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to novel substituted dioxo-allcanes and
di oxo- al kenes, as wel| jas conpositions
and uses thereof. Background of the
I nvention 10 USuRaieat dempcgkls57 (G D
Searle & Co.), the disclosure of which is
i ncorporated herein by reference,
di scl oses cert ai Kicdaighelpvenkiori nj t i ons of
phenyl - substitut ed di oxoal kenes and
Thegudet idvetiiadredes tovatdl wdsithbiediaohioMit &3 d@k&alkenes, as
[ vity as inhibitors of
Wdﬁg %%%%F%%%ﬁgggggg%ke3|s The conpounds
are proposed as agents agai nst di seases
and condi ti oNSBa&ERGhEFAE IWehidon
| eukotrienes, such as allergic
condi tions, 15 inflammatory conditi ons,
US Redgnt No- ACAIKI7HG & Sselecdfer ), thiy Jigabgsiark oferthich is incorporated

dide’ydéf‘érhﬂaEl Fisabkes &@&@g&ﬁ&% déﬁﬁﬁiam Stchi Sltk@Red dioxo-

Eu ro (P e%e ?%’ gée ?ﬁﬁﬁscoﬁw% are #ﬁ Ip possess activity as

lﬂlnbﬁFOS?cqf GWF@nedlﬁosmesh The cnpOWK @ Erbm@ekd as agents against

disehe8d Bl Bmﬁ)ior{s 6S: 84 RNGHN 1edionehd Shd af ﬁfe{g@:‘ cBnditions,
enerlc e i nitjons . of 20 catechol

il HRh TR TR S BeTiie eagditions and coronary
Wﬂ%@ﬁtwmmy as inhibitors of 5-1ipoxygenase

i n | eukot hene biosynthesis. The conpounds

are proposed as_ a ents a alnst di seases
Eurw étsﬁ &Ip?qce}wg Na rltnh) K.K.), the disciosure of .
whithas inakpoiaed Bgein Bmefareas dmepkes tekithif generic definitions of
categh%pc%tn ﬁ&’whfcn%m {O%EQSQQQ:UQ S%}f&iﬁﬁo%lso‘i; ?-Eigdxygenase in

as we as al rgic di sease X .
le“ka‘gfﬂ?r’?ﬁ’%ﬁ‘aﬂ% ﬁ?lffﬁOfnP@%ndszse AYSORd pspnisigeginst diseases and
concﬂtﬂﬂ)ﬁ)%ﬂ;ﬁmt(efyﬁiﬂﬂe@ﬂmﬂu&ﬁb @uch aﬁaﬂﬁﬂﬂ }(apamishﬁemnatism and

élﬁ&: oé%]?as ler%\ﬁg !dgé?jseg M}%&{ug 9

erein by re ence, scloses cer

generic definitions of dlarylallcan0|ds
US B Cllo. 2916715 adeéern&amﬁ@m@p thk mkcﬁdéura& which is
inco!éplotggag ¥egegrg§l : ergrgcg gfi?'sg :‘] os; gef'taénrl ge(nFréc%nigﬁtéms osf diarylalkanoids
whighjareesaid & pasyesh acagtyaﬂs Feoxppapnascighibitees, The compounds are
propaéell BY debrtsTor tREBE b ASdase suAGHRlergl, mh@ Phoriasis,

Epmh Icero enic,. or ¢ rdlq asc | ar

ac dl 8‘ ST C Or caralovascular disorders.

2008/003978PCT1GBZOO71002527 2 which are
Us l%ﬁhﬂ\l d. 951 Mlgﬂh@ @Jni‘vé}gztyto? S7hd% e dRblosure of which is

s of [ action on_sensor
mc"ﬁ’@’?%@ﬁ X?Y r&?"“t"ﬁ%&ﬁ‘@%‘ig’%?ﬁ?? TR i 9‘}2@3}1@015
and/ or through neuroldnin inhibitory
action (colum 6, lines 31 to 36). 5 US
Pat ent Application No. 2006/ 0148830 (Ono
Phar maceutical Co. Ltd), corresponding to
WO A- 2004/ 031118, the disclosure of which
is incorporated herein by reference,




10 phenyl propyO- 3, 5- nonanedi one (conpound
3b), 1,5-di phenyl-2-benzyl-1, 3-

wo 200speafsanedi one (conpound 3c), PCT/GB2007/602527
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7-met hyl- 4- (1- et hyl - 3- phenyl propy0-.1, 9-d
i phenyl - 3, 5- nonanedioge (conpound 3e)
and

whul], afe s&d i ﬂr(p/hfé B¢ Jreaﬂn&]gﬂr %roQMbE!ﬁ 3, ﬂaﬁrb%%ﬁgﬂ on?kensory

ner TP OB O GBS gk iy ackion
@M@wﬂﬂh@ﬁ42w6¢961) t he di scl osure of which
is incorporated herein by reference,

escri bes the_preparation of
uUs atee%A;ghﬁ M%%(ﬁ)gp $830 (Ono Pharmaceuttcal Co. Lid), corresponding

to W A2600p Ha 8 ylik)disBesu oflwitHieinbropoyupdd a&yi@ﬁ@ference
dlscﬁ&?ce]mg &E&mﬁd spemﬁc%%@%uﬁ%%e%hﬁw% gr}ﬁlir n al to engage in

Organi c Chenls
Iysoplg el apgwtrrsT bR AT Rraand hence are useﬁﬂ for
prevenuci04npof Beh@@ntedi@hdas éi% ds fRFRNEEh disease, carcinoma-
as :d r atd on_of . 546
R LIE 51y 000 A RS o g, i
by SW%Y@’&%&% lawefelaéﬂd dlseemr Alatpuiaytisesia| Enamples 34 and 35

of thiNgtitHag ldesBt@ did@feﬁarﬁ@ﬁ&@[[ﬁjm -0%8.5 piaén!;r ﬂ-éot 5-
mmétl?ogaaggzb¥1§-]g Hﬂ I’i’ﬁ noxyi H&bnzmc aci \%h[gﬁl géter and 2-[4-[3-ox0-5-

I Ncor pora
endle?s@ﬂ,Sﬁg@eqqx@eﬁqo@bmnaﬂprwom-benmm acid. However, the prior

art p&ﬁéesa@ %Méﬂ:ﬂl dalx 16 1Besd Amﬂﬁlnh@ &Mﬁt&%ﬁy&))suz%é@aggn that any
(Fne 3, dloqﬁ Zhang al Journ
com;a_un 5 sm’nl &e m would hav 11} 115 ated generic

m s
dﬁﬁn@ﬂ?es eDPsre!tﬂa sensew@ﬂ Pty fohthé Blﬂ}pcnfccd Evoe ainea;hsuc legal
“unitiFeH @e Blaﬁié fd‘r%gtgﬁ s, ESREelsReS nbil Sut any credible

arat I

pronj.ase 8ﬁ gih‘s}trvpoé ﬁttleélﬁ é)os_f_l ]g ow%ﬁhaehmlte%trapolanon from the four
comPOB8 0BG IBIRETABRSE0 Tor OORB2taghniskirsdativitgtnBmely the

com}%tmda bs Exgiﬁég 2@1@'282 3@535%?@ %8}&'6{‘ \Qt h is a dioxo compound

Bul | eti
ﬁm?@ﬂ@ﬁ%@ Fﬁﬁ%ﬁ@%ﬁ%ﬁ? rMed

herein by reference, describes the
Inad%ﬁﬁ's‘&rﬁt&* 9”F09I1 Cl;lem Loxicol, 10911097 40(8) (2({0&) Kiuehi, F et

droxy P X - (4- met hoxyp
at, . Bloitd 95 'L%l s aphiuidyopgiha ﬁ’s”} efad Agents and
ActioBy) IS{I}SeStI B nz@p(msz) Amdemxﬁlmﬁi@mﬂ amslqr ifl @Fnumber of dioxo-
a]kan§§: "I%ng?c%surg'gf eaci%? fi%se L;Ib?ga%zﬂs Is mcorap{)ratad herein by
di scl osure of s 1 ncorpor
refergigs- ei n by reference descrlbes t he
preparation of

Plcké ar(af1 J%é‘ 3 ok, % %%é“@g%@&%%@a&a&%%%ﬁ&%?

e ’an

mcowﬁ?ddlkvm@sf ey fisatrgsithe prepprniéon pf hErtydne-3t
,3-dione. 10 Flynn et al, Journal of
Medi ci nal Chem stry, 34, 518-525 (1991),
the di sclosure of which is incorporated
herein by reference, describes the
preparation of 5-(4-hydroxy-3-
met hoxyphenyl) - 1- phenyl pent - 4- ene- 1, 3- cl
one. The present invention is based on
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arylam no, C6_12 aroyl am no, di-C642
aroyl am no, C6_12 aryl am do, carboxy,

wo 200d@d39% al koxycar bonyl, (C6-12 ar) ( CmpCT/GB2007/002527

al koxy) car bonyl, carbanoyl, and any of
the above in which a hydrocarbyl noiety
is itself substituted by hal o, hydroxy,
metR ARG Biphdn Pipentad- DR a5 - ZC@&Q WonyR S bhenylpentane-
13 Ea}I)Eotmbglnglpphenylethyl 5b R 152 gndyp
’ “are, independently of each other,
sel ected from hydrogen, optionally

Xue %Haﬁ’ Sgyhl‘étﬂtlﬁ @94&2992“@1}68{ lthe dgllzysmg QF MQ&QA IL%rporated herein

substituted Cl
by D ARG LUBERIR R ara%ﬁyw é%wtmbmyn-7-Phenyl-hepfane-
2,5~k (compdubd/103.ubst i t ut ed (Cmal kyl ) - S(0) n-

where n = 0, 1 or 2 optionally

substituted aryl - )n- where n =
Inouz et ab ufz&fhgﬁ oS'oc_aL 2‘5"1{' éé,ép%%()? @EﬁSé §’é H{scltéhxe of which is

mco@pﬁlle@lib&:hd by refetbiRt idbsdtiiRelthe ae;ufaﬁbram 9!d1phenyl—4-(3-

Xg [ :
phengﬂﬁ)gﬁyf ?;mgxgnegxo&a(pi};ﬁ) ﬁrg C ar oeﬁ}'d gtbg l 1 é3~ d
pentagysdions feampapnd 3c),5-rpgthyB4-Emethy-frehesy lerapydrisd-dipheny!-3,5-
nonaB€HidRe {cibipofnidaE) Hd 1 /X oaRithery)-4-OI LUPHISLbrdpIRS, 5-
non ﬁﬁmcgaln | t least 3 atons long; wth
OVI SO that, when Rl = R2 =

hydrogen then any optionally substituted
Koo %iﬂﬂﬁ bm%arﬁ:r C@ﬁiﬂrﬁ ﬂ@bh‘w M%ﬂ tht &6h1dsdre of which is
inco atl 5 ne\én by re%rcnce esﬁll X Q‘ }\élrg thIlr 022 ???—%ﬁlgtgoxy-z-

ne or ‘nore ¢
hydremhvmébls ﬁﬁﬂwﬂw@mﬁm@e-g}@w (or
tautoneric formthereof) to mhich R3 is

s A I L

which ?e;)i@:lomghatpd epetiby3eference, describes the preparation of 5-(6-
chloroPRERYTPT- htar-1(33aiéhe - t 1 | MEt hoXybenzoy1)

- pentyl’]t henoxykbenzoic acid and its

benzyl ester; for use as a nedicanent. In
Venlatesvecio ol s pediof Asidneiaard! Srogico\Restedn, a, 111-120 (2000),
the d&‘s%!ﬁ%lé@@ma{ is {ngéﬂfﬂl&tél hlereﬁ%y %?efrén&e&gs@i%&\ﬁ% ppeli)aratlon of

si ol oglca accept abl e sal
4'3"‘?95 bé?)'{( [ Walaﬁﬂﬂbh@tphbmséé iqngy use in

the treatnment or prophylaxis of:

¥Pg! Qﬁﬁz'o}by L:Yc 4 t{ﬂbs-&‘sb@(zt)osP the disclosure of

i sorders, asnodi condltlons
Whlcwﬁwwa%he rﬁﬁﬁ%@»&ﬁvﬂ*&éﬁawﬁna@ﬁ@ of 13-
diphaRémne-padddnsuch as, for exanpl e but not

limted to, one or nore of asthma, cough,

pruritus, food intolerance, psoriasis,

croup, irritable bowel syndrone,

tinnitus, Meniere's disease,

stress-induced ul ceration or

acetylsalicylic acid-induced ul ceration,
_primary dysnmenorrhea, pre-term | abour,

pre-term contractions, diarrhoea,

gastroi ntestinal cranps, diverticul ar

di sease, achal asia, H rschsprung's
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24443- oxo0- 5- pheny1-2- (3, 4, 5-tri met hoxyben
zoyl) - pentyl - phenoxyl - benzoi c acid

wo 2o0dpenazy| ester; ethyl PCT/GB2007/002527

3-(4- nethoxybenzoyl)-4-oxo-6-phenylhexano
at e;
24413- ox0- 5- pheny1- 2- (3 4,5-trimet hoxyben

HasHa@td b apfu%r)ﬁch Bhkﬁﬁ)@ﬁ%mmzm&mﬁﬁ §bhss 509|1 (1985), the
dlsc]f)g;%:@f T’Xlg{ ng Borantglther?:l)r(l)é? refer: e) descnges%hrg:){)re aration of !-
QJ@m¢@$wmmwxﬁWmmwn@miﬂﬁﬁpm@mykmmntane-1,3-d

i one;

3-acety 4-nitro-benzoyl)-7-phenyl - he
LamP%ﬁﬁ'é 8120151513' érm de L’ Academie Polonaise des Scierices, 11, 49-53

(1963), @e GisqhR@ayhvideh (3ndpiperatyd jprairy koferSicd devorit@sihe

re ﬁ‘gﬁoggﬁﬁ 4-hydroxy-3 ethox henyl)-1-phenylpentane-1,3-dione and 5-(4-
prep -118?1{ 1_y % f) p ytpane di‘one;

lwmaﬂﬁ%ﬁ%?mmgwﬁldﬁﬁﬁPﬁVT&?gﬁﬁghyl 3, 5- hept an

edlone

FIyna ;% t.BXrlraal gf %;'drc!% B])’eézs%y QP ?[%29 {1@91\6 jt)ie d:lsfcl%sure of

which lvmgrppﬁﬂseﬂ)heémw rqiererfe,slﬂseﬁsﬁféﬁwwﬁmﬁﬁ Igydroxy-3-

methoRBaRNS dipRAGtpent-4-ene-1,3-dione.
5 phenyl - 1-t hi ophen- 2- yI pent ane- 1, 3-di on

The Bwvmmmmn isfpgseion quyjumpeing fpding thatTergpindmenvn and novel

comﬁﬁgds Lave [aglllr[e{;ﬁeated coﬂabiﬂétigﬁ &ﬂ%%’dvﬁiehwhch provide advantageous
S| ne OoX en

wo ey et S gt 1Y SHEAGR R s

wwﬂs®e@mmwmheﬁﬁw¢sm@WG@mdbmmamaewﬁm@n@mﬁspﬁnmmhw,

for csig&}mﬁdmamvea w0, Es@ﬁna}b%@gh' PurRus OSHTRELGRE, psonas:s

crou@,dlp d S\?elé fey]% me Hﬁrfltﬂsf g{m{arg’t& %fg%zﬂsg sg-c;}lrduced ulceration
or adgtyeatcﬂucmgd-umw Mgerdtion, pemany dismenawheagre-term labour, pre-
tcm%&ﬁ&foh@ Eﬁarrﬂ&ge[] gﬂ%t&éijxal c\ﬁ\ﬁ’ﬁ[ﬁ] cﬁerh@uﬁa: |a§&§’e3 achalasia,

feef, aid nornmal nenstruati
H“Sﬁbé?rﬁ‘tgaﬁdfﬁ’*’ﬁ@ 45 thﬁeﬂéﬁ%ﬁlggfﬁ@tomc ‘aystrophy,
gallswBi ditcase/dongjpaion @ask-tungical gusnopgesipgtieme, paralytic ileus,

post= %ﬁérﬁfv@ IJﬁE '&QbJﬂi@ Qz!sﬁ-(mireilso Bd%&teﬁparetﬂg luﬁésﬁ}gl Aséum)-t)bsﬁucnon,

cellulite occurrence and non-nedi cally
F“%Wﬁﬂ?ﬁ? Ahlipegtst Rapypud's sypdyors, cupgRAHerA FHEL pogine,
hypdriagion, Hyﬁoteﬁiﬁlm( vadathr fars¥i ttiothef @Ecuar dadeds iipdder

djso% r%onr% reft rhjglﬁp %Ee?g!l c{e%agﬁg :J.mn@a%on inflammatory

e or ex or
bowgwgﬁgqs@ ple;@q Eaa{:rpa}m% e@g@(sgtﬂ @ngﬁw r@g.xtls oesophagitis,
oste&ﬂﬂ[ﬁ@%emn‘éﬂaidm tI—hﬁﬂlgﬁ‘aﬁ’ B'ﬂﬁ&da&ﬁ(&rebral ischemia, acute

P BRI 050 oy L e
IV. 5¢g R4CHOOO R5 R3IIl RGBRI R2 |V
wherein RL to R6 are as defined above for
general fornmula I, optionally in the

presence of a chelating agent, to
deactivate the carbon between the two
carbonyl groups (or other tautoneric
form in formula IV in favour of the
term nal methyl carbon atom to obtain



51 protecting any phenolic groups of the
sai d conmpound using a base and a
protecting group in the presence of a
sui tabl e sol vent and subsequently
reacting the treated conpound with an’
The girippimgs hay e asgithas not-phapagsuisple Sepremplp i fopds or
beve%@ﬁfor &nbh a hﬁcdom foad &mb@&@gﬂ pORERORLAh benefits
wel fth there. | Lrovi qql a
ot FAPoP e BB R CoMBBOhr G et beotis
relatgpe Wsen‘smmmu#r@om nypele cpnditionschpfsinprectopdiiopye the
unmet{e— tcﬁ%&/or%%%@i 6% btk &Qd, thla Baﬂ(‘@daﬁda of pormal gut
R1 Qnhe - aL and i S
ﬁmcféﬁl agp Rasypanﬁcf forfhq gt );1 magq,t%rwgm( ?ffﬂ}tﬂgﬁo ﬁ’f/c motxon
sickn@slépd @ffigo, tolveotipishe thr@fs addtbughand ed@nauga and vomiting, as
an aifl ¥ ag%%,%%{%s&o 6o Bl J}Qe@st&f%m tid 34 Baclidohnd feet, to
I'rs repari e 1 mdazol e derivative
aid nemnaan@awmm an@nta% P‘dmﬂé{?P‘Hﬁesi“ﬁe“’ PERRE Bpvel
movdHnOR RRintaita @A hRimiube saﬁend efaldnabk rEovery fiven colds and

flu, agﬁ? %%gs%ntrtg 5 ﬂer ah e, tg ?%cl%so%n%s Ito ease mild

acheghad paprstth previge rtlhf @pwe?tbaﬁhe T anpyidrgeliehigom mouth ulcers, to
mainfa@hEth BioiMs, to hellp il LIRS QAGEncOind BAS Bid iidwelght loss.
suitabl'e solvent, to obtain the desired
conmpound. In a thirteenth aspect, there
i's provided EﬂEJMQJmMEE&JhEEhEﬁm#or
obt ai ni ng at Ieast one, nore preferably
GRS e e L e
follomnng b|olog|cal activities in human
or other tissue: nodul ation ob TRPV1
receptor; nmody ation of s
tone; inhibiti
and anti-infR B, the
- met hod conpri si ontacting the said
‘tissue in vitf® with an effective anount
: of a conpound of general forrmula | as
“magﬁflned above or a physiologically
accept abl e salt, conplex or prodrug
thereof. In a fourteenth aspect, there is
provided a protected formof a conmpound
-of general formula la as defined above.
5/ I'n a sixteenth aspect, there is
provi ded the use of a salt or conplex or
protected form as defined above as an
internmediate in the preparation of a
conpound of general fornmula I or a
physi ol ogi cal |y acceptable salt, conpl ex
or prodrug thereof. In a seventeenth
aspect, there is provided a conposition
conprising a conpound of fornula la as
defi ned above or a physiologically
acceptabl e salt, conplex or prodrug
thereof and a physi ol ogically acceptable
carrier thereof. 1In an eighteenth
aspect, there is provided a nmethod of




packaged as a nedi canent, or for use in a

foodstuff or beverage (for exanple in a

functional food or beverage), or when

used in a foodstuff sar beverage (for

exanple in a functional food or

beverage), or for use as a food

supplenent or beverage supplenent or

en used as a foo upp

R; and B%v"é% Agsradgpy éﬁé?f? 0 %Rh%?ﬁl %?‘%é“éﬁf’%& optionally
 substituted €. 30kyp apkiagid mmnaedf amaI(Csmq:prl)e neiatallp rsubstituted
Cs. mcycl?aqky?r %%naﬁﬁ pﬁﬂsﬁﬂ%&‘tcoq& 1 cl(ﬂlk?i? n&%&aﬁyl Qhstituted

use I n trea human
Ca102lkegyl, epgpnau H@ﬁmﬁeﬁll ﬁgT(Cg mav@yl), optlonally substltutcd aryl, and

optionalfg @&&4’[@&3@@&8@3{ ﬁﬁaﬁ)ﬁgtb@&%%)?es%t Al dptivpigsubstituted
saturateclt or dmsa%u %8 Sky%deg%lvgr orF A ng}lgubstituted saturated or

ar t
unsaturai(eqk ﬁg@;ycfo@]{mdeqe tgrw, [of Ripzad @n@éertlg'{ Wwidtthe grghon atom to

which tﬂe? 2% {e@REEL SpRtcal dnOfptibilf Qibstﬁ@dﬂvﬁﬂilaﬁm G unsaturated
of th

organic tmg §§rft%é]€ﬁ3te g,la% é’| ;] ?1% OPEIGDOP rltoms alnfl thlonaﬁy E 2 or 3 ring
hammmmauﬂ@ﬂ@ﬁmcooﬂgﬂ§ and enol) forms for 5

the conpounds. This applies also to the
oo EQIPOYISS, O SEREE Bl AL, Mgl
Cricalkyh edpdorbly amytitialt ntcydBratkylc e)pimlall@oaybstltuteﬂl db-r0alkenyl,
_ optlonally\%ﬁ]]tgtgcp 10%1(:!1810 aimfsﬁﬁtft@cgi L @'QQ)V %rore substltuents

oses” or _render's ohvi ou
which P P GBS SUSERGUHOPGr ? UGy oxgpeln
hydroxy,@Ne allacrxy nm¥, alk@aloky, eih@ mmmﬁ‘qa oeligyighgino, C;¢ alkenylamino,

di-Ci a]g%amlﬁo b 03518?11&!1@1 gc?ﬁﬂho 'd'] %%i 'CQu arl};ltaxlﬂﬁg di-Ce.12

0 eX C SucC
arylamings 6¢ &) arpfandise rﬁléeﬁpwﬂm@; GorrgPaHe: S Cro
alkoxycaﬂ)f)nyp ret.¢ @i)ﬂCQ R alidoxyhdaibsny@ padan@@t imginang e therabove in

which a h arocaebs 01et Jsp%%,]? @Lb%utu c?rhé @myd?dx ino, nitro,

Serve t o exc romt
carbamoxh PPy, ldlr Ecﬂob@ulg abepehlise of the 15
conmpounds

244- P- oxo- 5- phenyl - 2- (3, 4, 5-tri nmet hoxyben
zoyl) - pentyl j - phenoxyk benzoic acid
benzyl ester and

244- p- oxo- 5- pheny1-2- (3, 4, 5-tri met hoxyben
zoyl) - pentyl kphenoxyj-benzoic acid. The
term"the use of the conmpounds" i ncludes
all the use-related definitions of the
conmpounds as set out above in the first
enbodi nent of the present disclosure. 20
Al ternatively, for exanple, we reserve
the right to exclude fromthe present

di scl osure the use of all conpounds of
Formula | in which one of Aland R2 is
CH2- Ph- O PhCOOH, the other of Rl and R2
is hydrogen, and R4 = R5 = R6= hydrogen,
and ‘any salt, conplex or prodrug (e.g.
ester) thereof (in which Ph represents a
phenyl group). 25 Alternatively, for



