white
g, CH2CH), 1.16 (3H s, CH3), 1.15
(3H, s, CH3); Sc (75.5 MHz, CDC13) 216.3 (s), 52.6 (s), 34.5 (t), 20.2

(9)



CuBr2 O O2 3 Copper (Il) bromde (63.4 g, 0.28 nol) was added to a
stirred solution of the dione 2 (17.9 g, 0.14 nol) in nethanol (280 m) at
room t enp@pass®i3 under an 20 at nosphere of nitrogen. The PCasGRBOMBVAS

heat ed under reflux for 90 m nutes and. gg hen cooled to roomtenperature.
The m xture was then filtered through celite, washing w th dichloronethane
(3 x 250 m) and evaporated in vacuo. Flash chronat ography (S 02i 50 %

di et hyl et her |n hexane) ave th enedl one 3 0 ol % as
a yel | ow of3H, ssf§ I, ;3)5 @C’@%&S (S),ll“1771 10} ﬁ(Bfé‘§2813
PCT/ GB03/ 0}9"‘,53) 80 (3H, s, CH3), 1. 15 (3H S, SC (75.5 M1z, CDC13)
207.7 (s) el (d) 46.4 (s), 19.5 (q). (c) Preparatlon of

4- hydr oxy- 5, 5-di met hyl cycl opent - 2- enone 4 0 0O NaBH4 CeCl13.7H20O 0 OH 3
4 Cerium (I chlorid a r 6.5 44. 3 mmol ) , was added to a
stirred g‘fLRﬁ)e(Bﬁ‘%ffo‘l ﬂg“gﬁp ?’é%g gd(‘ggéﬁ']ﬁycqﬁb?'g' #BPREi % net hanol (150
m) at poom 10 tenperature, under an atnosphere of nitrogen. The resulting

m xture was then cooled to -78 C and SOdI um borohydride (1.68 g, 44.4
mmol ) was adfed in portions over 30 mirfdtes. The mixture was stirred at

-78 Cfor a her 2 howigy,then at -3 Z for 45 m nutes. Ammoni um
chloride ( ., ag., 1'5-9—n4—%ﬁ—was t hen ded, and the m xture was extracted
wi th ethyl tafe (3 x o7 (3 The co®b ned organic 15 extracts were then
dried over MJSt¥1 and evaporated i n vacuo. dgdg ash

Cerium (III) chloride heptahydrate (16.5 g, 44.3 mmol) was added to a stirred
solution of the enedione 3 (5.00 g, 40.3 mmol) in methanol (150 ml) at room

70 temperature, under an atmosphere of nitrogen. The resulting mixture was then
cooled to -78 °C and sodium borohydride (1.68 g, 44.4 mmol) was added in portions
over 30 minutes. The mixture was stirred at -78 °C for a further 2 hours, then at -30
°C for 45 minutes. Ammonium chloride (sat’d. aq., 150 ml) was then added and the
mixture was extracted with ethyl acetate (3 x 150 ml). The combined organic

15  extracts were then dried over MgSO,, and evaporated in vacuo. Flash
chromatography (SiO,, 80 % diethyl ether in hexane) gave the hydroxy-ketone 4
(3.58 g, 28.4 mmol, 71 %) as a white solid; 6,, (300 MHz, CDCl,) 7.46 (1H, dd ] 5.9
& 2.2Hz, CH=CHC=0), 6.20 (1H, dd ] 5.9 & 1.4Hz, CH=CHC=0), 4.59-4.57 (1H,
m, CHOH), 1.16 (3H, s, CH,), 1.07 (3H, s, CH,); . (75.5 MHz, CDCl,) 211.7 (s),

20 160.6 (d), 132.7 (d), 79.8 (d), 48.2 (s), 22.7 (q), 20.0 (q)-

(d) Preparation of enone 5

(0] O
RX
.y e R .,
‘“ Et;N, DMAP ‘"
OH OR



chromat ography (Si 02, 80 % diethyl ether in hexane) gave the hydroxy-ketone
4 (3.58 g, 28.4 nmol, 71 %9 as a white solid; 5,., (300 MHz, CDCl3) 7.46
(1H, dd jwB.:9/08%1P. 2Hz, CH=CHC=0, 6.20 (1H, dd J 5.9 & 1PC¢HAB®BRCHC=0),
4.59-4.57 (1H, in, CHOH), 1.16 (3H s,81CH3), 1.07 (3H s, CH3); Sc (75.5
MHz, CDC13) 211.7 (s), 20 160.6 (d), 132.7 (d), 79.8 (d), 48.2 (s), 22.7
(q), 20.0 (gq). (d) Preparation of enone 5 0 0 RX Et3N, DVWAP CHOR 4 5
WO 03/082813 PCT/ GB03/01379 - 81 A stock solution of the hydroxy enone 4
(550 ng, 4.4 mmol ) in anhydrous dichloronmethane (33 cnB) was split between
el even reactin Whldoh Of thd lafRly!@bne YBENES, 38 mmle)) RAGIhywedds was added
triethylamne (67 |, 0.48 nnol) "and a catal ytic 5 anpunt

4- di net hy|dichlnopyethdin &% ohl) ovasdpbybetveemplsyepreaatien atelly lofeingelisgent (0. 48
mol ), the reactions wene |gft sSthryin r t I en for
i5h e e aet val ol AL LI HRRL: (47 8 ST BRECT ol s TRLEARE Lo
a phase sppaiRtOdimdhfaminBgidinefallewed by tthe appaphiack alklitinh ageno(@4®t hane
(5 cnmB) and the organic solvent renmoved from each praduct in vq‘gglo. The
products WereD1ehpERrPPRUVERF F1t SUHIROYRART 2B HBRaR RIGF é.’gﬁ;‘f‘?@“éf’)‘ ‘i sol ate
the desir e@/aw}qgl&ﬁpfwas { &dedRI0ERANK Hel1ORdThe AG&ELEs F4skEH through a phase

S5, 5-di et hyl - 4-'oxocycl opent - 2-enyl ester 5a (CTC-103) 0 0" Ac20, Et3N,
DVAP 0 OH €©patkfor4 Blae aqueous phase was then washed with dichloromethane (5 cm”) and

the organic solvent removed from each product 7z vacus. The products were

10 purified by flash column chromatography (SiO,) to isolate the desired products.

(e) Preparation of acetic acid 5,5-dimethyl-4-oxocyclopent-2-enyl ester 5a

(CTC-103)
O O
ACZO .
, —_— .,
‘. Et;N, DMAP ‘0
OH ' O’<
15 4 Sa

Triethylamine (67 pl, 0.48 mmol), 4-dimethylaminopyridine (15 mg, 0.12 mmol) and
acetic anhydride (45 pl, 0.48 mmol) were added to a solution of the 4-hydroxy
ketone 4 (50 mg, 0.40 mmol) in dichloromethane (3 cm’) at room temperature,

20  under an atmosphere of nitrogen. The solution was stirred at room temperature for
48 hours and then water (3 cm®) added. The resulting mixture was then extracted
with dichloromethane (2 X 3 cm®) and the combined organic extracts evaporated in
vacuo. Flash chromatography (SiO,, dichloromethane) gave the acetate 5a (62 mg,
93 %) as a pale yellow oil; 8, (400 MHz, CDCL,;) 1.02 (3H, s, CH;), 1.22 (3H, s,

25 CH,), 2.13 (3H, s, CH,), 5.57-5.58 (1H, m, CHOAc), 6.28 (1H, dd, ] 1.3 and 5.9,
CH=CHC=0), 7.40 (1H, dd, ] 2.4 and 5.9, CH=CHC=0); 8. (100 MHz, CDCl,)
19.9, 20.7, 23.4 (CH,), 47.1 (C), 80.5, 134.3, 156.9 (CH), 170.5, 210.5 (C); v,



Triethylamne (67 |, 0.48 mml), 4-dinethylam nopyridine (15 ng, 0.12 mmol)
and acetic anhydride (451, 0.48 mol) were added to a solution of the

4- hydr oxywoleszse3 4 (50 ng, 0.40 mol) in dichl oronet hane PC3/GBIBN1ED r oom
tenperature, 20 under an atnosphere of ggitrogen. The solution was stirred
at roomtenperature for 48 hours and then water (3 cnB) added. The
resulting mxture was then extracted wth dichloronethane (2 X 3 cnB) and

the combi ned i tract ted | . Fl.ash t h
(8051 ai Gy sel Hdse) S badce e aobiam 47k 2086 mo: EhT e, RLLSBhare Vel | ow
il: SH 1chi , 8452 (3H s, 25 CH3), 2.13 (3H,
gl c;Hs),(@g?%ﬁs‘“?%@1‘?"%%&'%'&‘%@%%@?@“&, ((:Id, 151.3 and )5 9, (
CHECHC=0), 7.40 (1H, dd, j 2.4 and 5.9, CHECHC=0): Sc (100 MHz, CDC13)

19.9, 20.7 3.4 (CH3),.47.1 ( 80.5, 134.3, 6.9 . 10.5
(O v D prpashan ot datebaptoniid s S pdh T xd S dheril 0
1599, 3720, edyilBte2$B6CTU-20%EI) 168 (Mr, 3% ; Found 168. 07920 Cal cul at ed
for COH1203 168.07864. (f) Preparation of 2,2-dinethyl-propionic acid

5, 5-di net hyl - 4- oxocycl opent- 5 2-enyl ester 5b (CTC-102) 0 O PivC \ .~
O Et3N, DVWP 0 OH 4 5b Triethylamneg(67 |, 0.48 mmol),

4-di met hyl agy nopyridine (15 ng, 0.12 ) pand 10 pivoyl chloride (59 pl,
0. 48 mmol) rg added to a sol ution of /' 4- hydr oxy ketone 4 (50 ng, O0.40
mol) in dj Or onet hane fgcbuﬁ) at ro éhp@yature, under an at nosphere
of nitroge he sol uti pgNymsastirred at 80 tenperature for 48 hours
OH
4 Sb

Triethylamine (67 pl, 0.48 mmol), 4-dimethylaminopyridine (15 mg, 0.12 mmol) and

10 pivoyl chloride (59 pl, 0.48 mmol) were added to a solution of the 4-hydroxy ketone
4 (50 mg, 0.40 mmol) in dichloromethane (3 cm?) at room temperature, under an
atmosphere of nitrogen. The solution was stirred at room temperature for 48 hours
and then water (3 cm’) added. The resulting mixture was then extracted with
dichloromethane (2 X 3 cm®) and the combined organic extracts evaporated in vacuo.

15 Flash chromatography (SiO,, dichloromethane) gave the pivolate 5b (77 mg, 92 %)
as a pale yellow oil; §,, (400 MHz, CDCl,) 1.02 (3H, s, CH;), 1.23 (3H, s, CH;), 1.24
(9H, s, ‘Bu), 5.54-5.55 (1H, m, CHOPiv), 6.30 (1H, dd, ] 1.3 and 5.8, CH=CHC=0),
7.41 (1H, dd, ] 2.3 and 5.8, CH=CHC=0); 6. (100 MHz, CDCl,) 20.3, 23.8, 27.5
(CH,), 39..4, 47.6 (C), 80.6, 134.6, 157.6 (CH), 178.4, 211.3 (C); V,,,, (film)/cm’'

20 1085, 1150, 1280, 1385, 1466, 1599, 1723, 2975; m/z (EI) 210 (M", 0.47%); Found
210.12584 Calculated for C;,H;;O; 210.12560.

(g) Preparation of (4S)-4-hydroxy-5,5-dimethylcyclopent-2-enone (S)-4 and
25 (4R)-4-hydroxy-5,5-dimethylcyclopent-2-enone (R)-4



and then water (3 cnB) added. The resulting m xture was then extracted with
di chl oronethane (2 X 3 cnB) and the conbined organic extracts evaporated in
vacuo. 15wbBloasgesehr omat ogr aphy (Si 02, di chl oronet hane) gawveTidB3pi1370l at e 5b
(77 ng, 92 %9 as a-pale yellow oil; 8lgs_ (400 MHz, CDC13) 1.02 (3H, s,
CH3)11.23 (3H, s, CH3)11.24 (9H, s, "Bu), 5.54-5.55 (1H, in, CHOPiv), 6.30
(1H, dd, J 1.3 and 5.8, CH=CHC=O, 7.41 (1H, dd, j 2.3 and 5.8, CH=CHC=0O;
Sc (100 MHz, CDC13) 20.3, 23.8, 27.5 . (CH3), 39.4, 47.6 (C), 80.6, 134.6,
157.6 (CcH), ¢ Q

78.4, 211.3 (O): v,,,,,n (film/cm 20 1085, 1150, 1280, 1385,
1466, 1599, 773, 2975; mz (El) 2E, 0.47%; Found 210.12584

Cal cul at ed " 12H1803 210. 12560. "l eparation of

(4S) - 4- hydrexx- 5, 5- di met hyl cycl opent—2; enone (S)-4 and 25

(4R) - 4- hydr oxyo%; 5- di net hyl cycl opent - 2<gone (R)-4 WO 03/ 082813

PCT/ GB03/ 01379 83- 8 OOH "OH (S)-4 (R -4 The chiral alcohols (S)-4 and
(R -4 were prepared using the nethods described in the follow ng reference
utilising an(sb‘ﬁzymati c resolution pr®Pdcol: H Myaoka, S. 5 Sagawa, H.
Nagaoka and Y. Yamada, Tetrehedron Asymm, 1995, 6, 5 87-594. (h) '
Preparation of 2,2-dinmethyl-propionic acid (1S)-5, 5-dinethyl -4-

oxocycl opehiie ehieriplcobstse(S){4S)ndBR -EHErd pEpafed Gif WR20mShoBs @pkcribkin O OH

10 (S)-0 (9)-5h Triethylamne. (0.14 m ., 1. 00 nmol 4- di :

t hyl ami nop@nﬁifaﬁ?n‘@m@fs ice .‘ﬁ‘ﬁ‘(‘wrﬁﬂ SRZYIRHC FEPOVHOLR °§8°r°ﬂdg? Mraesant 0. 49
ol ) wer esAdee0H! NagadiQl dadi Yy fthadd)Tedebedron Asymm., 1995, 6, 587-594.

(h) Preparation of 2,2-dimethyl-propionic acid (15)-5,5-dimethyl-4-
oxocyclopent-2-enyl ester (S)-5b (CTC-179)

0]
Piv,0 "
—ree
Et;N, DMAP
| OJ§<
10 (S)-4 (S)-5b

Triethylamine (0.14 ml, 1.00 mmol), 4-dimethylaminopyridine (15 mg, 0.12 mmol)
and pivoyl anhydride (0.10 ml, 0.49 mmol) were added to a solution of the 4-
hydroxy ketone (S)-4 (50 mg, 0.40 mmol) in dichloromethane (4 ml) at room

15  temperature, under an atmosphere of nitrogen. The solution was stirred at room
temperature for 48 hours, then evaporated 7n vacuo. Flash chromatography (S10,,
dichloromethane) gave the pivolate (S)-5b (79 mg, 0.38 mmol, 95 %) as a colourless

oil; which was shown to be identical by nmr to the racemic material.

20 (i) Preparation of (R)-2,2-dimethyl-propionic acid 5,5-dimethyl-4-
oxocyclopent-2-enyl ester (R)-5b (CTC-166)



hydr oxy ketone (S)-4 (50 ng, 0.40 mmol) in dichloronethane (4 m) at room
15 tenperature, under an atnosphere of nitrogen. The solution was stirred
at room werpesaidre for 48 hours, then evaporated in vaceoT/dioasns79
chromat ography (Si 021 dichl or omet hane)gsgave the pivolate (S)-5b (79 ny,
0.38 mol, 95 % as a colourless oil; which was shown to be identical by
nnr to the racemc material. 20 (i) Preparation of

(R -2, 2-di nmet hyl - propi oni ¢ acid 5, 5-di ngt hyl -4- oxocycl opent -2-enyl ester
(R -5b (CTCGA66) WO 03/082813 PCT/ GB03/pP1379 -84 O O Piv20 O Et3N, DVAP

OH (R-4 (R The pivolate (R)-5b /prepared as a colourless oil, in
an anal ogoys xgnner to t h&v,Qreparati epi mer (S)-5b; which was
al so shown b"e//identi@%}ijmgﬁm to 5 emc material. Exanple 8

Pr epar ati on of-, conpounds ‘of group A from t recursors prepared in 10
Exanpl e 7 (a) PHkparation of 2,2-di nethyl proppqnic acid (1S,

5R) - 2, 2-di net hyl - 5- (napht hal en- 2-yl sul f anyl )~ 3: oxocycl opentyl ester
anti-6a (CTM193) & 2,2- dinethyl propionic acid (1S, 5S)-2,2-dine

t hyl - 5- (naph®d| en- 2-yl sul fanyl )-3- 15 ox@eyBl opentyl ester syn-6a WO
03/082813 PCT/ GB03/01379 -85 O

The pivolate (R)-5b was prepared as a colourless oil, in an analogous manner to the
preparation of its epimer (S)-5b; which was also shown to be identical by nmr to

5  the racemic material.

Example 8
Preparation of compounds of group A from the precursors prepared in

710  Example 7

(a) Preparation of 2,2-dimethylpropionic acid (1S, 5R)-2,2-dimethyl-5-
(naphthalen-2-ylsulfanyl)-3-oxocyclopentyl ester anti-6a (CTM-193) & 2,2-
dimethylpropionic acid (1S, 5S)-2,2-dimethyl-5-(naphthalen-2-ylsulfanyl)-3-

15 oxocyclopentyl estet syn-6a



0- 0 anti-6a \ ,,, ONapthSH Et3AN O \ \ O (S)-5b O syn-6a To a solution
of enone (S)-5b (45.0 ng, 0.214 mmol) and 2-naphthal ene thiol (38.0 ng,

0. 24 nmolwoioa/osksy3 chl orof orm (3 ml) was added catal yti c amomrdBos1379i et hyl
5 amne at roomtenperature and the reastion mxture was stirred at room
tenperature for 4 hours under nitrogen atnosphere. The chl orof or m was
renmoved under vacuum and residue was purified by flash col um

chromat ography over silica using ethyl acetate ingpet.ether (1:9) as
eluent to afford separable title conpounds anti-6§ and syn-6a (67.0 ny, 86
% as colourless solid; Rf = 0.45, (apA $Or ), 410 (yn, mnor) in

(ethyl acetate/pet.ether, 1. 9); 1H B )Cﬁanti-Ga) S
7.95-7.45 (7H, m ArH), 5.25 (1H d, wCHO 75 (1H, m CHS)

3.0- 2.9 (1H, dd, J = 8.6, 10.5 Hz, CHH), 2. 35-2. 45 dd, J =9.2, 10
Hz, CHH), 1.2 (9H, s, (CH3)3)11.15, 1.01 (6H, s, 2xCH3); C (CDC13; 100.6
MHz) S 215.2 177.9, 133.6, 132.6, 132.7 132.3, 130.2, 4130.0, 128.8,

127.7, 127. 6.7, 126.6, 80.9, 50.0, 15 45.5, 42.8, 39.0, 27.2, 22.8,
18.6; (syng®

..s 7.9-7.45 (74 ArH), 5.45 (964, J = 4.3 Hz, CHO,

cS)o 2.94;2EE2JﬁELH, dd, J = 8.1, 10.6 Hz, CHH), 2.35-2.45
(1H, dd, J =7M5/10.8 Hz, @), 1.3 (9H, s, (CHB)), 1.12, 1.08 (6H, s,
2xCH3); 13C (CDC13 _100.6 MHz) 217.1, 177.64, 134.@¢, 132.8, 132.3, 131.1,
129.5, 129.2, 12 127.8, 127.0, 126 Q.