20Al ternatively, for exanple, we reserve

the right to exclude fromthe present

di scl osure the use of all conpounds of

Formula | in which one, but not both, of

Rl and R2 is within the definition of the

Ry, Rsrupd &% yire; Iidperderflir)oE-edvh Dther, sel@eD-ﬁlQm(lE)hbgeM #ytionally

f 1014 SUpsttute
substltl%eg l,oiaiqn‘?ﬁi bﬁloﬂn@ﬁ%&m&a s x?%l@%t (ly substituted

aryloxgpgpté)ﬁ:flly Aﬁﬂkﬁ“l*“&"%t(%??‘% S{0),- where n=201 or 2 optionally
substltdtis-aﬁﬂ 20064 R:EAS8R 0 or AROR fAERO tobﬁfer ©fresBjt an optionally
n £ I

substltu%q 5 tR%teci S dﬂ%agﬂa? S eo?uﬁlnﬁg%ﬁg t@% %/él 3 gf, . 6ec?§ 7 chain
carbon és@ﬁtﬁmdgoptfw@“x bskerrvichelfeherefogpms- %e&cté&/%% JeN and S,
providell i ¥hd dA@n R B &E B taols f84;0Sur e t he use of

all compounds of Formula | in which one

or both of R and R2 is within the
with thd aftivisp tthap nwish B e R @{dy)genQﬂ@J |aoy( B)t\OMHZ substituted
Ci mall@ror oferobl S&bﬁ-ﬁﬂt&ﬂ'@%malﬁengﬁf)ﬂ K}%st'h@ve@'bﬁh@p&mt at one or

of 30 PCT Patent | 1 cat
more ofgse & FOGAIORTT EmY 08 BhtGREN ABBY (o6 GpioBie o
mmmﬁhbanER£@@@6w®148830, and any salt,

conpl ex or prodrug thereof. WO

2008/ 003978PCT/ GB2007/ 002527 9
or a physjojogicailsi peeerRsqblp salf gymplex Arstdaie ok eser ve

the right to exclude fromthe present

:“excludldl Sir‘;‘tjlo[i%%oe%\ﬁhg%h Eg? éﬂmrﬁ%{qugge(ﬂgggﬁ g&gﬁ qun.ox A—benzmc

acid angifs beggpiisgiethds of formula |-A in claim68
of US Patent Application No.
ﬁnu%g£3ﬁ*£39§(0148830 and any 5 salt,
*ex Of prodrug thereof Alternatlvely,
for exanpl e, we reserve the right to
Ina Se&ﬂﬁ@ Ia#gbe tﬁe‘f‘eompﬁohﬁecpe[ @ﬁr@fﬂﬁnd {3 ﬁﬁhlﬂzﬁﬂisejeﬁﬂég above or a
S 0

physml%ﬁlcélllwc]f:eiﬁ) L]]e tsﬁt”? P:f{ 8 E)riado o?reof afor ugeulrl]l £ hLE)e tment or
prophylfos ofLHyperdensitiyity kmpoth Musgf d1§9@:le@as1p@n@d1c conditions, allerglc

condltld%Q Fﬂjlﬂaﬁlﬁ‘lﬁtbl‘? QorMans%/& ngQ@h qg‘%%}?hgl le %ﬁ‘tchot lirnited to,
; cong x or prodrug thereo ble howel
one o ey b G RRG AP PUTHFT ol G bl bove

) syndrorhd) @nrtins dMenten’ts dgeasep stgqgshlydhaﬂ wgeeqfion or acetylsalicylic acid-
11"1(:11.11:6:&!1 MQ&:&%? nErtngalr}y Id;%eno%ﬂ&o':pg -tEFHS Ed;)c%r pre—tlcerm contractlons

di sorders, spasnpdi.c_conditions, rgi
dlarrho%iog?gfotqteétﬁgl cramps. Y PG F‘fﬁai?oﬁﬁbﬁlat“ﬁ CS—PI[gchsprung:{ s disease,
gastro-casogha@éal p:ﬂwndlmhnmmcfcﬁﬁtroﬁbgagqﬂktalebmbas@ @bnstipation,
post—suliglcgp Ls%ﬁpa}e 58 a%{&;ﬁe@ 'Farpasl%u?ﬁlg%g}lsast ogerﬁ‘ég&é Jeuss diabetic

irritable bowel syndrone, tinnitus,

Meni ere's di sease, stress-induced

ul beration or acetylsalicylic

aci d-induced ul ceration, primary
dysnenorrhea, pre-term /| abour, pre-term
contractions, diarrhoea, gastrointestinal
cranps, diverticul ar di sease, achal asi a,
Hirschsprtng's di sease, gasnooesophagea
reflux di sease, nyotonic dystrophy,



15syndrone, tinnitus, Meniere's disease,
stress-induced ul ceration or
acetylsalicylic acid- induced ul ceration,
primary dysmenorrheag. pre-term | abour,
pre-term contractions, diarrhoea,
gastropg@sd, bovehpassisi aktingrpavpsobsdici@y piriphekad prterial diseases,
RaynaLgl s (ﬁne nghc%‘iloﬂaﬁgr Ql’terﬁhﬂa&x? %Qﬁéjggﬂpﬁﬂal arterial disease,

gastro-‘oesopnage al
hypertegsieia é)g@)tenﬂ%t\@ﬁpler W§F r @6 hg};her gvﬁTcFlgrt Bxﬁzgders bladder
disordeghl SRS allergiomiiﬁtis Pifidriio fgrm i@ s tinflSidihgiof, alflammatory bowel

dlseaseg aﬁéﬂ.r so ggngrg;iuﬁs S%goqgc?ﬂg 0d B@r{bﬁllerggcl (%hthll: se u%esophagltls

Osteoar@agq rrbwﬁfeléu @’thrﬂafowb!pmﬁ@rl ‘Bsdisgase, prrebigt jisqhgmia, acute
mﬂamd@e&ﬁjdﬁﬁh ﬂ&&ﬁ;m&e paug ﬂlsceﬁﬁlﬁahrp B taBpainahd Bdadadlles, or one or

more oq o ease vohnt to r0v1de re%v!tn gr om%utﬂ nqcecorsoanglec%gestant
Spasm angl hd, - peri pheral  art

calmm@lths elas@smwy?i@n ﬁlelﬁlsqs or verigpopaiiag ors, throats and coughs,

casing M &%ﬂd]n@dhs Fﬂ@rﬁﬁﬁsﬁ b&f?&i m@%'ﬁ‘@ﬂt e)lcﬁ@gclhl L‘h@l%ecovery from colds
or der S, nausea,

and TR TRy 150 o I HAPRER 1 s,
i nfl ammati on, |nflannatory bowel dlsease
In a thitd! a%fle&t' tﬁere ) %@H@%tph&lha%eutl&h QJH%GQ{@B |0(§n|1p$[smg a compound

o oy B PSP » P RHEDF SSEE TR T e or
thereof bt physgpiogivhlly actegedesaricrglexreebr al i schem a,
acute i nfl ammat ory pai n, neuropathic
n, visceral pain, dental pain an
Ina f‘“ﬁ‘B 5%1%&5 e is IT“B’l‘deil hemaesion asfafredatsye: W]B?hrféTu“able and
intended) Ufbr 1fsej n'Cth_b Qdagtmas o pogHyEt io¥ Byphieensititit®, guobth muscle
dlsorde}s 5;@1'05}5 &h ti(glg L5 %%c 9)58@&119 |1lﬂﬂmm!1t9ry EfBons and/or pain
moti on SI ckness: vertigo, to soot the -

in a hugigl @ "OPERE PaPiganE éli‘}gﬁ@l"’“t“b"fé%{g’élaﬁab% ghysiologically
acceptabld Ghlty@)ﬂiblek BiGrodA§ thafofad estid i ianbAi which is effective for

that pmgé)ste rrﬁen agmig%t%refh gn gpﬁ ﬁ% edo%geg ?&tle?to ai d

nornal nenstruatlon, to nalntaln nor ma
In a fifth]29R€l, RECBPHIRed 4 Iﬂet}ﬂﬁ loPRhduSetul@Webmposition as defined

above, ﬁflo m%tged corP%nsm%\BHngmg mio adr%ixth?eafﬂlet SQM oclmr{)glll’lnla %f formula I or

a Phym@@@@ﬁlv)@@@”@m 082067 fra0RBR 7therept gidgthg physiologically
acceptabiBBarficf@@¥&' Y fromcolds and flu, as a
decongestant, to soothe headaches to
relieve nmuscle soreness, to ease m il d
aches and pains, to provide_relief from
t oot hache, to provide relief from nouth
ulcers, to maintain healthy joints, to
help Iimt cellulite occurrence and as an
aid to weight loss. 5 According to a
third enbodi mrent of the present
di scl osure, there is provided a nethod
for treating or preventing
hypersensitivity, snmooth nuscle
di sorders, spasnodic conditions, allergic
conditions, inflammatory conditions
and/or pain in a human or non-human



prodrug thereof may, if desired, be used

in association with one or nore

addi ti onal 20 conpounds of genera

formula | or physiolaggically acceptable

salt, conplex or prochug thereof, or with
In a six@raepeay thanis proveidbd iakonguoerld obgaamd! fdvava lag _

activity against hypersensitivity, snooth

nmuscl e di sorders, spasnodic conditions,

al lergic conditions, inflamgtory

condi tions and/or pain gr agginst side

effects of s

conpounds, Fyh@ he Si Iber in
conblnatlon la\e ef err & 2herein as
"active agengs™ 25 provided that the

active agent as used in the present

Jd.nvention includes at |east one conpound

of -general formula | or a physiologically
acceptabl e salt, conplex or prodrug

R, and Re raepﬁndep@ﬁ@mﬂ b gach Gtiar, fsE]é:ftdﬂ 201D Ggldrogemt optionally
substituged (51 i al%‘i eo%ﬁon{alﬁfd%l%& #u?e E%Cl ] %L@u roéf"ﬂonallg substltuted

ac
S < i e T s A M T
alkeny]f opdsdiyfdipstifey ecagem famash), S sHaplaByRitstituted aryl, and
optiona %sugsu%lgeg g(?(gl a or J Cz;md 19 togD?ler I‘Eé) esent an. oPtlona.lly substituted
saturatem 2008100307 mmoanwpmwzvbsqt@ﬂd saturated or

unsaturgtwr@ d @blﬂgk)ﬂ?ﬁi(ﬁ@ g6y BER Qhd f(pfoégvﬂeﬂwﬁh Q¢ caﬂnon atom o
I cCa acc e

which E@}' %IF galgﬁ%geél PN lét o @ ﬁ(ajalgz %s% utegl s%t ratnp orl‘ unsaturated
organicaog eptaabiz 8, ¢ ar . 7 er 8 tieradbontoms 4né Omndlim@ 2 or 3 ring
heteroafo RIS f8h O Hgisng i nto admi xture the
sai d conmpound of formula | or a
physi ol ogi cal | y acceptable salt, conplex
R;, whigr mgyrbe thaganichre oe differemn Gort,lvghepd\Rs kel Ragi gkbtbd/rom Ci-
o alky AGRER féal,sﬁtu{-‘eatg lo%ydo'éﬁc;\e@qa‘ Reny), Bidofily LilBruted aryl,

nts of harnaceutlca

and C;. @6 dgq gzﬂ(béﬁkenjfl 618’at§'lltﬁif‘f'th ORERY é}orgd@stlments which may be

the sanfeO® distfecthf saebdil thiowe ,halb)ﬁi‘ﬁera&gle Cadjcjdcbalh}e lgtiroxy, Cig

alkoxy,oé Jlkeﬁ{lyng QJRBQI fi fJ) | (Y bh aIkeny]ammo di-C¢
ave been broug i nt

alkylamamqu gplmineh d-eemseEres dira §Y1picélf2 gy, di-Cor

mﬂmmﬂﬂC&gg@%ﬂ&m&$(ﬁU&&rM@mmﬂﬁS(EQEWu&ﬁlemm&y Cis

a.]I{OXYCﬁIlP)OUg L é TTF(]E{/ 0 aTkoBé %Q%L %é‘he&no?lé and any of the above in

which ellfgérp‘ééws mosfyals mﬁ»@# cubs@per £y dAlg, hdrorer ggtige, nitro,
carbam&@ Birbdx@ o1 R, ndf deRBPREAdH L CONdi ti ons
and/or pain in a human or nonhuman
subject, the said instructions typically
i ncl udi ng dosage information, information
concerning the appropriate adm nistration
route and protocol, and safety
information relevant to the said intended
use. is Certain of the conpounds of
formula | and their physiologically
accept abl e salts, conpl exes and prodrugs

where




15substituted aryl oxy, optionally
substituted (C1L_10 al kyl)-S-(0)0- where n
=0, | or 2, optionally substituted
aryl-S(0)"- where n 5.0, 1 or 2, or R4
and R5 together represent an optionally
R4, RsSub Bt iateum&iﬂerslatlm kel oder, ysad dirat fedrogen, optionally
substit40 emo Call&h %ﬁ smﬁaﬂ{/ ryusgaméed G Brod pefo, Sionally

arbon at ons and_optional Iy
Substlt%edoﬂfyl%wawﬂh ePEidt Gms A& FFoh d’ Ior2,
opt1onaﬂbr aubdituted a1-S(0),cdekbrd Mrad, 1toR e of Raint R} Byedtier represent an -

optlona Iﬁ %%gtltu\%%i%ztn&%d (lr g%gmrat%g or] %Qg%lﬁ](%mﬁllﬁgé/ ﬁ,%??, 4,5 6o0r

7 cham(cialj)onaaﬁw @m qrgerally| ]y 2§0%g}1a1nthg§réa§m@felqg@d from O, N and
s, provikdkid: 1+ Ehalpd 4c @RR hiyinsSeest | t ut ed Co :
al kenyl for 12.3 nmust have a branch point
at one or nore of the a and 13 positions
with thepyergoe@at 28kR Bift Roimdwéragebdry!  group (or
tautoneric formthereof) to which R3 is

(f ' GBS OHSETY JebtSh ATy “Bhd (2EMFY Kbiitied Co
 alkgnoly ogRmust e a prajch Rdinca enrodr nb)@ (d tfgrﬁoayg B positions
' c&ﬁ!e@ %ﬁC{hJ !Ea%h;? “oVduP Ybr Qo6 @ rdrddhaR wWRRh R, is
hydr ogen R5 cannot be
a@mﬁﬂthoxy or 3-ethoxy when R4 is
4- hyd. roxy, and (c) R4 and R5 30cannot

G gg})g ) O%lgﬂ%% gdé)lgl éBS lﬁ@g)/sté%g 5phenyl and %{5 18 hydrogen, then (a)
ydﬁ@en (b)R;

RyFanpt Bcrorap é‘ﬁ“é?eﬂ {forpRA-ving! og24 ﬁ%‘trﬁb@&} Rar
cdnSot by BHregedy or b-BBexy Gagn IB3s ¢BydrvaY; alie(c) R4 and Rs cannot

6- di net hoxyphenyl when Rs is
béﬁﬁégﬁgé¥ g%d (b) R3 cannot be 2-

hydr oxyphenyl or 4-hydroxyphenyl when R3
(i  hydéeg@ionath B n-méthoRy tlaes Istigdrbp@s, then (2) Rs cannot

be 2- h)ﬁ¥03¥ 5%%lmeﬁqﬁé}rpheny q} E%ﬁ is EQE\ 3%56 and (t) Rs cannot be 2-

hycroxyphimskchdokydrosgiheny! Ren Bas HskozeRs
COCHI—I-(C6l-I4)OI\/b in which -(C6H4)OI\/E

sents. a oxy,ph y
and il LR BT B, TR Kot ab e bt Rifs B and i
~meth<mv the dhgeantye be ofCO- (1}@):% t(CahlgPMenin | wlmhn o(CsHa)OMe
represeméd e GnanPheRpy 1- 2- (3, 4, 5-tri met hoxyben
: zoyl) - pentylkphenoxyl ben20|c aci d benzyl
ester;
ora phyisﬁzbgi[cadly p@eptablp-s8t pimpley drpRed(ud thdred t r i net hox
ybenzoyl) pentyl ] phenoxyl - benzoi ¢ aci d;
( 2- hydr oxy- 3- net hoxyphenyl) - 5- phenylpen
but not t“&lH@ngl 3-di one; |
1- (2- hydr oxyphenyl) - 5- phenyl pent ane-1, 3-d
I one;
3-acetyl-4-(4-nitro-benzoyl)-7-phenyl - hep
t ane- 2, 5-di one; _
1, 9-di pheny1l- 4- ( 3- phenyl propy1) - 3, 5- nonan
edi one; '
201, 5- di phenyl- 2-benzyl- 1, 3- pent anedi one;
7-methyl-4-(1-nethyl -3



10 O Ph-COOH and any salt, conplex or
prodrug (e.g. ester) thereof.
Al ternatively, for exanple, we reserve
the right to excludesfromthe sixth
embodi ment of the present disclosure al
2{4-[3esrpoiemd2-(81f,5Frowetutyhenk @l ipentyllihedvx givezoib utid benzyl
not both of Rl and R2 is optionally
i t ut ed CH2- Ph- O- Ph- COOH and any
emﬂ3§%PF““@8ﬁﬁV%ﬂ°8¥6BF@@Fﬁ@“?b g. 15ester)
2-{4-[3toke@s-piRhyl-2 A8 1 e frin@thbxs@ényoy ) fpatylephattRy | @enzviRacid;
' I romthe
b T A .
1--hydiospheglirp-ehayipentipmnpblitds of Fornula la in
—acetyll\h(mmtlﬂay@-f? pithylaB@ank2 5 alofs; _
ook SRRl BRI, S o
1,5-dipkegyt2-bepgl- copgtagedions: prodrug (e.g. ester)
4-benz 1 R@LaRREny1- Abﬁeemath@t@lbd{onef or exanple, we

B A N et
1,7.9-rigphegHo@ G rlehemyipropf!)-1. freongdiorief i ¢ gr oups of

-phen;qq[mé&}ﬂ&d.ﬁyllﬂé&&eﬂﬁmohgned but only to the
ext ent that t hose _excl uded conpounds

?mmﬁéivgmﬁﬁp%$?T @PB@%”lsuch as optionally

1-[2-[[(2. 59 udethy lethyl iddaethylydlpiy] -4 Alcthexyplati e bhyyyl-paprane-1,3-
exanple, we reserve the right to exclude
fromthe sixth enbodi nrent of the present

di scl osure all conpounds of Fornula la in ,
In a sevdhihGkpe@niere BUirovived a baiphynd @f ddRhedadhobe RBr w8 in a non-

medlca%%dnse%gg ﬁf‘& r@éﬁ&%l%%ﬁ)ﬁ‘m% %ﬁl ﬂpétl% ¥na1ntammg normal

breathuweamh%t@ ngmtqlwogpaéﬁlﬁqsﬁonoqonpﬁlcqbg@rgﬁ{g of hands and feet,
aiding ABPA] InGadiri0i0 n, Neaint 3B Aro2 0 #1663k & dBe, @iaintalBing a healthy

o A0 O T AR08 s o

nwm“ﬁﬁﬁ?%ﬂﬂﬁ@ﬂﬂgﬁ Al and R2 is hydrogen, and

any salt, conplex or prodrug t her eof .
In an e?ghﬁ-leagp%ah%er? 1sy }’)erov; ed ?{r% I’fﬁr tpﬁ:é\gmé gsc?]mpound of general
formulaehmmm rebovgfor tah?elt Eleégfethhm%IC@ibm%epfabl¢ prodrug
thereof, m%@@ cMprikd E(mdcl:nﬁné AbdthpWWil 61eRRQ fRfula I with a

: R2 is within the
""mp"“é‘gf’eq “’ulgﬁf“@? the moiety -Q D L-(E)t-MZ
or -QDL-(E)t-MA as defined in claim1
of PCT Patent Application No.

WO A- 2004/ 031118 or US Patent Application
No. US-A-2006/0148830, and any salt,
conpl ex or prodrug thereof.

" 10Al ternatively, for exanple, we reserve
the right to exclude fromthe sixth
enbodi ment of the present disclosure al
conmpounds of Fornula la which are within
the definition of conpounds of fornula
I-Ain claim68 of US Patent Application
No. US- A2006/ 0148830, and any salt,

. ester;

dione.



conpounds are relatively sinple organic
nol ecul es and their synthesis w ||
present no undue difficulty to the
skilled worker. The preferred nmet hods for
the preparation of the2conpounds of
formul a $4 BPbr salts, | exes
and ph oglcally accept alil e od. rugs
are th ves novel in vi
noveltyr% he conpounds themped,ves, and
const|tut further aspects of t pr esent
dlsclosur Accordlng to an eighth -
enbodrnent of the present disclosure,

whereirt Ib.QS R drt,sas REMVI Aed & g@ﬂ%ﬁahfa%uﬂlfl ()}s)gonally 1n the presence of

a chelag%g %gr{t: tﬂ ﬁ%&fog@@ 8r$orhbe g?‘%’r%f rgg(y gﬁpups (or other
tautomqyia g npindgmaial'y yn fawgreqftﬂabd:remgrr@dwla@rbon atom, to obtain
the con‘IleﬁEl @pgenerm RLNQMc R B r&§lfing double bond.

Sel ectively reducing the aliphatic

car bon-carbon doubl e bond marked * in a
In a ningORRoUnde B brogériamathod offprapirmg k bompoundhigesdral formulta
I as deﬁrledta%?\RQJr %rsglt %§m[§i§({ er%gsrcﬂ&g:}{lﬁ/ :Ic&%taﬂ@ Bl%ﬁﬂé thereof, .

: her eo
which pgghagspmprisest %’%‘é“tl(‘f%hff’é't‘fﬁ'@ t@r ah&eﬂféf%honr%wwe bond
markedl*.in 2@mpRin@xaaiptefotiulal:sui t abl e reduci ng

agent for effecting the selective

reduction is hydrogen in the presence of

a netal cat st suchras Raney ni ckel or

pal | adi r hon, trg al_ groups
such as t bgﬂﬁf d%& H& “Witch are
suscept | 0 reduction but 25 @Pe not

, desired to be reduced, nay be protected
wherem [9 to are a.?_ﬁeqilflled a'b(% é(ir ﬁengralgf?%nﬁ%? 5 d saﬁ or 01\%)1?)1 thereof,
to0“&9&@semeeﬁpfgm%eﬁr@ﬁmbed in a conventlona
manner to provide the deprote,cted

In s terfp g pat dhfo s FEvide 9%‘,@? S ?&%ﬁ’ ggq Ra00fs. 002527
deprotection that may be necessary,
yi el ds a cYffhound of general fornula I,
whi ch may be gonyerted ifito a alt,
conpl ex P &\ g-cHhe-eofcriRy—Gt-andar d
chemi cal reacktidns IthnltlaIIy a salt or
conplex is fornmed which is not

ora sal@%ie? Lr te%@v!i %0 &ngg}at ible, such a
conpound may subsequently be converted.by
5 standard chem cal techniques into a

whereiphysi ol ogi cal |y acceptable salt or
conpl ex of the conmpound of genera
formula I, and optionally then to a
physi ol ogi cal | y accept abl e prodrug.
According to a ninth enbodi ment of the
present disclosure, there is provided a
met hod for 10 preparing a conpound of
general fornula | as defined above or a
salt, conplex or physiologically




conpl ex of the conpound of general
formula .1, and optionally then to a
physi ol ogi cal | y acceptabl e prodrug.
Certain of the conpognds of general
formula Il and their salts, conplexes and
R; andRetaeg tieldpebdefityr nk el ethan \wabctqd elrons evydrepa optionally

substItJtJaeé 10 fﬁ%}/ﬁg rﬂpﬁ(ﬂ'{gllﬁ&ﬁﬂg%@ %Og H§EE}1)V %ﬁlonally substituted

- Cso Grfﬂf@%élnpptm@&%@wgd G écdt*fd‘i’yﬁ'@a"fy&? ap'f%ﬁlﬁ’ [fubstituted
Co.10 alRIWRIOGHLBRNG s@ﬁtltdtdﬂe cprese akengl), SpdodsS s@bstituted aryl and

opttonaﬁl}f su%:%%ugelgia O ?rolelli ;ﬁ?-gzrtg%%gﬁ/%reg%?%@ﬁw éubstltuted

saturated@RurR@mr@ed 30 pidilenpigrRogriin optipgalir subgfgedrpturated or
unsaturaﬁcﬁ)rgahlﬂ ﬁﬁ@&ﬂdﬂmgf& W, 0F, 7®a$ﬂ'hg_(ﬁrhﬁllraltoms and optionally 1, 2
ro r optionally
Or‘j’rmgueb agofﬂufeleéte%oé{gfﬁgﬁ@ optionally
substituted -00-(C1_10 al kyl), opti onal | y

. Rs, wheM I%ﬁ} betthlé Sfhe 63 vl BraXe koa e of E]pinti @Nad deMcted from _

t it al
Ciao cascgtta ll’] e 11 gg‘ﬁlgst ]gttoeﬁllé dsu%m%:g 1, yu:ggtlf‘,uted Ci1o alkyl,
substituged tCh- Qmadldagkybmﬂ)gtbstltqyﬁtdé‘dw-aww( @erﬁ@ in the said substituted

alkyl, s@ﬁskﬁﬁy l %cloaﬂzﬂt dn@ @lﬁ)lstltMedséHQ il édﬂﬁse&e Qf Yhore %Dlgtltuents
optional |y substitut

which fiche 5 BRICHERDY & Rl e gl fsy eycloaliy,
hydroxy @.saikst,i G tlkolylsat amist eitto,dh.s slkidanting €1 setkenylamino,
di-Cyg &manﬁrloka%ﬁ a %ogawpac%mﬁ@ QpLi0Bal, gyiamm di-Co.ro

subst1t saturated or unsatura
arylamigg, g Gnp PTG Oc St e G, fergry aéud? §FoRY> Crs
alkoxydaibB@1, GaY b @y Cal, et cysvationgp teartanalll yndlany 2¢ e above in
which % Jyhﬁ&&gﬁh\/\k&aﬁ Ot %\E{Js@t £ gy fhElg rr}l)@irox;\I e@rﬁg) mtro

e sanme ,
carbamep prrcarp@yt buf Regief b%*s Pfﬁ@fl DﬁPbSF%Fte‘éHH“YRZ | s
sel ect ed from 25o0ptionally substituted

with the rqu t?'tk% ODH gﬁtgf]% %//en tﬂ% aHJ %ﬁ{ogag %ﬁt%%ed Cro

alkyl ora¢qt1@*@ﬁ$,$ubst1&ﬁq§ gm lksnyh igr )R} ays devera iravgh point at one or
more offh¥ le; an@B RisiBdtk leounR® Mg e QR0 @oE Lo thutomeric form

formthereof: WO
ther“"’ﬂz‘bt?f@?*b‘géb%‘ﬁ@n GB2007/ 002527 21 with the

provi so that, when R = R2 = hydrogen,
In an efeR8M agp'%at By 1s%vid%§hktﬂod%éphﬁn’é%@&nﬁé@of general