27.8, 27.4, 23.5, '18.4; 20 HRVB (ES+,
393.15; found:gRg3. 1499. D 03/ 082813

syn-6a

To a solution of enone (S)-5b (45.0 mg, 0.214 mmol) and 2-naphthalene thiol (38.0
mg, 0.24 mmol) in dry chloroform (3 ml) was added catalytic amount of triethyl
5 amine at room temperature and the reaction mixture was stirred at room
temperature for 4 hours under nitrogen atmosphere. The chloroform was removed
under vacuum and residue was purified by flash column chromatography over silica
using ethyl acetate in pet.ether (1:9) as eluent to afford separable title compounds
anti-6a and syn-6a (67.0 mg, 86 %) as colourless solid; R; = 0.45, (an#, major), 0.4
710 (syn, minor) in (ethyl acetate/pet.ether_, 1: 9); 'H NMR (CDCl,, 400 MHz) (anti-6a)
d 7.95-7.45 (TH, m, AtH), 5.25 (1H, d, ] = 8.4 Hz, CHO), 3.75 (1H, m, CHS), 3.0-
2.9 (1H, dd, ] = 8.6, 10.5 Hz, CHH), 2.35-2.45 (1H, dd, ] = 9.2, 10 Hz, CHH), 1.2
(9H, s, (CH,),), 1.15, 1.01 (6H, s, 2xCH,); '>C (CDCl,; 100.6 MHz) & 215.2, 177.9,
133.6, 132.6, 132.7 132.3, 130.2, 130.0, 128.8, 127.7, 127.5, 126.7, 126.6, 80.9, 50.0,
15 45.5,42.8, 39.0, 27.2, 22.8, 18.6; (syn-6a) 6 7.9-7.45 (7TH, m, ArH), 5.45 (1H,d, J =
4.3 Hz, CHO), 4.05 (1H, m, CHS), 2.94-2.84 (1H, dd, ] = 8.1 , 10.6 Hz, CHH),
2.35-2.45 (1H, dd, ] =7.95, 10.8 Hz, CHH), 1.3 (9H, s, (CH,),), 1.12, 1.08 (6H, s,
2xCH,); PC (CDCl,;; 100.6 MHz) 217.1, 177.64, 134.0, 132.8, 132.3, 131.1, 129.5,
129.2, 128.1, 127.8, 127.0, 126.7, 80.0, 51.4, 46.7, 42.9, 39.8, 27.8, 27.4, 23.5, 18.4;
20 HRMS (ES+, Na): cacd. for [M+Na]" C,,H,;O,SNa: 393.15; found: 393.1499.



-86 (b) Preparation of (2R)-2-tert-butoxycarbonylam no-3-[(1R 2S)-2-(2, 2-
di met hyl propi onyl oxy) - 3, 3-di ne t hyl - 4- oxocycl opent yl sul fanyl1- propi onic
acid antwoab/ogB8TM 217) & (2R)-2-tert - but oxycar bonyl am noP8T[EB0S/01379
2S)-2- (2, 2- dinethyl propi onyl oxy) - 3, 3-di;ne thyl -4-oxocycl opentyl sul fanyl ]
-propionic acid 5 syn-6b 0 OO HO' v _S OOyNH O anti-6b 0 Boc-Cys-OH
OEt3NO O (S)-5b HOS O\ /JOQNH "~I( Osyn 6b To a solution of enone
(S)-5b (60.0 ng, 0.285 mmol) and Boc- Cys- 314 mmol) in
dry chl or dibdrBreparation %@lad%réarttbmemﬂfbam/%@mami(llb 23‘51212 1) at room
t enper at ur e for
10 hours u‘ﬁgg{k ﬂ?ﬂ t?g{oqﬁﬁ )ﬁtr)]ss’gqhdéretﬁ%\r,]\g%égk%élg ﬁ\tlmﬁ %Bﬁgﬁér&dvacuum
and resi dugnaiéd (@diMi42f17)3& mR)hZAeﬂl-bt(tﬁxmbmy)la)nmneB-ﬂ(ﬁ&, 28pd-@y2-f | ash

B

nmy, 60 MM gaﬁ,_ggl ourl ess solid,; 0.5, (antl, ma)or), 0.45 (yn mnor)
in (et hyI acet at e/ pet . et her/AcC]—I, 1: 1:0.1); 1H NWMR (CDC13, 400 MHz)
(anti-6b) 8 5.5 (1 H, br. d, j =6.0 Hz, NH), 5.1 (1 H d,

anti-6b
Boc-Cys-OH
—_—
Et;N

syn-6b

To a solution of enone (S)-5b (60.0 mg, 0.285 mmol) and Boc-Cys-OH (69.0 mg,
70 0.314 mmol) in dry chloroform (3 ml) was added triethyl amine (44 ypl, 0.314 mmol)
at room temperature and the reaction mixture was stirred at room temperature for
10 hours under nitrogen atmosphere. The chloroform was removed under vacuum
and residue was acidified with AcOH (0.314 mmol) and purified by flash column
chromatography over silica using ethyl acetate in pet.ether (1: 1) as eluent to afford
15  separable title compounds anti-6b and syn-6b (74.0 mg, 60 %) as coloutless solid;
R; = 0.5, (anti, major), 0.45 (syn, minor) in (ethyl acetate/pet.ether/AcOH, 1:1:0.1);
'"H NMR (CDCl,, 400 MHz) (anti-6b) 6 5.5 (1H, br. d, ] = 6.0 Hz, NH), 5.1 (1H, d,
] = 7.6 Hz, CHO), 4.58 (1H, br.s, CH), 3.42 (1H, m, CHS), 3.2-3.1 (2H, m, CH)),
2.95-2.9 (1H, dd, J = 8.8, 10.3 Hz, CHH), 2.4-2.3 (1H, dd, ] = 9.4, 9.7 Hz, CHH),
20 1.45,1.26 (18H, s, 2x(CH,),), 1.18, 1.0 (6H, s, 2xCH,); °C (CDCl,; 100.6 MHz) &



J=17.6 H, CHO, 4.58 (1H, br.s, CH), 3.42 (1H, m CHS), 3.2-3.1 (2H m
CHZ), 2.95-2.9 (1H, dd, j = 8.8, 10.3 Hz, CHH), 2.4-2.3 (1H dd, j = 9. 4,
9.7 Hz, OMH)03/08B14.45 1.26 (1.8H, s, 2x(CH3)3), 1.18, 1.@®CEBH03®1378XCH3);
13C (CDC1,; 100.6 Miz) 8 WD 03/082813 R@GT/ GB03/ 01379 -87 215.6, 177.9,
177.0, 174.6, 81.7, 80.7, 53.6, 49.9, 43.3, 43.0, 39. 1 33.4, 29.7, 28.3,
27. 2, 231 207 186(syn6b)8545(1H br. s, 5.3 (1 H d, j

J =
%5 b R Bl B o 1,
6.7 Hz 1 0
25C (oncrs ade b 2T; %é (9aMerg 53 tHTBR N 3 31T gp= (ﬁﬁ*Hozs Cﬁ@?ﬁ)
4f1 g 233I ﬁeﬁﬁﬂ}@rgﬁ? %{-1():,22(6:;8(112;1345;@, 32?.2 -2% RH,20, H,012.802.7((@¢H, Bdepar at i on
?napht hal e@mSZgiﬁéﬁﬁ% M%?%?x é&é\%i 1%/6 %25&%'? 1686 A IBEh - & 2, 2-

10 di net hy. 2;3 1.1

| en-2-yl su % any ?%&dggdcﬁgg)l dpén ést egj syﬁ Ebd W%gg@% 17(?als lC7)3a2nti - 6¢C
Napt hSH O & 68N9.® 32.0,(dB)2, 3b. 2CB!D4 $K0, 39713, 27A, 'IZG 2 28d|, @0i4oh8.6f enone

(R -5b (45.0 nmg, 0.214 mmol) and 2-napht hal ene thi ol (38.0 ny, 0.24 mol)
in dry chloroform (3 m) was added catal ytic anount of triethyl am ne at

room { eMPe( i fapitibd BP200BGI MOITbKISHiE JORP (LIS Exly afindcRyR-5-L erper at ur e
for 24 hou er nitrogen atnosphere. The chl orof orm was renoved
(naphthalen-2-ylsulfanyl)-3-oxocyclopentyl ester anti-6¢c (CTM-191) & 2,2-
70 dimethylpropionic acid (1R, 5R)-2,2-dimethyl-5-(naphthalen-2-ylsulfanyl)-3-

oxocyclopentyl ester syn-6¢ (CTM-192)

" anti-6¢
w,,, NapthSH
/ O —_
"y
(R)-5b S\\\‘ | 4§<

syn-6¢

15 To a solution of enone (R)-5b (45.0 mg, 0.214 mmol) and 2-naphthalene thiol (38.0
mg, 0.24 mmol) in dry chloroform (3 ml) was added catalytic amount of triethyl
amine at room temperature and the reaction mixture was stirred at room
temperature for 24 hours under nitrogen atmosphere. The chloroform was removed
under vacuum and residue was purified by flash column chromatography over silica

20  using ethyl acetate in pet.ether (1: 9) as eluent to afford separable title compounds

anti-6¢ and syn-6¢ (64.0 mg, 81 %) as colourless solid; R, = 0.45, (anti, major), 0.4



under vacuum and residue was purified by flash colum chromat ography over
silica 20 using ethyl acetate in pet.ether (1. 9) as eluent to afford

separ abl ewDioBlogse®npounds anti-6¢c and syn-6c (64.0 ny, 8PcHWGEmS/OLTbourl ess
solid; Rf = 0.45, (anti, ma)or), 0.4 \M3g03/ 082813 PCT/ GB03/ 01379 -88 (syn,
mnor) in (ethyl acetate/pet.ether, 1: 9); '"H NWR (CDC13 400 MHz)
(anti-6¢c) S 7.95-7.5 (7H, m ArH), 5.25 (1 H, d, j 8.4 Hz, CHO, 38(1

2 o) "o Fbinchiged 1f bt vekebyy %“’%ﬁwﬁ%@?ﬁ“&wé@%ﬂg&%%o

1562, 128 11094 T, T 75 B Be, S g ¥YIshyp PRS2 .050 ©

23.1, 10. q;lH(ﬁym] 68.6,3 075 Mz?GéFﬂ-II'EH,’; 20 (1, ) ] =59,4% Ma-CHE), | 259K, 1,4 Hz
CHO). 4.05 (1H, OfS), 2.95-2.85 (14, dd, | =81 106 Hz, CH)
2.35.2. 45 (@ )1%1&1%1.1? (6H g 2x€H, ki °C (P15 10036 M) & 215618759, 13¢.02 1. 08

(B0t 2538 AR ST, 490, Sl o g by B0 0808, 499280 1923,
39.8, 27.89, 272745 233, 99. 0165}42-6&)%9(‘E$5' THNA) ArBRC3I45 {1, §,Nh-Na] 14 Hz,

C22H2608SNa: 393. 15; “found:” 393. 1493. 133 &Pre parati on of
(2R) - 2- t er€HEU 6>@§déHb§mﬂfé$bb RE5R-pe { )1128(12196 Hz, CHH) 2.35-2.45

di et hyl pr y. X Ny | by opioni c
Sore. LT 2k 20 3y R s oSy apeni s A, biopprio
2R) - 2-( 2, 2(Cd])@'gi 113(] GMIp)R1YLIgAYY 63 134.0] hE2. 8 hlySIZ -3413%0c¥29. ﬁ),pb?r?t%de&llf anyI ]

- propi ?oni C, 204 90799389 §0.0%Ls, 43 %% QoYM 973754 56 4 ey E I

Na): cacd. for [M+Na]" C,,H,,0,SNa: 393.15; found: 393.1493.

(d) Preparation of (2R)-2-tert-butoxycarbonylamino-3-[(1S, 2R)-2-(2,2-
dimethylpropionyloxy)-3,3-dimethyl-4-oxocyclopentylsulfanyl]-propionic acid

15 anti-6d (CTM-218) & (2R)-2-tert-butoxycarbonylamino-3-[(1R, 2R)-2-(2,2-
dimethylpropionyloxy)-3,3-dimethyl-4-oxocyclopentylsulfanyl]-propionic acid
syn-6d

/ . anti-6d

' "y o Boc-Cys-OH

"// Et3N

O 0)
o

® >ro\[or ’gt

syn-6d

20



O OEt3NO O (R-5bp HOS >IOINH O syn-6d 20 WO 03/082813

PCT/ (B03/01379 - 89 To a solution of enone (R -5b (45.0 ng, 0.214 mol)
and Boc- Qye-0Q083852. 0 ngy, 0.235 mmol) in dry chl orof orm ( 2cmgBozmss7added
triethyl amne (30 |, 0.235 nmol) at _ggomtenperature and the reaction
m xture was stirred at roomtenperature for 24 hours under nitrogen
atmosphere. The chl orof ormwas renmpved under vacuum 5 and residue was
acidified with AcOH (0.235 nmol) and purified by flash col um

chr omat ogrlaphyolatier ofienpea (REPhg4ePms. bk mmel) andBpc&red?H((32-0178,5

el uent to afford ﬁp%&%g&?og%l @ g?rwg%%d%ﬂééhyﬁﬂnﬁﬁ%ém 0623!’,5(&&,&) ng, 65

% as col our ess anti, major), 0.4 m nor)

(et hyl acet ab&@hpeinpetanere/aAdGhie rdacliof) ndixture Hids NivRRe GDBIGN t4DOetekyy f?antl - 6d)
S 5.35 (1H, br.s .5

CH), 3.38 ?émmmméﬁ%)msefzgﬁ%o e’(ezﬁhe'chﬁ"%jn w3s é%‘)“é" '?“fﬁ %‘d‘?‘j

10. 2 Hz, qﬁ"abreslgu@&agagld(fﬂeH,vvl@llQLA\leH 035 &) bﬂdg@ﬁlﬂ)adb . fh6h colhdd (18H
s, 2x(CH3)3), 1.18, 1.0 (6H s, 2x ); 13C (CDC1 100. 6 M—Iz% %é

177.9, 17&htomimgraphylss: silicgpsing egul 7cetsts ip peagthgr (1) @s elygnpto °f9*, 28. 3,

szént ?gnzsew"taﬁre rucnS ?s df?sgtg%\ef\‘grges%pmr}gwg*%s Ogsgﬁgfgle%n%%lﬁ%geA as
fol l ows 2R, = 0.5, (ant, major), 0.45 (syn, minor) in (ethyl acetate/pet. ether/AcOH 1:1:0.1);

'"H NMR (CDCl,, 400 MHz) (anti-6d) 8 5.35 (1H, br.s, NH), 5.1 (1H, d, J = 7.5 Hz,

10 CHO), 4.56 (1H, br. s, CH), 3.38 (1H, m, CHS), 3.22-3.15 (2H, m, CH,), 2.95-2.9

(1H, dd, J = 8.9, 10.2 Hz, CHH), 2.38-2.3 (1H, dd, J = 9.0, 10.0 Hz, CHH), 1.46,

1.26 (18H, s, 2x(CH,),), 1.18, 1.0 (6H, s, 2xCH,); ">C (CDCl,; 100.6 MHz) & 215.5,

177.9, 176.7, 174.8, 155.4, 82.2, 80.7, 53.0, 49.9, 43.0, 39.0, 33.9, 28.3, 27.1, 23.2,

20.6, 18.6.

15

Example 9

Compounds in accordance with the invention, with structures 2a-2u, were
prepared using general method A as follows

20

o)

0

E/g R-SH (0.25-0.275mM) é
o- s;—*— CH,CI, EtsN, RT, R-s” ™, |
1-3days O—Sll

2.

1. (0.25mM)

25 General Procedure: To a solution of enone (1) (0.25 mM) and Thiol (0.25-0.275 mM)
in dry chloroform (5 ml) was added catalytic amount of triethyl amine (20 ul) at
room temperature and the reaction mixture was stirred at room temperature for 1-3

days under nitrogen atmosphere. The chloroform was removed under vacuum and



O R-SH (0.25-0.275mV ;~" -Si CH3Cl, Et3N, RT, RS p 1-3days 0-Si~ 2. 1.
(0.25m\) 25 General Procedure: To a solution of enone (1) (0.25 nmV and
Thiol (0.wH-00/0828%3mMV) in dry chloroform (5 m) was added pcatGBogtiizoanount
of triethyl amne (20 I) at roomtenpejpture and the reaction mxture was
stirred at roomtenperature for 1-3 days under nitrogen atnosphere. The
chl orof orm was renoved under vacuum and WO 03/082813 PCT/ GB03/ 01379 -90

resi due was purified %y flash_col um chromat ogy aphy over sili using et hyl
acetate iuesidugarme pasitied hyrflash ol Faramatog P e OREmcApIRE €t 8. 5

2a. 2a (CT ' < 490 Mez)ould B, 44-6. 9 4H, ArH), 4.33
(iH, ﬁw( d&%}g?a%?ssgu(u?l}ﬁ&@%e?@s.a (1ﬁfibm CH-S),(m2.85-2.r7|;) (2H m

CH2), 2.2-2.1 (2H in, CH), 2.5 (3H, s, CH3), 0.84 (9H, s, t-but), O0.04,
-0.06 (6H, s, 2xCH3); 13C 10 (CDC13; 100.6 Miz) 8 215.64, 160.39, 135.22,
135.76, 124.12, 115.43, 115.22, 73.66, 68.67, 60.73, 55.78, 52.40, 45.78,
42.06, 40.42, 26.00, 21.38, 18.28, 14.56, -4.57, - 4.65 HRVB (C, NH3):

cacd. for ﬁWk@\Cl%CBSSi N. 370.18723; found: 390.18646. 15 O S |
S = |
bt

5 2a.
2a (CTM-169). '"H NMR (CDCl,, 400 MHz) § 7.44-6.9 (m, 4H, ArH), 4:33 (1H, m,
CH-0), 3.82 (3H, s, OCH,), 3.6 (1H, m, CH-§), 2.85-2.75 (2H, m, CH,), 2.2-2.1
(2H, m, CH,), 2.5 (3H, s, CH,), 0.84 (9H, s, -but), 0.04, -0.06 (6H, s, 2xCHy,); 2C

10 (CDCl,; 100.6 MHz) & 215.64, 160.39, 135.22, 135.76, 124.12, 115.43, 115.22, 73.66,
68.67, 60.73, 55.78, 52.40, 45.78, 42.06, 40.42, 26.00, 21.38, 18.28, 14.56, -4.57, -
4.65; HRMS (CI, NH,): cacd. for [M+NH,]" C,;H,,0,SSiN: 370.18723; found:
390.18646.