. A R
and R; @&tan @hg gonp mdrt@ oger ¢fRe ardl Raritingt @& qytytgrbupms hydrogen

atom, tl%%éﬁnt)@ gorrfpleﬁQ Jlﬂ}%tu%qﬁ%ﬂéébon@iﬁg&ﬁp&ﬁﬁ of general formula
utoneri c formther

Torll oaia{t glelﬁ%fdn w}aﬁﬂao@w RTF@E %%%gro%:g atoms by mlt:a? ty
unsubstituted phenyl. 5 Furthernore, the
protected fornms of the conpounds of
general fornula la and their salts and
conpl exes, which are initially prepared
if a protected formof the conmpound of
general fornula ha or a salt or conplex
thereof is used as starting material, are
al so novel per se, and these chem ca



5 enbodi nents of the present disclosure

all protected forns, salts and conpl exes

of conpounds of Forrmula la and al

conpounds of Fornul asHa and salts,

conpl exes and protected forns thereof in
protectinging phapsie, grdopitof e taidomhqunddsinki baaghd RProtesting group

in the ppegénlzeocﬁﬁ LlJltXblésldpi?ntl Fédgalgg]u&h;r 3 F% thé)tregllad Mﬂd with

ternative or exanple
an alkyjagngspspl inthreprapiugftt " bige AR 4 i teprgour
tenth and el eventh enbodi nents of the

In a m@{ﬂﬁ Ség;@ét géréc' & FPD(%%‘? %lethotp kP %ﬁa"iﬁ%a%&%ﬁﬂgﬁﬂd of general )

exes o
formulaFicr Fhat defiped abvel oA it ersApdererseobin Whtsh pithereR: = R =
or one d‘ﬂ&l aﬂd{z%&hﬁlﬁyl csammt geee;s(damad Br Akreed @6lother of R, and

Ryizsa Ig%rogen a¥oaléﬁ1e m &kéor%ltcr)rrﬁpnspg ggf)uht pretpﬁ"mgghe 1m19az§2 derivative

of a ce@‘m}'l@rvaildllymwmstf@rmul@é@ CFHR, PherORPF- ©QgHed for the
compoul@s ﬂg&ﬁfaﬂﬁhﬁu‘!’a@ It ¥nd 1 Ha Rk RS the WA [B&BHIY Gerivative

Iude fromthe tenth and
Wlthak@" %f?%t%eeff%’ggﬁ ments of the present
di scl osure any of the spd&cific groups of

conpounds ‘| usk: )
extent that |n@Tho e exclu ed compounds
R3 is an arﬁ? gro s optionally
substituted ph . 20 Al ternatively, for
exanpl e, we reserve the right to exclude
fromthe tenth and el eventh enbodi ments
in the prgfentelpBbasy ip 8 eithbleolyert.da ehtain thy desitgd epmperne.d
forms, salts and conplexes of conpounds
Ina thlr%sr}ﬂi)l,:é)f?erértl;l !Fh‘gre if%&)% %1 %{?ilér!z wtgo ﬁ%}r gg ok gbt%lﬂl&g at least one, more
preferajy eftlerstt tovd. thae pefetable ab st threewind odost gredgerablyudll, of the

followi ol@%l@cmﬂfe? Bélhuﬁgfjor %’%eﬂ tﬁsuW hdinRioh BETRPVI receptor;
Itron O

modulatlitr} 61:] Em(( rmum_l KB'F 2 n@-ngrL %E)siue MSIAOdﬁ%lng and anti-

inflamnch@fyi aaedty] the oétlaid mrnipriohg RGERctRg the ndid tissue in virro with an

effecttvé‘%ﬂmlohrﬁ a(;fl P Qor%%undv\g‘ ’%Or%pap%rgﬁl 111§s Sl mL:hS above or a

Pat ent Application S- A2006/ 0148830,

physmi?’.ﬁ‘?ﬁlb‘taﬁ‘"é’l’%[tl"rﬁé}lt HFPIRPT BRGUFD°8 hydr ogen.
Alternatively, for exanple, we reserve

o« ISL LA 8 XA, LB LTy o s

formulad s@pfpedisbeveal | protected fornms, salts and '
conpl exes of conpounds of Fornula la and

Ina ﬁﬁ%lgtll] aipecrt.rphere 1shpd0vured ? Ehg?l})ll 1ca5%lng‘&:edpta%%lsglts dr complex of a

exes a
compouz@@sﬁr@@g@mslia@ar#@?@@@bpm%wte%d Pyt thegeot.
thereof in which one or both of RI and R2
is within the definition of the noiety -
QD L-(BE),-MZ or -QDL-(E),-MA as
defined in claim1 of PCT Patent
Application No. WO A-2004/031118 or US
Pat ent Application No. US-A-2006/0148830.
5 Alternatively, for exanple, we reserve
the right to exclude fromthe tenth and
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or a suitably protected formthereof,
wherein RI, R2, Ret, R5 and R6 are as
defined respectively fsgr forrmulae I and
I, wherein ..... represents a single or
In a sigfloentl agpebothete mmupviBedtivarsave\aypali ¢r@mplex or protected form as

deﬁneﬁ %K&eé%ﬂ grf‘&:nﬁéd‘até% th$ zn(a@n & ra c&n%)ouﬂd%@ %Erai formula |

formula HO COR3 or a SU|tany pr ot ect ed
In a sgvgﬁt@n&lha@ﬂ’eaotherempﬁrgﬁdeﬁa% Jo§1 §10r§j gcfn{pﬂg% a C(hmé)ound of

respect i vel or mul
formulg Ja, ?e"r‘?@’@d é‘f’o"ﬁ a5@ pla’ﬁalogjﬁélr é‘“ﬁ%ﬂtﬁb&ff‘ Siﬂh canplex or prodrug
thercoBddl & gHtidoS@llvetbtalecattier fiddkof., to obtain
the desired conmpound. 10 The reaction may
conveniently be carried out, for exanple,
In an qightepriip asﬁ% dlerpde prefidef jp pugthgéhpt manufacturing a composition as
deﬁne&ﬁ?é%’fﬁ{ehvyéﬂﬂﬁ $Mﬁ;ﬁi3ihgj&m§1h§|ﬁlﬁ£)ﬁ)nu&§e thB €aid compound of
formula an \(/)\5 % 8l%ys1oloigi££m?r ﬁcc%}h b% n%lg Cl(n%ytr)]?xlo%r JIIIJL{gh ereof and the
ImWMWRPWIwmﬁmﬁb@@pﬁéwmdhnduIatlon of snooth
muscl e tone, inhibition of tissue
Accordigd d € bmtgdimam df thareskit tlisdmuefthere is provided a compound
<ﬁgmeV%éMHI%tory medi at or production. From
thi's S, It is seen nore. generally that the
conpounds of gener al forpula | and their
salts, conpl exes and progirugg have one or
more of the Wi bj j
activities: t ey nbduldte tthe TRPV1
recept or, (% ’QI nodul Bt e ®noot h nuscl e
tone; (3) th -\nhlblt ti ssue renodel i ng;
and 20 (4) they have anti-inflammtory
activity. The data show that the
wheretonpounds of general fornula | can bind
T eceptor a
Ry am%l %fageg ?d%gﬁxg%ﬁgf)icgéhgﬁlg @ ¥ fr(%m }H/Hrogen, optrxlonally
substifyiefh 110 dldopepoplyralsttated @@S(ﬁ) 10 plkyDefeptinally substituted
Cs.1p dyQ6HkyD a@gﬁamsa Elﬁost(nma)w((:ﬁ D&}ci&éﬂ@i) ohftBally substituted
- Caop ﬁggﬂr@o y ﬂolnag s%stb%tre %};)F(Cﬁ]@ gl%englf gprugr?aﬁy SUSDStltllted aryl, and
Opﬁonalmsa!gemﬁeéw afl, dr Reanfl RPWgdther meptt ar eptionally :
substitRle@ Rt A8 by unsde8ERT, Of oy lidelExrdeR, %pgl%go?}al@fsubsumted
general formula |I have one or nore of
foll owi ng biol ogical activities:
nodul ation of the TRPV | receptor;
nodul ati on of WO
2008/ 003978PCT/ GB2007/ 002527 25 snoot h
.muscl e tone; inhibition of tissue
renodel | i ng; and anti-inflamuatory
activity. Mre preferably, the conpounds
have at |east two of these activities,
for exanple at |east three of the said
activities. Mst preferably, the
conpounds have all of the said
activities. 5 This conbination of




10

15

20

25

30

In accordance with a further enbodi nent
of the present disclosure, therefore,

wo2006/8€ 1S provided a nethod for obt achbR@rmezsz

at | east one, for exanple two, nore
preferably three and npst preferably al
of the foll ow ng biolggical activities in

n_o r tis 0]
s 1S AP EE DL B e v
carbgp @;Q;p wtwhish thst arg W@@F‘hmﬁﬁﬁg’é PRoptieng By subsututed saturated or

unsaiuﬁamrgam@ﬁng%omﬁlmbg HIUes, ryem@glc&b&&m@,&m optionally 1,
t he net hod

'2m@éﬁ%?*??ﬁﬁgg%ﬁFé%??ég& gysald tissue in

vitro or in vivo wwth an effective anount

Rs, Qlﬁ;clﬁna?@é@@%@ 2Qbr GRAB Rk, HOEER Aunk RS sBected from

°P“@i'ya“i"i’58 ﬂ?’ﬁi@%%ﬁ%ﬂ@%ﬁ%f’%‘ﬂl optipnatly

amﬁhadCDﬁwbmmU$m©ﬁwﬁﬁynmﬂaaﬂhahd I
Chiralitv 15 Certain of the conpounds of
eneral formulae | and |l contain L
]g’mr indereadrolff cat G selsriy fopghydrogen, optionally
subgithed ef @ aleyl GIH, mionalghsstmamnmdmmm dp@vhally

subsﬁ%ﬁ{eg ﬁgﬁﬁé&n%ah{ %@%ﬂh%ﬁ ((tllh X % ),wahgtgﬁ b 0,lor2,

OPH?H&'&W@@ oY-HRh ot g ~Enkoiei % ﬁce%né R; pgether represent an
oPnMugm]&uM&nkﬁamﬁinkMtMaﬁeﬂmwdamﬁgh 2,3,4,5,60r

7chg1?ca%‘ a f o HIA t10n21]] %nd? %Jhl;}.l?lha oa%@s s6 ecge%ﬁ'omo N and

BRerar Forim Tocont ai
S, P@wéﬂélt@tvb%)@@nﬂww gpmspasgie of the
varlable R groups are capable of 25

mﬂxghe I%J CP\nso ng n dhen io nﬁr I lrsyg}o%aﬁ Sein a}(y opgcngle%% sgj:ut%d Cre

alkyhor ()z)onaﬂles mﬁmqthﬂeczpcraécsryhior Rméwvwr@x& R@mj@ one or

mord & tiRlol an@@ 28ROl kSR HR Eatborfl gﬁ)’dlfg Br tautomeric form
m“%ﬁ%i ounds, whether in the for i soner

YW%@QF%F%m?irelatlve proportion or as
substantially pure 30 isoners. WO

ora 9&&&%?%@?%{3@%%%’39&%% &Zreo

bstrtution Pos | sOmerism
conmpaunds of general. formula I and hare
for 8e49a BledicatibntSat D&én usddiab Ofiedi@mSént, oOwWhen presented and

pacléa%g %arnlle%l%ngnp r rﬁﬁ?ﬂgﬁg l ?oogsgﬁgb gev{::}g?eﬁio{' ?%%ple ina

ﬁmcrl@élaf?qd@nbesereae) arbensed 18 A flodsiies bevpraga{fosexample ina
funcﬁ?fnaltflitﬁ oRoegéngéD S forld3Eas RERS a@piemdav&rmcage supplement,

‘ or Wgen useg as a 0(?«1 s%%fll%mségttt))?gevér%ta Im%p \?\ﬁ %? ﬁr wi?cn I;];rc%eﬁted and

packﬁxmi P acﬁ&od seppiegtent g b@yq;nge sipplement grase Iomnov@n for any

othePlsORYedth S0 hudsh o8 HAHRARM dniMal. Y pUr €
i sonmers. 10 For exanple, in one possible
realisation of the conpounds of fornul ae
| and Il, R6 nay be hydrogen, R 4 may be

- meta to the dioxo-tontaining chain and R5

may be para to the di oxo-containing
chain. It is nost preferred that in this
realisation R4 represents an
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28 The al kyl group IS preferably a | owner
, group. "Lower al kyl"™ neans an ah@&%mmﬁn

al kyl
WOPREB® “strai ght or branched, havi ng®%

about 6 carbon atons, e.g. 2, 3, 4, 5 or
6 carbon atons. Exenpla?y aIkyI gr oups
i ncl ude net hyl, ethyl, n- propyl ,
i -propyl, n-butyl, t-butyl, s- 5butyl,
Alﬁiofx)@ ‘iﬂe)é!mctm?e E’@w@)tuy i’ orrmﬁa ﬂﬁ‘{ﬁﬁaﬁég one %rti&a&ﬂutomenc {keto)
e

2- hexyl, 3-hex n- hept
fo% ﬁlvg}?/ be U.Hjelﬁ@m %arl thi _pﬁ%ﬁ%?n %fﬂrt cop emgnce ondy and that the -
Scc%e e Bvdkm Bisosudrideludes & biiyilom@R Odeto hoed Yoty forms for
DESR! Ftﬁﬁsuﬁrges s Yo to 0 %mﬂahxﬁ&@ of ga"n% RorMRY: 1P8. 112 and

optlonal titute
é?@ﬁﬁ%ﬂ?@%d bel ow. The 10 phenylnethyl
phenylethyl and phenylpropyl groups are

If i lS H)Sbe %é?%an? %atcin O%u E uﬂ&a?g\loqﬁl @%4/01 [1(1 8I eferred to

qmétséoszs oq peejdegs @weusamonp Pftr@g-'eaf éle Hestpted herem for any
on&ix‘ ﬁlofe(i)axﬂ&ﬁr PRk Lcdhiih 10 GasRoR mgén%pmen we reserve

e DR P i PR S A ton o

ﬂnumﬁaMWnamMOmutwﬁmgmﬁm@ cycloal | cyl group

preferably has 3 to about 6 carbon atons,

e.g. 3, 4, 5 or 6 carbon 20 atons.

Eg@@ﬁlpma regprve yle fighttp kxy]pde @pr@mmesqnﬁbsplgﬁgre the use of the .
conwmidﬁbmwkq-s -pyail-olgx, yhm]jethmbe@?@%wm-phemxﬂ-

e
bengafgécﬁs X tga cﬁi ﬁﬁ??ioouff‘é’ eny1-S S ,sgégxtﬁml il enzosn-
PengJtp8%PE @aow il a”é@r*FIWeﬁl B@O&W copqyndsigeludes all the
use@&ﬁé’ﬂﬂi@f fitic@slofiR] AWpouhdske Ry but dve' i€ theYfirst embodiment of the
t% qg " where x and y are any integers

PR ANS AN unsaturated aliphatic

hydr ocar bon group having fromx to y
Alt&;ﬁﬁ@@ Bor @Iaﬁﬂ& we Eﬁﬁe ﬂgﬁga{t&l{xaﬁdb Rdh t[m)}/esent disclosure

i nc de one
e e PER P Rt By is i Bi-O-Ph
COoQig.uky @etnﬁ Rojand nis hpdrogemp ped Rer<iRp - &s biydugaprand any salt,
com@Idy orciﬁﬂpxk @f.aé Es@ﬂ theABF ﬁpst/hlchm ?ep@iek@pbﬂenyl group).
group may be straight or branch
"Branched neans that at | east one car bon

Alteblﬁtﬁrﬂﬁ for BRI, wid SseRE BSBRHo dhdludd 8 HBHRIHR disdosure
the ﬁ%@ Qﬂﬁﬂoﬁdpgﬂgﬁ EM in kﬁk&%ﬂ? BUGH ﬁ{, oPﬁ afd W, is CH,-

group,

Ph- %PI@ ﬁ@PHWém( &t caFﬂpl%@ P(‘E)’“g fegniey) H‘F%‘tﬂ on.
The al kenyl group is preferably a | ower
al kenyl group. "Lower al kenyl" neans an
al kenyl group, straight or branched,
having 2 to about 6 carbon atons, e.g. 2,
3, 4, 5 or 6 10 carbon atons. Exenplary
al kenyl groups include ethenyl,
n- propenyl, i-propenyl, but-1 - en- -yl
but-2- en- I-yI but-3-en-1-yl, pent-1
-en-1 -yl, pent-2-en-1-y|,
pent-3-en-1-yl, pent-4-en-1-yl,
pent-1-en-2-yl, pent-2-en-2-yl,
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Exenpl ary aryl groups include phenyl,
apht hyl , bi phenyl, pyridyl, pyrazinyl,

naph
WO di nyl , furyl, thiophenyl, pyr F6FApB2007002527

oxazolyl, thiazolyl, pyrazolyl,
imdazolyl, 1,2,3-triazelyl,
1,2,4-triazolyl, tetrazolyl, indolyl and
AW“"’W Ifor expmpld) @c Ia‘f’lyé theQ g b xJRY fch%ﬁhe present disclosure

th e o DM@ brh et BiSHoholith I%gwlrjcl%éagrh oﬁé a6l g are CH-P-O-Ph-

lified bel ow Al ene grou

CS@@W&%@‘MM@O e-glefsy) themof.al kenyl

group linked to the remai nder of the
ARREGEVIE - 1OV oubl e bond. The _
ﬁdeﬁin?tignsMéﬁa%?ﬁfﬁ%@&g?%%ﬂ%mEP3WFﬁ€§“m“m

Hist dich cqgpunds 9f fproslad ingtbick prpl butproobogts ofRp AR, is
optidntlly selpfric@pCH,Ahe)- PRI alahyQ:, )
eﬂgz5¥&kdene groups. CycloalQ%I%déﬁ%méf%ﬁﬁ?g&g'

15 "Cycl oal kyl i dene" neans any cycl oal kyl

group linked to the renmai nder of the

AteradiedloBexitipR, & dQwhl. g e i
of hpft . J %‘?g?lgg%esﬁorg Ij[hs griesa%asclosure

finitions apd illu
oot 1 b P ya L5 ik ihgER pRasrninidpendeaty ot
cach pipar opticnally submirdicd ClARN-@Pb-E0G0arkiQny salt, complex or
pro&¥Ee Qakdcyhidgne groups. Organic ring
contai ning ring carbon atons and
optionally ring heteroatons 20 The
AlgRPIRSS BoRpIE, 0F GaRE Be HohMexGRDEA M NG isctosure

- any @hﬁé lﬁesrok %1@%\?\(%@.? og Qngnpgﬁt} Is jgsrt] %%%%P%Tbrglbcgggo the extent

ﬂlaIhe er oat ons” )
| HiSxEHdrd esmepnds Byiganreing sroppoush as omistadly fubgjrted
phergf. a ring of x carbon atons and

ooptionally y heteroatons. The ring may
AleS2 rise one or nore branch point. The

“HHd e REets redne thatighis oolhdetiive the resrndisayre

the visenf albdoRpduab of FERUR B Siwhith Sne, IIOISPE®. YR, and Ry is withi
i onds, I SONE Of T he at o s vitin
e b8 S RO < Do 50 - e gt n el
1of gichplipiemeNouWiOe - 20008 | BRAUR Pitsit Application No.
US-ASH*OG/UMB&I),%Qd BE otQé‘r %mllgg&ijli Iygr}il%cg ag‘d avﬁg' ga]ltb(iogxplex or

t hat side hydrogen atons a ot po
pmmg%é?ﬁ%t | ocat i on. | f variable
configurations of any double bond are
AlterR@SS R oubl e Qond may, 30
0 ’iq%%penﬁgﬂgﬁggggegﬁn B_ﬁg?hg%ﬁ%%ﬂﬂﬁﬁﬁﬂwwﬁ
© U A Cparepnds pidorppiad ik weiph qnher btEpf RendtRads within the
dem},%l) 9?;4 te Egigg HQ%?%M—Z\@—Q-D;{EH%? as dofined in claim 1 of
PCT Gl . 1€
0 orggﬁ?c cﬁzgh nggrg@%éggfgggmgﬁﬁﬂwﬁW%%ﬁd[Eﬁ¥
06/ #8853t <atkany sritemplek gdpedez Geredp cont ai ni ng
2, 3, 4, 5 or 6 carbon atons. 5 Exenplary
organi ¢ chai ns include -ethyl ene, _
n- propyl ene propyl ene, n-butyl ene,
sbutyl ene, n-pentylene. Optionally
substituted 10 "Optionally substituted"
as applied to any group neans that the
said group may if desired be substituted
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WO 290908%7¢ | oal | cyl groups such as |

‘ gaszmt

Exenpl ary substituted cycl oal kyl groups

i ncl ude nono- or poly- al kyl-substituted
PCT/GB2007/002527

- et hyl cycl opropyl, 1-nethyl cycl obutyl,

1- nethyl cycl opentyl, 1g methyl cycl ohexyl,

2-nmet hyl cycl opropyl, 2-nethyl cycl obutyl,

2- nethylcyclopentyl 2- nethylcyclohexyl

Fx qp substltuted ary I%ﬁrou

ey ﬁléi’é"r e’ﬁ’f]pl?a N5 eSTBET ettt Ghe rodkeprew deglosure

the esarbf aH aenirovndd & Forfinujad yhith anvgthin@le definition of compounds of
foamqwla RSRY: oﬁwﬂmﬁ%ppmg XY RIRENYdo6/0148830, and any

ag%%%g %G%3%?§ henyl such as

nethoxy hydroxyphenyl Cu 6 al kyl phenyl

%%gi ng? ? exlar)-np dreserv L$ ht o efclude ﬁ'Dﬁl the gresem: disciosure
P | Shishate S B Helifn fgesppounds of

foxmlamafni ummpllaemabplmuomm Us - m0O@BENY, lasd any salt,
l.9 uch as di chl orophenyl or
cmgﬂpﬂ)ggﬁﬁ%rop ienyl , carboxyphenyl, Cl1 6
alkoxycarbonylphenyl such 20 as
The®kdpeRRy &@MMLI@*"L@&%JIHJ B EreuR et JPPHoptylaxis Jh e

t b h
iR SR ARGl e GEPRA AT g oisons

inflemiters cearditichs peifr pam ueh 28 fgexarhplo bitaet ligftaits asthma,

Jgg,rp%&g, iRa Htolt?zincet {Sb%na%fé o6, %alﬁébo%a%yname tinnitus,
u ar, car
MeGRRR G BT dra B & e G gl Psed vcraton,

pmawaﬂ%@eﬁuhﬂdum&mmwmmhImﬁmmﬁqmummamdémﬂbed
nlar Wekase, achalasia, Hi i
2008/ 00397‘;S BT EB5007] 00ohoy 535 eprne’s discase, gastro
oesophpgepl RS firpseqmypipnis AYHIGPRY, B lﬁelrweaéﬁa copstipapion, post-
surgiéabgayttoparesis Ayrdtotaphralytid ilets, pktiopdiativsileat, diabetic

B

Rayasogprndrome pel %Pr&ﬁfcqﬁelps EnaF mrgglﬁ@é%%@rtw disease,
hyptu&em&neﬁ;bﬁénsibh Rbdlr pgen )md othef\ra@ﬁl&ﬂﬁ‘sbrdﬁ@ bBdder

dis V\A?ars nausea al?e¥1anh1tm%t eaﬁ Oat i f er P%a.mmatory

eroa rant
bwtchbse@eﬁimm pingpatigs, ciwlebsrs@tﬁcrhn—ébrgmrhmw ocatpbagitis,
osteb&ﬁ]ﬁ&nﬁéuﬁﬁ{oﬁﬂnﬁrﬁx fmﬁmg@ag bise®E, cbAdt8al ischemia, acute

ound ( '‘skel.et.a
A - KR A S
maigergnce pf noowadpwt fnbion ad Hebrtiwifaitbe gutno ingittaie sormal
breamsto eL%otﬁﬁ @i%les@ mdthrqg@g@&th@ts&%m&g and coughs, to

carbon-free noieties are not consi dered
cAsIgISEAG Y GFEe. 35 £ Hhia meR@P QB dipestip o case upset
ston@cIe Witk hands dnd\ee foezidholbfabinebrupdinNé mbiftaifk@ormal
is stated to be at an a position counted
fromthe carbonyl group to which R3 is -
attached, this nmeans that the branch
point is directly linked to the carbon
atom of the said carbonyl group, for
exanple in the foll ow ng conpound of
general formula | (conpound 2 as
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15 In the conpound 31 described below, it
wi Il be seen for exanple that carbon

WO BSOAYH poi nts exist at both a and O PCI/GB2007/002527

positions counted fromthe carbonyl group
to which R3 is attachedg i.e., MeO HO
WO 2008/ 003978PCT/ GB2007/ 002527 35 The
bIPSIQMES, 16 @ﬂudhgeematmtrmm t@ﬁﬁ.{mﬁﬁta hQR ihMune system, 1o
aléilflil%letéct Ut 1 '
Ty B S P e 1o shtpabegaches, o releve

subs
misele Fordesp o1 enie it achpremdpainge movdke rdlibfdroa t@ttdche, to

rdvitie RASH ok Q3§ GRUN tS b4 in it cellulite
e R

to which F
,OCgﬁ‘?E’TCEﬂlgastaﬁﬁidt‘b‘f'q‘?é’P °%r anch poi nts may

exist in the nolecule or that nore than

AQREInd 1 2 BIANG PRt Bﬁther};ﬁyent%?&![ﬁlﬂe {hQre & B‘gv[ded the use of a
5nmol ecul e, optionally wth or wt
compogpd-ph g)ﬁnuigs&l om physpledicallzaqecaiable salt, complcx or prodrug thereof,

in (R B:f@ick e@:@mﬁmmwmmﬁsxe@ému@eﬁa f@dicarnent, foodstuft,
beJeB%‘p l Qxa.m Ie‘?{‘ng fulfgmnﬁ go d orebeveraﬁg\l\ﬁ% gﬁ)plement beverage

exe rugs
Supphfa@p@rﬁéﬁermbysyploelfcal@mamlh@mposﬁgn fosthe treatment or

proﬂ@iaﬁ@ Bﬂ@pgrie%‘ﬁvhy gﬁ:&ﬂﬁﬁusa@ @isagﬁts | PR oondmons
Al cbcglgnutlgg ' 0%‘%’16??5?2 'ﬂ%electe

T4 VR BOBHR :%“ BBt TRANSHH &% {of Grewmefe but not
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thereof, or with one or more additional agent having activity against hypersensitivity,
smooth muscle disorders, spasmodic conditions, allergic conditions, inflammatory
conditions and/or pain or against side effects of such an agent.. All such compounds,
whether used singly or in combination, are referred to herein as “active agents”,
provided that the active agent as used in the present invention includes at least one
compound of general formula I or a physiologically acceptable salt, complex or prodmg

thereof.