15

' 0
: s = |
‘o—SI»i

2b (CTM-80). 'H NMR (CDCl,, 250 MHz) & 7.5- 7.2 (4H, m, ArH), 4.4 (1H, m,
CH-O0), 3.8 (1H, m, CH-S), 3.0-2.80 (2H, m, CH,), 2.3-2.1 (2H, m, CH,), 2.5 (3H,

20 s, CH,), 0.84 (9H, s, t-but), 0.01, -0.4 (6H, s, 2xCH,); HRMS (CI, NH,): cacd. for
[M+NH,]* C,H,,0,SSiN: 354.19232; found: 354.19196.

2b.



b-s+ 2b. 2b (CTM80). 'H NVR (CDC13, 250 MHz) 8 7.5- 7.2 (4H, m ArH), 4.4
(1H m CHO, 3.8 (1 H m CH+S), 3.0-2.80 (2H m CH2), 2.3-2.1 (2H m
CH2), 2.5wWO3Bi082820 s, CH3)10.84 (9H, s, t-but), 0.01, -0.#CEBH0381378xCH3);
HRVB (Cl, NH3): cacd. for [ M-NH3]+ Cl8K3202SSi N 354.19232; found:
354.19196. WO 03/ 082813 PCT/ GB03/ 01379 -91- HO N 0 Z11S4 0-Si 2c. 2c
(CTM 81).' H NVR (CDC13, 400 MHz) 8 7.8 (1H, br.s, NH), 7.6-7.3 (4H m
ArH), 4.4 (1H m CHO, 3.7 (1H m CHS), 2.9-2.75 (2H, m CH2),
2.25-2.15 5 {I5H_m CH3,2CH2), 0.85 (9H, s, t-but), -0.01, -0.02 (6H, s,
2xCH3); HRVE ( NH3}Xcacd. for [M-NH3]+ C, 9H3303SSi N2: 397.19812;
found: 397. £983 /~ i 2d. 10 2d (CTM 108).' H NMR (CDC13, 250 M+z)
8 7.6-6.9 (4H m Arf), 234(1H m CH+O, 3.7 (1H m CHS), 2.8-2.6 (2H,
m CH2), 2.3-2.1 (2H m Y] 0.8 (9H, s, t-but), -0.05 -0.1 (6H s,
2xCH3); HRVB (ClI, NHB): cacd. for [M+NH3]+ C18H3202SSi N 354.19232; found:
354.19196. 15

2¢ (CTM-81). 'H NMR (CDCl,, 400 MHz) 8 7.8 (1H, br.s, NH), 7.6-7.3 (4H, m,

AsH), 4.4 (1H, m, CH-O), 3.7 (1H, m, CH-S), 2.9-2.75 (2H, m, CH,), 2.25-2.15

5 (5H, m, CH,, CHy), 0.85 (9H, s, t-but), -0.01, -0.02 (6H, s, 2xCH,); HRMS (CI,

NH,): cacd. for [M+NH,]* C,,H,,0,SSiN,: 397.19812; found: 397.19836.

O
LS
S =, |

2d.
10
2d (CTM-108). '"H NMR (CDCl,, 250 MHz) & 7.6-6.9 (4H, m, ArH), 4.3 (1H, m,
CH-0), 3.7 (1H, m, CH-S), 2.8-2.6 (2H, m, CH,), 2.3-2.1 (2H, m, CH,), 0.8 (9H, s,
t-but), -0.05, -0.1 (6H, s, 2xCH,); HRMS (CI, NH,): cacd. for [M+NH,]"
C,;H,,0,SSiN: 354.19232; found: 354.19196.

15

2e (CTM-107). 'H NMR (CDCL, 250 MHz) & 8.2-7.4 (4H, m, ArH), 4.4 (1H, m,

20 CH-0),3.9 (1H, m, CH-S), 3.1-2.80 (2H, m, CH,), 2.3-2.1 (2H, m, CH,), 2.5 (3H,
s, CH.), 0.84 (9H, s, +-but), 0.01,-0.04 (6H, s, 2xCH.); HRMS (CI, NH,): cacd. for
[M+NH,]" C,4H,,0,SSiN: 354.19232; found: 354.19196.



O 02N 5111, S OSi 2e. 2e (CTM107 ."H NWR (CDC13, 250 MHz) S 8.2-7.4
(4H m ArH), 4.4 (1H m 20CHO, 3.9 (1H m CHS), 3.1-2.80 (2H m
CH2), 2.3wD.odo§Bts m CH2), 2.5 (3H, s, CH3), 0.84 (9H, PCTIGEIAD)I79
0.01,-0.04 (6H, s, 2xCH3); HRM5S (CI, Ng3).: cacd. for [M:NH3]+ C
8H322SSi N:  354. 19232; found: 354. 19196, WD 03/ 082813 PCT/ GB03/ 01379 - 92-
OS1l 0- si OO2f. 14 2f (CTM82). 'HNI\/R(CDC13 250 MHz) 8 8.2- 7.2
(4H m ArH), 4.5 (1H m 5CHO, 3.9 (4H m CHS, OCH3), 3.1-2.80 (2H,
m CHZ), 2.4-2.1 (2H m CH2), 0.9 (9H, s, t-but), 0.01, 0.05 (6H, s,

2XCH3) ; HRIVB(CI N : 398 [ MFNH3] +, (7%, 186 [M 1]+ (100%. O N S
"tp-Si 132) "H NMR (CDC13, 250 MHz) 8 8.4-7.2 (4H m
ArH) 45 .9 (1H, m CHS), 3.1-2.70 (2H, m CH2),
2.3-2. 15( o 9 (9H, s, t-but), 0.01, -0.05 (6H, s, 2XxCH3):
HRVS (Cl, ). 15 Q)

2f (CTM-82). '"H NMR (CDCl,, 250 MHz) & 8.2- 7.2 (4H, m, ArH), 4.5 (1H, m,

5 CH-O), 3.9 (4H, m, CH-S, OCH,), 3.1-2.80 (2H, m, CH,), 2.4-2.1 2H, m, CH,),
0.9 (9H, s, t-but), 0.01, 0.05 (6H, s, 2xCH,); HRMS (CI, NH,): 398
[M+NH,]",(7%), 186 [M-1]",(100%).

Cufﬁo :

10 2q.

2g (CTM-132). 'H NMR (CDCl,, 250 MHz) & 8.4-7.2 (4H, m, ArH), 4.5 (1H, m,
CH-0), 3.9 (1H, m, CH-S), 3.1-2.70 (2H, m, CH,), 2.3-2.15 (2H, m, CH,), 0.9
(9H, s, t-but), 0.01, -0.05 (6H, s, 2xCH,); HRMS (CI, NH,).

15

Qﬁ,

.
”
’4 S.

2h (CIM-84). 'H NMR (CDCI,, 250 MHz) & 8.5-7.0 (3H, m, ArH), 4.5 (1H, m,
20 CH-0),3.9 (1H, m, CH-S), 3.1-2.60 (2H, m, CH,), 2.4-2.1 (2H, m, CH,), 0.9 (9H,
s, t-but), 0.15, 0.05 (6H, s, 2xCH,); HRMS (CI, NH,): 325 [M+H]",(14.8%).



2h. 2h (CTM84). 'H NVR (CDC13, 250 MHz) S 8.5-7.0 (3H, m ArH), 4.5 (1H,
m 20 CHO, 3.9 (1 H m CHS), 3.1-2.60 (2H m CH2), 2.4-2.1 (2H, m
CH2), 0. 9w0IBl0s2833 t-but), 0.15, 0.05 (6H, s, 2xCH3): HRVBCT@BOIMHEY: 325

[ MH] +, (14.8% . WD 03/ 082813 PCT/ GB03/@3379 -93- S O-Si  2i. 2i

(CTM 86).' H NMR (CDC13, 250 MHz) S 7.5-6.9 (4H m ArH), 4.7 (1H m CH
0), 4.5 (1H m CHS), 2.8-2.6 (2H, m CHO, 2.6-2.3 (2H m CHZ), 0.9 (9H,
s, t 5 but), 0.15, -0.05 (6H, s, 2xCH3); HRMB (O, NH3): [M:H + (5 %. OH
0 2j. 10 2j (CTM83P.' H NMR (CDC13, 250 MHz) 8 6.2 (1H, br.m NH), 4.4 (1H,

m CH 0),73%5 ( m CHz), 3.3 (1H m CHS), 2.9-2.6 (4H m CHZ),
2.2-2.0 (44, | ), 1.9 (3H, s, CH3), 0.8 (9H, s, t-but), 0.1, 0.05 (6H,
s, 2xOH3); MRVST(C%  NHB): [MrH +,(20.5 %, 349 [MkNHA] +,(32.4 % . 15 O
O- :~' 300" S H2k° Pkl (CTM88). 'H NMVR (CDC13, 250 Miz) 8 4.4 (1H, m

CH0), 3.7 (3Hos, CH3), 3.3 (1H m CHS), 2.9-2.5 (6H, m CHZ), 2.2-2.0
(2H, ' m CHz), 0.85 (9H, s, t-but), 20 0.1, 0.05 (6H, s, 2xCH3); HRVS (O,
NH3): [ MENHA] +, (32 9.

2i (CTM-86). 'H NMR (CDCL,, 250 MHz) & 7.5-6.9 (4H, m, ArH), 4.7 (1H, m, CH-

0), 4.5 (1H, m, CH-S), 2.8-2.6 (2H, m, CH}), 2.6-2.3 (2H, m, CH,), 0.9 (9H, 5, -
5 but), 0.15, -0.05 (6H, s, 2xCH,); HRMS (CI, NH,): 324 [M+H]",(5 %).

o)

' ,E/ﬁ
\[rN\/\S ,‘2 l
o 2 O‘Sl'

0 2j (CIM-83). 'H NMR (CDCl,, 250 MHz) 8 6.2 (1H, br.m, NH), 4.4 (1H, m, CH-
0), 3.5 (2H, m, CH,), 3.3 (1H, m, CH-S), 2.9-2.6 (4H, m, CH,), 2.2-2.0 (2H, m,
CH,), 1.9 (3H, s, CH,), 0.8 (9H, s, #-but), 0.1, 0.05 (6H, s, 2xCH,); HRMS (CI,
NH,): 332 [M+H]",(20.5 %), 349 [M+NH,(]",(32.4 %).

15

o
Haco’u\/\s :

- |
b’?‘+

2k (CTM-88). 'H NMR (CDCL, 250 MHz) 8 4.4 (1H, m, CH-O), 3.7 (3H, s, CHy),
3.3 (1H, m, CH-S), 2.9-2.5 (6H, m, CH)), 2.2-2.0 (2H, m, CH,), 0.85 (9H, s, £-but),
20 0.1,0.05 (6H, s, 2xCH,); HRMS (CI, NH,): 350 [M+NH,]", (32 %).

2k.



WO 03/ 082813 PCT/ GB03/01379 -94- OH3COS | OOl I
"H NMR (CDC13, 250 MHz) 8 4.4 (1H m CHO, 3.7 (3H s, CH3), 3.5-3.2(3H,
m CH S, Wbldp/osB19-2.6 (2H, m CHO, 2.2-2.0 (2H, m CHZ) pcO/GED3QPWY 5 s,
t-but), 0.1, 0.05 (6H, s, 2xCH3). CH3 @4 HBC NN S| 2m 10 2m
(CTM109). 'H NWVR (CDC13, 250 MHz) S 5.8 (1H, s, CH), 4.3-4.1 (3H m CHO
CHO), 3.1-2.9 (3H, m CHS, CHz), 2.8-2.5 (2H, m CHZ), 2.3-2.0 (8H m
CH3, CHz), 0.85 (9H, s, t-but), 0.1, 0.05 (6H, s, 2xCH3). OH |j~ NS
HO O 15 2n. 2n (CTM 1£0).'H NWR (CDC13, 400 MHz) 8 7.5 (1H, br.s, NH),
4.25 (1H m CHO, 85 (2H, br.m CHO, 3.58, 3.45 (1 H m CHS), 3.3
(1 H m Qn/\z 5 (2H, m CH), 2.2-2.05 (2H m CHZ), 1.4 (3H m
CH3 ), 0.76, 0J]75 $9H,’ t] 20 but), 0.02, 0.01, -0.01, -0.08 (6H, s,
2xCHB) 1BC(CDC213 10(5§6S ) 8 215.5, 215.1, 173.8, 60.9, 48..0, 47.1,
4694474404382'261189187183145 -3.25,-4.3, -

~

21. 21 (CTM87).

21 (CTM-87). 'H NMR (CDCl,, 250 MHz) 8 4.4 (1H, m, CH-0), 3.7 (3H, s, CH,),
3.5-3.2(3H, m, CH-S, CH,), 2.9-2.6 (2H, m, CH,), 2.2-2.0 (2H, m, CH,), 0.85 (9H,
5 s, tbut), 0.1, 0.05 (6H, s, 2xCH,).

H3C‘(\\,§\/\S/§
0- S|~|—

0 2m (CTM-109). 'H NMR (CDCL, 250 MHz) & 5.8 (1H, s, CH), 4.3-4.1 (3H, m,
CH-O, CH,), 3.1-2.9 (3H, m, CH-S, CH,), 2.8-2.5 (2H, m, CH,), 2.3-2.0 (8H, m,
CH,, CH,), 0.85 (9H, s, #-but), 0.1, 0.05 (6H, s, 2xCH,).

HOMWA Ji/ﬁ

15 2n.

2n (CTM-110). '"H NMR (CDCL,, 400 MHz) & 7.5 (1H, br.s, NH), 4.25 (1H, m,
CH-0), 3.85 (2H, br.m, CH,), 3.58, 3.45 (1H, m, CH-S), 3.3 (1H, m, CH-S ), 2.8-
2.5 (2H, m, CH,), 2.2-2.05 (2H, m, CH,), 1.4 (3H, m, CH,), 0.76, 0.75 (9H, s, ¢

20 but), 0.02, 0.01, -0.01, -0.08 (6H, s, 2xCH,); >C (CDCl,; 100.6 MHz) 8 215.5, 215.1,
173.8, 60.9, 48.0, 47.1, 46.9, 44.7, 44.0, 43.8, 26.1, 18.9, 18.7, 18.3, 14.5, -3.25, -4.3, -
4.4, -4.44.



4.4, -4.44. \WD 03/082813 PCT/ GB03/ 01379 -95- O C2H50" S| NH 20. 0 20
(CTM 131).'H NMR (CDA 3, 250 MHz) 8 6.5 (1H, br.s, NH) 4.8 (1H, m CH),
4.25 (3Hwmos@stss CH2), 3.3 (1 H m CHS), 3.2-2.6 (4HPCTIGEDBDI3792. 2-2. 0
(5H 5 m CH3 CH2), 1.3 (3H, m CH3 ),9:0.85 (9H, s, t-but), 0.08, 0.05
(6H, s, 2xCH3). O Ok™ | ;- v S ONH2p. 010 2p ((TM 106).'H NMR
(CDC13, 250 Miz) 8 6.4 (1H, br.s, NH), 4.8 (1H m CH), 4.35 (1H m

CH O, 3.3 (1H m CHS), 3.2 26 (4H m CH2), 2.2-2.0 (5H, m CH3.
CH2)11.5 (9H, m t-but ),20.9 (9H, s, t-but), 0.15, 0.1 (6H s, 2xCH3). O
0,6, HO' S, 1 QuNH ﬁq. 15 0 2q (CTM 145).' H NVR (CDCL3, 400 Mz) 8

5.4 (1H, br.s, Nd) ~4 1H, br.m
C,HsO™ Y s ™
NH O‘S"
\[r 20.

20 (CTM-131). 'H NMR (CDCl,, 250 MHz) & 6.5 (1H, br.s, NH), 4.8 (1H, m, CH),
4.25 (3H, m, CH-O, CH,), 3.3 (1H, m, CH-S ), 3.2-2.6 (4H, m, CH,), 2.2-2.0 (5H,
5 m, CH, CH,), 1.3 (3H, m, CH,), 0.85 (9H, s, t-but), 0.08, 0.05 (6H, s, 2xCH,).

M-
{
\\tk

ZII

\n/ 2p.

0o

0 2p (CTM-106). 'H NMR (CDCl,, 250 MHz) & 6.4 (1H, br.s, NH), 4.8 (1H, m, CH),
435 (1H, m, CH-0), 3.3 (1H, m, CH-S ), 3.2-2.6 (4H, m, CH,), 2.2-2.0 (5H, m,
CH, CH,), 1.5 (9H, m, rbut), 0.9 (9H, 5, #-but), 0.15, 0.1 (6H, s, 2xCH,).

J\f\’[/ﬁs
>r oN 2q.

2q (CTM-145). '"H NMR (CDCl,, 400 MHz) 8 5.4 (1H, br.s, NH), 4.6 (1H, br.m,
CH), 4.4 (1H, m, CH-0), 3.4 (1H, m, CH-S ), 3.2-3.0 (2H, m, CH,), 2.9-2.62 (2H,
m, CH,), 2.2-2.1 (2H, m, CH,), 1.47 (9H, m, t-but), 0.9 (9H, s, -but), 0.03, -0.01

20 (6H, s, 2xCH,); °C (CDCl,; 100.6 MHz) & 214.6, 174.7, 155.8, 81.1,75.1, 53.4, 49.1,
46.5, 43.2, 34.2, 28.6, 26.0, 25.9, 18.3, -3.28, -4.36, -4.4.

15



CH, 4.4 (1H m CHO, 3.4 (1 H m CHS), 3.2-3.0 (2H m CH2),
2.9-2.62 (2H, m CH2), 2.2-2.1 (2H m CH2)11.47 (9H m t-but ), 0.9 (9H,
s, t-but)wod30828130.01 20 (6H, s, 2xCH3); 13C (CDC13; 100PETMHnp/0837214. 6,
174.7, 155.8, 81.1, 75.1, 53.4, 49.1, 6.5 43.2, 34.2, 28.6, 26.0, 25.9,
18.3, -3.28, -4.36, -4.4. WO 03/082813 PCT/ GB03/ 01379 -96- Ok1-1 S :3 |
C2H50" v O QUNH ~ I~ 2r. O2r (CTM184). 'H NMR (CDCL13, 400 MHz) S 5.29
(1H, br.d, j =6.2 Hz, NH), 453 5 (1 H m CH, 4.32 (1 H m CHO, 4.2
(2H, m CH2), 3.32 (1 H m CHS), 3.13-. 2.94 (2H m CH2), 2.85-2.62
(1H m CH2), 2.17-2.08 (H, m CH2), 1.43 (9H, s, t- but), 1.28 (3H t, |
= 7.15 Hz, CH3), 0.86 (9YA s, t-but), 0.09, 0.07(6H, s, 2xCH3), 13C
(CDC13; 100.6 M) 33‘34 171. 04, 155.49, 80.6, 75.11, 62.19, 60.71,

53.59, 49, ‘- .08, 34.64, 28.66, 26.03, 18.27, 14.52,
-4, 38, -4. ?0 (E§¢$. cd for [MNa] + C21H39NOG6SSI Na: 484. 215;
f ound: 484 OSI~ NH'O il 2s. 0 15 2s (CTM183). 'H NWR

( CDC13, 40 35218(1H d, j =6.36 Hz, NH), 4.45 (1H m CH), 4.35
(1H, m cu+0) 3.35 (1H, m CHS), 3.10-2.95 (2H, m CH2), 2.88-2.65 (1H,
m CH2), 2.18-2.1 (2H, m CH2), 1.48, 1.45 (18H s, 2xt-but), O0.88

2¢ (CIM-184). 'H NMR (CDCl,, 400 MHz) & 5.29 (1H, br.d, ] = 6.2 Hz, NH), 4.53
5 (1H, m, CH), 432 (1H, m, CH-0), 4.2 (2H, m, CH,), 3.32 (1H, m, CH-S), 3.13- .
2.94 (2H, m, CH,), 2.85-2.62 (1H, m, CH,), 2.17-2.08 (2H, m, CH,), 1.43 (9H, s, &
but), 1.28 (3H, t, ] = 7.15 Hz, CH}), 0.86 (9H, s, t-but), 0.09, 0.07(6H, s, 2xCH,),
13C (CDCly; 100.6 MHz) § 214.34, 171.04, 155.49, 80.6, 75.11, 62.19, 60.71, 53.59,
49.38, 49.00, 46.4, 43.08, 34.64, 28.66, 26.03, 18.27, 14.52, -4.38, -4.43 ; HRMS
10 (ES+): cacd for [M+Na]* C,H,;NO,SSiNa: 484.215; found: 484.2165.

>,/\[Ofﬂ N os.

15 2s (CTM-183). 'H NMR (CDCl,, 400 MHz) 8 5.28 (1H, d, ] = 6.36 Hz, NH), 4.45
(1H, m, CH), 4.35 (1H, m, CH-0), 3.35 (1H, m, CH-S), 3.10-2.95 (2H, m, CH,),
2.88-2.65 (1H, m, CH,), 2.18-2.1 (2H, m, CH,), 1.48, 1.45 (18H, s, 2xr-but), 0.88
(9H, s, t-but), 0.11, 0.085 (6H, s, 2xCH,), '*C (CDCl; 100.6 MHz) & 214.5, 170.05,
155.5, 83.1, 80.4, 75.07, 60.71, 54.08, 49.18, 46.35, 43.12, 34.88, 28.69, 28.36, 26.04,

20 21.36,18.28, 14.55, -4.34, -4.42; HRMS (ES+): cacd for [M+Na]* C,,H,;NO,SSiNa:
512.2468; found: 512.2478.



(9H, s, t-but), 0.11, 0.085 (6H, s, 2xCH3), 13C (CDC13; 100.6 M) S 214.5,
170.05, 155.5, 83.1, 80.4, 75.07, 60.71, 54.08, 49.18, 46.35, 43.12,
34.88, 28W693/028186, 26.04, 20 21.36, 18.28, 14.55, -4.34PCTABINI1FRNG
(ES+): cacd for [MtNa]+ C23H43NOBSSi Naig7 512.2468; found: 512.2478. WD

03/ 082813 PCT/ GB03/ 01379 -97- HOO O --5 1 %p-Si-{ 2t. | | 2t (CTM 182).
HRVB (ES-): cacd for [MH - C200H34NCBSSi: 428.1914; found: 428.1927. 5 O
O-"HO vSI I NOIi 2u. O 2u (CTM115). 'H NVR (CDO 3, 400 M) 8

10.88 (1 H, brgs, OH, 6.4 (1 H dj 10 = 7.5 Hz, NH), 4.77 (1H dt j =
7.5 & 5.3 HO~/CHNPIAC), 4,28 (1H, dt j = 5.5 & 2.9 Hz, CHOTBS), 3.29 (1H dt
j =7.5 & 3.5 CHSQYsI~/3. 11 (1H dd j = 13.7 & 4.9 Hz, CHHS), 2.97
(1Hddj:3.&.7Hz,' S|, 2.75 (1H, dd j = 18.8 & 7.5 Hz,
CHHCHSCys), 261 (1H,,dd | = 18]2 & 5.5 Hz, CHHCHOTBS), 2.12-2.02 (2H, m
CHHCHSCys + CHHCHOTBS]', 2.01 (3H, s, NC=OCH3), 0.79 (9H, s, 15 Si C(CH3)3),
0.03 (3H, s, Si CH3) 10. 00 (3H, s, SiCH3): 13C (CDCL3; 100.6 M) ~ 214.9

() 172 %l SornAdn® s Tfsd: (Wl B2 el il fud sy 456 9914 ot ©

(t),
428.1927.

S

ﬁ O S|
\ﬂ/ 2u.

0]

2u (CTM-115). 'H NMR (CDCI,, 400 MHz) § 10.88 (1H, br. s, OH), 6.84 (1H, d |

0 =7.5Hz, NH), 477 (1H, dt ] = 7.5 & 5.3 Hz, CHNHAGc), 4.28 (1H, dt ] = 5.5 &
2.9 Hz, CHOTBS), 3.29 (1H, dt ] = 7.5 & 3.5 Hz, CHSCys), 3.11 (1H, dd J = 13.7
& 4.9 Hz, CHHS), 2.97 (1H, dd ] = 13.7 & 5.7 Hz, CHHS), 2.75 (1H, dd ] = 18.8 &
7.5 Hz, CHHCHSCys), 2.61 (1H, dd ] = 18.2 & 5.5 Hz, CHHCHOTBS), 2.12-2.02
(2H, m, CHHCHSCys + CHHCHOTBS), 2.01 (3H, s, NC=OCHy), 0.79 (9H, s,

15 SiC(CH,),), 0.03 (3H, s, SiCH,), 0.00 (3H, s, SiCH,); '>C (CDCl; 100.6 MHz) O
214.9 (s), 172.9 (s), 171.6 (s), 74.4 (d), 52.0 (d), 48.4 (d), 45.9 (1), 42.6 (v), 33.2 (9),
25.5 (q), 22.5 (), 17.7 (s), -4.9 (q), -5.0 (@)

20 Example 10
Preparation of CTM-165

0 o)

d NaO3S/\/sH (0.275mM) (é
> HO;:,S\/\S 2
o- s|—i—— Bf (pH=7.4)/EtOH, 0-Si
RT,1day I

3.

1. (0.25mM)



25.5 (q), 22.5 (q), 17.7 (s), -4.9 (q), -5.0 (g). 20 Exanple 10 Preparation
of CTM 165 O Na@®S*"~SH (0.275mV) H®BS,-,,-~S | 0-,5i ~ Bf (pH=7.4)/Et OH,
p-Si  RT,wod3amg2833 1. (0.25mV) WO 03/082813 PCT/ GB03/ 013 PeT/GE3/0037b} 165: A
sol ution of enone (1) (0.25 mV) and Thigl. (0.275 MV in Buffer

(pH=7.4) (5. 1M )/EtOH (0.9 m) was stirred at roomtenperature for |day
under nitrogen atnosphere. The sol vent was renoved under vacuum and
residue was 5 acidified with AcOH (0.275) nM and purified by flash col um
chromat ography over silica using ethyl acetate in hexane as eluent to

affordth en m 8r4.6 (1H,
ar m%@g@@%@ﬁ& 6@@%@5% M) %gﬁ@,@ﬁ%ﬁ%l mgf(gH s,(

t- but) 0. (pH=U 0@4@9/&0@@@& wg@ﬂx(f@be}l@oqmnmerm foy Lripg voder 216, 5,
74.1, 72.6, 488, 486 4 6. 8, 18.2,
180, _a OB wpiospRersy Thiispfppua Reoboned i Y Lng fidde 8, &,

353. 0913; fciified wih3A 6898(0.275) Aﬂv‘z[lamdtgurﬁfeddxynﬁmum&m:nm chaonatdgnebywi t h t he

i nvention Preferred conpqunds of the p ent in |on ave activyi,ty in one
or nore ofov%ekél °a§§’é‘§§t%§6?‘iﬁ§e‘8 1'1"F‘F”E’x Ped t? BEF GRMPEY EEr t ai n

conpounds @y NlssHr 65 RINRI @Y 1400 MIRY,) Be:. @@\mrﬁ@gmso) 3. Aued,B:hg, the
affect of Towering bl ood pressure that  is associ at ed with vari ous
Pr ost agl an@HrS), 3Ar2.2 (8H, m, CH,), 0.9 (9H, s, t-but), 0.1, 0.08 (6H, s, 2xCH,); '
(CDCl,; 100.6 MHz) & 216.82, 216.5, 74.1, 72.6, 48.8, 48.5, 47.9, 46.5, 43.8, 43.2,
10 29.7,25.9, 25.8, 18.2, 18.0, -4.54, -4.57, -4.74; HRMS (ES-): cacd. for {M],

C,3H,;0,5,Si: 353.0913; found: 353.0898.

15

Activity of compounds in accordance with the invention v
Preferred compounds of the present invention have activity in one or more of the
assays described in Examples 11 to 17 below.

20
Certain compounds of the present invention may be advantageous in avoiding the
affect of lowering blood pressure that is associated with various prostaglandins. An

assay for this is set out in Example 18 below.

25 Example 11
Effect of inventive compounds on the reactivity of transcription factors HSF
and NF-xB
Methods: Human lymphoblastoid Jurkat T cells were grown at 37°Cin a 5% CO,
atmosphere in RPM1 1640 medium (GIBCO BRL, Gaithersburg, MD)

30  supplemented with 10% fetal calf serum (FCS, Hyclone Europe Ltd, UK) 2mM
glutamine and antibiotics according to the method described by A. Rossi ez al (Proc.
Natl. Acad. Sci. USA 94: 746 — 750, 1997). The test compounds were stored as a
100% ethanolic stock solution (100mM) or in DMSO (100mM) and diluted to the



assay for this is set out in Exanple 18 bel ow. 25 Exanple 11 Effect of

i nventive conpounds on the reactivity of transcription factors HSF and
NF- i1 cB Mewbadss2sitbiman | ynphobl astoid Jurkat T cells were @CoxBawn1BFC in a
5% CO2 atnosphere in RPML 1640 nedi umdgd BCO BRL, Gaithersburg, MD) 30
suppl enented with 10% fetal calf serum (FCS, Hyclone Europe Ltd, UK) 2nmM
glutam ne and antibiotics accordi ng to the rret hod descri bed by A Rossi et
al. (Proc. Natl. Acad. Sci. 94: 7&6 - 0 199% Tég?e"utest 59 ounds
were stor eﬂ’Pé%Préatef@B%"é{aﬁ‘QﬂdPch eIk ‘é‘mfft Sﬁm(el‘é SiHEBVES C1oomw)

and di | ut egit Q;frbien WV A3h B8RS0 FedY HBR9 1 hAR ARRKeRstiakubted with

concentration in culture nediumat the tinme of use. Cells were treated
with di ffeweﬁx-temdeeqqtoryhmoob@ Braqetase (EBApdhiag/ mby whichdg e sarpstipdirer

st il at ed Afin 12 LbPLARYRSAINN PRALP Dot BESALA LiTEA. AReFALL,

which is a cer s received an equal anount
of conts 0|wﬁ|bl|el-.l'§éllte.xtn§\f:ﬁsaﬁer3 phqutal Indhidjectedtd amlysitief BNktin@ngpetrety and

subj ected to_anal ysis of DNA-bindj.ng..actjvity EMSA tr etic
Mobi ity S EMHAsEhiprtrpphomgls g@clfli %W%}Pft a@rfofxlggtl?%m%(?% ﬁrﬁtc%ﬁ%h‘%cor di ng
to the metfiod.dses C:Mc@f‘cﬁné)i/o e FOBSY Rbcred KiPAORosNAL 4/ (PA6BUNatl. HKéad. USA 94!
746 - 750, 1997). 10 Specificity of protein-DNA conpl exes was verified by

i mmnoreacSqlvUS;l Uh: 7R6 —pI0y 9BMNal ant i bodi es specific for p65 (Rel A) or
for HSF-1, for NF-KB and HSF respectively. Quantitative eval uation of

NF- KB- and HSF- DNA conpl ex formation was determ ned by Ml ecular Dynam cs
Phosphey | n&}ﬂ@ﬁflc{lmpr@fﬁh-}&Nﬁ ajiﬂplnm wexwrﬁ”&déxj inmandyebctanity winh t s, as
described in

The resuugolwleﬁﬁrss’ EﬁtSBF‘Pg‘é Jé ﬁ‘g]mi ”éf‘fﬁhffi‘ﬁfg égﬁs‘i(lg?&z

(b), 3(b), 4 p&tlveg' a0 darft{tRdivd Wah@a@l@ﬁ%fﬂdﬁ KB MnaHSICDW A orkgibk 36umAaldd 30,
CTC- 130 and as identified above. These results show that all of

t hese | atwes def@ntpwddy Mplecplah Dynpmies Rfosphormager (MDP) analysis and was
expressed in arbitrary units, as described in A. Rossi ¢z 4/ (J. Biol. Chem. 273: 16446

15 —16452,1998). The results from representative experiments are shown in figures
1(b), 2 (b), 3(b), 4(b), 5 and 6(b) for compounds CTM-50, CTM-49, CTM-36, CTM-
30, CTC-130 and CTC-109, as identified above. These results show that all of these

latter compounds are inhibitors of NF-kB.

20 Example 12
Effect of inventive compounds on the replication of Sendai Virus
Methods: Monkey kidney 37RC cells were grown at 37°C under the conditions
described in Example 10 for T cells. The parainfluenza Sendai virus (SV) was
grown in the allantoic cavity of 10-day-old embroynated eggs. Viral titre was

25  expressed in haemagglutinating units (HAU) per ml; haemagglutinin titration was
done according to standard procedures using human 0 Rh+ erythrocytes, as
described in C. Amici e a/. (J. Virol. 68: 6890 — 6899, 1994). Confluent monolayers
of 37RC cells were infected with SV virus (5 HAU/IOS cells) for 1 h at 37°C, and
then treated with different concentrations of test compéunds. Virus yield at 24

30 hours after infection was determined in the supernatant of infected cells by HAU
titration. The results from representative experiments are shown in figures 1(a), 2
(a), 3(a), 4(2), and 6(a) for compounds CTM-50, CTM-49, CTM-36, CTM-30 and
CTC-109, as identified above.



20 Exanple 12 Effect of inventive conpounds on the replication of Sendai
Virus Methods: Monkey kidney 37RC cells were grown at 37C under the

condi ti om0 odesmsis bed in Exanple 10 for T cells. The par aipeffiaBans7$endai
virus (SV) was grown in the allantoicqggvity of 10-day-old enbroynated
eggs. Viral titre was 25 expressed in haemagglutinating units (HAU) per m;
haemaggl utinin titrati on was done according to standard procedures using
human O Rh+ erythrocytes, as described in C. Amici et al. (J. Virol. 68:
6890 - 6899, 1994). Confluent nonol ayers of 37RC cells were infected with
SV virus (p,AY L Shi tidH)draldel @0 2 h &Rk addwhé o f f er ent
concentratlliz)ns %g(gtéeg?)oé%ﬁr%{;gﬁdiésgcﬁnﬁgﬁe(lﬁg at 24 30 ﬁ%{sjrs .afteg:qbo

i nfection (Weesdoket @rovingentratront dtewkighaha tastadt costpdunderr et Weltpxic kg HAU

titration. The results,fromrepre tative ex | B0t j i gures
L 2O oA L LSRN Pl SRR DL A BBl L0
CTM 30 sainckhe GheathPled agalbghesst CTICet (Ghpent-Wen0BoA2EIBCPCIS B@3L 01379 - 100

The I D50 (the 50% i nhibitory dose/concentration) val ues at 24 nd t he
TD100 ('t Nentgamedylsdpagenst Flapstin-g8- lnprentor 19&°R &ﬁ%rr‘i?omfﬂemﬁgom
toxic to yninfected,cells, determ ned visually by mcroscopy) for the
tested conpounds and 5 the unsaturated anal ogues, CIC1

(cycl opent -2-en-1-one) and CTC-8 (4-tert-

but yl di net hyl si | yl oxy-cycl opent - 2-en-1- ), to conpoun CTM .49 and CTM 36
are given bel omﬁ%@s’ﬁ%und | D50 /,UNEQE,W/ NM 10 CTM 5 @Mggo CTM 49 20
>500 (TM 36 4 28QP50CTM 30 3 50 Cfg-109 3 500 15 CTC L4 >500

CTM-49 20 >500
CTM-36 4 >500
CTM-30 3 50
CTC-109 : 3 500
15 CTC-1 90 >500
CTC-8 0.5 100

These latter results show that, whilst all of the compounds tested are inhibitors of
Sendai virus replication, the ratio of the ID;, to the TD,, is greater for CTM-49 and
20 CTM-36 (compounds in accordance with the invention) than it is for their analogues

CTC-1 and CTC-8 (which lie outside of the scope of the present invention).