According to a fifth embodiment of the present disclosure, there is provided a method of
manufacturing a pharmaceutical composition {medicament), foodstuff, beverage, food

supplement, beverage supplement or the physiologically compatible composition,
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comprising a compound of formula I or a physiologically acceptable salt, complex or
prodrug thereof and a physioclogically acceptable carrier therefor, the method

comprising bringing into admixture the said compound of formula I or a physiologically
acceptable salt, complex or prodrug thereof and the physiplogically acceptable carrier

therefor.

After the ingredients of the phannaceutical composition, foodstuff, beverage, foodstufl
additive, beverage additive or other physiologically compatible composition have been
brought into 5dm.ixture:, the composition is preferably packaged with instructions for use
in the tréaiment or prophylaxis of hypersensitiv_ity, smooth muscle disorders, spasmodic
conditions, allergic conditions, inflammatory conditions and/or pain in a human or non-

. human subject, the said instructions typically including dosage information, information
concerning the appropriate administration route and protocol, and safety Homaﬁon -

relevant to the said intended use.

Certain of the compounds of formuia I and their physiologically acceptable salts,
complexes and prodrugs are novel per se, and these chcmic;al compounds themselves

constitute a further embodiment of the present disclosure.

According to a sixth embodiment of the present disclosure, there is provided a compound

of general formula Ia:

wherein:

R; and R; are, independently of each other, selected from hydrogen, optionally
substituted Cy.10 alkyl, optionally substituted -CO-(Cj.y4 alkyl), optionally substituted
Ci0 cycloalkyl, optionally substituted -CO-(Ca.10 cycloalkyl), optionally substituted
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Ca.10 alkenyl, optionally substituted -CO-(Cy.19 alkenyl), optionally substituted aryl, and
optionally substituted -CO-aryl, or R, and R; together represent an optionally
substitited saturated or unsaturated Cy.yp alkylidene group, or an optior.nélly' substituted
saturated of unsaturated Cs.o cycloalkylidene group, or R; and R together with the
carbon atom to which they are attached represent an optionally substituted saturated or
unsaturated organic ring containing 3, 4, 5, 6, 7 or 8 ring carbon atoms and optionally 1,

2 or 3 ring heteroatoms selected from O, N and S;

R3, which may be the same as, or different from, either of Ry and Ry, is selected from
optionally substituted ;.10 alkyl, optionally substituted Cs 16 cycloalkyl, optionally
substituted Cy.1¢ alkenyl, and optionally substituted aryl;

Ra, Rsand R are, independently of each other, selected from hydrogen, optionally .
substituted Cy 19 alkyl, OH, optionally substituted C;.19 alkoxy, halo, optionally
substituted aryloxy, optionally substituted (Cy.14 alkyl)-S-(0),- wheren =10, 1 or 2,
optionally substituted aryl-S(O),- where n =0, 1 or 2, or Ry and Rs together represent an
optionally substituted saturated or unsaturated organic chain containing 1,2,3,4, 5, 6 or
7 chain carbon atoms and optionally 1, 2 or 3 chain heteroatoms selected from O, N and
S, provided that the chain is at least 3 atoms long;

with the provisos that, when R; = R, = hydrogen, then:

(1}  any optionally substituted C;.,9 alkyl or optionally substituted Cs.1o alkenyl
for R must have a branch point at one or more of the @ and B positions counted

from the carbonyl group (or tautomeric form thereof) to which Rs is attached;

{11) when additionaily Rs is un-substituted phenyl and Rg is hydrogen, then (a)
Ry cannot be a group selected from 4-vinyl or 2-chloro when R; = hydrogen, (b)
Rs cannot be 3-methoxy or 3-ethoxy when Ry is 4-hydroxy, and (¢) R4 and Rs
cannot both be hydrogen; and -
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(iit) when additionally Ry is 4—methoxy and Re 1s hydrogen, then (a) R3 cannot
be 2-hydroxy-3,6-dimethoxyphenyl when Rs is 3-methoxy and (b) R3 cannot be 2-
hydroxyphenyl or 4-hydroxyphenyl when R; is hydrogen;

5  and with the further proviso that, when Ra =Rs =R =hydrogen, R; is methyl and R, is
4-methoxy, then R, cannot be ~CO-CH=CH-(C¢H¢)OMe in which —(CsHy)OMe
represents a 4-methoxyphenyl group;

or a physiologically acceptable salt, complex or prodrug thereof;
10 '
but not including

2-{4-13 -0x0-5-phenyl-2-(3,4,5-trimethoxybenzoyl)-pentyl}-phenoxy]-benzoic acid -
benzyl ester; _ _ -

15 2-[4-[3-0x0-5-phenyl-2-(3 4,5-trimethoxybenzoyl)-pentyl]-phenoxy]-benzoic acid:
i -(2—hydr0xy-3;methoxyphenyl)—5—pheny1pentane— 1,3-dione;
1-(2-hydroxyphenyl)-5-phenylpentane-1,3-dione; _
3-dcetyl-4(4-nitro-benzoyl)-7-phenyl-heptane-2,5-dione;

| 1,9-diphenyl-4-(3-phenylpropyl)-3,5-nonanedione;

20 1,5-diphenyl-2-benzyl-1,3-pentanedione;
7-methyl-4-(1-methyl-3-phenylpropyl)-1,9-diphenyl-3,5-nonanedione; and
1,7.9-triphenyl-4-(1 ,3-dipheny1i3ropyl)-3 ,5-nonanedione,

Ifitisto be héIdhby any Patent Office or Court that WO-A-2004/031118, referred to
25 above, discloses or renders obvious any one or more of the above compounds according

to the sixth embodiment of the present disclosure, then we reserve the right to further exclude

such compounds from the scope of protection of this application and/or its resulting patents.

30 Forexample, we reserve the right to exclude from the sixth embodiment of the present disclosure

all compounds of Formula Ja in which one of R; and R;is CHy-Ph-O-Ph-
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COBH, the other of R, and Ry is hydrogen, and Rs = Rs = Re = hydrogen, and any salt,

complex or pfodrug (e.g. ester) thereof (in which Ph represents a phenyl group).

Alternatively, for example, we reserve the right to exclude from the sixth embodiment of the present
disclosure all compounds of Formula Ia in which one, but not both, of R; and R,

is CHy-Ph-O-Ph-COOH and any salt, complex or prodrug (e.g. ester) thereof.

Alternatively, for example, we reserve the right to exclude from the sixth embodiment of the present

disclosure ail compounds of Formula a in which both of R, and R, are CH,-Ph-

O-Ph-COOH and any salt, complex or prodrug (e.g. ester) thereof.

Alternatively, for example, we reserve the right to exclude from the sixth embodiment of the present
disclosure all compounds of Formula Ia in which one, but not both, of Ry and R;

is opfionally substinsted CHz—Ph-O—Ij‘h-CO'OH and any salt, complex or prodrug (e.g.

ester) thereof.

Alternatively, for example, we reserve the right 1o exclude from the sixth embodiment of the present
disclosure all compounds of Formula la in which both of R; and R; are,

independently of each other, optionally substituted CHz-Ph—O-Ph—COOH and any salt,
complex or prodrug (e.g. ester) thereof.

Alternatively, for example, we reserve the right to exclude from the sixth embodiment of the
present disclosure any of the specific groups of compounds just mentioned, but only to

the extent that in those excluded compounds Rz is an aryl group, such as optionally

substituted phenyl.

7 Alternatively, for example, we reserve the right to exclude from the sixth embodiment of the
present disclosure all compounds of Formula la in which one, but not both, of Ry and R,
is within the defipition of the motety —Q-D—L-(E)rM-Z or —Q-D-L-(E)-M-A as defined
in claim 1 of PCT Patent Application No. W0-A-2004/03 1118 or US Patent
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Application No. US-A-2006/0148830, and the other of R; and R; is hydrogen, and any

salt, complex or prodrug thereof.

Alternatively, for example, we reserve the right to exclude from the sixth embodiment of the
present disclosure zll compounds of Formula Ia in which one or b(_)th of Rjand R, is

within the definition of the moiety —Q-D-L~(E)-M-Z or wQ-D—L;(E)t—M—A as defined in
claim 1 of PCT Patent Application No. W0-A-2004/031118 or US Patent Application

No. US-A-2006/0148830, and any salt, complex or prodrug thereof.

Alternatively, for example, we reserve the right to exclude from the sixth embodiment of the

present disclosure all compounds of Formula Ia which are within the definition of
compounds of formula I-A in claim 68 of US Patent Application No. US-A-
2006/0148830, and any salt, complex or prodrug thereof.

Alternatively, for exalhple, we reserve the right to exclude from the sixth embodiment of the
present disclosure the use of all compoumnds of Formula Ia which are within the

definition of compounds of formula I in claim 1 of US Patent Application No. US-A-
2006/0148830, and any salt, complex or prodrog thereof.

The physiologically unacceptable salts and complexes of the compounds of geperal
formula 1 are new per se, and constituie a seventh embodiment of the present disclosure. They

may be used as intermediates in the preparation of the compounds of general formmla I
and their physiologically acceptable salts, complexes and prodrugs. In one embodiment
of this aspect of the present disclosure, the physiologically unacceptable sa]ts and

complexes of the compounds of general formuia Iz as defined above may be particularly

mentioned.

The compouads of formula I and their salts, complexes and physiologically acceptable
prodrugs may be obtained from readily available starting materials by chemnical
reactions which will be well known and understood by those skilled in the art. The
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compounds are relatively simple orgamic molecules and their synthesis will present no

undue difficulty to the skiil_ed wdrl_cer.

The _pféferred methods for the preparation of the compounds of formula [ and their éalts,
complexes and physiologically acceptable prodrugs are themselves novel in view of the -

novelty of the compounds themselves, and constitute further aspects of the present

disclosure.

According to an eighth embodiment of the present disclosure, there is provided a method of
preparing a-eompound of general formula [ as defined above or a salt, complex or

physiologically acceptable prodrag thereof, which method comprises selectively

- reducing the aliphatic carbon-carbon double bond marked * in a compound of general

formula II:

Ry
A o) o
RN ] ]
§ y CH=CH—C—CRR,—C—Rs
Re™\ an

wherein R; to Rg are as defined above for general formula |, or a salt or complex

thereof, to obtain the coinpound of general formula L.

An example of a suitable reducing agent for effecting the selective reduction is
hydrogen in the presence of a metal catalyst such as Raney nickel or palladinm on

carbon.

Functional groups such as the carbonyl groups, which are susceptible to reduction but
are not desired to be reduced, may be protected for the reduction in a generally known

manner. The prétccﬁng group(s) used will subsequently be removed in a conventional

manner to provide the deprotected product.
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The reaction, and any subsequent deprotectioh that may be necessary, yields a
compound of general formula 1, which may be converted into a salt, complex or prodrug
thercof by standard chemical reactions. If initially a salt or complex is formed which-is
not physiologically compatible, such a compound may subsequently be converted by
standard chemical technigues into a physiologically acceptable salt or complex of the
compound of general formula [, and opnonaﬂy then to a physiologically acceptable

prodrug.

According to a ninth embodiment of the present disclosure, there is provided a method for
preparing a compound of general formula I as defined above or a salt, éomplex or
phys;ologlcally acceptable prodmg thereof, which method comprises condensing a |
compound of general formu]a il with a compound of general formula v:

CHO o 0
ol g --
57T, l\/ Rs
Ri Rp
m v

‘wherein Ry to Rg are as defined above for gcnera% formula I, optionally in the presence
of a chelating agent, to deactivate the carbon hetween the two carbonyl groups (or other
_ tautomeric form) in formula IV In favour of the terminal methyl carbon atom, o obtain

the compoumd of gcnerél formula 1 after reduction of the resulting double bond.
Examples of such chelating agents arc boron trioxide and titanium tetrachlonde.

The réaction yields a compound of general formula I, which may be converted nto a

salt, complex or physiologically acceptable prodrug thereof by standard chemical

reactions. If initially a salt or complex is formed which is not physiologically

compatible, such a compound may subsequently be converted by standard chemical

technigues (salt or ligand diéplacement) into a physiclogically acceptable sait or
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complex of the compound of general formula I, and optionally then io a physiologically

acceptable prodrug.

Certain of the compounds of general formula IT and their salts, complexes and protected

forms are novel per se, and these chemical compoimds themselves constitute a further

embediment of the present disclosure.

According to a tenth embodiment of the present disclosure, therefore, there is provided a

compound of general formula Ha:

MeO

HO— H=CH—-p}-"CR1R'2—g:—R3
' (lia)

wherein:

"R, and R;, are, independently of each other, selected from hydrogen, optionally

substituted Cy_yo alkyl, optionally substituted —CO~(C1.10 alkyl), optionally substitited

* Cayp cycloalkyl, optionally substituted ~CO-(Cs.i0 cycloalkyl), optionally substituted

C.10 alkenyl, optionally substituted ~CO-(Ca-10 alkenyl), optionally substituted aryl and
optionally substituted —~CO-aryl, or R and Rz together represent an optionally

_substituted saturated or unsaturdted C;.10 alkylidene group or an optionally substituted

saturated or unsaturated orpanic ring containing 3, 4, 5, 6, 7 or 8 ring carbon atoms and
optionally 1, 2 or 3 ring heteroatoms selected from O, N and §;

Rs, which may be the same as, or different from, either of R, and R», is selected from
optionally substituted Cj.io alkyl, optionally substituted Cs.1o cycloalkyl, optionally

substituted C,.19 alkenyl, and optionally substituted aryl;

or a salt, complex or protected form thereof;
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with the proviso that, when R; = Ro = hydrogen, then (a) any optionally substituted Cy.jo
alkyl or optionally substituted Cs. o alkenyl for R; must have a branch point at one or
. more of the o and § positions couhted from the carbonyl group (or tautomeric form

thereof) to which R; is attached; and (b) R3 cannot be unsubstituted phenyl.

Furthermore, the protected forrns of the compounds of general formula Ia and their salts
and complexes, which are initially prepared if a protected form of the compound of
general formula ITa or a salt or complex thereof 15 used as starting material, are also

novel per se, and these chemical compounds themselves constitute a further (eleventh)

embodiment of the present disclosure.

I it is to be held by any Patent Office or Court that WO-A-2004/031118, referred 1o
above, discloses or renders obvious any one or more of the above compounds according
to the tenth and eleventh embodiments of the present disclosure, then we reserve the right to

further exclude such compounds from the scope of protection of this application and/or

its resulting paleﬁts.

For example, we reserve the right to exclude from the tenth and eleventh embodiments of the presenf

disclosure all protected forms, salts and complexes of compounds of Formula Ia
and all compounds of Formula Ha and salts, complexes and prb'tectf:d forms thereof in
which one of Ryand Ro Is CHz—Ph-O—Ph-COOH, the other of R; and R is bydrogen, and

Ry =R = Rg=hydrogen.

Alternatively, for example, we reserve the rght to exchude from the tenth and eleventh
embodiments of the present disclosure all protected forms, salts and complexes of compounds

of Formula Ia and all compounds of Formula Ila and salts, complexes and protected
forms thereof in which one, but not both, of R and R, is CH-Ph-O-Ph-COOH.

Alternatively, for example, we resérve the right 1o exclude from the tenth and eleventh

embodiments of the present disclosure ail protected forms, salts and compiexes of compounds
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of Formula Ja and all compounds of Formula Ifa and salts, complexes and protected

forms thereof in which both of R; and Ry are CHy-Ph-O-Ph-COOH .

Alternatively, for example, we reserve the right to exclude from the tenth and eleventh

- " embodiments of the present disclosure all protected forms, salts and complexes of compounds

of Formula Ia and all compounds of Formula Ila and salts, complexes and protected

forms thereof in which one, but not both, of Ry and R; is optionally substituted CH;-Ph-
0-Ph-COOH . '

Alterpatively, for example, we reserve the right to exclude from the tenth and eleventh
embodiments of the present disclosure all protected forms, salts and complexes of compounds

of Forrm;la'ia and all compounds of Formula Ia and salts, complexes and protected
forms thereof in which both of Ry and Ry are, independently of each other, optionally
substituted CH,-Ph-O-Ph-COOH.

Alt_ematively, for example, we reserve the right to exclude from the tenth and eleventh

embodiments of the present disclosure any of the specific groups of compounds just

- mentioned, but only to the extent that in those excluded compounds Rz 1s ag aryl group,

such as optionally substituted phenyl.

Alternatively, for exarople, we reserve the rigﬁt o exclude from the tepth and eleventh
embodiments of the I}resent‘disclosére all protected forms, salts and complexes of compounds
of Formula Ia and all compounds of Formula Hla and sakts, complexes and proiected
forms thereof in which one, but not both, of Ry and Ry 18 WIthm the definition of the
moiety -Q-D-L~(E)-M-Z or —Q-D-L~(E)-M-A as defined in claim 1 of PCT Patent
Application No. WO-A—2004/03 1118 or US Patent Application No. US-A-
2006/0148830, and the other of R; and R; s hydrogen.

Alternatively, for example, we reserve the right to exclude from the tenth and eleventh
embodiments of the present disclosure all protected forms, salts and complexes of compounds

of Formula Ia and all compounds of Formula Ifa and salts, complexes and protected
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forms thereof in which one or both of Ry and Ry is within the definition of the moiety —
Q-D-L-(E)-M-Z or ~Q-D-L~E)-M-A as defined in claim 1 of PCT Patent Application
No. WO-A-2004/0311 18 or US Patent Application No. US-A-2006/0148830.

AItémativé!y, for example, we reserve the right to exclode from the tenth and eleventh
embodiments of the present disclosure all _pr'otected forms, salts and complexes of compounds

of Formula Ia and all compounds of Formula I1a and salts, complexes and protected
forms thereof which are within the definition of compounds of formula I-A in claim 68

of US Patent Application No. US-A-2006/0148830.

Ahemative]y, for example, we reserve the ﬁght to exclude from the tenth and eleventh
embodiments of the present disclosure ailrprotected forms, salts and complexes of compounds
of Formuia [a and all compounds of Formula IIa and salts, complexes and protected

forms ﬂ;@reof which are within the definition of compounds of formula I in claim 1 of -

" US Patent Application No. US-A-2006/0148830.

According to a twelfth embodiment of the present disclosure, there is provided a method for
pi‘eparing a compound of general formula ! or 11 as defined above or a salt or complex
thereof in which one or both of Ry and Ré is an atkyl growp and the othér of Ry and Ro, if
not an alkyl group, isa hydrogen atom, the method comprising alkylatmg the
corresponding compound of general formula T or 11 or salt thereof in which both of R;
and R, are hydrogen atoms by initially protecting any phenolic groups of the said
compound using a base, (e.g. sodium hydride (NaH)) and a protecting group, {e.g.
trimethylsilyl) in the presence of a suitable solvent (e.g. tetrahydrofuran (THF)) and
subsequently reacting the treated compound with an alkyl ating agent (e.g. an alkyl
jodide, for example methyl iodide), in the presence of a base (e.g. potassium carbenate,

sodium hydride or potassium {-butoxide), to obtain the alkylated compound.

According to a thirteenth embodiment of the present disclosure, there is provided a method for

preparing a compound of general formui_a 1 or 1] as defined above or a salt or complex

thereof the method comprising reacting a compound of general formuda V
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or 4 'suitably protected forn thereof wherein Ry, Ry, Ry, Rsand Ry are as defined
respectively for formulae I and I, wherein ..... represents a single or double bond and

the wavy line represents either the (E) or (Z) isomer when ..... is a double bond;

with an activated carﬁoxylic acid having the formula HO.COR; or a suitabljr protected
form thereof, where R; is as defined respectively for formula I and IL, in the presence of

" base and optionally in a suitable solvent (¢.g. THF), to obtaiit the desired compound.

The reaction may convenjentiy be carried out, for example, m the presence of lithinm
hexamethyldisylazide (LHMDS) as the base. '
The .éompounds of general formula I show activity in the modulation of the TRPV1 -
teceptor, modulation of smooth muscle tone, inhibition of tissue remodelling, and
inhibition of mﬂammatory mediator production. From tlns it is seen more generally
that the compounds of general formula I and their salts, complexes and prodrugs have
one ot more of the following biological activities: (1) they modulate the TRPV1
receptor; (2) they modulate smooth muscle tone; (3) they inhibit tissue remodeling; and
(4) they have anti-inflammatory act’ivity..

The data show that the compounds of general formula I can bind to and modulate the
TRPV1 receptor ¢ and affect the reléase of calcitonin gene—related peptide (CGRP) in
dorsal root ganghc)ns (DRGS), and that the compounds can behave in this respect as
agonists, partial agonists or antagonists of the TRPV1 receptor.

Preferably, therefore, the compounds of general formula I have one ot more of the
following biological activities: modulation of the TRPV1 receptor; modulation of
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smooth muscle tone; inhibition of tissue remodelling; and anti-inflammatory aictivity.
More preferably, the compounds have at least two of these activities, for example at
Jeast three of the said activities. Most preferably, the compounds have all of the said .

activities.