The results obtained for some further compounds in accordance with the invention

that are described in Examples 8-10 are set out below:

25
Compound ’ ID,, / uM TD, 0 / M
CTM-68 1 9.8
CTM-78 3 18.6
CTM-80 1 50

s  CTM-81 1 50
CTM-82 1 50
CTM-83 3 50
CTM-84 1 10



CTC-8 0.5 100 These latter results show that, whilst all of the conpounds
tested are inhibitors of Sendai virus replication, the ratio of the |ID50
to t he TDWOfo3ios28gs eater for CTM 49 and 20 CTM 36 (conpoun@®sTiGBla®tmpdance
with the invention) than it is for thejg; anal ogues CTG-1 and CTG-8 (which
lie outside of the scope of the present 1nvention). The results obtained
for sonme further conpounds in accordance with the invention that are
described in Exar‘rBI es 8-10 are set out below 25 Conpougl(g | D50 / pM TD, oo
/pM CTM 68 1 &BM-&rm 78 3 18.6 CAM80 1 50 30 CTM81°4 50 CTM 82 1 50
CTM 83 3 50 CiMgBdsd 10 WO 03/0828413 PCT/ GB03/01379 -1401 CTM 85 3 50
CTM86 2 10 CITM87 4 50 CImM88 10 50 5 CTM 106 4 50 CTM 107 0.3 10

CTM 108 4 50 GIMMI8D 4 50 CTM 11041 50 10 CTMm 115 50 5600 CTM 131 10 50

CTM-88 | 10 50
5 CTM-106 4 .50
CTM-107 0.3 10
CTM-108 4 50
CTM-109 4 50
CTM-110 1 50
10 CTM-115 50 >500
CTM-131 10 50
CTM-132 0.2 10
CTM-145 0.8 _. 50
CTM-165 1 50
5 CTM-169 1.5 | 50
CTM-182 5 100
CTM-183 1.6 50
CTM-184 1 | 50
CTM-191 4 50
20 CTM-192 2 50
CTM-193 3 50
Example 13

25 Effect of inventive compounds on the reactivity of transcription factors HSF
and NF-xB (second method)
Method: HeLa cell clone 13B, stably transfected with a luciferase reporter plasmid
controlled by the human hsp70 promoter, and HeLa kB-transformed cells, stably
transfected with a luciferase reporter plasmid controlled by a synthetic NF-kB-STM
30 construct, were maintained in DMEM medium supplemented with 10% FBS, L-
| glutamine (2 mM) and G418 (250 pg/ml) at 37 °C in a 5% CO, humidified

atmosphere.



CTM 132 0.2 .10 CTM 145 0.8 50 CTM 165 1 50 15 CTM169 1.5 50 CTM 182 5
100 CTmM 183 1.6 50 CTM 184 1 50 CTM 191 4 50 20 CTM192 2 50 CTM 193 3
50 Exanpwe 038s8®%3 Ef f ect of inventive conpounds on the re&cricBBH1ITH
transcription factors HSF and NF-KB (ggcond nmet hod) Method: HelLa cell
clone 13B, stably transfected with a luciferase reporter plasmd
controlled by the human hsp70 pronoter, and HeLa KB—transforrred cells,

stably transfected with | uci f e or co by a
synt het i ¢ s XE§r&T90958 a&&ﬂg?ﬁ‘ﬁc‘?fe‘{’a@ &elﬁZW ﬂg ﬁﬁél\?&hﬁﬁ%’%g i

suppl ementgd mdhin %Q?%Eﬁ&eémawtsamre@re@&dm 8a}m®1:®4tL8 6228 niohfis at 37 C
inab5%C® humdified atnosphere. WO 03/082813 PCT/ GB03/01379 - 102

Cel I's wer él%ehel@l the apprqe:n@retdyluapnammueflefrpgmnémm i Forothe DEF{xBp| at es. After
18-20 h, ngig@r uch €0 9. A0¢, £EL i oewﬁtneﬁ&gz Bk /i onigtés ¢ he

t est corrpouﬁﬁ% ‘appropriate ut| ons umfree medi um
For the NEx[ﬁBsuréepemmpds\ﬁphrter gene assay, cells were stl mul ated with
TPA (25 ng/m) 2h after 5 exposure to the conpounds. After incubation, the
medi um was renoved and cells were lysed in 10 | of lysis buffer. The

luci fer as%ﬁ@h&a\fﬁﬁa&ho\ﬁa%e@%&hm 884 rdi¥ordidi di0cQQvdre Bfsed b 30 [BbLysRd
measuring the release of light using a Victor 1420 m cropl ate reader
(Wal | ac, Dbuffer. The luciferase activity was determined by adding 100 pl of substrate and

measuring the release of light using a Victor 1420 microplate reader (Wallac,

70 Finland).

Production of HeLa 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
15 with Bgl II-Kpnl. (This digestion removes the CMV-promoter from pcDNA3.)

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

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

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

20 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.

25 The respective luciferase activities were:

1) Control: 1369 = 149
2) TNFa: 6111 %1231
3) IL-1: 11814 + 1151
4) TPA: 7181 % 444

30 Clones were selected.

The results obtained for 2-tert-Butoxycarbonylamino-3-[2-(Zert-butyl-dimethyl-

silanyloxy)-5-oxo-cyclohexylsulfanyl]-propionic acid methyl ester (CTM-68) and 2-



10 Finland). Production of HeLa cell clones stably transfected with
NF- KB- LUC The fragnent Kpn I-BanH | fromthe pA.3 basic vector containing
t he | uci fwoases2sgene (PROVEGA) was inserted in the pcDNA3PCEWBIB/01379

(I'NVI TROGEN) digested 15 with Bgl Il-igppl,. (This digestion renoves the
CW-pronoter from pcDNA3.) The resulting new vector was digested with Kpn
I-Hnd Il and a pronoter containing a ~SxNF-KB binding sites - TATA box'

sequence was i nserted upstream of the I.ucifciralse gene, This vector has
been named:SBNtoxyGarhenplsmierdsp AT yigk dimethyl-wlandexBsPEesi ng t he

| uci f er ase Lol : s C Rhidedasf @ct ed
(using |i 5392@?%9%{2‘” f] &So%lgggo%%ﬂ{eﬁhiﬁﬁse%B CFTI\FLP% I%%}?cr)]g\g?i zed vector, and
sel ected fgouR®, daeys anfdllows418 (800 g/ m). After selection, the resistant
HeLa cell pool was controlled (in quadruplicate sanples) for l|uciferase
activity after stinulation with TNFa, IL-1 and TPA. 25 The respective

|l uci fersase activities were: 1) ConHswl ACL3HM 149ND)- xB\AE,,/AM11 1231 3)
IL-1: 11814 1151 4) TPA: 7181 444 30 Cones were selected. The results
obt ai ned for 2-€EM-68ut oxycar bonyl af® no- 3-[ 2- (tert-Bdtyl - di net hyl -

si | anyl oxy) - 5_?{%['2%(1:" ohexyl sul fanyd ] - propi oni ¢ acipd nethyl ester (CTM 68)
and 2 WO 03/082 / GB03/ 01379 -103

tert - But oxycar bonyl am no-3-[3-(tert-butyl-di methyl -silanyl oxy) - 5- oxo-

o sl B oA I LD ) o

98 17 ;LTMhi8aAXdedéribed in Examples 8-10 are set out below:

HSF; AC,,,/uM NF- kB; IC,,/uM

CTM-80 60 >100

15 CTM-81 28 31
CTM-82 35 54
CTM-83 27 47
CTM-84 28 28
CTM-85 28 43

20 CTM-86 20 36
CTM-87 48 52
CTM-88 60 65
CTM-106 26 >100
CTM-107 21 47

25 CTM-108 13 >100
CTM-109 29 >100
CTM-110 27 >100
CTM-131 70 >100
CTM-132 13 33

30 CTM-165 26 50
CTM-169 26 38
CTM-182 60 >100

CTM-184 24 61



The results obtained for some further conpounds in accordance with the

i nvention 10 that are described in Exanples 8-10 are set out bel ow. HSF;
AC200/ M NWVO 0BB$281C50/ M CTM 80 60 >100 15 CTM 81 28 31 CPRMEB03H1H4

CTM 83 27 47 CIM 84 28 28 CIM 85 28.48420 CTM 86 20 36 CTM 87 48 52

CTM 88 60 65 CTM 106 26 >100 CTM 107 21 47 25 CTM 108 13 >100 CTM 109 29
>100 CTM 110 27 >100 CTM 131 70 >100 CTM 132 13 33 30 CTM 165 26 50

CTM 169 26 38 é9812 60 >100 CTMJ84 24 61 WD 03/ 08§§%3 PCT/ GB03/ 01379
- 104 CTM 191 18Y25" CTM 192 23 28'° CTM 193 26 32 CTM217 10 14
CTM-192 23 28
CTM-193 26 32
CTM-217 10 | 14
5 CTM-218 15 22

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

10 which the tested compound halved the NF- kB activity in this assay. These results
show the tested compounds to be powerful activators of HSF and that many are

also powerful inhibitors of NF- xB.

Example 14
15 Alamar Blue Cytotoxicity assay
HeLa cells were plated in 96-well microtiter plates in 100 ul culture medium
(4x104/well). After 20 hours, 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
atmosphere. After 6 h incubation, the Alamar Blue was added in an amount equal to
20 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 reader.

The results for compounds CTM-68, CTM-78 and some further compounds in

accordance with the invention that are desctribed in Examples 8-10 were as follows:-

25
LC,,/uM
CTM-68 - >800
CTM-78 >800
30 CTM-80 >800
CTM-81 181
CTM-82 >800

CTM-83 >800



5 CTM 218 15 22 The AC200/M for HSF is the concentration at which the
tested conpound doubled the HSF activity in this assay. The |1C50/ M for NF-
xB i s thewomnossts ati on at 10 which the tested conmpound halcraBoBles7hF- xB
activity in this assay. These results.1ghow the tested conpounds to be
powerful activators of HSF and that many are also powerful inhibitors of
NF- xB. Exanple 14 15 Alamar Blue Cytotoxicity assay HelLa cells were plated
in 96-well m Cr(é‘h\/ltgi plates in 1005$ culture nedium (4x104/well). After
20 hours, the c S were exposed to e test compounds at different
dilutions and igtmigsed for the nexg78 h at 37Cin a 5% CQR2 humdified
at nosphere. After 6 h incubation, the Al amar Bl ue was added in an anpunt
equal to 20 10%&M-Bhe culture vol ul® (10 1). Two hours after the addition
of the Alamar Bl g7the fluorescenggywas neasured using a Victor 1420
m cropl ate reader. %e results for conpounds CTM 68, CTM 78 and sone
furthers conpound¥M-88 accordance wi #H7the invention that are described in
Exanpl es 8-10 foll ows:- 25 0O/M CTM68 > 800 CTM 78 >800 30
&1 58

CTM 80 > 800 81 CTM 82 >8 CTmM 83 > 800 WD 03/082813
PCT/ GB03/ 01379 cTMLO§7 CTM 84 556 ¢Jdvt 85 378 CTM 86 96
CTM-108 >800
CTM-109 267 .
10 CTM-110 >800
CTM-115 >800
CTM-131 >800
CTM-132 220,
CTM-145 >800
15 CTM-165 >800
CTM-169 >800

The LC,,/uM is the concentration at which the tested compound killed half the

20 cells in this assay. These results show that the tested compounds do not become
significantly cytotoxic to HeLa cells until their concentration has very considerably
exceeded that at which they were shown to activate HSF and, in many cases, inhibit

the activity of NF- xB in Example 13.

25
Example 15
Neutral Red Assay
Cell viability was determined using the Neutral Red assay. 37RC cells were seeded at
density of 6 x 10* cells/well in 24-well plates and incubated for 24 h. Confluent

30 37RC monolayers were treated with the test compounds at different dilutions for 24
h at 37°C. After incubation, the medium was removed and the cells wetre incubated
with RPMI medium containing 40 pg/ml Neutral Red dye (500 ul/well). After 2 h at
37°C, the monolayers were washed with phosphate-buffered saline (PBS) and then



CTM 87 260 5 CTM88 477 CTM 106 536 CTM 107 169 CTM 108 > 800 CTM 109
267 10 CTmM 110. >800 CTM 115 >800 CTM 131 > 800 CTM 132 220 CTM 145
>800 15 GVbH36%28¥800 CTM 169 > 800 The LC50/ M is the coneemcmBioosTIat

whi ch the tested conpound killed half_the. 20 cells in this assay. These
results show that the tested conpounds do not becone significantly
cytotoxic to HeLa cells until their concentration has very considerably
exceeded that at which they were shown to activat SFE and, |n nany cases,
i nhibit twich acelupopycostaigmg 1>?/Bqaﬁ:1d3&’é]rﬂ)$°é’ f%gf.na%ﬁéla%ﬁé “ﬁ?hmﬂeﬁt ral Red
Assay Cel | y(ah] Jadr}t)(in 166186 D8 F5 045 e b 82 Netd dPdo RednSisciApss @BBC cel |'s
ver e seeded at nsity of 6 x 104 cells/well in 24-well platés and

i ncubat ed [flgwelRd After @OnhinugnooBOteBiPRE tnsn theaghsosbanse avas determdnag titht he t est

conmpounds at different dil uti 4 at 37C. After incubation, the
medi um \A/asmicé?ﬂb]@?dreéﬁed &H‘étoﬁéﬁb; \)\I{\%aé)z?tn%u ated with RPM medi um
containgng 40.tg/nl Neutral Red dye (500 I/well). After 2 h at 37C the

nonol ayers were washed wi th phosphat e-buffered saljne (PBS) and th(?n WO
03/ 082813 PaTLER0Ehe 0 rdethal dgse/concentration) values in this assay for compounds

CTM-68 and CTM-78 and some further compounds in accordance with the

invention that are described in Examples 8-10 are set out below:

10 LC,o/pM
CTM-68 9.8
CTM-78 18.6
CTM-80 16
CTM-81 17
15 CTM-82 16
CTM-83 27
CTM-84 6.3
CTM-85 10.6
CTM-86 7
20 CTM-87 38
CTM-88 45
CTM-106 : 28
CTM-108 29
CTM-109 33
25 CTM-110 18
CTM-115 228
CTM-131 125
CTM-132 2.6
CTM-145 14
30 CTM-165 21
CTM-169 22
CTM-182 54

CTM-183 28



with a solution containing 1% CaCl2 and 0.5% f or mal dehyde. After washing, a
sol ution containing 1% acetic aci d/ 50% et hanol was added to the nonol ayers
(250 |/ wwbblop/os®iter 10 min at roomtenperature, the absorPOINER3INGEI
determined with a mcroplate reader (Myctor 1420, Wallac) at 540 nm 5 The
LC50 (the 50% | et hal dose/concentration) values in this assay for conpounds
CTM 68 and CTM 78 and sone further conpounds in accordance with the

i nvention thatl\gf,[} escribed in Ex | es 8-10 are set out below 10 LC50/ M
CTM68 9.8 cCT -1 6 cTM80 16 M81 17 15 CTM82 16 CTM 83 27
CTM 84 6.3 CT\N 15“1436 CTM86 7 244 CTM87 38 CTM 88 45 CTM 106 28

CTM 108 29 CTM 109 33 25 CTM 110 18 CTM 115 228 CTM 131 125 CTM 132 2.6
CTM 145 14 30 CITMibX 21

CTM-193 23

These results confirm that the anti-viral effect (see Example 12) of these
compounds took place at a concentration well below that at which they were toxic

to uninfected 37RC cells.

10  Example 16
Effect of inventive compounds on infection with influenza virus.
Human lung adenocarcinoma A549 cells are grown at 37°C in RPMI-1640 medium,
supplemented with 10% fetal calf serum (FCS, Gibco) and antibiotics. Influenza A
virus A/WSN/33 (HIN1) (WSN virus) is grown in the allantoic cavity of 10-day-old
15  embryonated eggs. Virus titers are determined by hemagglutinin titration, according

to standard procedures (Pica F, Palamara AT, Rossi A, De Marco A, Amici C and
Santoro MG: A12-Prostaglandin ]2 is a potent inhibitor of influenza A virus
replication. Antimicrob. Agents Chemother., 44: 200-204, 2000). Confluent A549
monolayers are infected with WSN virus (10 HAU/10° cells) for 1 h at 37°C. After

20 this time, viral inoculum is removed and cells are treated with different
concentrations of inventive compound or ethanol-diluent. Viral yields are

determined 24 and 48 h post infection (p.i.) and expressed as HAU/ml.

Example 17

25 MTT assay
Cell viability is determined by the 3-(4,5-dimethylthiazol-2-yl)-2,5-
diphenyltettazolium 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.

30  After this time, 10 ml of a 0.5% MTT soiution in PBS is added to the monolayers
and the mixture is incubated for 2 h at 37°C. Reduced MTT (formazan) is extracted

from cells by adding 100 pl of acidic isopropanol containing 10% Triton X-100, and



CTM 169 22 CTM 182 54 CTM 183 28 WO 03/082813 PCT/ GB03/01379 - 107

CTM 184 25 CTM 191 24 CTM 192 22 CTM 193 23 5 These results confirm

t hat the wotososisial effect (see Exanple 12) of these conpearc®snook pl ace
at a concentration well below that at_yfdch they were toxic to uninfected
37RC cells. 10 Exanple 16 Effect of inventive conpounds on infection with
i nfluenza virus. Human | ung adenocarci noma A549 cells are grown at 37C in

RPM - 1640 medi um . supplemented with 10% fetal calf serum (F G bco) and
ant i bi ot i derm37en| abspEPange lwwsﬂ%é/mw%%l%mfp%f& RES) ‘%C@fféf"&kn in the

al I ant oi Cﬁ%‘éieﬁéth%f(sg(pirg@¥99lng});5 enbryonated eggs. Virus titers are
y

det er m ne maggl utinin titration, according to standard procedures
(Pica F, Palamara AT, Rossi A De Marco A, Amici C and Santoro MG

012- Prostagl andin,jJJ2 is a potent inhibitor of influenza A virus

replicati ’.‘a’ﬁﬂh crob. Agents Chenother., 44: 200-204, 2000). Confl uent

A549 rgnnoA@)ég{,fg fireunitDNiEldMchatbhyhef&N virus (10 HAU 105 cells) for 1 h at
37C. After 20°this tine, viral inoculumis renoved and cells are treated

with diffelmemune egdlicupk panPRERPRHEs 40dBrITPRRARES AFORATY 26 BUREAAMSE &7 | uent .
viral Y1 eldR. it ittt Rid!! 9Alaatuelda #afpRaite hthE6kiRhadRubedoxfitd
expressed %E’rﬂ&ﬁ?#ﬁ? Iég]arrp 3 1t71 25 M]'e'flhparssaye éelll Vi abinl i Fgei g det er m ned
by the 3- (ddEalditoiilh§drtighazets afd ghiceR c8ls. They also produce a variety of

cytokines and chemokines to cause further recruitment of immune cells in a cascade

10  leading to the cardinal symptoms of inflammation; heat, redness, swelling, pain, and

loss of function.

A key signalling step in the activation of the immune cells is the transcription factor

nuclear factor x B (NF- kB) (16). NF- kB regulates the transcription of a spectrum of
15 pro-inflammatory genes such as IL-1, IL-2, TNF-«a, ICAM-l, VCAM-1, and E-

selectin as well as the inducible form of nitric oxide synthase (iINOS) and cyclo-

oxygenase IIL

Thus the activation of NF- xB occupies a critical position in the inflammatory
20 cascade. A test compound can be tested for its effects on the induction of iNOS in

a mouse macrophage model.

Mouse macrophages of the cell line RA W264.7 can be stimulated with gamma
interferon and 0.1 U/ml of bacterial lipopolysaccharide (LPS) in 96-well plates (17).
25  The induction of iNOS can be measured by determination of the levels of nitrite

(NO,) formed in the supernatant, using the Griess reagent.

It can be determined whether or not a test compound has an inhibitory effect on
nitrite formation (preferably at submicromolar concentrations). The natural
30  cyclopentenone prostaglandin PG-J, can be used for comparison. (IC50 values

obtained for PGJ, and a test compound can be compared).



di phenyl tetrazolium brom de (MIT) assay. Uninfected A549 (7.5 x 104
cells/well in 96 well plates) or 37RC cells (2.5 x 104 cells/well in 96
wel | pl atwe)osasmizreated with different concentrations offCrromatiirze
conpound or ethanol diluent for 24 hourgg .30 After this tine, 10 nl of a
0.5% MIT solution in PBS is added to the nonolayers and the m xture is

i ncubated for 2 h at 37C. Reduced MIT (formazan) is extracted fromcells
by adding 100 | of acidic isopropanol contajning 10% Trjton X-100, and WO
03/ 082813 ¥cirr cpolis of 3iroexperppent SR HEHEH t%éh? Hop S FRABIR-EY FHRHRTEL ] SA
m cropl at e Iff i Q @) . Exanpl e
18 5 Assaf?ﬁggggéeiﬁﬁidﬁaﬁ Pgﬁﬁgﬁgf?“gg?ggﬁgﬁﬁﬂﬁ&é§@3??§ggS?h.as neut rophi | s
and macr ophangpsuratl, ehaotasy Hkdy ekplanassponsleatitbe testjcampoand i whadtngthe Wien
activated thgy.gro?u&egﬁjt34ctgxide and superoxide radicals to kil

foreign cetq"W2URY X &RTeY A PE™Hiey al so produce a variety of cytokines
and chepoki nes to cause further recruitnment of inmmne cells in a cascade 10
| eading to the cardinal synptons of inflammuation; heat, redness, swelling,
pai n, and Exaswlefl9f unction. A key signalling step in the activation of the
| mmune cel g 3nk R det@Riflel WhiBEr bRGLRE combb &Rl 10WELFlold Brédfine XB) (16).
NF- xB regulat'es®the transcription of a spectrumof 15 pro-infl|ammtory
genes suchMast ptostagldndi®s haidstmng leffabtslon WGAMat smanth Busde cmdi willdowgel | as
the induciple formof.nitric oxi,de synthase (i n 0-..0 nase |1
Thus t he athcio\qrﬁrF%?Hr%Tn q{,}é{na&gng&ugbﬁ}fés SN P%%?Z%gggﬁ %Gflh)lrrlltsteﬁg&? ot

i nf | amypt Ofiye K808 336RIR: ofthenhestiiPaURE Posttilfaidint Ad2EDE, kisbefubatts on
the induction of iNOS in a nouse nacrophage nodel. Muse macrophages of
the cell | fotecomIPARPER:. 7 can be stinulated with gamma interferon and 0.1
Um of bacterial |ipopolysaccharide (LPS) in 96-well plates (17). 25 The

i nduction of iNOS can be neasured by determ nation of the levels of nitrite
Male Wistar rats were anaesthetized and test drugs can be infused intravenously.

Blood pressure and heart rate can be recorded from the femoral artery.

15
Prostaglandins A, and E, cause dose-dependant falls in blood pressure in doses
from 30ug/kg/min. It can be determined whether or not a test compound affects

blood pressure at various dosages. As a control, solvent alone can be used.

20 If a compound does not cause significant changes in blood pressure, it may be
devoid of the generalised effects on smooth muscle characteristic of natural

cyclopentenone prostaglandins.

25 Example 20
Calculated logP values

LogP values have been calculated for the following compounds



(NQz) formed in the supernatant, using the Giess reagent. It can be

det erm ned whet her or not a test conpound has an inhibitory effect on
nitrite fworaossm (preferably at subm cronol ar concent r at iPemg3B03/DBF9 nat ur al
30 cycl opent enone prostaglandin PG J2_gay_be used for conparison. (IC50

val ues obtained for P&G2 and a test conpound can be conpared). WO
03/082813 PCT/ @B03/01379 - 109 |If the results of the experinent indicated

that the induction of the pro-inflannagﬂ%y i NOS genes by interferon ganma
and LPS treatnent i§ suppressed by a tes conmpound, the nost |ikely
explanation is tha he test conpound is inhibiting the activation of the
NF- xB pat hway. 5 | e 19 Assaying t b%Yet erni ne whether or not a
conmpound | owers bl oo ER% sure Mbdst Prostagl andi ns have strong effects on
vascul ar snoot h nuscl e; d wll |Iower blood pressure in animls and

humans. A conpound can bg\ested for its effect on 10 the bl ood pressure of
t he anaesthei zed rat. Prostaglandins A, and E, can be used for conparison.
Mal e Wstar rats were anaesthetized and test drugs can be infused
intravenously. Blood pressure and heart rate can be recorded fromthe
fenmoral artery. 15 Prosfagl andins A, and E, cause dose-dependant falls in
bl ood pressure in doseg rom 30g/ kg/mn. It can be determ ned whet her or
not a test conpound af 53§E|00d pressure at various dosages. As a

control, solvent al gngf/can, he~used. 20 IO52a conpound does not cause
significant chg in bl oo ressure, it my be devoid of the generalised
effects on snooth scl e cha&gﬁferistic of natural cycl opentenone

prost agl andi ns. ZQ)EX‘ﬁpIe 20 Calcul ated | ogP val ues

o)
HO,C
S o-Si -1.15
HN N
NH
O \-copH

The first of these compounds is the equivalent cyclopent-2-en-1-one derivative to
the second and third compounds, both of which are embodiments of the present
5 invention. These results show the compounds in accordance with the invention can

be significantly less lipophilic than their equivalent.

Some further cLogP values have been calculated using a different program
(MacLogP) and are set out in figure 7. These results show the compounds in

10 accordance with the invention can be significantly more or less lipophilic than the
equivalent cyclopent-2-en-1-one derivative, depending upon the nature of the -SR

group bound to their cyclopentanyl rings.

General Remarks

15 The foregoing description of the invention is merely illustrative thereof and 1t
should therefore be appreciated that various variations and modifications can be
made without departing from the spirit or scope of the invention as set forth in the

accompanying claims.



LogP val ues have been cal culated for the follow ng conpounds WO 03/ 082813
PCT/ GB03/ 01379 110 O clogP 1.83 0Si O S OS 0.52 H2ZNOH OO0 HXC ~
H2N O S "wBimsos®B1d5 HN 7 NH O - CO2H The first of these ceapaBd®1378 t he
equi val ent cycl opent-2-en-|-one derivayjye to the second and third
conpounds, both of which are enbodi nents of the present 5 invention. These
results show t he conmpounds in accordance with the invention can be
significantly less lipophilic than their equivalent. Some further cLogP
val ues have been cal cul ated using a different program (MacLogP) and are
set out i Nyl &U%I%fémdmﬁégn&&ﬁ%a&&éQ&vwéshﬁbs@fﬁamubﬂ“;m, ﬁ&a@msjlance with
the i nvention n be significantly nore or |ess lipophilic than the

equi val entaspych ofent pResemt-ihvemtnm, dlesyi shall |b\¢edeedv@ééndlpﬂb' npehs vHerdiatour e of
the -SR gr bound their cycl opent an S eral Remar ks 15 The
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All documents cited herein are hereby incorporated by reference, as are any

citations referred to in said documents.



shoul d therefore be appreciated that various variations and nodifications
can be nmade w thout departing fromthe spirit or scope of the invention as
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15 WO 03/082813 PCT/ GB03/01379 - 114 Cains 1. A conpound conprising a
cycl opent anone, cycl opentenone, cycl ohexanone or cycl ohexenone group,
wher ei n awbDios®s2813 ng carbon atom carries an -SR 5 substit remGBOROIF9a
substituted or unsubstituted al kyl, alkepyl, alkynyl, aryl, aralkyl,

aral kenyl, or aral kynyl group that, optionally, includes at |east one
heteroatomin its carbon skeleton, the remaining avail able ring carbon
atonms are optionally substituted, and said conpound either: (a) is nore
sol ubl e irﬂa&@ér at a tenperature of 20 - 40C, 10 (b) is less lipophilic;
and/or, (c) has a greater therapeutic index; or; (d) is less soluble in
water at a tenperature of 20 - 40C, (e) is nore lipophilic; and/or, 15 (f)
has a great.er thepapeuhdcompisiag 4 tyaiomentagoeygichpentypohehaxlchesndneone or
cycl opent-2-en-1-one derivative in th ch abh drogen atom rgpl aces said -
SR group. % CYAlBSHIRRSGE RSP AL PR rsééi’tnﬁrcﬁfe%‘%?g'u?%’é{fslﬁ%t— five or six
menbered 206atRORVEH ©bHRMEI oViSHBsAnALd hIRFS hIkeRg, flkygylcaybhanligtom for ms
a carbonyl group wth an associ ated oxygen atom a second ring carbon atom
carri es areral@gnylsemarelkyadgrourthas, ap ly i inglodes e lepsiamsdietsrae g 4@ ¥y |

al kenyl, al kynyl ryl ral r ; p that,
optional | yc,ar?{%%%%%gxa%heﬁgfgggﬂ gévaﬁiéi?%lr&o %aﬁ? ﬁ]af}%‘? A%a% Itt)lgggﬁel eton, and
sai d conpodibdtiiged)@ahd aaidorgpopmohdoditfeernula 1: 25 XY Ra-S Z |

(a) is more soluble in water at a temperature of 20 - 40°C;
10 (b) is less lipophilic; and/orz,
(c) has a greater therapeutic index;
or;
(d) is less soluble in water at a temperature of 20 - 40°C;
(e) is more lipophilic; and/or,
15 6 has a greater therapeutic index;

than an equivalent cyclohex-2-en-1-one or cyclopent-2-en-1-one derivative in which

a hydrogen atom replaces said — SR group.

2. A compound comprising a saturated or unsaturated five or six membered

20  carbocyclic group, wherein at least one ring carbon atom forms a carbonyl group
with an associated oxygen atom, a second ring carbon atom carries an ~SR
substituent, 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 said compound is not a compound of formula I:-

25

X

R*—S Z I

in which R® is any group that can form a compound HS-R?, —---- is an optional

30 bond, X is OH, Y is O and Z is H when said bond is present, X is O, Y is OH and



in which R is any group that can forma conpound HS-R, ----- is an
optional 30 bond, Xis OH Yis O and Zis H when said bond is present, X
is 0, Y iwo@slosasds WO 03/ 082813 PCT/ GB03/01379 115 Z is @dndema/oszpd bond
is absent, and when X or Yis O, it is,bound to the ring by a double bond.
3. A conpound conprising a cycl opentanone, cycl opentenone, cyclohexanone 5
or cycl ohexenone group wherein a first ring carbon atomcarries an -SR
substituent, R is a substituted or unsubstituted alkyl, alkenglh a%kynyl,
aryl, aral%ys OHhpdierenid borghis ahsentiandy vhet Sugr ¥ ARP; 1o bgRdIte yhe FAg Plides at
| east one hgfarogatamin its carbon skeleton, the remaining available ring
carbon atons are optionally substituted, and said conpound is not a
conmpound of forrmula I: 10 XY a CR1 in which Rais any group that can
forma conpound HS-Ra, ----- is an optional 15 bond, X is OH e iS 0 and Z
i s H when Sai d BRPRWIGLERIINGE FEIpenAfofecsy CE?PE,“‘C‘?WCSCY& WHeh*Sai d
bond i s; abéxe@tclo}@'ﬂgnmgkoxp QbheYeih 3 kst Hhg cSrHRAUREMt A rdidiead +SRY shiystit@erdpubl e
bond. 4. A conmpound as cl al ned i laim1l, that is not is not _a conpound of

formula 2B if a spbstituRd-g lzlsgbstit;ﬂntr‘]:d/rcﬁ“ﬁ’lh kenyb dpyhpetprreliab 2edkewbion a
cai d bond PETGryRE e, BRARYY PR ik b et i el P G age
skeleton, the remaining available ring carbon atoms are optionally substituted, and
said compound is not a compound of formula I:-
10
X

R*—S Z I

in which R* is any group that can form a compound HS-R?, ----- 1s an optional

75  bond, X is OH, Y is O and Z is H when said bond is present, X is O, Y is OH and
Z is OH when said bond is absent, and when X or Y is O, it i1s bound to the ring by
a double bond. |

4. A compound as claimed in claim 1, that is not is not a compound of formula
20 I-
X
Y
R*—S" Z I
25  in which R® is any group that can form a compound HS-R?, ----- 1s an optional

bond, X is OH, Y is O and Z is H when said bond is present, X is O, Y is OH and



- 116 Z is OH when said bond is absent, and when X or Y is O, it is bound
to the ring by a double bond. 5. A conpound as clained in 2 wherein said
carbocyclwoogneaspsis an alicylic 5 group. 6. A conpound ®ETABRBOEFII N 2
conprising a substituted or unsubstitutgeg. cycl opentanone, cycl opentenone,
cycl ohexanone or cycl ohexenone group. 10 7. A conpound as clained in any
precedi ng clai mhaving a calculated or neasured | ogP value that is at

| east 0.25, .0, .75,..1 or, 1.25 higher. or_lower than  the.logP value for

t he equivé?é%ggiygFBHQQﬁﬁyﬁhgf-ﬁﬁ%’%¥F¥9?Téﬁ€h 3§&%H9Fp8ﬁgdtﬂg#?93¥$¥e in
whi ch a hydpoase vaham repl aces said - SR group, wherein the | ogP val ues
for the conpound and derivative are cal cul ated or neasured using the sane
15 technique. 8. A conpound as clained in any preceding claim conprising a

cycl opent - - enAlfo%qI?ou%rg.a%yc?al' Qg)fﬁ 3 M:Lin QR g%éééf@ﬁ& g%u 218 ag'aliéylftorrpound

as claimed’in any prieceding clarm conprising a subst tuted ‘o

unsubsts t ugedp3- (RS) -cycl opentan-1 -one, 3-(RS)-cyclohexan-1-one, 4-(RS)-

cycl opent an-1 -one, 4-(RS)-cycl opent-2-en-1-one, 4-(RS)-cycl ohex-2-en-1-one
or 3- (RS)-cyclopent-2-en-1 -one. 25 10. A conpound as clainmed in any of

claims 1 -57, COMRbinPbiAd A Slesdd inlf €8mPFisingASUBSidutdd &0u Gt QRedt anone or
cycl ohexanone group. 11. A conpound as clained in any preceding claimthat

i s transf oeyrideatineng, ¢yislopeatrnionsl @sloheyananset-cclohekennmns gspup-

cycl opent-2-en-1-one derivative, in which a 30 hydrogen atom repl aces sai d
- SR group, by a reverse Mchael reaction, or that is a pro-drug for said
equi vakent 7. WO B3¢d828hd RCETimBA3h Ah3 peecedibyg clidm Mvirggpoalndasd @l ai ned in

any pr ecedinrf]:gsu(i:le i]orzg]PC\(I)arITl?er tih%it psgat?eapslt UrZ%l, th}/OgE, 1 %rRl.Z%r}ggl&sr'or lower than
the logP value for the equivalent cyclohex-2-en-1-one or cyclopent-2-en-1-one
derivative in which a hydrogen atom replaces said — SR group, wherein the logP
values for the compound and derivative are calculated or measured using the same

15 . technique.

8. A compound as claimed in any preceding claim, comprising 2 cyclopent-2-

en-1-one or cyclohex-2-en-1-one derivative.

20 9. A compound as claimed in any preceding claim, comprising a substituted ot
unsubstituted 3-(RS)-cyclopentan—1-one, 3-(RS)-cyclohexan-1-one, 4-(RS)-
cyclopentan—1-one, 4-(RS)-cyclopent-2-en-1-one, 4-(RS)-cyclohex-2-en-1-one or 3-
(RS)-cyclopent-2-en-1-one.

25 10. A compound as claimed in any of claims 1 — 7, comprising a substituted or

unsubstituted cyclopentanone or cyclohexanone group.

11. A compound as claimed in any preceding claim that is transformable into the
equivalent cyclohex-2-en-1-one or cyclopent-2-en-1-one derivative, in which a
30 hydrogen atom replaces said — SR group, by a reverse Michael reaction, or that is a

pro-drug for said equivalent.



13. A compound as clained in claim 12, conprising an additional -SR group

5 bound to a substituent, itself bound to the carbocyclic group, or the
cycl opentwopaon®s28ey cl opent enone, cycl ohexanone or cycl ohex@aaraBogomrp. 14. A
conpound as clainmed in claim13 conprigi{ng an additional group -SR bound
to the first carbon atomin a side chain carried by the ring carbon atom
10 adjacent (a) to the carbonyl ring carbon atom 15. A conpound as clained

in any preceding claim wherein Ris an rou and R en or

L subet T dged OF cameanSs Af CLERE AN, PP FarBRPRgRE LPF PR o

aral kenyl ,, gt aral kynyl group, that optionally includes at |east one 15

heteroator% I‘PI'[S carbon skeleton. 16. A conpound as clainmed in any

preceding claim wherein Ror R | ncl udes at |east one hydrophilic group.

20 17. A cgmpoupd as cl ai whereln I C group is
Mnch udes’ a Myapesnd S aaiyf Sul d2sAPLThe T SRS 200ptde BY

ammm um CHouthbQJ bsghRYR.itsdi® boAndaambumibaSydhbgrcnqd drrthel aim 7, wherein R
or R provides the 25 functionality L an am ne, Hl pepti de, ester,

car boxyl i cCYSlOPENtAagPHAXGIOPENERPRE §¥F]P exagoagps|cyelg %P@Fh?&& 8%t one or t hi ol
to said conpound. 19. A conpound as clainmed in any of clains 1-15, wherein
Ror R includes at |east one |ipophilic group and/or is |ipophilic. 30

20. A conpidund Asommunddsmhmbénmﬂmn 1\1\“@#&4%“@8911134419@%@!@@? gPBup is a

substi t ut d or t| t a n r yl,
ar al kenyl tg‘ﬁ/ 58281 OIbffPFt%b%f % datrﬁ(ﬁgy g}}e’al Xarboﬁrag‘%xg that
optiong | Yad; ddaﬁ{ woes thk cAbasjl xﬁxigecdibbﬁraec&hom inits carbon skeleton. 21. A

conmpound as cI ainmed in claim20, wherein said |lipophilic group is a 5
substituted or unsubstituted phenyl or napthyl group, or an

N-tert-but @?ycaﬁst{%@yﬂound as claimed in any preceding claim, wherein R is an R*CH,-
group and R* is hydrogen or a substituted or unsubstituted alkyl, alkenyl, alkynyl,
aryl, aralkyl aralkenyl, or aralkynyl group, that optionally includes at least one

15  heteroatom in its carbon skeleton.

16. A compound as claimed in any preceding claim, wherein R or R” includes at

least one hydrophilic group.