This combination of activities is strongly indicative of compounds that wiﬂ provide for
treatment or i)mphylaxis of hypersensitivity, smooth muscle disorders, spasmodic
conditions, allergic conditions, inﬂammamry conditions and/or pain such as, for
example but not limited to, asthima, cough, pruritus, foed intolerance, psoriasis, croup,
irritable bowel syndrome, tinnitus, Meniere’s disease, stress—induced.ulceraﬁon or |
acetylsalicylic acid-induced u]cefaﬁon, primary dysmenorrhes, pre—téxm labous, pre-
teri contractions, diarthoes, gastrointestinal cramps, diverti‘cuiar disease, achalasia,
Hirschsprung’s disease, gastro-oesophageal reflux disease, myotonic dystrophy,
gaﬂstbne disease, constipation, post-surgical _gasuopmesis syndrome, pé:alytic ilevs,
post-operétivé ileus, diabetic gasn'opatqéis, bowel paresis, intestinal pseudo-obstruction,
peripheral arterial diseases, Raynaud’s syndrome and coronary artery spasm, angina,
peripheral arterial disease, hyperiension, hypotension, vascular paresis and other
vascular disorders, bladder disordérs, nausea, allergic rhinitis, allergic dermatitis,
inflammation, inflammatory bowel disease, ileitis, pancreaﬁtis, cholecystitis, non-
allergic rhinitis, oesophagitis, osteoarthritis, theumatoid arthritis, 'Huhtington’s disease,
cercbral ischemia, acuté inflammatory pain, neuropathie-pais, wisceral pain, dental pain
and hcadaches for the maintenance of normal gut function, as a calmative for the gut, to 4
maintain normal ‘breathing, to ease motion sickness and vertigo, to soothe sore throats
and coughs, to ease nausea and vomiting, as an aid to mainiain normal digestion, to ease
upset stomachs, to warm hands and feet, to aid normal menstruation, to maintain normal
blood pressure, to normalise bowel movement, {0 ﬁnajntain a healthy immune Systeﬁl, to
aid in the récovery from colds Aand flu, as a decongestant, to soothe headaches, to relieve
muscle soreness, to case mild aches and pains, to provide relief from toothache, to
provide relief from mouth ulcers, to maintain healthy joints, to help limit celtulite

oceurrence and as an aid to weight loss. .
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In accordance with a further embodiment of the present disclosure, therefore, there is provided

a method for obtaining at least one, for example two, more preferably three and most
prefersbly all of the following biological activities in human or other tissue in vitro of in
vive: modulation of the TRPV1 receptor; modulation of smooth muscle toné; inhibition
of tissue remodelling; and anti-inflammatory activity; the method comprising contacting

the said tissue in vifro or in vivo with an effective amount of a compound of general

formula I of a salt, complex or prodrug thereof.

Detailed Description of the Invention

H:g Compounds of Formulae I and II

Certain of the compounds of general formulae I and II contain asymmefric carbon

atoms, and are therefore chiral.

‘The present invention extends to all optical isomers of such dompounds, whether in the

form of racemates of resotved cnantiomers.

Double Bond Isomerism

The compounds of general formula I1 and those compounds of general formula I and II
that contain a double bond in one or more of the variable R groups are capable of '

double bond isomerism whereby each double bond may in principle exist in an (E) or a

(Z) form.

The present invention extends to all double bond isomers of such compounds, whether

in the form of isomer mixtures in any relative proportion or as substantially pure

isomers.
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Subskil¥h Poskh IsemerG@Pl €xes and protect ed
forms: Table 3 Exanpl es of Conpounds of
~ Ceneral Formula H10 R R2 R3 R4 R5 Its
The @zhpduindd oOfe@h f@muyla Hpad 3L a\dapaple giFupstifytion position
1somg§|ﬂ1%@x§np‘ﬂe i e BAHYBs of the @Qups ., Rs and Re and in the location

of any optional substituents of the R groups.

The present invention extends to all substitution position isorers of such compounds,
whether in the form of isomer mixtures in any relative proportion or as substantially

pure isomers.

For example, in one possible realisation 'of the compounds of formulae [ and 1I, Rg may
be hydiogen, Ry may be meta to the'dioxq—containing chain and Rs may be para to the
dioxo-containing chain. It is most preferred that in this realisation Ry represents an

unsubstituted C; alkoxy group such as methoxy and Rs represents hydroxyl.
Tautomerism

The compounds of general formulae I and I (and la and lla} in which one or both of R,
and R, are hydrogen are capable of tautomerisation, particularly in solution, to form
enols having a carbon-carbon double bond between one of the carbonyl carbon atoms
and the central carbon atom between the carbonyl groups. Such enol tautomers of the
compounds and their uses are included within the scope of the present application and

subseguent patents.

Alkvl

“C,.y alkyl” where x and y are any integers means an aliphatic hydrocarbon group
having from x to y carbon atoms. The alkyl group may be straight or branched,

“Branched” means that ai least one carbon branch point is present in the group.
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The alky] group is preferably a lower alkyl group. “Lower alkyl” means an alkyl group,

straight or branched, having 1 to about 6 carbon atoms, ¢.g. 2, 3, 4, 5 or 6 carbon atoms.

Exemplary alkyl groups include methyl, ethyl, n-propyl, i-propyl, n-butyl, r-butyl, s-
butyl, n-pentyl, 2-pentyl, -3-penty1, n-hexyl, 2-hexyl, 3-hexyl, n-heptyl, 2-heptyl, 3-
heptyl, 4-heptyl, 2-methyl-but-1-yl, 2-methyl-but-3-yl, 2-methyl-pent-1-yl, 2-methyl-
pent-3-yl. ' '

The alkyl group may be optionally substituted, e.g. as exemplified below. The

phenyimethyl, phenyiethyl and phenylpropyl groups are thus examples of substituted
alkyl groups. :

Cycloalkyl

- “Cy.y cycloalky!” where x and y are ahy integers means a cyclic non-aromatic
hydrocarbon group having from x to y carbon atoms. The cycloalkyl group may include

non-aromatic unsaturation.

The cycloalkyl group preferably has 3 to about 6 carbon atoms, €.g. 3,4, 5 or 6 carbon

atoms.

Exemplary cycloatkyl groaps include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,

cyclopentenyl, cyclohexenyl.

The cycloalkyl group may be optionally substituted, as defined below, e.g. as

exemplified below.

Alkenyl

“C,.y alkenyl” where x and y are any integers means an unsaturated aliphatic

hydrocarbon group having from x to y carbon atoms. The unsaturation may include one -
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or more double bond, one or more triple bond or any combination thereof. The alkenyl
group may be straight or branched. “Branched” means that at least one carbon branch

point is present in the group.

Any double bond may, independently of any other double bond in the group, be in
either the (£) or the (Z) configuration.

The alkenyl group is preferably a lower alkenyl group. “Lower alkenyl” means an
alkenyl group, straight or branched, having 2 to about 6 carbon atoms, e.g. 2,3, 4, 5016

carbon atoms.

Exemplary alkenyl groups include ethenyl, n-propenyl, i-propenyl, but-1-en-1-yl, but-2-
en-1-yl, but-3-en-1-yl, pent-1-en-1-yl, pent-2-en-1-yl, pent-3-en-1-yl, pent-4-en-1-yl,
pent-I-en-2-yl, pcnt—2—en¥2-yl, p-cnt—?:'—en-Z-y'l, pént~4—cn—2-yl, pent-1-en-3-yl, pent-2-
en-3‘—‘;y], pentadien-1-yl, pentadien-2-yl, pentadien-3-yl. Where_ alternative (E) and (Z}

forms are possible, each is to be considered as individually identified.

The alk'enyl group may be optionally substituted, e.g. as exemplified below.

Aryl

“Aryl” means any aromatic group, preferably having up to about 12 carben atoms, e.g.
6,7,8,9,10,11 or 12 carbon atoms. The aryl group may comprise one, two 0r more

rings. Where two or more rings are present they may.if desired be fused.

The ring system of the aryl group may inciude one or more heteroatoms such as, for

example, O, N and S.

The aryl group preferably comprises one or more phenyl ring.



10

15

4-0H 3-OMe 11 40 HHt 4-0H 3-OMe H 41 H
- H CH(CHOCH2CH3 4-0H 3-0Me H 42 4- OH
wo 20083002 H 91 Me Me C(CH3) 3 4- OH 3- OMecit:s2bireozs27
the above fornulae; Me = nmethyl, Napth =
I -napthyl and Ph = phgnyl. '

Exemplary aryl groups include phenyl, naphthyl, biphenyl, pyridyl, pyrazinyl,
pyrimidinyl, furyl, thiophenyl, pyrrolyl, oxazolyl, thiazoiy!, pyrazolyl, imidazolyl,
1,2,3-triazolyl, 1,2 4-triazolyl, tetrazolyl, indolyl and purinyl.

The aryl group may be optionally substituted, c.g. as exemplified below.

Alkylidene group -
“Alkylidene” means any alkyl or alkenyl group linked to the remainder of the molecule
via a double bond. The definitions and illustrations provided herein for alkyl and

alkenyl groups apply with appropriate modification also to alkylidene groups.

Cycloalkvlidene group

“Cycloalkylidene” means any cycloalkyl group linked to the remainder of the molecule
via a double bond. The definitions and illustrations provided herein for cyclealkyl
groups apply with appropriate modification also fo cycloalkylidene groups.

Organic ring coniaining ring carbon atoms and optionally ring heterogtoms

20

25

30

The expression “organic riﬁg containing x chain ring atoms and optionally y ring
heteroatomns” where x and y are integers means any cyclic organic group consisting of a
ring of x carbon atoms and optionally y heteroatoms. The ring may coxﬁ.prise-one or
more branch point. The bonds between the atoms of the chain may be selected from
single, double or triple bonds. At least some of the atoms of the chain will also be
linked to éide hydrogen atoms uniess the chain is substituted or branched in such a way

that side hydrogen atoms are not possible at that location.

If variable configurations of any double bond are possible, such a double bond may,
independently of any other double bond in the chain, be in either the (£) or the (Z)
confipuration.
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The organic chain is preferably a saturated or unsaturated alkylene group containing 2,

3, 4, 5 or 6 carbon atoms.

Exemplary organic chains include ethylene, n-propylene, i-propylene, n-butylene, s-

butylene, n-pentylene.

Optionally substituted

“Optionally substituted” as applied to any group means that the said group may if

desired bé-substituted with one or more substituents, which may be the same or

- different, preferably one or more substituents which ihdividually have a size which is

small in relation to Fhe parent group being substituted (e.g. less than about 20% of the -

largest molecular dimension).

A group cannot be a substituent of its own kind if it would thereby form a group of that
kind which would then fall outside the definition of the compounds of formulae I and I
(or la and lia} (¢.g. an alkyl group cannot be a substituent of another alkyl group so that

an alkyl group having too many carbon atoms would result).

Examples of snitable substituents include halo (e.g. fluoro, chloro, bromo or iodo), Ci5
alkyl, -Cy.6 cycloalkyl, hydroxy, Cis alkoxy, Co alkoxy, amino, nitro, C;. alkylamino,
C.. alkenylamine, di-C, 4 alkylamino, C, acylamino, di-C,.s acylamino, Cs.12 aryl,
Ce.12 arylamine, di-Ce.1z arylammino, Ce.12 aroylamino, di-Cq i3 aroylamino,

Cg.12 arylamido, carboxy, Cy.¢ alkoxycarbonyl or (Cs.12 ar){Ci.1p alkoxy)carbonyl,
carbamoyl, or any of the above in which a hydrocarbyl moiety is itself substituted by
halo, hydroxy, amino, nitro, carbamoy! or carboxy, subject to the size limitation set out
above. The word fragment “ar” shall be understood as “aryl” and the word fragment

“alk™ shall be understood as “alkyl” or “alkenyl™.
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"Acyl" means an H-CO- or Cy.10 alkyl-CO- group wherein the alkyl group is as defined
below. Preferred acyls contain a lower alkyl. Exemplary acy} groups include formyl,
acetyl, propanoyl, 2-methylpropanoyl and butanoyl;

Exemplary substituied alkyl groupsinclude mono- or poly- aryl-substituted alky} groups -
suqh as phenylmethyl, naphthylmethyl, diphenylmethyl, phenylethyl, naphthylethyl,
diphenylethyl, phenylpropyl, naphthylpropyl, diphenylpropyl.

Exemplary substituted cycloalkyl groups include mono- or poly- alkyl-substituted
cycloalkyl groups such as 1-methylcyclopropyl, 1-methyleyclobutyl, 1-
methylcyclopentyl, 1-methylcyclobexyl, 2-methylcyclopropyl, 2‘—methy1cycidbutyl, 2-
methyleyclopentyl, 2-methyleyclohexyl.

Exernpléry substituted aryl groups include, at a:_13-1 substitution position or combination
of positions, C,.4 alkoxyphenyl such as methoxyphenyl, hydroxyphenyi,

(C 1. alkoxy)(hydroxy)phenyl such as methoxy—hydroxyphenyl,' C, alkylphenyl such as
methylphenyl, (Ci_¢ atkyl}(hydroxy)phenyl such as methyt-hydroxyphenyl,
monohalophenyl such as monofluorophenyl or monochlorophenyl, dihalophenyl such as
dichlorophenyl or chlorofluorophenyl, carboxyphenyl, Cy.¢ alkoxycarbonylphenyl such
as methoxycarbonylphenyl. '

Branch Point
The term “branch point” used herein refers to a carbon atom or heteroatorn which is
connected directly to 3 or 4 other atoms forming part of the skeleton of the compound,

particularly carbon atems or skeletal heteroatoms.

In the following examples, the branch points are denoted by the letter C:
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PN 2-methyl-but-1-yi

/\/Cv &mmyk@t-&en-1-y[

N TRy,
| phenyl
s

|

g C\C ™
| ’ 1-methylbenzyl
L
5
A bianch point which is at a carbon atom is referred to herein as a carbor branch point.
In the foIlowing example, the branch poiﬁt is denoted by the letter N {nitrogen)
/\N/ {dimethylamino)methy!
10 l

A branch point which is at a heteroatom is referred to herein as a heteroatom branch

point. In the definition of a branch point, an atom is considered to form part of the

compound (i.e. be “skeletal”) if it itself links directly or indirectly to one or more carbon
15 containing moieties. Thus, for example, hydrogen atoms or carbon-free moieties are not

considered to form part of the skeleton of the compound.
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'S

Where a branch point in R; is stated to be at an a position counted from the carbonyl
group to which R; is attached, this means that the branch point is directly linked to the
carbon atom of the said carbonyl group, for example in the following compound of

general formula I (compound 2 as described below):

MeC

HO
Where a branch point in R; is stated to be af a B position counted from the carbonyl
group to which R; is aftached, this means that the branch is linked through one Iinker

atom (e.g._ a carbon atom) to the carbon atom of the said carbonyl group, for example in

the following édmpoﬁnd of géneral formula I (compound 28 as described below):

- , o 0 "
MGOUV‘Q‘VC =
' HO : _

In the compound 31 described below, it will be seen for example that carbon branch

points exist at both o and B positions counted from the carbonyl group 1o which Rz is

o 0 &N
MeC o /C\ l
/\ |
HO :

attached, i.e.,
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The proviso requirement that af:y optionally substituted alkyl or optionally substituted
alkenyl for R3 must have a branch point at one or more of the o and B positions counted
from the carbonyl group to which Rj is attached does not exclude that other branch
points may exist in the molecule or that more than one { branch point may exist in the

molecule, optionally with or without an « branch point.

Preferences

Preferred are compounds of general formula I and II and their salts, complexes and

prodrugs in which, independently of each other,

R, is selected from hydrogen and optionally substituted C;_o alkyl;

R, is selected from hydrogen and optionally substituted Ci.1q alkyl;

R; is selected from optionally substituted Cy_1o alkyl, optionally substituted Ci.1p
cycloalkyl and optionally substituted aryl;

Rasis hydroxyl or optionally substituted C,_4 alkoxy;

R is hydroxyl or optionally substituted C;_4 alkoxy;

R is hydrogen.

Most preferred are such compounds in which, independently of each other:

R, is selected from hydrogen, unsubstituted C; alkyl and phenyl-substituted C,.¢ alkyl;
R; is selected from hydrogen, unsubstituted C.¢ alkyl and phenyl-substituted Ci alkyl;
R; is selected from unsubstituted C¢ alkyl, (Cs cycloalkyi)— substituted C, alkyl,
unsubstituted Cs. cycloalkyl, unsubstituted phenyl, mono or poly phenyl-substituted
phenyl, (Cy.6 alkyl)- substituted phenyl, (C, alkoxy)-substituted phenyl, mono or poly
halo-substituted phenyl where polyhalo substituents may be the same or different,
hydroxyl-substituted phenyl, (Ct.s alkoxy)(hydroxy)-disubstituted phenyl, (Cy. atkoxy)
carbonyl-substituted phenyl and unsubstituted naphthyt;

R, is unsubstituied methoxy; '

R is hydroxyl; and



10

15

20

25

30

H4-0H 3-OM HH O d 56 HH 4-0H 3-0Me
HAd HA 95 HH 4-0H 3-OM HH M d 96
wo 200shbsbis4- OH 3-OMe H Me H PCT/GB2007/002527

Rg is hydrogen.

R4 may be meta to the dioxo-containing chain and Rs may be para to the dioxo-

“containing chain.

The halo groups in the mono or poly halo-substituted phenyl for R3 may be selected

from fluoro, chloro and iodo. Wherein R; a pheny! or naphthyl moiety is present, it

_may be linked at any carbon atom of the moiety and any substituent(s) may be at any

other carbon atom(s) of the moiety.

A Physiologically Acceptable

“Physiologically acceptable” means it is, within .thc' scopeof sound medical and
veterinary judgement, snitable for use in contact with the cclls of humans and lower
animals without undue toxicity, irritation, allergic response and the like, and are

commensurate with a reasonable benefit/risk ratio. “Physiologically unacceptable”

means it is not suitable for such use.
Salts

“Salt” means the inorganic and organic acid addition salts, and base addition sé}ts, of
any compounds of the present invention where such salt formation is possible.. These
salts can be prepared in situ during the final isolation and purification of the
compounds. In particular, acid addition salts can be prepared By separately reacting the
purified compound in its free base form with a suitable organic or inorganic acid and -
isolating the salt thus formed. See, for example S. M. Berge, et al., Pharmaceutical
Salts, J. Pharm. 8¢i., 66: p.1-19 {1977) which is incorporated herein by reference. Base
addition salts can also be prepared by separately reacting the purified compound in its
acid form with a suitable organic or inorganic base and isolating the salt thus formed.
Base addition salts include pharmaceutically acceptable metal and amine salts.

Examples of suitable acid addition saits are those formed with acids selected from
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hydrochloric, sulphuric, phosphoric and nitric acids. Examples of suitable base addition
salts are those formed with bases selected from sodium hydroxide, potassium hydroxide

and ammonium hydroxide.

Complexes

“Complex” means the chemical entity resulting irom the non-covalent coordination of
any suitable clement, ion or compound with moieties of the compounds of general

formulae I and II (or Ta and Ila) to provide a stable chemical entity.

In particular, the compounds of general formulac I and Il (and la and Ila) are B-
diketones (or their tautomers), which are well known to complex with transition metal -
or alkaline earth metal atoms, ions and compounds. The complexes may further include
one or more co—i_igand, preferably containing an electron donating atom or group such as
.a.n-o'xy-fgen or nitrogen atom. Suitable co-ligands can readily be selected from known
chelating agents for the metals in question, and may include, for example, water and

organic heterocycles containing nitrogen atoms.

Thus, for example, such complexes may be formed in generally known manner between

the compounds of formulae I and Il and the following melals: copper, nickel, iron,
magnesium, calcium, strontium or barium, optionally with one or more suitable co-
ligand.

Prodrugs

“Prodrug” means any compound that is rapidly transformed in vivo to yield the parent
compound of the formula 1 by cleavage of one or more physiologically labile leaving
group or by operation of a physiologically initiated chemical reaction, for example by
hydrolysis in the gastrointestinal tract or in blood. For example, certain functional
groups can be pre-reacted with a carboxyl or other group fo become chemically part of a

prodrug form of the compound of formula I or I, and such groups may after
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administration to the patient be rapidly split off or transformed by metabolic processes
in vivo (e.g. hydrolysis) to provide the compound of formula T or 11 in sifu. A thorough
discussion of prodrugs is provided in the following: Design of Prodrugs, H. Bundgaard,
ed., Elsevier, 1985; Methods in Enzymology, K. Widder et al,l Ed., Academic Press, 42,
p.309-396, 1985; A Textbook of Drug Design and Development, Krogsgaard-Larsen
and H. Bundgaard,-ed., Chapter 5; Design and Applications of Prodrugs p.113-191,
1991; Advanced Drug Delivery Reviews, H. Bundgard, 8, p.1-38, 1992; Journal of
Pharmacentical Sciences, 77, p. 285, 1988; Chem. Pharm. Bull,, N. Nakeya et al, 32, p.
692, 1984; Pro-drugs as Novel Delivery Systems, T. Higuchi and V. Stella, Vol. 14 of

the A.C.S. Symposium Series, and Bioreversible Carriers in Drug Design, Edward B.

Roche, ed., American Pharmaceutical Association and Pergamon Press, 1987, which are

incorporated herein by reference.

Protection/Deprotection

Protection refers to the use of protecting groups to protect reactive functional grmips
for example hydroxyl earboxy or carbonyl groups, where these are desired in the ﬁnal
product, to avoid unwanted participation in the reactions. The protecting group(s) will
be removed after the reaction has been cornpleted, to provide the final (“deprotected™)
compound. Conventional protecting groups may be introduced, removed and generally
used in accordance with standard f)racticc, for eiample see T.W. Green and P.G.M.
Wauts in “Protective Groups in Organic Chemistry” John Wiley an(i Sons, 1991; JLF.W.
McOmie in “Protective Groups in Organic Chemistry” Plenum Press, 1973.

Examples of Compounds of General Formula I

Of the compounds of general formula I, particularly preferred are the compounds shown

in Tables 1 and 2 and their salts, complexes, prodrugs and protected forms:
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Table 1 Examples of Compounds of General Formula 1

G O
R .
Rs—[_ l R{ R
S |
Rg

Ry R, R; | Rg Rs Rs
2 ] H C(CH)s Z0H |3-0Mec |H
1 H H CH(CH3) 4-0H |3-.0Me |H
28 H H CH,Ph 4-0H 3-OMe | H
- 31 H H C(Me):Ph 4-OH 3-OMe |H
29 H H CH,Napth 4-OH 3-OMe |H
30 H H CHPh, 4-0H 3-OMe | H
3 |H H CH,C(CILL)s 40H |3-OMe |H
4 | Me H C(CIL), 404 |3-OMe |H
5 H H 4-OH 3-OMe | H

40H |3.0Me

o
I
X
st

%
‘ )% “[40H |[3OMe |H
et
1%
i

70 Me Me 4-OH 3-OMe |H
8 H H 4-OH 3-OMe | H
9 H H CH(CH;)CH,CH; | 4-OH 3-CMe |H
1¢ H H ﬁ f 4-OH 3-OMe | H

i Me 1 Me C{CHs)s 4-OH 3-OMe |H

In the above formulae, Me = methyl, Napth = 1-napthy! and Ph = phenyl.