20 17. A compound as claimed in claim 16, wherein said hydrophilic group is or
includes a hydroxyl, carbonyl, cAarboxyl, amino, amido, quaternary ammonium or

thiolyl group.

18. A compound as claimed in claim17, wherein R or R* provides the
25  functionality of an amine, amide, peptide, ester, carboxylic acid, carboxylic acid salt, -

alcohol, aldehyde, ketone or thiol to said compound.

19. A compound as claimed in any of claims 1-15, wherein R or R” includes at
least one lipophilic group and/or is lipophilic.

30
20. A compound as claimed in claim 19, wherein said lipophilic group is a

substituted or unsubstituted alkyl, alkenyl, alkynyl, aryl, aralkyl, aralkenyl, or



S-cysteinyl ester. 22. A conpound as clained in any preceding claim
wherein the carbon atomin the 3 position in the cycl opentanone or

cycl ohexaworvg/ogismgy carries an -SR group. 10 23. A conpoumdTasBosioai7oed i n
any preceding claim wherein the groupjigSR is an S-cysteinyl or a
substituted S-cysteinyl group. 24. A conpound as clainmed in claim 23,
wherein the substituted S-cysteinyl 15 group is a di- or tri-peptide group

25. A colr]rg1 und as cl ai nedlfl n clam?23,

that includes an S-cysteinyl iety.
wherei n t REALEYFL £FRUR é‘dt’S’Péﬁ?gg]EX’ AYHude 5 deast ena A SIQRAPHISTRT O™ an

S-cystei nykebkdsert - but oxycarbonyl, an S-cysteinyl ester, an S-glutat hionyl
ester, or an S-cysteinyl N-tert-butoxycarbonyl group. 20 26. A conpound as
claimed in any preceding claimof the formula XI:- 0 X SR 25 wherein R

is as defijjed in, any of ¢l ai 1.- 25 : - cl ai in any
precedi ng Zgr ai m%acef{‘ﬁﬁu?%és flg?nrlr% & Tzllalm %?I Y@@%@?&Q&I@@%g%@gh ‘
PCT/ GBG3/ Q4B @utedldOukbubktiddtdd phdRyl &x hapthyl F26up, ofun R-rt-RSo&cdbbA R3 H
R4 11 111

S-cysteinyl ester.

22. A compound as claimed in any preceding claim, wherein the carbon atom in

the 3 position in the cyclopentanone or cyclohexanone ring carries an —SR group.
10

23. A compound as claimed in any preceding claim, wherein the group — SR is

an S-cysteinyl or a substituted S-cysteinyl group.

24. A compound as claimed in claim 23, wherein the substituted S-cysteinyl

15  group is a di- or tri-peptide group that includes an S-cysteinyl moiety.
25. A compound as claimed in claim 23, wherein the substituted S-cysteinyl
group is an S-glutathionyl, an S-cysteinyl N-tert-butoxycarbonyl, an S-cysteinyl
ester, an S-glutathionyl ester, or an S-cysteinyl N-tert-butoxycarbonyl group.

20

26. A compound as claimed in any preceding claim of the formula XI:-

@)

SR

25  wherein R is as defined in any of claims 1 - 25.

27. A compound as claimed in any preceding claim having the formula II, III, IV

or V:-



00 HOXHR RRR R~-" OX RERBRE =R3 HRA HR4 IV V wherein R1,
R2, R3, R4, R5 and R6 can (independently) be hydrogen or any other

appropri awe oaogmiy and X can be any appropriate noiety, ercemBoagiizhat at
| east one of R - R6 is a group -SR agiglefined in any preceding claim 5
28. A conpound as clainmed in claim27 having the formula (a) or (b):- 10 0
0 HR HR R6R2 R RR RCH2S OX RCHRS R3 H R4 HOX 3 (a) (b) 15
wherein: Ris as defined in any of clains 1 - 25, WD 03/082813

PCT/ GB03/ 01379 - 1200 Rl and R2are, indepe ﬁently, hydr ogen, hal ogen,
substituted or u -ub:tlt&{ed al kyl , subgsti or unsubstituted al kenyl,

substituted or unsupst At ed alkynyl > £d or unsubstituted
anmi noal kyl, subB&Ttd o?Rynsubstltut* | tReo, substituted or
unsubstltuted aI S . substitutef, 9

g bstituted al kyl sul fonyl,
substituted or ubstltuKE§ carbocycllc

kb §ﬁbst|tuted or
unsubsti tuted aralk§f dr substituted or unsubstituted heteroaromatic or
het eroal i cycli c, I

wherein R,, R,, R;, R,, R; and R¢ can (independently) be hydrogen or any other
appropriate moiety and X can be any appropriate moiety, excepting that at least one

of R, — R is a group —SR as defined in any preceding claim.

28. A compound as claimed in claim 27 having the formula (a) or (b):-

10

15 wherein: R is as defined 1n any of claims 1 - 25,



R3 and R4 are hydrogen, 10 R6 is hydrogen or a hal ogen, and X has the
formula: R7 R7 -a-GR8 or -a-Si-R8 | | RO Kg 15 wherein R7, R8 and R9
are, indewendesasiy, hydrogen, hal ogen, substituted or unechmiBsoizd al kyl,
substituted or unsubstituted alkenyl, {sgbstituted or unsubstituted

al kynyl, substituted or unsubstituted al koxy, substituted or unsubstituted
am noal kyl , 20 substituted or unsubstituted aIkyIthio substituted or
unsubstituted al kyl sul finyl, substituted or stitl l.su onyI
substituted or unsubstit eﬂl%gzﬁﬁcVéFP%"d&PW ng ]L?Sé’(’,l’ S(‘J‘F’g“tut
unsubstituted aral kyl, or,siBstid.tdd ﬁg logubsgmg@s,t hhgﬁ&@tmgqr@ayprmtl c or

heteroalicyclic, and "a" 1s 25 absent or i nk |n% group, optionally a

hydr ocar byl 1i nki ng groupﬁmunncmerﬁowﬁupanééyﬂwny(ﬁﬁmUUSQdVE)03/082813

I(:’gl'/ ?3)0 3/01379 -121 unsuﬁsututelfémlnoalkR? Rgstg?uteg(}r| unngstll;%(\;Ha%S HRA HRA
5 alkylthio, substituted or unsubstituted alkylsulfinyl, substituted

or unsubstituted alkylsulfonyl, substituted or unsubstituted
carbocyclic aryl, substituted or unsubstituted aralkyl, or
substituted or unsubstituted heteroaromatic or heteroalicyclic,
R, and R, are hydrogen,

10 R is hydrogen or a halogen,

and X has the formula:-

i 5
—a—(|:—R8 or —a—SIi—Rg
Ry Ry

15
wherein R, Rgand R, are, independently, hydrogen, halogen,
substituted or unsubstituted alkyl, substituted or unsubstituted
alkenyl, substituted or unsubstituted alkynyl, substituted or
unsubstituted alkoxy, substituted or unsubstituted aminoalkyl,

20 substituted or unsubstituted alkylthio, substituted or
unsubstituted alkylsulfinyl, substituted or unsubstituted
alkylsulfonyl, substituted or unsubstituted carbocyclic aryl,
substituted or unsubstituted aralkyl, or substituted or
unsubstituted heteroaromatic or heteroalicyclic, and “a” is

25 absent or a linking group, optionally a hydrocarbyl linking
group;

or the formula (c) or (d):-

30



5 wherein: Ris as defined in any of clains. 1 - 25, R and R2 are

hydr ogen, R3 and R4 are, independently, hydrogen, hal ogen, substituted or
unsubst i twDed/osdsky| , substituted or unsubstituted al kenyl pCcTaaHISPO1370t ed or
unsubstituted al kynyl, substituted or _}9iunsubstituted am noal kyl,
substituted or unsubstituted alkylthio, substituted or unsubstituted

al kyl sul finyl, substituted or unsubstituted al kyl sul fonyl, substituted or
unsubstituted carbocyclic aryl, substituted or unsubstituted aral kyl, or
substituted or unsubstituted heteroaromatic or heteroalicyclic, 15 and R6
and X are as defined for fornmulae (a) and (b) above. 29. A conpound as
clainmed in any of claims 1 - 21 ha@ng the formula VI:- 0 RIcH Z" X R2
OR3 YHR4 IV 20 wherein: R Hs OQI% substituted or pps bsti t uted

al kyl or al kenyl group containi ng 0 carbon atoms; W0, 034082813

PCT/ GB03/ 01379 -122 R2 is a t&8820r unsubstit utfed —~aixkenyl ,
al kynyl, aryl, aral kyl aralken aralkynyl group, optibns i i
at | east one heteroatom in R¢H:2 nRskel et on, and kE@HeHl mi ng " Rs12 car bon
atons; R3 is a substituted or unstbstituted aIkyI al kenyl , Bal¥ynyl , aryl,
aral kyl 5 aral kenyl, or aral kynyl (group, optlonally includiqg at | east one
heteroatomin its .

5 wherein: R is as defined in any of claims 1 - 25,
R, and R, are hydrogen,
R, and R, are, independently, hydrogen, halogen, substituted
or unsubstituted alkyl, substituted or unsubstituted alkenyl,
substituted or unsubstituted alkynyl, substitutgd or

10 unsubstituted aminoalkyl, substituted or unsubstituted
alkylthio, substituted or unsubstituted alkylsulfinyl, substituted
or unsubstituted alkylsulfonyl, substituted or unsubstituted
carbocyclic aryl, substituted or unsubstituted aralkyl, or
substituted or unsubstituted heteroaromatic or heteroalicyclic,

15 and
R¢and X are as defined for formulae (a) and (b) above.

29. A compound as claimed in a£1y of claims 1 — 21 having the formula VI:-

20 wherein:-

R, is H, or a substituted or unsubstituted alkyl or alkenyl group containing 1

to 3 carbon atoms;



carbon skel eton, and containing 1-12 carbon atons, or a silyl group; R4 is
H, or an al kyl group containing 1-3 carbon atons; X is H, a hal ogen, or an
al kyl growp ocosasas ni ng 1-3 carbon atons; Y is a group - SRCagGRbafiated in
any of claims 1 - 25; 10 Zis a group_~SR_as defined in any of clains 1 -
25; nis 1 or O; the bond shown as ---- is present when n is 0 and absent
when nis 1; and R2 is cis- or trans- with respect to the carbonyl carbon
in the cyclopentene ring when the bhond sgovvn as ---- is aﬁse t. 15 30. A
compound as cl aknBd fHbsapedPr epsphshtuted alsgl, glkonygalkpaylsary é‘f"’@f}’é set out
in fornul nyl0 i hdfinRat | N its

unsat ur at Za }Iikg?}ghgﬁéréllgrgyg? gF’g?]}%/tll%rlla\g’;%E%hai g teergﬁ%rge?%éé&%%% th a COOX
group and ¢mbémdedetdnt and Bomampag1-d2oashonatpmsnon- pol ar and WO 03/ 082813
PCT/ GB03/ 01379 -123 preferably H.or. - al k ,ou hs Hor a
strai ght chain 3152 Gnéuatfﬁlpé%égﬁlubs.ugfa}ﬁ%lkélrgﬁ(ﬁ?yla%%y%li% %is?ﬁéléyfl ined in any
of claif16 dratkeRP, 0B 1rallynGDRAPNEpESnAlly dhdledingat Bay: Oie kéraiorsord in iR5 havi ng
the structure set out 5 in formula VIII: O R RS RRVIII

carbon skeleton, and containing 1-12 carbon atoms, or a silyl group;
R, is H, or an alkyl group containing 1-3 carbon atoms;

X is H, a halogen, or an alkyl group containing 1-3 carbon atoms;

Y is a group —SR as defined in any of claims 1 - 25;

10 Z is a group —SR as defined in any of claims 1 - 25;
nis 1 or O
the bond shown as ---- is ptesent when n is 0 and absent when n is 1; and

R, is cis- or trans- with respect to the carbonyl carbon in the cyclopentene
ring when the bond shown as ---- is absent.
15
30. A compound as claimed in any of claims 1 — 25 having the structure set out

in formula VII:-

VII
wherein R is a saturated or unsaturated, branched or straight alkyl chain terminated

20  with a COOX group and includes 4 to 15 carbon atoms, X is non-polar and



wherein each of R and R2 is H, or a saturated or unsaturated branched or
straight chain alkyl group, both R and R2 together include between 4 and
12 carborwatosmszsi3and R is as defined in any of clains 1 PCIEGBI3O1H2. A
conmpound as clainmed in any of clains 112325 having the structure set out
informula IXX 0 RSRL 21X wherein RL and R2 are H, or an -OR3 group in
which R3 is a substituted or 15 unsubstituted al kyl, al kenyl, al kynyl,

Chat " opt | GRAIFIT EbPLAGs - dt TRt T AT BT TR G G aieied et on
R and m.aﬁﬁrg 8%42%9 ROR abldeBREH R 4§y @Scisiedsi nedsin any of clainms 1 - 25.

20 33. Aco as clainmed in any 'of clains 1 - 25 having the formula X
WO 03/ 082813 PCT/ GB03/01379 -124 0 RL _ & (SR) n x wherein R is

hydrogen, r 2 RUBSKILULEH cBln HIFHARE b dbiGH ALIOK oo Rl EDY Ryl BT Y1
aral kyl aral kenyl”,"o6r arafﬁyny? grodb, optionally 'nél'u ing at [east one
het er 0t ormifBrmBlai¥¥Il:car bon skeleton, Ris as defined in any of clains 1 -
25 and nis 1-3. 34. A conpound as clainmed in any preceding claim that is
pharmaceutically, or therapeutically active. 10 35. A conmpound as cl ai ned
in any preceding claimfor use in nedigine. 36. A conpound as clainmed in
any preceding claim for treating the fpjuman or ani mal body by therapy, or
for use in a diagnostic nethod practi udn the

RS R?
VIII

wherein each of R' and R?is H, or a saturated or unsaturated branched or straight
chain alkyl group, both R' and R? together include between 4 and 12 carbon atoms,
and R is as defined in any of claims 1 - 25.

10
32. A compound as claimed in any of claims 1 — 25 having the structure set out

in formula IX:-

O

RS R!
R2
X

wherein R' and R? are H, or an —OR’ group in which R’ is a substituted ot

15 unsubstituted alkyl, alkenyl, alkynyl, aryl, aralkyl aralkenyl, or aralkynyl group
containing 4-12 carbon atoms, that optionally includes at least one heteroatom in its
carbon skeleton, R' and R? cannot both be H, and R is as defined in any of claims 1

- 25.

20 33. A compound as claimed in any of claims 1 — 25 having the formula X:-



human or ani mal body. 15 37. A conpound as clainmed in any of the preceding
clainms having activity in respect of one or nore of the follow ng: a)
activati rgoHsBs1s)Y3 i nhi biting NF- xB 20 ¢) inhibiting the repldBramizn of
HSV-1 d) inhibiting the replication of §gndai virus e) inhibiting

i nfluenza virus. 38. A conpound as clained in any of clainms 35 - 37, for
treating a viral-nediated 25 disorder, a bacterial-nediated di sorder, a
di sorder nedi ated by radiation, an inflammatory disorder, a disorder of
the i mune system ischenia, arteriosclerosfs, a disorder involving cel
proliferation, a disorder involving damage [jo cells or killing of cells,
di abetes, a disorder affecting an aqu&ti Opani sm oxidative stress, a
degenerative di sease, burns or a disorder &&Qg calcium | oss or
deficiency, or for WO 03/082813 PCT/ GB03/ 013 -125 use as an
anti-oxidant, i.n conmbating the effects of ageing, or in pronoting wound
heal ing. 39. A conpound as clainmed in claim38, wherein the disorder
involving cell 5 proliferation is a cancer. 40. A conpound as clainmed in
claim 38, wherein the degenerative disease is neuro-degenerative

pr ef er abl ywBSEin Réiy hydrogent oca subssitutsd reingabs tsuigd edad calkenyl, akyngl, aipound
as claimed i n cl al E at_ r L

t enper at ur aera@?’fiﬁ%lk-%ﬁogén y(%’ ?ﬁgrgﬁslg’ ﬁ%%lﬁ IEW Inl?céé('ptﬂhglr:%t gerall gﬂ%ﬁ%l&g r@#om i

cycl ohex- 2itegarbbn ehdeton, Byichodefiteinemylofotemddr+ 2atande isri-ni ch a hydr ogen
atomrepl aces said - SR group, for use in treating the human or ani mal body
by therapy or in a diagnostic nethod practiced upon the human or ani nal
body, Wger 84N sal GrMsRindAMBS dtif@nyl prédeding athiinl) kisd: iaphatfhatutsallg, or
conmpound.

therapeutically active.
70 35. A compound as claimed in any preceding claim for use in medicine.
36. A compound as claimed in any preceding claim, for treating the human or

animal body by therapy, or for use in a diagnostic method practiced upon the

human or animal body.

15
37. A compound as claimed in any of the preceding claims having activity in
respect of one or more of the following:
a) activating HSF
b) inhibiting NF- kB
20 c) inhibiting the replication of HSV-1
d) inhibiting the replication of Sendai virus
e) inhibiting influenza virus.
38. A compound as claimed in any of claims 35 - 37, for treating a viral-mediated

25  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, a disorder involving damage to cells or killing
of cells, diabetes, a disorder affecting an aquatic organism, oxidative stress, 2

degenerative disease, burns or a disorder involving calcium loss or deficiency, or for



42. A conpound as clainmed in any of clains 1-38 that is |ess soluble in
water at a tenperature of 20 - 40C and/or nore |ipophilic than an

equi val emvoapoBmshex- 2- en- 1-one or cycl opent-2-en-1 -one ®ETIGREIBIOVEII N

whi ch a hydrogen atomrepl aces said 2Q2$R group, for use in treating the
human or animal body by therapy or in a diagnostic method practiced upon
the human or ani mal body, wherein use involves the topical admnistration
of said conpound, preferably to the skin 43. The use of a conpound

cl ai ned i "4y "‘Bfa“é‘r%ﬁ‘ﬁ%‘“im( grmbating ‘iefg@étér"éﬁgf‘(‘}gi or Peproghot W%Wh‘?ym s of
one or nong.Qf.the follow ng: HSF, NF- KB, the heat shock response, viral
replication, %ral -nmedi ated di sorders, bacterial -nedi ated di sorders,

di sorders nedi at ed by radiati on (e g. by UV-radiation), inflarmatory

di sorders, 9 di SRI‘ dﬁgl‘ iéll%lfd z;[shc a1 a?rx%%eg\}heiragqgmd?sorc?‘ 1gv$19§1§ C%IIOSI S

di sorders- ?nvoIV| pro era i'on sorders 1 mvolvin mage t
ki I'ling of poifdationts deahet.es. 30 44. A pharmaceutical conposition
conprising a conmpound according to any of <clains 1-42 and optionally
i ncluding a pharnaceutically acceptable carrier. WO 03/082813

PCT/ GBO3/ 04379 A &z@xﬁéd £ SAMRAsh uagﬂ ﬁswﬁk@lm adbenbative dfed@ris use in
medi ci ne, preferably for treating a disorder as recited in any one of

cl ai ms 38- dfiro4Bgereretng s ferably BSEs Ingivrieadiaph CEPapmzhegneddisegser ei n t he
conpound is nore 5 soluble in water at a tenperature of 20 - 40C and/ or
| ess lipophilic than an equival ent cycl ohex-2-en-1-one or

cycl opent - 2t.en- A-vep&lerd asadliiediin awhio€ blams mmrmgen rabenol e a‘mwstaaitd -

SR group, and the conpaositio for | at oral . adm ni
47. A conpﬁéﬁr?wﬁﬁt‘%énglzﬁi'#é? Pﬂgé gﬁ‘dh% 20, 2R HIHR et“ﬁéy‘i‘Bf’rﬁbszd‘ is

lless  sol ublgeids ¢ ‘2’@0@&1@@ —e@t-1- QHPQE@M@ iRwidh 2 hf@z@g@ﬂgécﬁﬁ rB@h&slshfdaphi i c
than an equivale ycl ohex-2-en-1-one or cyclqdﬁ;ent -en-|-one derivative

in which aSRrgydmmgfenuaft mnrczepﬂgabeélugand)r-ansmldq Ry serpyhe iegriediastien i s
formul at edmfe%od pra@h uponrrlhrt]aI LA 6r0glnun8f gj)gyﬁ&m&fe&l altdh@seghba\res the

15 oral administration of said compound.

- 42, A compound as claimed in any of claims 1-38 that is less soluble in water at a
temperature of 20 - 40°C and/or motre lipophilic than an equivalent cyclohex-2-en-
1-one or cyclopent-2-en-1-one derivative in which a hydrogen atom replaces said —

20 SR group, for use in treating the human or animal body by therapy or in a diagnostic
method practiced upon the human or animal body, wherein use involves the topical

administration of said compound, preferably to the skin

43.  The use of a compound as claimed in any of claims 1 to 37 as a research tool
25  for the analysis of one or more of the following: HSF, NF- kB, the heat shock
response, viral replication, viral-mediated disorders, bacterial-mediated disorders,
disorders mediated by radiation (e.g. by UV-radiation), inflammatory disorders,
disorders of the ifnmune system, ischemia, arteriosclerosis, disorders involving cell
proliferatior;, disorders involving damage to, or killing of cells, or diabetes.
30
44. A pharmaceutical composition comprising a compound according to any of

claims 1-42 and optionally including a pharmaceutically acceptable carrier.



15 48. A food for an aquatic organi smconprising a conpound according to
any of clainms 1 to 40. 49. An aquatic environnent (e.g. an aquaculture)
conpri si goa3osspound 20 according to any of clains 1 topré@:GEO/H01dd8e of a
conpound as clainmed in any of clainms 1175642 for the manufacture of a

medi cament for use in a therapeutic or diagnostic nethod practiced on the
human or ani mal body. 25 51. A use as clainmed in claimb50, for the
preparation of a medicament for treatin viral - medi at ed _di sorder, a
bact eri al -4redi a‘%éﬂ“ﬂ’ioé’é‘toﬂé‘rs,d*’émdflé‘bfgé’r“ Hefar ssop ™5 CF‘édPaerfFfaﬁg ‘gﬁ

I nfl ammat qpy, (i, SO5ider 2 HlcROl Q‘?En)p$né beclhimyuseagyst em ischem a,
arteriosclerosi’'s, a disorder 1nvolving cell proliferation, cancer, a

di sorder involving 30 damage to cells or killing of cells, diabetes,
oxi dative ress, a degenerati.ve .disease,, bwns, i sorder 1nvolving
cal ciumlo 6ts orR&Bf’}P&Sg‘ﬁ’ 's Jpimed ip &8 2‘r4 Tt é(‘:vt%leﬁ%n gir’le c%raﬁa?l%'{]lsot%]égegi sm
WO 03/ 0828L3uHET $BR340138pentdé 0920 -AluSandgocleas ipebliilic eamian 51, for the
preparation of a nedicanent for use as an_ anti-oxidant, in égpnting wound
heal i ng oredqyéerlem cgelRben-Prig-1198¢ OF CECPROUT2-cAgePHydersah3e IAVEEE s cl ai med
inclaim drgg n 'Itggm E@ﬁgg{ alid NS0 rd?:p','gﬁj('l %'Eﬂﬁ@és@{ioﬂjﬁefo'rﬁulatt&ﬁﬁ{ﬂ didl a

I's

neur o- degener ati ve ase, preferably BSE, new Vvariant CID, or
Al zhei ner' gimlinsseasien. 54. A nethod for treating a condition, disorder or
infection in a human or 10 animal subject, conprising adm nistering a
therapeutically effective anmount of a conpound as clainmed in any of clains
1 - 42;0r &.COMAQSINPdRicSasCiaiiEddnichisl B 68 4BR¥hedéinchaicompédnd Ts tess sai d
subject. 55. A nethod of treating % vin&}-ne i at ed d&sordﬁr, a
bact eri al - 8dplgfipgyater at a temperatureé o 20 - C and/or more lipophilic 'than an

equivalent cyclohex-2-en-1-one or cyclopent-2-en-1-one derivative in which a

hydrogen atom replaces said — SR group, and the composition is formulated for

topical administration, preferably to the skin.

15
48. A food for an aquatic organism comprising a compound aécording to any of

claims 1 to 40.

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

20 accordihg to any of claims 1 to 40.

50.  Use of a compound as claimed in any of claims 1 - 42 for the manufacture of
a medicament for use in a therapeutic or diagnostic method practiced on the human
or animal body.
25
51. A use as claimed in claim 50, for the preparation of a medicament for
treating a viral-mediated disorder, a bacterial-mediated disorder, 2 disorder mediated
by rédiation, an inflammatory disorder, a disorder of the immune system, ischemia,
arteriosclerosis, 2 disorder involving cell proliferation, cancer, a disorder involving
30  damage to cells or killing of cells, diabetes, oxidative stress, 2 degenerative disease,
burns, a disorder involving calcium loss or deficiency, or a disorder effecting an

aquatic organism.



15 disorder, a disorder nediated by radiation, an inflammatory di sorder, a
di sorder of the immune system ischem a, arteriosclerosis, a disorder

i nvol vi ngwoeBlos2sps ol i f erati on, cancer, a disorder involvi rgTaaBmYE37VO cell s
or killing of cells, diabetes, oxidatyye.stress, a degenerative di sease,
the effects of ageing, burns, a disorder involving calciumloss or
deficiency, or a disorder effecting an aquatic 20 organism conpri sing

adm ni sterjng a conpound as. cl.ai ned in _ any one .of clai 1- 42 or a
composi ti oW as ‘P& AbH2ime ‘I“a‘il?ﬁrgﬁgz fgr ¢ éﬁe%mﬂﬁilfg at’BQ%C%'BT‘)‘]“gFSf Y8uftering
fromone of IR 6xiQinSal PrdRbsid 808d hedlindbratRUn ot R ke fftabf | east
aneliorate at |east one of said conditions. 25 56. A nmethod of pronoting
wound healdgagg- conpri sing adm nistering a conpound as clained in any one
of clainms 1-42 or a conposition as clainmed in any of clains 44-47 to a
wounded subject in an anmount effective to pronote wound healing. 30 57. A
met hod sas 53.ai nkGsé Bs claphéed bclainh BT, don thdpregeneioarcta medidimeaster use an

neur o- degener ati ve di sease, pref.erably BSE, variant CJ or Al zheiner's
di sease. \WSAHERIEYRTS deggecti’s H1%59 Pr?gi%y g@%ﬂl%i’ﬁbﬂ“&ﬁbdé’ér easi ng the

| i pophi i CAf,YeididsUisdaiCr easi ng the water solubility and/or the

t herapeutic index of a pharmaceutically active second conpound conpri sing

a saturated or unsaturated five or six nmenbered carbocyclic group, wherein

at 1east oge ri Qg GALRON. ALAMS OLIR:ASALRANKL o FLAURIN b1 Allz, B9SOCT at ed
oxygen atom sdid ne o%rconp sing formng an adduct of sai d second
conmpournd adiimal $ubjalt, @impieng edmitiaetiy a WwhenpeuicRlly sffbgtdreogerumarofa

substituted or wunpsubstituted al kyl, alk |, al kynyl, aryl, aralkyl,

o T kenyl - Scsmboe gD Ry Ehalis St T compntradseaimeR e inne
heteroaicnqdfyﬁhgﬁngambpﬂu§&ﬁag§ Bet. 10 59. A nethod as clained in claimb58,
wherein Ris an R CH2- group and R is hydrogen or a substituted or

unsubstituted al kyl, al kenyl, alkynyl, aryl, aral kyl aral kenyl, or

aral kynyl g¢ oups {Hatq Ut QBaL hWilNEleddesa Blsol &251 bRRENIShETRREOM i n T ts

15  disorder, a disorder mediated by radiation, an inflammatory disordet, 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-
42 or a composition as claimed in claim any of claims 44-47 to a subject suffering
from one or more of said conditions, in an amount effective to at least ameliotate at

least one of said conditions.

25 56. A method of promoting wound healing, comprising administering a
compound as claimed in any one of claims 1-42 or a composition as claimed in any
of claims 44-47 to a wounded subject in an amount effective to promote wound

healing.

30 57. A method as claimed in claim 55, wherein the degenerative disease is a
neuro-degenerative disease, preferably BSE, new variant CJD, or Alzheimer’s

disease.



carbon skeleton. 15 60. A nethod as clained in claim58 or 59, wherein R or
R includes at | east one hydrophilic group. 61. A nethod as clained in

cl ai m 60, watvangisms sai d hydrophilic group is or includes acmaBooxnyd79
carbonyl, carboxyl, ami no, amdo, quatgygary ammoniumor 20 thiolyl group.
62. A nmethod as clained in claim52, wherein Ror R provides the
functionality of an am ne, am de, peptide, ester, carboxylic acid,
carboxylic acid salt, alcohol, aldehyde, ketgne or thiol to said adduct.

enyae, .

25 63. A @8t hod Wth%?%‘é%clf?@lftg]ﬂfée!lipﬁabﬁ‘icit}’ ép {/Ofa’ﬁﬁ‘iea?m_&é%? ¥4 ng the water
sol ubi | i t YRR pLalfS: 4:0%hBREUNICinUBEGK, PhamBlakERRCNILE SLdadact | ve second
conpound conprising a saturated or unsaturated five or six nmenbered

car bocycl icoempguodpomphsingi msatrataast uronmreied fiveartron mermrerébearboayddiar bony|

group with an 3Q associated oxygen.ato said nmet hod conprising form ng an
adduct of 853§Ry "’g‘é‘:é‘c')‘ﬁtftll“i?f)hﬁ%%ﬂég Shkog & I?lof?)rrgfs atcﬁ%%ngg%ra%g mgﬁher ein Ris
hydroggn Qgsqietdskyderta@8n0%aid uitshibis toraptisidgdbliting sal ddaiuyt of alikyenond aryl,

aral kyl, aral kenyl, or aral kynyl group that, optjonally, includes at |east
one het er carpeung snds biglipdihe keretls KR Wrasioo sshysireger epp spiptsyisd org 29
64. A net hod - [ ' [ LN ' Tyl GEAUHL pd R is
hydr ogen dlrns?agszﬁ Jseta i°t t’e%lge (??llc}?] ugg? f%ﬁl}?élg&lélagylk%yg%egﬁa)clp%y}a?f(ynyIh,a ‘aryl |
aral kyl  aspalokelylinclodesaatdédey nyé hereoempomtinats apbémakdlétpni ncl udes at | east
one heteroatomin its 5 carbon skeleton. 65. A nethod as clained in claim
63 or 64, wherein Ror R includes at |east one |I|ipophilic group and/or is
|'i pophjgl i 59. 10 £8nethodBé Hiathn@binCdl@in1B8] witereindRk 18 G0, R*@MEF @idupsaidiRi ispophi | i ¢
group is a substituted or unsubstituted al kyl, akl kenyl , a} kyr]gl , aryl,

aral kyl , drvaregsayer a gibstigred Ry rptubstistpd elkab 2lsprh alanry 2ol ictides at | east
one heter Oaarglﬂgﬁ)’l,noﬂ :Ir§lk9ﬂfl%99up, that optionally includes at least one heteroatom in its

carbon skeleton.

15 60. A method as claimed in claim 58 or 59, wherein R or R™ includes at least one

hydrophilic group.

61. A method as claimed in claim 60, wherein said hydrophilic group is or
includes a hydroxyl, carbonyl, carboxyl, amino, amido, quaternary ammonium or

20  thiolyl group.

62. A method as claimed in claim 52, wherein R or R* provides the functionality
of an amine, amide, peptide, ester, carboxylic acid, carboxylic acid salt, alcohol,
aldehyde, ketone or thiol to said adduct.

25
63. A method of increasing the lipophilicity and/or decreasing the water
solubility and/or the therapeutic index of a pharmaceutically active second
compound comprising a saturated or unsaturated five or six membered carbocyclic
group, wherein at least one ring carbon atom forms a carbonyl group with an

30  associated oxygen atom, said method comptising forming an adduct of said second
compound and a thiol of the formula HR, wherein R is hydrogen or a substituted or
unsubstituted alkyl, alkenyl, alkynyl, aryl, aralkyl, aralkenyl, or aralkynyl group that,

optionally, includes at least one heteroatom in its carbon skeleton.



skel eton. 15 67. A nethod as clained in claim®66, wherein said |ipophilic
group is a substituted or unsubstituted phenyl or napthyl group, or an
N-tert - buwoxgosasbdnyl S-cysteinyl ester (e.g. nethyl andpetrtosop/ogroup. 68.
A nmethod as claimed in any of clains 58267, wherein the group - SR in the
20 thiol of formula HRis an S-cysteinyl or a substituted S-cysteinyl
group. 69. A nethod as clained in claim®68, wherein the substituted
S-cysteinyl group is a di- or tri-peptide group that includes an
S-cysteinyl noiety. 25 70. A nethod as clainmed in claim69, wherein the

substitutgd S-Cy¥&hHY hs FLBHE id SaifN6HveedéiatRi0ny IR *Call- §rcﬁ:}15$alrﬂl Riyis
N-tert-butoxycarbonyl, an S-cysteinyl ester, an S Iutathlon ester, or

an S—cystélydytigeN-QI@%u‘imtlm@'@aﬁlbwwpwg?‘b&lﬂﬂ’l fhkeny, hlddafélba Yilned in any
of claims 28r7fn ShShAbAyl N8, AdHHCss dchafty ARIBNALABERUbAL Ableloddil i

conmpound &6 1ng a unsat rated five or six
carbocyclkﬁﬂgﬁpu&knmhereln at | east one ring carbon atomfornms a carbonyl
group with an associ ated oxygen atom and a second ring carbon atom carries
an -SR or -SCHZR substituent. WO 03/082813 PCT/ GB03/01379 -130 72. A

net hod as 6%' ai nRQnétHog |a§-'cf£‘irzgd iNOge6 R ot B8, wHEGE R|c>°r R iseRpedndess onel ai ned
inany of clainms 1 - 73. A method as clainmed in any of clains 58-73,

wher ei n tngmhdnmavegmméébtyIHHE@ﬂVe second conpound conprises an
unsaturated five or six menbered carbocyclic group, the adduct conprises a
saturated or unsaturated, preferably saturated, five or 'six nenbered
carbocycl i65. gr oAnethbé asuhinged of claiat bs,rwla&remssaiim lipaplailif igveupois asi x  menber ed

car bocyclic group is the sane. i d Cco the 10

five or sisebrattsed efupsHsgEyret o yb?@ﬁbq ﬂﬁ¥$@ Ggﬁgﬁdgagﬁgﬁfgﬁer doubl e
bonds thaﬂal‘kgﬁylchHﬁ'ﬁ GERAE D tidrihily NG cHAEONA e £QIRR U 0flden aNits §RbeA - SCHZRX
subst it uent bound to a ring carbon atomin the adduct, the equival ent

t o whi ch igskelehen.second conpound, optionally, is unsubst i t ut ed.

15 67. A method as claimed in claim 66, wherein said lipophilic group is a
substituted or unsubstituted phenyl or napthyl group, or an N-tert-butoxycarbonyl

S-cysteinyl ester (e.g. methyl and ethyl) group.

68. A method as claimed in any of claims 58-67, wherein the group — SR in the

20  thiol of formula HR is an S-cysteinyl or a substituted S-cysteinyl group.

69. A method as claimed in claim 68, wherein the substituted S-cysteinyl group is

a di- or tri-peptide group that includes an S-cysteinyl moiety.

25 70. A method as claimed in claim 69, wherein the substituted S-cysteinyl group
is an S-glutathionyl, an S-cysteinyl N-tert-butoxycarbonyl, an S-cysteinyl ester, an S-

glutathionyl ester, or an S-cysteinyl N-tert-butoxycarbonyl group.

71. A method as claimed in any of claims 58-70, wherein the adduct 1s a

30 pharmaceutically active compound comprising a saturated or unsaturated five or SIX
membered carbocyclic group, wherein at least one ring carbon atom forms a
carbonyl group with an associated oxygen atom and a second ring carbon atom

carries an —SR or —SCH,R" substituent.



15 74. A nethod as clainmed in any of clains 58-73, wherein the adduct is
formed via a Mchael reaction between the unsaturated second conpound and
t he thi olwo 03682883 met hod as clained in any of clains 58- 72CTidBIBOIITI a
further -SR or - SCH2RX group is added jispgt.o a side chain bound to the five
or six menbered 20 carbocyclic group. 76. An adduct, prepared or preparable
by a nethod as clained in any of clains 58-74. 25

72. A method as claimed in claim 71, wherein the adduct is a compound as

claimed in any of claims 1 — 42.

5 73 A method as claimed in any of claims 58-73, wherein the pharmaceutically
active second compound comprises an unsaturated five or six membered carbocyclic
group, the adduct comprises a saturated or unsaturated, preferably saturated, five or
six membered carbocyclic group, the number of carbon atoms in said five or six
membered carbocyclic group is the same in the adduct and second compound, the

10  five or six membered carbocyclic group in the adduct has one fewer double bonds
than its counterpart in the second compound, and an —SR or ~SCH,R" substituent is
bound to a ring carbon atom in the adduct, the equivalent to which in the second

compound, optionally, is unsubstituted.

15 74, A method as claimed in any of claims 58-73, wherein the adduct is formed

via a Michael reaction between the unsaturated second compound and the thiol.
75. A method as claimed in any of claims 58-74, wherein a further -SR or —
SCH,R* group is added into a side chain bound to the five or six membered

20  carbocyclic group.

76.  An adduct, prepared or preparable by a method as claimed in any of claims

58-74.

25