OVe 101 H H 4-0H 3-0Me H H 11 CN 102 H H
4-0H 3-OMe H H H C(CH3)3 103 H H 4- OH
wo 200800 H Me H H 104 H H 4-0H 3-OMe pcriGB2007i02527

40
Table 2 Examples of Compounds of General Formula 1
O O
R e
(4/\’\/ R3 :_fr‘ RB
Rs— . R2 s
iy\ where R3
R6 . Rg
R | R R Re | R | R, | Re | Ry
69 H|H 4-0OH 3OMe | H H H H
11 M| H 4-OH 3-0Me | H H H H
€ :
12 Et | H 4-OH 3-OMe | H H | H H
I3 |Bn| H 4-OH 3-OMe | H H H H
4 MiH 4-OH 3-OMe { H H H Me
15 H H 4-OH 3-OMe | H H OM OH
€
16 (M| H 4-OH 3-OMe | H H OM CH
e e
72 | M| M 4-OH 3-OMe | H H OM |  OH
e | e e
18 HiH 4-OH 3-OMe | H H H Ph
19 H|H 4-OH 3-OMe | H Ph H H
20 H|H 4-OH 3-OMe | H H H F
21 H|H 4-OH 30Me | H | H H Cl
73 | M| M 4-OH 3-OMe | H | H H F
e | e :
22 |H|H 4-0H 3-OMe | H H Cl H
74 H | H 4-OH 3-0Me | H Cl H H
23 H.H 4-OH 3-OMe | H'| H Cl Cl
24 Hi{H 4-OH 3-OMe | H Cl H Cl
75 H|H 40OH 3-OMe | H H Me Cl
76 H|H 4-0H 3-OMe | H Me H ct
77 HI!H 4-CH 3-OMe | H Me Cl -H
78 H|H 40H | 3-OMe | H H Cl Me
25 H|H 4-OH 3-OMe | H H H CO:Me
26 H!H 4-OH 3-OMe | H H | CH=CH-CH=CH |
27 HijH 4-OH 3-OMe | H CH=CH- H
CH=CH
32 MM 4-OH 3-OMe | H H H H
e | e
79 M| M 4-0OH 3-OMe | H H | CH=CH-CH=CH




HHM H105 HH 4-0H 3-0M 6-C H CH=CH
CH=CH 106 H H 4-011 3-OEt HHHH 1In the

wo mos@loye formulae, Me = nethyl, Et = etigsgo7/002527
Bn = benzyl, Ph = phenyl and OTBDVS =
tert-butyl di methylsilyloxy. WO
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such as tetrahydrof ur an, ar.onnat
Suitaplg Splif GGG AT ke RSV Egeis e, e,
lacto@dectinpdediring stacth colallaidy, oagetantrectiglcelmtobsy fodma
carbOQ#ISJMy%llhgoge amrxjnéltg@M§ c§é&§thttasan@[hg ﬁﬂa‘ Eor dprepanng

nes may al so be present, ScCri

SuppOSHOTID P MR HE e Wrﬁa%fé‘ﬁt“‘ Mt & & oo
buticHd OMEmnel2d aishedcbe ighdiant i displRad bémogeneously therein as by
stlm% Théefr}%i oﬁjg) élé)unse %ﬁgl)r& IS'F.) tlfl]leennpylirjcd:mto §cinvament sized molds,
a”"“ﬁﬂt?ﬁ@‘éla‘?@é]l‘f?? Yy OoR¥ind of formula Il (R =

R2 = H) can itself be synthesised by (1)

first preparing the imdazole derivative

of the appropriate carboxylic acid (e.qg.

by reacting the carboxylic acid with

carbodiimdazole (CDI) in a suitable

sol vent such as 30 tetrahydrofuran (THF))

and then reacting the i mdazol e product
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3 Reaction Schenme 2 53 Alkylation
Bet ween t he Ketone G oups I n accordance

wo200am®B the twel fth aspect of the presentszooro02s27

I nvention, conpounds of formulae | or II
whi ch have an al kyl fuygctionality at the
central carbon between the two ketone 5

groups or their tautoners can be produced

Liqu@%%?ll zgfe}@as mclude Bodlh ens((:%gépggf I gﬂqlgmglsmns an example
may frheensorad R mt@rqupalbne(gb'ccg solgtigrader lPPFGﬂtGS injection.
L}quﬂ%reﬁm dai 21 RBR A RedI6 BRITEN i3 hquesus polyethylene glycol

Ml t|aII treate t h, sodi
sl AP TR T PP SR PP DRy e e
activk fpreoiseuti it abrend @ldwpbuitditet colowrertts, flayours, stabilizing and
ﬂnckt:xgliigr A?quak EQfdr ﬁﬂue@%@ﬁs})&nm@d Qﬁﬁﬂ@%ﬂ&rmylse&ﬁn be made by

ent such as an al k [ ﬁ
cipgpedhe et Ry R Bt GEPRRT VA ST e .
natulRea eynthedt poak ewies, 3‘)eﬂ1ylgellulg$,d;odmn tafexymethylcellulose, and
such as potassi um
ommggﬁﬁgﬁgﬁﬁﬁémﬁggéﬁg starting material 68
can, of course, also be selectively
Alsohithideiest sanblbigetialaont ehithe: iltEndtd ot cogteagioshortly

before uscFi%%qul % %HQ:? C?II El-lﬂgll (§al gx%}egtgrall a&nﬁlsﬁ?a@ion Such

hqu;é @ﬁﬁpq 1eqh§lﬁ g%@oanlqgﬁ axgceﬁl’élﬁlﬁnsS These lelwhd form - -
prepmgg M?&M!ﬁ%ﬂﬂlﬁé@ﬁ)%ﬁﬁﬂmﬁm&mﬁ fre used to
prov%ﬁae 51{1%381 UIdedO %nedunKe.I\l? te nsu %xg rstqﬂ %?béﬂﬂrtg\ghed so that

e e n aspec resen o
afterjcpryensipt g Hiauid frem, lﬁmsd“@f'q Jpegs gy be obtained by
mcaéuﬁﬁé’ﬂﬂéd@t@nﬂme@ KoHirhes Whih€lRpuid @@ paparaiok ysl with a syringe,
teas;%)gr? \%tkolé}%p%ll A %Entgl Q:g gegt él?lo\mlﬁe%r ﬂiﬁletliﬂuéci:l cli‘oses are so
preparady it dresfegied @awnéant tby ypatef pastiop 0 Beidpsesgt low
tem}Q}étu['eq&C tuh &0 retf geratfldﬂ)’ in @?&%ﬂ@l‘eﬁrd pas51ble decomposition. The

soli ﬂ’%’ d ; OXé tend b@%%%?r%g EM]\? ? ?o% mg' r%ntal;)f in addition

azo
to the atibonatérial; flamoinhes, nolmmtsgraé@@rﬁe@f@ﬁ ﬂﬁ@é@ and natural

sweddhgts Q@Q&&Lﬁ! tﬁlgceﬁcﬁesoﬁlﬁiﬁﬁﬁ a@&nltsoaﬂld Qlfe llfcfh @he liquid utilized
conmpou nds .of

fo
for (PPATSL LG o PR B PR s e
glycetﬁﬁm@mdnetgiwel 400 @ dkead weltbay mipeuresdlerpe e MNatjrally, the
hqmd LD DA ok %génlugtﬂ rc%&r?f foWeGoudor Q&HM%£1dnoﬁaéxmpic

nmeans. Salts. "exes r odr
g P UGS R R ST SR B s
use.neadi ngs in connection wth the conpounds
of formulae | and Il above. Brief .
Description of the Drawi ng 20 The
-acconpanying drawing, identified as
Figure 1, shows the results of the
experinmental work reported in Exanple 68.
In the Figure, the effects of conmpound 2,
conmpound 32, budesoni de and nont el ukast
on enhanced pause (pcnll) in the test
animal s is shown. 25Exanples In the
following non-limting Exanples of the
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mn = mnute(s); h = hour(s); aq =
aqueous; anh = anhydrous; atm =

wo wosiaibsr@sphere 30 (pressure); LHVDS = RGT{GRROYH§02527

hexamnet hyl di si |l azi de; RT = room
tenperature; EFS = elsctrical field
stinmul ation; THF = tetrahydrofuran; TBAF
The termd “Blobsniperf¢ ydoamjsplammm “be\erage” and “beverage supplement” used

herem%go% 003 %.? 8 ag-ll;% %@JM@M &regdldﬂéarté de;

. r chromat ogr ap
phmrmegtﬁvalpeqmretmr%@r FPgeTR Eqﬁfrlm 8 gﬂ»@%% prithin the

preserl-k an(m |TQWe e Er tdainpla, iftheis prsqe sltbptgwelﬂyrwre
2 { e eror a beverage
compﬂlag Fsesg?h I‘g dgtuff?reﬁ?urs%tos%&u & QFEﬁ)trd'faYabl % b g

C resonanceg

- precugibriveshlay fooRerinpaidle %ﬂﬂ}ﬁfe’w"%ftfr’%ﬁé‘q‘ﬁﬁd

synbol s used in the NVR data fol | ow the

~ established onv nti Oy 2o Sor@ B severi
The dwg%ablhetvaﬁeﬁ% r%ug? g’ %Ee&\ng gg tﬁgﬁ o 5 ’ tt;(
of theaagiitios beigpotenict. pﬁ@pﬁ@@@%@ﬁ@“@%‘l r‘r'?a"éfi"’é}“a““ ot the

propeEFc% lfctﬁ gp d&néﬁﬁlt' sﬁtgatloﬁ h Giltfﬁﬁ) P ﬂ&ll’lﬁﬂ'ﬁlﬂﬂb@merglﬂy
ocated 1 n e, pr.evi ose O
trean'g;@@ﬁm}uﬁtad \Elgl(tg%smaq&ﬁ gosa es a?esl%g {hB} &1951)1:1 & d f

mpoun nbers
the cipouids lkrdafter ﬂddomgcﬂynqr%@d ébfm@ R
optmT e cg{uﬁlgtj t}ae%éﬁrﬁaﬁés ) Jeadh@il &6 coﬁdﬁﬁi@hcé}fthettdm daily
dosageday f)gggg&g aéd ﬁ%?flaﬂ?%gf? g]dJ% 1gns dﬁnngmgy if desired.
spectrum Exanple 1

" The % %ﬂtué gi‘hp E&%&\%)ﬁ){se%f M&B&m&’ m&ﬁml) will, of course, vary

with Q@@W@aﬁﬁf s W)‘lty ofj ifge con mon 1O I’Je trea edo & with the particolar
com&;u&i‘@lfdﬁﬁﬁlhydnh Bmmeeﬂdrﬂmmr@pre T(ngse@ghog of appropriate
dosaﬁs B é&élg? n the a@ﬂ@%ﬁ{ QGf Mna'iﬁﬁﬁltlﬂl an ai@fthhout undue burden.

one wth ethyl a
In gquréstéﬁ@éy dpe @Eﬁﬁl“}fﬂ’ﬂ’ ? 6 !'lgot% 5‘)816&6 mg é)er kg body

weléﬂ]of QQurhn 2kl erlJﬂulﬁﬁNaJ)lmﬂmdefgtnlyy fednhapbut 3¢ 1§ ig pleout 30 mg
per kfgé)?borgdézvngﬁ bFa hd&na.{ {{Ig QOmgmpﬁﬁﬁa@ qjor Btan3Gom about 50

To this tion ofalﬁ)r
ng 1 dheut hHme ger@gﬁﬁﬂo@(wq,@gpf a&m an non- uman animn

YA BuM 18 ERS dox b ep palkg eftbpdieveight of a human and non-
g e gy 998 94 Jo @ity i
2 hueh Jnd nAf-ugran GEpal mdm@stfpeﬁfcr by fWPlr?bO“é 00 pg toabout 3 mg

S0lrHLdy QUi Bfof D ¥l d@BA-Renah inidd. g, 0. 015
per é)‘% y 590 ethyl acetate (5 m) was then

added dropW| se over 15 mn, Stirring was oo
For G@ftniusn el d@ige 4@ cdhpaniently by betyyep ghogt 0 ng and sbout 2 &

£ PG AL AL befweds 46t 0 Bagfthd @but 1 gPerldhy, piafbrably between

perﬁiy{gé)d anlg the m xture rapidly stirred at

40C for 1 h, cooled to roomtenperature

and-filtered. The solid was washed with

ethyl 25 acetate (50 m), adding the

washings to filtrate. The aqueous | ayer

was separated and extracted with ethyl

acetate (100 nml). The organi c phases were

conbi ned and washed with water (50 m),

then vvlth several porti ons .of. sat ur at ed
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By a simlar procedure as described in
Exanpl e 1 using 1-phenyl -1, 3- but anedi one
wo 2008i0iboRl ace of 5, 5-di met hyl hexane- 2, 4»@i/@#807/002527
(E) - 5- (4- hydr oxy- 3- net hoxyphenyl) - 1- pheny
| pent - 4-ene- 1, 3-dionegd 1. 78 g, 309 was
obt ai ned as yeI | ow needl es: inp
about]15|(?)g 2h® IboRGH0 Il&é%ddﬂﬂagcozi% td Mﬁaﬂw&lﬂr&ﬂﬂﬂkﬁon and the
(5 8 3.94 (311, s, OCH3),
potengy ¢ dhe ‘i“fi“‘gfﬁ?‘%’} 306.32 (111, s, OH),
6.52 (111, d, J= 15.7 Hz, 11-4), 6.94
In ad%&&n]to org or n]ore &m%odfjé 5)_1;[ g}:ﬂer% f()rmul% I_Qx@ cc(niblﬂnuons can also
contai]fther E)ctwe-r‘ngwglex(tsz Bye Bsrciycloo\fgfgenafe 1§hxp_x|£prs Tf s@rmdal anti-
mﬂmﬂ:ﬂatd‘ry Jrugs (VIAIRONBIPRIOABIRET 2£5hE 260 7y MDREA nd the
?‘%ﬁ]&% ratgo:lolf'the @Jn‘ipoun]i of @1& g)nmﬁa 1 t!)_lﬂlé sekond ch@g’mgredlent

may bpvaryed 3nq1&111 dq_)indzlpon t&elef%otﬁvc ilﬂﬁ?ﬁf eqeh %gﬁilmtﬂg%lerally
an effe&ivk dBEof esth 641l RuAETHhE e kxambllvBieRi cobiparing pf the
form qg 17 %rr&/eq w1¥1 an ﬁsﬁﬁ?ﬁ@w% Qau% of the com und of the formula

opr opy1- 544-hydr oxv- 3- ne
Ito ﬂecﬁisﬂD ]yélrﬁfme@ﬂléﬁ@gﬁfmg: aa% HOO xRt bh‘&’o yﬁferably
about¥o: atosabm |-200. poAKeHsef amiemnd Bﬂttmneramfommal and

Dther%é] c % FSEFS pyllrﬂ %’" FraRaisg sV ’%ﬂﬁ%aﬁfgn?mﬁomf e, butm
each erfse, Bn Hieetivedoshgfiesrd )Qﬁ’l’fémgméleﬂtﬂ fhgig be used. :
Phan(xi.%lu‘hl&i %hﬁ%%ﬁ%ﬂ%(ﬂ%‘fbﬁiﬂfam&zﬁmamds may also contain, as

the se@ond-fg X\% &ﬁrggl %IB t 2 n et }ne_age‘arr])g su]CP ?s cgtlln%G]F dngenﬁ%innate,

as  a
chlorFnigurif@@ronichignetapd tho Blg:- @matwqﬂﬂmwwme

prostla\él'z%dm ddds S%ChQiS l@ﬁse(d?s&]&se(:ll HS]Eufbyié}i o4 Application
cl O
11 O@fah@%'_ﬁxanegn 1(5% iucg those %f%é%d %%f’fm[\]o 4.237,160.

They(nia¥ dlso ®ptalﬂ_ histR)ne d@:a@@{y(a}_q-jrﬂub}og suc@a.ﬂ - 6. 31

ﬂuorgn:'ﬁ“) lh%tldltle dedRivd ifigs. Bakh) 4 32@ 99ﬂ-T(teJc’5|npdilnds of the
7.8 15k, 11-5

0
formvla bleay(a![si Re adw&ge\:j) %57008’8 Exfn glr 5)1’ Hzfmfétor) antagonist,
such @slfdrdinstglge cihmetidife, Bmnitdipe, ia];noﬁz)me teBeldstifie] derigastine,
loratQIEn% ce@_il)u? otsl ]mb%eﬁstﬁﬁaém\fxﬁ)k}ﬂdia% @il R6h iREP

9
51108 s F‘W’P‘B‘Qif sugh Pfett‘%gs’e%ﬁ“é‘ﬁ?ﬂjf PR g BP340%
4,361, 11¢] 398 b@pAOPYdpRanFeRrit-Abplimton No30g0@ rkke Pifrmaceutical
comlg)ggggrg ngb %so%gr)tanﬁy K SAﬁaLﬁﬁhllﬁtﬁ%&%&ﬁep%ole disclosed

usi ng
in U 5. ot N By 0 BlﬁnFBﬁaﬁaﬁhﬁ’lﬁfhﬁf?éeie“%ﬁs EHFTL s
para@hpRGheRby ibcofpotlictiBdrdiy bihefkane: 2, 4- di one, . -
(E)-5-(4- hydroxy- 3-
met hoxypheny1) - 1- ( 1- net hyl cycl opr opyl ) - pe
nt-4-ene-1, 3-dione (3.12 g, 34% was 25
obt ai ned as yellow crystals: np 78-80C,
LRVS fez 274 (Me); IH NWR (500 MHz,
CDC13) 50.78 (2H, m cycl opropyl CH2),
1.33 (2H, m cyclopropyl CH2), 1.36 (311,
s, CHO, 3.93 (311,s, OC1-13), 5.71 (1H,
s, H2), 5.87 (1H, brs, 011), 6.36 (1H,
d, J=15.8 Hz, H4), 6.92 (1H, d, J = 8.2
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20 By a simlar procedure as described in
Exanpl e 1 using 1-(4-hydroxy-3-

wo 20080B870Xypheny1) - but ane- 1, 3- di one ( preEpar@goo2s27

by reaction of 4-hydroxy- 3-

nmet hoxyacet ophenone wd h ethyl acetate in

the presence of sodium hydride) in place
Disculion>f BrodoBItTay ph@xane- 2, 4- di one,

E)- 1, 5- bi s- (4- hydr oxy- 3- nethoxyphenyl) p

ent-4-ene1,3-dionedé920 , 39% was
Modwitipradf the TRBY 1 seqpiopsdieraefiuiaion W@Wﬂﬁ@z@e and/or
anti-rbrRYENE aﬁd/&@n@ﬂﬂmﬁr%ﬁ)ry aclitiyviRy bS50 apvht (including

prophglacnﬁb% f%‘) lg 2 (33 . 1 ﬁe&apegugg' 33%2)17 e%ﬁwd ()v%]]%prcal]y

corptife t}t;rhgatm@t{))r pr@exg@n ?f:@}_@eas%or dlfq{dez )‘rom grhigigthe human or
non h(u;u}l ani%al i9 suffbng br {ﬂzwhlcﬂ l 1s‘k)13cepﬁbla,2uc(1 Addfor iaglple,

hyperPExsm\f_p'ﬁsm))oth ?mg:g:) sPrIc_i]ers d?lbns,]{ﬂ}g%lc%ondmons
mﬂal(lfﬂdﬂ?ryclﬂldlﬂ.@sznd‘tpmlll 5), 162( 111 brs, .
ppm TLC Rf--- 0.5 (silica,

di chl or onet hane PLC g
The SRV rgemer PSR BB E‘%“r% e of
transiof) rdcopRpotenti@l family of ion channels. The TRPV1 receptor functions as a

polyn(dog)ﬂ ngcgeéll)ﬁ'xjs\é%’fgé % s%nﬁ?st.l&% Hcﬁh Bp¥loknale frétutt©and

pent - 4- ene-
protogsy 7nd egg?wgs @Pﬁﬁ?‘-}ngsr su%&agwe ?t és kgl Véfg&é:rg mtc))c(iiu(.:l]atlon
(agodidd mﬁ&ﬁl@bhﬁ) 3f theSTRIY 1 receptor has been exploited to treat a variety of

cond%lor{s suc'h %I?B'i‘gs)of Hat(ﬁ&%mL B CIfll P P&in, S86-589, 16(2
eacti on_of

Supphr(?%)@b%@t ]édﬁé’rﬂﬂ e N N S

t he presence of sodium hydride) in place

The (iog)mgés d%scH eccil h¥1je1j;1 %%Mgra%'eﬁ' cq{feﬂ&@as good controllers of

hprh@‘WyWW@T}lfOHieTsqu?iﬁ‘H‘Eﬁ%?i‘jquéﬁ{‘er%fc ggpditions,
mﬂaﬁm&to@ +6Ha@BE: 20 @ordRinh thd DBy M0 npduBilief ofiserss or all of the

TRP%IMQ"???E %o%aﬁtmn é%ef%?/mg%ie t(gxe @lﬁlﬁ B ikt Cemodelhng,
and RGO BB oflaBmEFry (nfthter@rod@.])m is gTpuR (1 ﬂmpognds

repré-kn%)a ne séhéds dfdkdnts Ghickd hava.ﬁ:rtdﬂtl agediibenefit in treating or

prev?tmg_héersensu?ﬂ%ém()clthmusg e’drj;ordeés %{Jaﬂg)'dl% %or{dr:ln)gt?s allergic
condftiobe} inflar@@atrB phnditipus apdépr pain ing’ hvmw’anl ;human animal.
7.41-7.62(211, m H2", H6"), 16.18(111,
s, OH) ppm "C NWR (100 MHz; CDC13) 8
187.5, 180.8, 148.1, 146.9, 140.9, 138.0,
135.5, 128.9, 127.6, 123.2, 120.9, 115.1,
109.6, 100.0, 97.1, 56.0 ppm 15 Exanple
9 (B)-
6- (4- Hydr oxy- 3- met hoxvphenyl ) - 1- phenyl - he
Xx-5-ene- 2, 4-di one (Conpound 60) 20 By a
simlar procedure as described in Exanple
1 using 1-phenyl pentane-2,4-dione in
pl ace of 5, 5-di nmet hyl hexane- 2, 4-di one,
(E) - 6- (4- hydr oxy- 3- met hoxyphellyl) - 1- Phen
yl hex-5-ene-2, 4-dione (0.15 g, 2% was
obtalned as a tan SO|Id ~np 106C, LRMS
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Solution A was then added dropw se over
30 mn to solution Bwth ice cooling

wo 200sbbe@r a 20 nitrogen at nosphere. St rcTéBeeprioozs2?

was -continued at |ow tenperature for 3 .h,
and the solution thensgllowed to warmto
room tenperature slowy overnight. Ethyl

Prep@56indk Be CHR Dm,,)s and dilute hydrochloric
“EE%EG‘%SU_m 2 wer e added and the
m xture stlrred for 10 mm The separ at ed
Redudiipd e0CEphaysalf Fayasladixt ract ed wit h et hyl
acetate (2 100 m) and the conblned
organi c extracts_ dried NaZS 3 i
The grepprpyeatsthathef tevighh pard erP"i??&‘B‘b"“i‘ 5ENGe
selec@@lyatluahaihgaipiit yart®otkirichn dRbleibbiddad ¢ogpoupy of general
0} S et hyl
mnﬁ% é#gpﬁﬁgégggkggﬁlé?%g# 1: 4§ as el uent
gave (BE)-7,7-di methyl-1- (4 hydr oxy- 3-
ExarniBk bm(é’rﬁelﬂﬁﬂ){br)thd}ﬁdpaﬂhoﬁ BEcodpdmdiiland2 fdd&mpounds 35
d: np
oo {5p s L Rep R B PEBE BB 10
(9H, s, C(CH3)3) 2.22 (2H, s, tBuCl12),

8 Hz, H2), 6.91
68, Isss'(ljie\iri iléw s Qt\ijlctloné 1 16). 7 01 (1H
s, 11-2"), 704710(111 m1l1l-6'), 7.54
The %ibrlél:gs is dsentihfly 4 R1ettivERatalftte kefuctidbof &8 5{(4tddrogy-3-

meﬂxf@?hegylﬂ %—gméoa[\"é%ol poun%nn%:llg’ %e gresence of hydrogen

¢as @00 BHBQBOABRCTHEBROORINQNIES s Galygy Hhen palladium on

caIan4i§us§d as%a“igy@ thel%Ztlog is ple?ét)abg' carfidloutlip a dultdblOgrganic
4, .56 3.3 31.1, 30.1 ppm
SOIV@(%E}S@ mjﬁurc gf toluene and pyridi
(E) - 1- Cycl opent y1- 5- (4- hydr oxy- 3- net hoxyp
Ea J])Xllc ):»élfp:g\n:tred%ctﬁﬂ @ftﬂe carb6H-Qfen &(ﬁﬂmtl H)dhe4;91)1pounds of
simlar_proc e as descrl b
geneég)ﬁpﬁ I%II i) “{fg éy@]egcbséeﬁta Oﬁ%am exms whlch will be
read@€dcHicvable Py tie gkilell wak3- d5 mtuhyietgqﬂdyl;sin@smn is not required
hercdCl d, (E) - 1-cycl opentyl - 5- (4- hydr oxy- 3-
“10 nethoxyphenyl) pent - 4- ene- 1, 3- di one
(200 ng, 0.69 nmol, 7% was obtained as a
ConiikdionboraisertalfohieckibVR (0@ NHz; CDC13) 8
1.54-1.93 (8H m cyclopentyl CH2), 2 78
(111, quintet, J= 8.4 cycl openty
Ths@:@qrgtig; gghngaﬁhe glnth @®Tt gijtf]e psesglgmv(e'np‘m pgeferably includes
conée;xm?g)a,be&alaé’nydel chinpdiind afEenkial Briivliz 111 kt-défined above with a p-

dlkel—'ﬁnﬁ v mp(]l.l}'l% Bégl ?\l%rra&l} \1]\5as)deﬁnZd Q)Qve( 1;11 ]hl freénce ofa

chemnr&@ge@tttmdeadtwats he g bepeenphesyo cai’s% groypg g formula IV
s, OH) ppm 13C NMR 15(100 MHz; CDC13) &
203.7, 177.5, 147.7, 146.9, 139.6, 127.9,
122.6, 120.6, 114.9, 109.5, 99.6, 56.0,
49.3, 30.3, 26.1 ppm Exanpl e 12
(E)-5-(4-11ydr oxy- 3- net hoxvphenvl1ll- 1-(1-m
et hyl evel obexyl) - pent - 4- ene- 1, 3-di one 20
(Conpound 42) By a simlar procedure as

AnoBer @&niﬁ%ﬂ-th&mem,lﬁb the ﬁe&rﬁhc(n]:l‘bon@oun&lﬁ%ﬁqm oompound :
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Exanpl e 14
(E)-1-(Bi phenyl-2-y1)-5-(4-hydroxy-3-neth

wo 2008@¥yfahenyl) - pent - 4- ene- 1, 3- di one ( Coompeazicloozs27

51) 20 By a simlar procedure as
described in Exanple 10 using
2 bi phenyl earboxylic acid in place of
; | ound of general
G D G Vel
form hoxyphenyl) pent - 4- ene- 1, 3-di one (348
6% was obtalned as a yeIIOM/foany

Fora xéc’fismn o}&%fpg&ng é&%ﬁ\’}gt@s %%)53 5for?’ex le, US Patent

No. 4”(6]1_ 193, thbqhg:lomg:.ﬂf whgh @@c?rgcpqatecﬁlcrely_by e @cq_iz'ﬂne chelating
agent ilnlty ﬂ)} exal@plg beh ﬂ(ﬂ:an, or Bansitden Metd) LéAs acilIbySVhjch is meant a

chcmlaﬂ co ()urg oam}brﬁedd)f ﬁtmtﬂ%cgp{kr %aﬁmggx? 11}9.% g
appromate‘/hgxndmslpqh th_ﬁtj_theg;enﬁa?bogvg oqlttaltatdm capfonm emical
oomp]%xﬁg bitateraiobwith diectrdn-Rhlatolk 85 othbrcofhpéhntdz ,

Arily ppm 13C NMR (100 MHz, CDC13) 8

193.54, 177.84, 147.66, 146.69, 140. 74,

ExampB9ef8&h c}t&ﬁn%entsmo@ﬁ tn'o_ﬁ,_iggang V'tanig_rg gﬂrqci;loride For
furﬂl@]‘l g%aﬂg gﬁ sy‘;%]ieﬁc g%hod% gszng‘ll%muﬂ! Ze?ra&ﬁmdel?eg (16 2, Weidmann
and Ty Sesboehir 20 B T3 09 KPP AAB LV IDRY Teh=
“OrgdnxémineR ¢kents in Organic Synthesis. A Simple Means to Adjust Reactivity

and s(a@tmly drtabliar ’qph%n(y,;) Chank %myﬂr@myéﬁmt
hoxyp enyl%}z pIen 4 Enct 16 ]1 % 6419 i es of which
MukepseRandetd s v £4. Bl 6 Maﬁ‘o’gk’%é
are ina@pdl@gitkieid ®dreforentexanpl e 10 usi ng
4-fl uorobenzoic acid in place of
3, 3-di met hyl butyric acid

_ Smta?iaoj\fgnt( for the ﬁ&h@blﬂcém iljcanss ﬁy&ioHWFsomcyﬂéctethers

such ROt plasiybp oibatid helnearions ac leloeto8s shéh ag chloroform,

| dlchlormrl/gthcim\/\@c% f&%k‘%&%ﬁg Oc%s Ma_‘lz ye |C|DOC|W3§J O\é\d g r )9/ 5

(311, s, OCH3), 5.95 (111 brs, H2 or
Co-lipReyadh 0 drkdnic dnind¥miylbp bpresGit)as deScrib@l ift tnodeldetail in
H4), 6.95 (IH d, J=
the”g.}’f‘)‘ah?‘,"“q‘ﬂ%d,ab‘%%‘os (1H, d. J= 102.0 Hz,
ArH), 7.12.7.17 (4H m 4 x ArH), 7.63
As albd shbwn ifl ReadffonkGhethedZand IZ'l-tEe)S (4 By @k y-3-mletHdByphenyl)-1,3-

diox%%eﬂyécjomgoqg% %t@xrm}_% éﬂgé NNRtsél%iQ %yrgigé!sed by (1) first

prepatip&thg @mdaﬂ@deexaﬁqu @e@wropmﬁv cashexyhi 94 (G2, by reacting
the cérg(%yﬂc]amd 13 ca@%dmﬂaﬂz@elé a;DI)llﬂ' @ suitihle sbdrdnt %h as

algglg 0o éTX—iFg) S/é‘?rh :i\ctmg the‘ imi az7cﬂe5;3?0d9(§t) Wi t;fl' él-hydroxy 3-

nwm¢a@mﬁy>mn3cm£@mnnsw@mﬁhvefW%yﬂ@mwvﬂh@%ywh
enyl ) pent - 4- enyl | benzoat e ( Conpound 57)
By a simlar procedure as described in
Exanpl e 10 usi ng nononet hyl terephthal ate
in 20 place of 3,3-dinmethylbutyric acid,
met hyl 4-[(E)-1, 3-di oxo-5-(4- hydroxy- 3-
nmet hoxyphenyl) - pent - 4- enyl | benzoate (0. 22
g, 3@@ was obtalned as a ye||OMISO|Id np



-(E) - 5-(4- Hydr oxy- 3- net ho
yphenyl) - 1- ( napht hal ene-1-y1) - pent - 4- ene-
WO 20033;93973 -di one ( Co npoun d5 9) 20 By a seCTGE2607/002527
procedure as described in Exanple 10
using | -naphthoic acigd in place of
3, 3-dinethyl butyric aC|d
.hexa&,%laykﬁsﬂgz%fe 1\9§)¥1n3¢1 sﬂﬁﬂlp M@.&H Qﬁﬂﬁ@ﬁ%@cheme

pent - 4- ene- di one (1.21
1, o2 fmwp%gsﬂlwmw& 4a§k°5?n§/@1gi BeFEE .g’riie“m of
formSIOCHACORE itV {0400 (Bbic) ifGRGISInc8F s@Bum hydride) and
then geact}pitﬁ )4 %lé(‘éﬁgl§ %\m 54§1_yd1 3—m@£h(;lx9be(ii]aildlhyde ina
bormgmg@te(d ];qnp,phrtg rcag&ongbog{onp}zoxzdpl_(%())) and?n»@é)ut(y E'qrate
(Bu(;B) ik thebrdfentdof ethivl Adetate {EDB.cY abibutdahinel BaN,) (Reaction
Schede B 1.6 Hz, 14-6'), 7.51-7.62 (314, m 3
NRERH), 7.67 (111, d, J= 15.6 Hz, 11-5),

7.80 (111, dd, J =7.0, 1.0 Hz, ArH),

Reac&o&gchénu'i d, J= 8.0 Hz, ArH), 7.98 (111,
d, J= 8.0 Hz, ArH), 8.55 (1H, d, J= 8.4
Hz, ArH), 16.11 (111, bra, O—D ppm 13C
NI\/R (100930 WO
Q39X BPCTHGEB2OE7 / OQ

- 5- (4- Hydr oxv/ 3- met hoxyphenvl ).- 1- p-t ol

- pent - 4- ene- 1, 37di one (CanounJ 65) 5
By a simlar procedure as described in
Exanpl e 10 usi ngp-tlotuic acid injpb&@@@& dine
3,3- dinethyl b I C acid,
(E) - 5- (4- hydr oxy- 3- met hoxyphenyl ) - 1- p-t ol
yl - pent - 4-ene- 1, 3- di one (2 1 g, 139
obt ai ned as a ye||OMISO|Id
311 (ML1+); 11-1INIVIR (300
2.40 (311, s, ArCH3), 3.92(8H s, OCH3),
6.29 (IH s, H2), 6.49 (1H, d, %= 15.6
Hz, H-4) 692(1H,dJ-87Hz H5),

Reacfio} ¢ d, J= 1.8 Hz, H2'), 10 7.10

7.25

1
d, 3=8 1,01.8 Hz, 11-6'),
7,

MeO J liBQ%Eﬂ! M@
5.3 Mz, W) N7 @601, d, 1358,
HO 16.32 (j111. s"™ OH) ppm™i3C NVR
(100 Mz, 13) H

121.09, 122.76, 127.30(2 x CH), 127.
129.32(2 x , 133.57, 139.97, 143.721, 0 o
146. 76, 147S§%T<179.81, 188. 6o 5
Exanpl e 20

(E) - 5- (4- Hydr oxy- 3- net hoxyphen -(4-ne

t hoxyphenyl) - pent - 4- ene- 1, 3-di one 2
(Conpound 66) By a simlar procedure as
described in Exanple 10 using

4- met hoxybenzoic acid in 20 pl ace of

3, 3-di et hyl butyric acid,

(E) - 5- (4- hydr oxy- 3- net hoxyphenyl) - 1- ( 4-

r net hoxyphenyl) - pent - 4- ene- 1, 3-di one

(1.22 g, 7@@ was obtalned as a yeIIow

621. 62, 55. 90, |9™-8%; 109. 47, 114.79, j
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15

20

291 (MH)+; 111 NMR (300 MHz, CDCI3) 6
1.61 (9H, s, C(CH3)3), 1.38 (3H, d, J=

wo 2008/038s Hz, 11-4), 3..94 (311 5, OCH3) ,P/GER07/062527

(1H, g, J= 6.9 Hz, H4), 5.93 (1H, s,
OH), 6.73 (111, d, J=315.6 Hz, H6), 6.91
(111, d, J= 8.4 Hz, H5'), 7.04 (1H, d,

All_czld)zorgBelwé_kahekbtgnek}_(oués 12 (111, dd, J= 8.1,
6'), 7.58 (111, d, J=15.9 Hz,
11- 7) ppn1 5 Exanmple 23

In acchrdfuke WifitithoteliB ampet bisheplrenFrIntion. spappRpfs of formulac |
or i vﬁn%h%h\)flan REN tfunéheﬁﬂ@y althg eéikird Baﬁbc(n@&ﬁ&ﬁ tHa@wo ketone

asiml
groupg @&?ﬂﬁ@&l%ﬁa‘%‘@%‘r‘:&d ‘%fﬂ‘y ik °?{h%?°t“e‘°‘r?°“dmg
unalk§liteeopenpd (ReaktiGbScheme 3isi ng pot assi um
t - but oxi de as the base,

5- (4- hyd 3-nmeth
- 'The sﬁftlég yxpt}a/rﬁréq%;(gy %’m@?}gd igo XY 13’ r}/ 1%%610% g%emé/ 311 .|7s01 nitially

treate@8h Qi hpdride Mw@mwsﬁm kchiorigg msw)pp a smtable
solvc,(_ﬁzsuc% éﬁ_’w—%h &%{?’ al'l-l%h §s§q1{e§j§|,an Qkylalmg @319 such as an
alkyl (qgﬂe (e mm)hde %)513 6hﬂgp md{eacjloxz %h@ne%gis used in the

presefibe @) a babb 06k o bdthssibm cdpgte.6. 66 (111, d, J=
15.9 Hz, 11-4), 156880H d J= 8.1 Hz,

11-51, 6. 909 O d. J= 1.8tz 11 e(%galogouslytothe
_ mes(amm;ma@dﬂl 8§ can. @i g0 23EE°P-ES W?—B’ v

final thglzlaf Rédetiod schBm®1 . Hhis oo 'is, alstisHoWh jn Rzad§gh Scheme 3, for
d, J= 15.6 Hz, H5), 7.90 (211, d, J
“m"m§aﬁ Hz, 11-2", H-6") ppm Exanple 24 20
5-(4- FVdroxy-S-nEthcoorphenﬂ)-l-(4-nethox
ReadiRNSRYHe - et hyl - pent - 4-ene- 1, 3- di one
(Conpound 49) By a simlar procedure as
descri bed in Exanple 21, but startlng
from cor d 66 and 25 u3|qg potagfl

al S‘QSCITH
ﬁ*n%rwﬁé%yp 91 O
stfioxyphenyl )< 2- met hyl - pent™4- ene- 1, 3- di
one (0.298 g, 23% was obtained as a%
“yellow gil: LRVS (mz) 341 (NH+);-11-1rNR

(300, M. GRGL3) S 1.52 (311, d, J =r@
Hz, C(CH3)3), 3.84 (3H s, 0013), 3.90
(3H s, YOCH3), 4.60 (111, q, J=6.9 Hz,
CHCH3) , 591(1H s, OH), 6.65 (1H, d, $I=

: 6 87-6.94 (3%

uﬁe.ne, pyridine

W 05 (IH, dd, J= 8.1, 2.1 Hz, "% 6"), 7.
(1H, d, &= 15.9 Hz, 11-5), 7.99 (2H, J,
J=9.0 Hz, 11-2", FLG") ppm WO

2008/ 003978PCT/ GB2007/ 002527 68 Exanpl e
25 5-(4-Hydroxy- 3-net hoxyphenyl) -

2, 2-di naet hyl- 1- phenyl - pent - 4-ene- 1, 3-di o
ne (Conmpound 64) 5 By a simlar
procedure as described in Exanple 21, but
starting from conmpound 43, 5-

(4- hydr oxy- 3- net hoxy- pheny1l) -

2, 2-di met hyl - 1- phenyl - pent - 4- ene- 1, 3-di on
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‘Salts,

69 4.47 (111, t, 11-2), 5.89 (11-1, s,
oH), 6.67 (111, d, H4), 6.85 (11-1, d,

wo 20sdoke76' ), 6.94 (1H, s, 11-21, 7.05 (MCRAGB2007/002527 -

d,1-1-6"), 7.41 (211, 01-3", H5"),
7.45-7.65 (211, m 11s4', H5), 7.97
(211, d,1-1-2", H6") ppm 5 Exanple 27
Reaatﬁ)n(;ﬁ'fmﬂgfe%ngﬁdgEt hoxyphenv11- 2- et hvl -
(I-met hyl cycl opr opyl ) pent - 4- ene- 1. 3-
d| one (Conpound 391 10 By a simlar
In accoBibive ghith e Eicampi sepcBtbf thbprescaytrgypitiipm ghe ingriqunds of

gma&l?%@l‘dmx ?I&/hﬂ:ﬂ Had §d z@lg_/l Naddoaby Bl tAC8ntAf carbon between
pot assi um car bona

the tv@ k(:t&nqmpﬂgyh@ ?ﬂt:qrrﬁgg(gyb Hécﬂvti\)elyﬁc %ﬁ%ﬂﬁﬁiy ieactlon of,

for extathple, a 5-(4-hydroxy-3-methoxyphenyl)pent-4-en-3-one with the imidazole

deriv %mlc%&% ARYhe ﬁ%@ftce Grad eané@ggusw 19 1A€ preparation of

vvas o ta| ned as
the cqywpﬂndﬂ“&i cug%%%m%y 81
(2H, m cycl opropyl CH2) 1 26-1.30(111,

he d l e fedcti n7 xtute
The clirplgy(ou%é/ t%TS%PeFOpy aygmt@ova%d fdm Il‘l) Adetib rﬁl tubelby

convgnBanalmears. 15 OCH3), 4.06 (11-1, q, J— 6.8
Hz, 11- 2) 6.69 (1H, d, J= 16.0 Hz,
- ) %,4 111 d, J=8.0 Hz, H5"),
, J= 2.0 Hz, 11-2'), 7.13
(111 de—80 20HZ 11-6"), 7.60
See theldidcusSon hier IeseQegakate hﬁa]im@s) in pypAactdneaindle @ondiBunds of

fom‘(%ﬁ)l HE % 4-tert - but yl di met hyl si |yl oxy- 3
- met boxyphenvl) - 2- net hyl pent - 4- ene- 1, 3-

di one ( Conpo R Bk8driptididof@heIithwing ON of
conmpound 47 (300 ng, 0.88 mmol) dissol ved
i n anhydrous DMF 25 (6 m) was added

The deringhanydlz eraévﬁrBqurrgﬁed 3s Bgurqrhygioys gpgsults of the

expeltuﬁén'ia'l Qbﬂc y cﬁﬁilﬁ)ﬁhﬁb 6% I @K, e ei&%@ I\it' ddfjpound 2,
irre

ur e t
| Compﬁ)bl’ﬁil Qtzebﬁﬁeé ea?tgrmmt'eﬁ% ?‘% %lﬁe (perﬂ{?m the fest

animélt yelphere for 18 h. The sol vents were
renoved in vacuo and the resi due taken up
i n di chl or onet hane ); washed with
sat. aq NH4C1 (30 "“‘ i ed over
MSHA(.,,, filtered and concentrated in

In the %ﬁg\ﬁn%&ngiﬁ{ e[nﬁa% gHﬁepreP 4k infdnGAl ﬁl@ﬁll&ﬂng

Ousi ng
abbrejiiatipgs gre t&naﬁémsa gxo]tmolﬁ‘.} M & mola@ éQ} & millilitres; | = litres;
min % Ehmte(sh hBinsdrd; h@# '&qubmk yehich axibtdiopt; sinl sydtmosyhere
(pressurtrase B@@gé’g H%M m: 5 Wyléml%ﬁe J{Ta r(QJ'mq eﬁ@EFS =

as a %,

elecfwal fadsrebsey F@TTG@“H‘(T@%Z?‘E“‘? 3&)’1%“"“1““1
CDCI3) 8 0.19 (6H, s, 2 x CH3), 0.20 (6H,
S, 2 x CH3), 1.02 (18H, brs, 2 x (CH3)3),
3.87 (311, s, OCH3), 3.90 (311, s, OCH3),
6.29 (111, brs, CH), 6.52 (1H d, J =
15.6 Hz, H4), 6.89 (211 m 2 x ArH),
7.07 (2H, brs, 2 x ArH), 7.47 (1H, d, J=
7.2 Hz, ArH), 7.55 (In, s, ArH), 7.61
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By a simlar procedure as described in
Exanpl e 28 for the protection of the

wo 2008@be#0l i ¢ group, but starting from pcricezeriezszy

conmpound 68,
(E)3-(4-tert-buty|ding%hylsilyloxy-s-
nmet hoxyphenyl) - 1--phenyl pent - 4-ene-1, 3-di o

ﬂuor%lg Th],‘ 9'%111“%}1& Z@%ato%ﬁhyoﬁtﬂj CDC% f@?ﬂﬁ&%@izduﬁw

chmr(weqaraphsv DRYS Ties) ESOT“MHE*GSQ*PPC“@“% LEMERYPLC mass
spectﬁ)m&?y N8I, = SucledDEHENetic esomddcel HF = hfnﬁﬂlyﬁﬂ)}amldﬂ

oty e i

Peroewzgeﬁzre bypeghy unless gpedptheyistoH, m 2 x Ar H)
74’7756(3H m 3 x Aril), 7.65 (IH d,

For eﬁ cu:gn]ioun'éz ¥ g? 121 the s%m%c 13 Exglzl?_lgs% '_‘!5 60 e Jbinpgund number

oceduf e
allocialgr the brendous ﬁesgjpapfﬁ‘}agbegrgm(fl@fed +t Rkese compound numbers are

used Blide i@tk @cﬁnpo@rﬂiﬁ inUiSel ibEbeRQ EZ 3t pled 6 10t6 BN Pdﬁly of the
compgggﬁ? o't: 1an$c1§0| orlrr]n Imosgfutloen, aas'§nd1thc:ed b? lth‘éWhﬂ{ spe
(E)-2- benzyl 5-(4- tertbutyldlnethyIS|Ion

gﬁ% ¢ B-rnet hoxyphenyl) - 1- phenyl pent - 4- ene- 1
) -dlone (204 , 0 ..

v droxy<3-inethoxvphgnal 6 Gdimethy
dIEZXCH3) 102(9H83XCH3)
3 36 (111, dd, J— 14 0, 7 O FE CH2Ar) ,
(1H, dd, J=
5 Dyt 2 Sop 1,004 g Dot ofpgrolon
with ity adeka)in th6prdskneg didpdiaty hydiridel, o100 ¢4ide (PO g, 0.014 mol)
and dZ’yg_) %’l acgmt§ ?O(rrillﬂergsnrrgd_ a§d IQ:atIEgat 46933'ﬁ§ 3h) mifm&ef Na. To

this sglutiegy ofjthe borgn qnwple’maseﬂdfd - Y%Y -37* ’KY%?%Z fff‘{‘
(vamﬁm)G QArgH).02 rdolnd (riddhutid bdrate (321 8.10.8 hik, 0.02 mael). After

stxmAr 1? 5;,0 _?, %890 # ;!rf n &Hra\&bmc %161'0 (H;I'S ml)ib rﬁiq ethyl acetate {5

ml) wos therpgdgiad dmymse over 15 min. énmng was contmued at 4G°C for 24h.
Dilute BdrohiBanicit 1r5aml 4t 2 B tvashadey hididrmditiyre sipidlylstirred at

40°c°fxg1{ }écogpeg ox %xgtgﬁﬂ‘é‘aﬁe %'agi%%&y E% E‘fxé%s GRBed with cthyl
acetatti (8%rol). wéding thp wihiged #odﬂt?terﬁhﬂ TR 13Y°%1‘ﬁ"d separated and

extra@ttad %Hﬁﬂiyﬂicetﬁtg gm) o] WﬂﬁrofBﬁnUif RaddEles coﬁlbmed and washed
nitr no ere
with A (?(gl\r,@, g.hen avétﬁ %Nfral gr)rtlonsAFsral(éréqtﬁa' gg—?@?; gy tﬁ'e% water and

driedyoeMafOegnr Elfrada| W}PO&H@! of B sajeRitig yasuq g an
oran %ﬁ&e& @VEHNITHObI Ads dfs&ﬁrﬁd he mraamm 6t
dich OWlngth&lﬁ gr;dtsﬂbe spfégvéaasgeds thr ug.g Q's:lﬁcawq glgt%%\\ér? further
portipagiof di¢hérgonathass. [Combinggieh ofémt@maudgeﬂ 12 by TLC (Rs0.5)

di chl oronet hane/ di et hyl ether 20(1:0 to

10:1) to give

(E) - 2- benzyl-5- (4-hydroxy- 3- met hoxyphenyl

) - 1- phenyl Pent - 4-ene- 1, 3-di one (134 ng,

85% as a light green foam 1HNWVR (400

MHz, CDCl3) 63.34 (1H, dd, J=14.0, 7.2

Hz, CH2), 3.50 (1H, dd,J= 14.0, 7.2 Hz,
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WO 2008/ 003978PCT/ GB2007/ 002527 73 under
1 atm pressure of hydrogen overni ght The

wo 200sfosagt i on m xture was filtered throughcmoeoroezsz

short silica pad to renove the catal yst.
The catal yst was wash 6d wi th toluene, and
t he conbi ned flltrate and washi ngs were

afforc?eg (t%{?g‘ixé @—me %hen{ E@ 6- 51%%1!1191%% W@ﬁe 3,5-dione (3.10

g, 56%@#&11 malwyslb’l‘f*\ﬂén{ﬂ NMR 09 MHz, CDCl;) § 1.20 (94, 5, C(CH)s),
3.93 éH( 4obﬁﬂr50?§f)(r}i3 5 FRHoosy %&ydn)q 639 @H, d,J=15.8 Hz, H-

2,6 0 7 R VB B ama oo e %—2%&“9%“(%6%“’ 52,
1.7 HivHiz 67),CDENB) 0,8 =153 0z,(6H, 1568 (1K5(CPR)pRip; TEE 42 0.5
(sﬂ]cg, 4111: oromthalﬁ%)? )l'he Pngg é)e((n%lﬂ mffxoatm]that this cgmﬁgmd exists

mamb(em ’ enogomn Eoﬂgon g’t 1e§§|_p$)3 fracélotsg %'-; Vﬁs alBG 1§olated
OH), 6.66 (2H, m aromatic H), 6.81 (I H,
dp.J= 7.2 Hz, aromatic H), 15.5 (1H brs,
Exa%lﬁ

ppm HPLC anal ysis indicated a purity
Xphenxl-g-mel l-hept-1-ene-3.5-dione
[Cogrp_oﬁlﬁl'@’dr oxy 3- met hoxypheny1) -
1- phenyl - pent ane- 1., 3-di one (Conpound 69)
15 By a simlar pr,ocedure as described in |
By a Bisnéipriprosedgte as drerivadimBromply | presm eehfsiig > 4-dione in
laccQ'}% ? 5-5nncthy]hexane-2 4-dione, (E)-1-(4-hydroxy-3-methoxyphenyl}-6-methyl-

hept—s —c?]eljiy gél 0%5 nq%Jég\)éQé oﬁgrex%sé%%yeﬁo‘p Qtﬁ (ﬁlq wFtﬁ defined

rr uno
mlmpgo L o 2606); JENPBU0BOHICD M T4 (oH, 4./ = 69

Hz, %@%)!)':z: 5% (1dPg ﬁcp@%] _lsanpecn, W-nso3sem|sj kR s.65 01, s,
s, Ot alTRTETs S Ok OPRESECES - 52 1)

7.02 MiHz 8, JED@ 18) HB)27. A1 12 7.5 (8211 -6 iz, HEb1R)7,52 (1H, d,
%8%% #1085 d @i bréTbHﬁJiy'Za) HPBC 1yki3 Haicod a purity of 98.3%.
= BEAH (111 s, K2 e ohenol
O—I), 614(1H s, 11-2 or phenol OH),
Exaipid ®- 6. 75 (2H m ArH), 6. 82 6.86(111, m

Compoundi$f) OH) ppm 13C'NI\/R(1OO MHz: CDCL3)
8 196.0, 183.3, 146.5, 144.1, 134.09,

Bya fﬂ ro%%u%aé dqo.sé%gd 1Z E)ia]'réYe l:lu'sm% ? Qhegyl 1 :!3 ]oﬂtandédlone in

placgf éﬁpﬂlr@eﬂgglexaan 4- dxonc (E)-5- (4-hydroxy—? methoxyphenyl) 1-phenyl-
pentA.che- DB-HBI)J"[Y 18 d,3(4) iy et aSyelet fodissp e n§otl61.5°C;

Lol SE R8BS B PRSHA 8h PPs 5  ,

6.32@ 1, ai 1B b. R 114, dyst 156\#20}”4) 6PHNMR 43012 H- 57), 7.06
(1H, WZH 2%%)}1 %rdojs%z (9.5 7.4¢ QH3Hr3/ = 23@19 H-3*, H-5™,

(2 “BUCH2), 2.57 (2H, t, J =

Hz CH2) 2.86 (2H t, J= 8.0 H, 0112)

3.86 (3H, s, 0C113), 5.38 (1H, s, H 4),

5.51 (111, 5, OH), 6.66-6.68 (2H m

ArH), 6.80-6.83 (111, s, ArH), 15.62 (Hi, -

s, OH ppm 13C NMVR (100 MHz: CDC13) 8

195. 6, 191 0 146 5 5144 0, 132. 7
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g gy o Gy

25
cycl opropyl-5-(4- hydroxy 3- et hoxy- phenyl

wo 2008)00398Nt ane- 1, 3-di one (390 ny, 1.49 ponds2007002527

78% was obtained as a yellow oil: iH NWR
(400 MHz; CDCI3) S 0.85-0.95 (2H m
cycl opropyl CH2), 1.03-1.11 (2H, m

L / z,
7546?4‘%{%’5" %’)4 }%gh@ilm%zl 1@5(&1_' })75‘9(5_'%@1 73H
gﬂo fﬁhu@j!lflg?romghag@ I% Rt gmm 99.7%
riOCHB) . 5.51 (1H s, H2 or O, 5. 57
(111, 5, H2 or 011), 6.65-6.71 (211, m
ArH . 6.78-6.86(111, m ArH), 3015.69
Exampled s, OH) ppm 13C NVR (100 MHz; CDC13)

(Q1—1&!m&oﬂvl-swﬂv@oxvmgtﬂxyﬁlﬂﬁ Q}_enﬂﬁale-]é-dmne
120% 114. 4, 111.0, 99.3, 55.9, 39. 2,

(Comipound 37w g 7' 10.4 ppm 75 Exanpl-e 36

5-(4- 11ydroxy 3- net hoxyphenyl ) - 1- ( 1- met hy
Bya llﬁﬂi%@%ﬁpys]&%gﬁﬁﬁmgle 3u§ﬂ‘lgq Q?cl&pg%m@ﬁtﬂ@d ,3-dione
sim e a |
oo S o e e
methypHEba-petyfcno -TBmr E5 hD VDRI Enediss @ yellow sl mp
74, 5~§*€t M@M&&(W?Hykmgﬁﬁom ép ég)%'o%gm m,

cyclo Hﬁ’all ]g?%rq @Wogﬁ*)fl 7]?111}1/()“\/?6]?}&8}3% %% 8, OCH;) 5.72
(14, £BQ1,3)08 5 H)bré BHY6. MUK, A 115 138 HAKHaS), 691 Qplyd, /= 7.8

Hz, I—lq_?)l&?_é 2b§3211—15222)85€)65(ét]1 s bl = %‘ﬂz"fﬁ’%‘?p]y@(fﬂj@,.f 15.8

Hz, BH5)g3 421}8?1'5(@}!.} PP Ha‘éynafygs gdpca(eg t funt%of 98.4%.
OCH3), 5.47 (1H, s, H2 or OH), 105.54

bkl S, H2 or OH), 6.65-6.69(211, m

, 6.78-6.83 (I 16. 08
(E)-3({4-Hydroxy-3-mefhoxyghsnyi L fevicvelopropad) pent-4-epe-1.3-dione
(Confabkali®y 5 198. 7, 190. 6, 146.5, 144.0,

132.8, 120.9, 114, 4, 111.0, 96.0, 55.9,

40.2, 31.8, 21.0, 19.7, 18.5 ppm Exanple
By a §ifiilar piycedure as described in Example 1 using I-(1-methylcyclopropyljbutane-

1,3 -drad ift piﬁhé@f?&ﬁﬂt%&%&&%xﬂ@ﬁ&ﬁ\(@i@—ﬁmm 1-
methéwyalﬁ@ n%%xyggyopg)w& E}e%F—i g‘neqr3od(1:oena b3d12 gnﬁ%) was

obtaighd syelidyedystats: BPIAPIOEC; B3RMS M”é ™Mt H WR (500 MHz,
coclyf msgﬁmpyﬁ@pt%‘m cP), 55 (2H,m, gyclopropyICHy), 136 (3.,

OXY-

CHs)nse%s‘ﬁ%l %b%awméfﬁ)ér%(?f* o by e i =153

Hz, H, 6. @Q?xﬁ dW&SS pHE.al-spd.0agHad, gall & Hegli-2OW.08 (1H, dd, J

— 8294 %)Iaz ) §1:§55M%)1§&ﬂ%ﬂ%ppm TLC Re=

0.75 HWEOW?HGGHQ) HPLIC anglysjs indic a plfﬂty of 97.1%
cycl opropyl CH2), 1.25 (3H, d,J = 7.0 Hz,
CH3), 1.29-1.31 (1H, m cycl opropyl CH2),
1.32 (3H, s, CH3), 2.70-2.83(411, m 2 x
cH), 3.73 (1H, g, J = 7.0 Hz, CH), 3.88
(3H, s, 0C113), 25 5.49 (1H, s, OH),
6.64-6.81 (2H m 2 x ArH), 6.82 (IH d,J
= 8.0 Hz, ArH) ppm 13C NWVR (100 MHz,
CDC13) 5 13.69, 18.36, 18.41, 19.61,
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(1H m CH), 2.56 (2H t, J = 7.8 Hz,

CH2), 2.82-2.88 (2H, m CH2), 3.85 (311,

wozg{)sﬁo_ggﬁx:HS), 5.43 (1H, S, H-4), 6. 64- BCcukEB2007/002527

(2H, m ArH), 6.79-6.83 (111, m Aril),

15.60 (IH, s, H4) ppmy 13C NMR (100 Mz,

CDC13) 5 197.8, 194.1°% 146.5, 144.0,

132.7, 120.9, 114.4, 111.1, 98.6, 56.0,
Exampls 69 ~ 40.8, 31.5, 27.1, 17.3, 11.8 ppm
(E)-1-PEH Yot euyiSeetidxvphenyl)- 6—methvl—oct-1-ene—3 5-dione
[Com?(ﬁl%akhydr oxy- 3- met hoxy- phenyl) - 1- (1- net hy

-eycl ohexyl ) - pent ane-1, 3-di one (Conpound

10) WD 2008/ 003978PCT/ GB20071002527 77
By a siffilat proc3&f) as\iessritet indixareple bssing Spaiheihgpihd-Hfvdione in

place & S, 5 dlrill )NM&DQ 4 QIOWE) lmxy-g rr;]eﬂlggrpﬁeg -6-methyl-

oct-1 @q@)s'd}gi Bs0 21863? (n'zr’ql (Zrﬁ) W@_c& nodps lggore)g%%l 'H NMR
(400 MIBHcpa,) S812) (38,3, JA77. :( BHCHS, 1. 1@@%)1 J 515z, CH3), 1.41-

1.49 (&1‘{_‘%1467)@1? 2%'_1' A (ﬁil EI? 2(2%'3% @E‘Q),wl GH,s,

OCH; D62 P, H‘—tgdi qqm:g{ @mvelsmz H@D@f §Hgd, J = 8.4 Hz, H-5"),
700(21@1& .?—:2&%3 122),557610dd, 153.40,0 H38-65,7.52 (1H, d, J =

15.6 },11:3}{5;), 15‘:%42@1& ssgl-li%p%ms”cg&/ﬂzz%mg%é Engl]) ﬁﬂos 9,178.6,
147.8 Fxanpabey,417.8, 122.7,120.7, 114.9, 109.5, 99.4, 56.0, 456 272 17.2,12.0
5- (4- 11ydr oxy- 3- net hoxy- pheray1l) - 2- met hyl

"-1- phenyl - pent ane- 1, 3-di one 10 ( Conpound

11) By a simlar procedure as descri bed
Exanipﬂe'?EXan'm e 31, but starting from conpound

Ppm

-phe y
Iﬂﬂugéubent ane- 1, 3-di one (85 rrg, 0.27

nmmol , 8% was obtained as a yellow.oil:

400, ad, J
Bya slrgﬂ'a: ?mEed € a5 é%_/l_% %gl)e 1 %su% 14(Q hgrtﬁ’«;_xly 3
meth(@bﬂ'@])d)j_@)anc» 33—319ne((3rppa:e§ by E?ecfsl) of 4-211 Wfl

meﬂu&yacétoﬂme;?on&’%th b Zetate T Helprésitrbe ofSodi@H)ydride) in place of
5, S*i‘r‘ﬁ ﬂ)ane]z,:{ %@e,ﬁh éﬁi’ -h;f?irol??. Ebetﬁ&y&ﬂehh}penm-ene-

1,3-dipn@207m6 19%)4s obtgincd Ay yqﬂyw nevdisss Ip 1y 17¢°%% LRMS m/z
342(!01\* "M MM gmMsté:DﬂM% o5 Q8, Mt )CDQ](:SI)I s, OCH;), 5.85

. 2208 5832 s s vl 800 1 e
6.94 (1814, ¥ = 7361z5H-585 6.97 (1812d, 7 = 82331z5H- 513 %(]ébbﬁs H-2™),
7.12@%?&5&8 gt ). 751 (14, brd, J = 72HzH6),756(1HbrsH2),

1- 5447 hydroXv- rret hox %Eﬂﬁ ¥% |
7.60 @R = Wzaﬁes)llﬁé(lﬁ BﬁeO‘(I EBTp )(S‘ “‘%5
dichiRymahSENHPIET Rp# etetdiiepuaty. descri bed in
Exanpl e 31, but starting from conpound
44, 2-
et hyl- 5-(4- hydroxy- 3- met hoxyphenyl) - 1- phe
nyl - pent ane-1, 3-di one (32 ng, 80% was
obtained as a yellow oil: LCM5 (mz) 349
(MeNar; | FINVR (400 MHz, CDCl13) 8 0.82
(3H, t, 0113), 1.85-2.00 (21, m CH2),
2.60-2.75 (41, m 2 x CH2), 3.72 (3H, s,



10 obtained as a yellow green oil: LCMS
(mz) 388 (M; in NWR (400 MHz, CDCI3) .5

wozons@sB4- 2. 81 (411, m 2 x CH2), 3.28 RZLEN0702527
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dd, J =7.0, 3.0 Hz, CH2), 3.79 (311, s,
OCH3), 4.76 (111, t, = 7.0 Hz, 11-2),
5.46 (111, brs, OH), 6.52-6.54(211, m 2
ExanbicA 11), 6.74 (1H, d, J -= 8.0 Hz, ArH),
_“?—I 4.7.26(511, m 5 x AH) 1, (2H ~

(CompownAsF) . 7.82-7.84 (2H in, 2 x ArH) ppm

i 3C NMR (100 Mz, 15CDC13) 5 29. 18,

34,66, 43.53 55 74, 64
By a it o8 O] e IBlpsEyrodptmpytume-1.3-
dione {pZdparéBhy rd=3@ondi 4—10]1®3et®23noﬂ_®ﬁth@@1yi ageBRe i gw presence of

sodmrgxydn%[g in pi}@ 0125‘?5 duqlg;@lkﬁgane-g Q4iord (B -hydroxy-3-

meﬂmswmmp-d ﬁWO}glcrﬁ@tpﬁE—)?%%b% 9131}6 (%4%{) %5 rrlm(f 31%) was
obtaised & awknomaﬁ.ﬁn@rﬂg&ldc :OH @IMFO(40(0aH7 @Dﬁtﬂ) 813495 (3H, s,

By .a m_| SEL
OCH%)?%}S’I ?fﬁl Cbut( st ar%)i n‘?ZSqI?girﬁs;cioékbqgjz Hg) 6.87 (11, &

J =848z 55", 6.99 (1H, s, H-2"), 7.06 (11, 9 Tl aus By 347 60 3H, m,
H-s, 1114” Iill\@' 0%Y.732 {iﬁtlhqv&y’phwif) }Qimetd}m:pﬂ, 15 NMR

yent ane- (
100 B iona e 98 on e % Gl 15 b
123.2( 1o i 1;15. NNBY.6,3 000, RHE. 56.Cp@1.3) 6 1. 39

25(311, d, J= 7.2 Hz, CCH3), 2.40 (311,

s, ArCl13), 2.66-2.82 (4H, m CH2 CH2),
Exanglefy (311, s, 0Cl13), 4.40 (111, q, J =
(E) iadivdiFoxy-Biaetbox fphbiv i 1itHend-hexchne-23-dile 6. 61

21]«'160 ArH, 6.75 (1H, d, J= 9.0 Hz,
‘—ﬂj!%r-ﬁ%——g 24 (211, d, J =8.4 H, ArH),

7.78 (211, d, 8.4 Hz, ArH) ppm 13C NMWR
By a (ithar edux@mie&}ﬂb& nﬂ.Bxaaﬁl,e 12dingliGphePeRBic-2,4-dione in

piacef§6§ %]618&1515 m%eozlszé%é% (%%&9111%% 4y1 141ct11&yphenyl) 1-pheny}-

hex-5teh8-23@liond @4 5 4,42%) Iv,ggob?g)ed GGl é: %gMS miz
310 (EM@P“H NMR (2000840 0881(3PR/(£B2| O:GJZP}D (32;5 BH, 7, @CH3), 5.40

o ST PR 000 A R b S
6.79 i, @88 e/ € €D HBALFTY 625Y1H55, B2 a7 &5 Gt |b§ir J=82 Hz,
H-6’ P‘/ 9&?9{“& §-35 1fle58¥F, 'Hb@?l 71457 EX aADh Sheda, B, 16.50

St ar fromco
. b TS SO B BBEY iy B o v
very SoniHla sl dnly/bartig), mt&ﬁre%onmagvegb’ﬂwcwg@m&l@mgably exists
asan% glgeo le'ngls anld%et(& ?grrﬁ)n safkbon( MpLC anl]]j&NWcateda

& .69 (2H, t, J= 7.6 Hz,
puritgpfp, 7% 87 (1H m 11 2) 2.93-2.97(211,

m CH2), 187 (3H, s, OCH3), 3.97 (3H, s,

OCH3), 6.07 (111, 5, OH), 6.66-6.74 (2H,
m 2 x ArH), 6.85 (1H, d, J= 8.4 Hz,
ArH), 10 6.95 (111, d, J= 8.4 H ArH),

7.43 (1H, dd,J= 8.4, 2.0 H. ArH), 7.46
(1H, d, J= 2.0 Hz; Aril) ppm 13C NMWR
(100 MHz, CDC13) 8 31.69, 40.59, 55.84,
56.06, 95.55, 109.21, 110.95, 114,17,
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1055.97, 56.13, 110.31, 110.97, 113.98,
114.20, 120.77, 124.08, 128.80, 132.57,
wo 2008ésFs 81, 146. 27, 146.80, 150.95, 19BCHEGEH2007/002527
206. 67 ppm Exanpl e 47
5- (4- 11ydroxv- 3- met hoygypheny1l) - 1- (4- met ho
xyphenyl ) - 2- et hyl - pent ane- 1, 3-di one 15
ExanlpfedgPound 17). By a sinmilar procedure as

M&m&é@%@a rﬂr)l!ﬂloxvphenv }-oct— Eex?e[?},g t‘? 911

7

(Comlpduda\3dy OXY- 3- met hoxyphenyO 1-(4- et hoxyph
enyl) - - 2- met hyl - pent ane- 1, 3-di one
(0.132g, 44% was obtained as a yellow

Solutigh#: LRVS (mz) 341 (MH)11; 1H NWR (300
20 MHz, CDC13) 8:1.38 (3H, d, J= 7.2 Hz,

1 1-0%%5@1;51“%&%3 & %?04 hms a§ G R rred 3odiBn of 3,3-

dunet(xylbqt-yncqcld (.1|_32)m1 164 gmuo H_cfry ’EHF @_Dn ))under a n?trogen

atmoSh® -Birr g wadchntinddd ik, 6.74 (1EL, d, J=
.0 Hz, ArH), 6.89 (2H, d, J = 9.0 Hz,
Arkl), 7.85 (2H, d, J = 8.7 Hz, ArH ppm

Sohatp®8€ NVR (75 MHz, CDCI3) 8 13.43, 29. 30,
42.20, 55.43, 55.73, 56.22, 111.01,

Asol%%cg gg@-}ﬁé 2 fnei%%gphgrgd) b%glséngg onel(gggaggl'b the method

of DA, B5AVgsjerd, 1., apdWhiting, D. A. JCS Perkin 1. 82 -87 (1979); 2.0 g, 10.4
nunoﬁ Q081 PRB0F 8 Wed hB2PHAOORBERTh B bixed AFPIDS (20.8 i,

1M 13} h%xg?% Hg]hV? m&ln&gi})\dega ?ﬂogﬁn a(lﬁa'nosgher Thc orﬂlge susl,:g)ensmn
was dioked\b Jvarfee toam onber@urd slowky Ofﬂ@eﬁi’b ound 18)
5 By a simlar procedure as described in

Solugm An\gals ?her? f}dde(%o dlil'(t)pwslste %\Ceg' gd’]x%nftorsglrlﬂm% L%Qe%ooling under a
nitrogda iaafogyid - Skiriig)wal eofdnubd/d fowptsmrBatyest gy A dhe
soiutﬂ% ili')cn Bﬁg&ﬁg %rm:l'n t§ réglnqaﬁyel(at%@gloﬁg ov&r?l%t RS acetate (50

tal ne

as a of whi t
ml) a]}g_g:luj_e]}g@ochi_%ut W T g/g Z/er(a R}épf.d zmg] ?[-E mixture stirred for 10
min. (v Epdrated dhdeodiviyef 4@Gxtvbtzd wiBROYBcet@e (2 x 100 ml) and the

comléx_?ﬂ orga.rgf,? %(gg%s._c!he&'fﬂNaz éte%tg%na 4 hrﬁtkg)dr'l;sz vd¥ho to leave

an ofapgp: Oth'f so@LD Punécagtgl be( f@]'um%c ouatogr
acetdde: Je&oiém?&he( QH) ag¥ue gh@ (B-Trdripsthyb 1- SFhydbl;-3-
meth'&i;)ﬁfnenylg éé e.?é Sﬁlj_%i—(llgs n%g 0. Z’f Iélg((l %]V;I) asg mellgw gblid: mp

130- QQF{; 'BRMR (FOCMBA q-LE:];) @1 Qs (@H, %C(%@s)z@iz(qps t
i)5 3(?59{ 2. 53C NN R4) 108 (ia,./ OB E3) H-B), 6.91

9 Q.
B NG IR DR o
15.8H28HAL 15. BABHS20H B, %GNMB&EJOWZ ¢ROL)E 97.5, 179.6,
143. 99, 145.06, 146.41, 182.77, 195.80
ppm 15 Exanpl e 49
1- (Bi phenyl - 2-y1) - 544- hydr oxy- 3- met hoxyph
envl) - pent ane- 1, 3-di one (Conpound 19) 20
By a simlar procedure as described in

Exanpl e 31, but starting from conpound
51, 1-

61[)@ ethyl
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OH) ppm 13C NMR (100 MHz, CDC13) 5
31.40, 41.04, 55.79, 96.08, 110.92,

wo 2008bhd4s31, 115. 61, 115.83, 120.78, 128c135B2007/002527

129. 44, 131.11, 131.14, 132.49, 143.96,
146. 38, 163.99, 166. Séb 182. 76, 194.99
pprn. 15 Exanple 51 t hyl
Y X068 4 )55.9,59% 08B0,
147.8 14%% fcxﬁg%% ¥y, ?I”IEI]'Z@ %}9?,‘591)%’&,)@?’595%9 0.1

enzoat e oun

ppm. SI m I ar procedure ‘as described in Exanple
31, but starting from conpound 57, 20

Exa m?t
1

(4 hydroxy 3 nethoxyphenyl 3 o§open

el ow sol i d: LOVE (mz)355 (M H) +
%O MHz, CDCl3) 5 2.74-2.78 (211, m
CH2), 294298 (211, m CHZ), 3.87 (3H,
Bya gmll@aqg:)iure 2] (@@nl(cg = Exgmplgﬂ{gang cglog_epta(lqc?qboxyhc acid
in plal% §f 3 3gﬁaethyﬁmt§1?c a@1d7(ﬁ') (-Zﬁilopﬂityl g-(txhyé{okﬁ-}

e - 1 45 ool
metln?}cypbjn Igntbdr fil_]&l 510%3( m% D.o iy, ) Ql aio asa
yellod oity 8lid HINME2(460 MHH)C,DC]ABE}" oH- (%HBH oy, gyclopentyl CH>),

o kS
2.78 é?%j%uté?g 8431'32(%%/ ﬁ@m@ﬂ&% %4;2(3%%) 583 (14, s, H-2),
63 3t 91 9 ifa )6 G241 D00 b FrE) 107 1L
J=38132, 467, 758 811 4,7/ <1138 Ho.3H-51 4451105, s, 1040 pr;, °C NMR

(100 &gﬁ ey 350 Bl 5157406 B 5, 195, BATPIR, 1149,

109.% 9.6} 568, t?- 803,36 dwphoxypheny 1) - 1- (napht hal

ene- 2-0) - pent ane-1, 3-di one (Conpound 26)

5 By. a simlar procedure as described in
Bﬁ@%ﬁpl e 31, but starting from conmpound
(E)-5@-Hygroxy-3-methoxyphenyh-1-(1- methvicyclohexyl)-pent-4-ene-1.3-dione
Conuduly 445 0Xy- 3- met hoxypheny1l) - 1- (napht hal en
‘—_eq_z-_yT;- pent ane- 1, 3-di one (298 ng, 94%

was obtai ned as an off-white solid: inp
By a dllerpRid@yrelaChBribe iz Fxa89 B 10 Mid)l+, 697

me&%%@xﬁxg&a?%o%yl&%% aElé ofB J?FdlmeﬁNBut@A%idWﬁ—@—

M, . 2.98-.
h}’dI@Y@zn?@WPh?ﬁy r @L&)ﬂe é—cg%o@fgﬁ;g —fl—ewag—?l?ne (170 mg,
0.54 o § 4%l ¥hs olitfificd akhndbraage-@Hured 6i: 30 NMRH40@MHz; CDCly) §

1. 14% %‘i—%)}@glq_gfél(ﬁl 3.53\/@10%&%&%};}, 3.8 31, sXOCHs), 5.81 (1H,
s, H7), 635 (THGH T ¢ Qﬁ; B4 G99 (11 dg/7 o7 ‘% 15047077, 7.15 (21,

m, }142 Xa-67.53 48, JEW3 3 H-S), 1 503K H, 5,1087) Pfim; 13c NMR (100

MH 11%&))5%? %11% 1953?151 & %1%3(5]18%0%?4 1210, 1112,

97.81560, B1, 4ﬂna536§0229p@5, 123. 04, 126.75,
127.72, 128.06, 128.15, 128.39, 129. 27,
132. 04, 132.65, 132.65, 135.21, 144.01,
146. 42, 183.02, 195.86 ppm_15 Exanple 53
5- (4- Hydr oxy- 3- met hoxyphenyl) - 1- ( napht ha
ene- 1-y1l) - pent ane- 1, 3-di one (Conpound 27)
20 By a simlar procedure as described in
Exanpl e 31, but starting from conpound
59, b5-
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_130. 01, 131.66, 132.46, 133.73, 134.20,
144. 00, 146.40, 188.15, 194.33 ppm WO

wo 200846208/ 003978PCT/ GB20071002527 84 EXpawpbe2007/002527

54
2, 2-Di net hy1l- 5- (4 hydroxy 3- net hoxy pheny
I) 1- phenyl - pent ane- 1, 63_4i one ( Conpound _
: 3@911 5 By a simlar procedure as
i bed in Exanple 31, but- starting
@lﬂmmﬂ:ﬁﬂmmszv-ﬁ-mhomhenvl)-pent-4-ene—l,3-dmne
(C(,&mﬁrl- 5-(4- hydr oxy- 3- net hoxy- Phenyl ) -1
- phenyl - pent ane- 1, 3-di one (126 ng, 65%
was obtained as a-clear oil: LRVS (n z)
By a §f@#ar pivkddijre 2s deivRbetl 30Exaiyplz 10 GDEH Biph¢ngiparfegpic acid in
laceDf 3, dite c i 4E)(12Bhphday1-4y1y5-G-16arbig . 3-
placet s Qg@m ffE) 2('5§p y4]y)'5@ Qarbidy

meth%xyfy}gnyl)(@ﬁ—tl—ée 1 &}9@3( 9%9 %é’ﬁ’/ )ﬂg'k ob ame%ﬁ_.i)a yellow
powd@ry5&11d( REMS myz 348 (MIEY); "B NMR ((4Q_GMHd CDgl:)5 BI7IGH, s,

OCH}Q\ir M? %l%lf 3391}1( 315]5) el sa (H, d7J—215'd7Hz,7H £,696 (I,

d, J=(82¢H—Iz H-5777.88 (biLg, 4_121 6@,113),6%{1}11@91\'%1 6 Hz, H-6"),
7.30 (740 (Miizn, 2 RGH,3)-1)57.6237. 2Q5H,20 5 6 QrH)AL041(2H, d, J = 8.4 Hz,

T e T

140.33A139.92} 134194612891, 1209, 193.79,280655 B 73 7- 195 122.86,

120. ﬁxﬁﬂﬁi Q0920 97.24, 55. g2ppm. _
144-Hydr oxy- 3- met hoxyphenyl ) -4, 4, 6, 6-
tetrarret hvl bept 4- ene- 3, 5- di One ( Conpound
Exarfifle 14T0 a sol ution of conpound 34 (700 ng,.

.04

poRRd - but yl di et hyl si | yl’
chI oride (458 ny, 3.04 mmol). The nixture

o g A it
placa Ao arg s LG THER TV 1 HEo

memd;tygsmlgar giet-tan 8-ddnd (3a8 g, 6KA sheditained 4 agelow foamy
sohd %{)g@% SE’) 5‘%@2‘?51{ chgfmf‘ﬁ‘ by @HQUS-2), 5.90 (1H,

brs, @@m thiHa 916 %vacﬁ Stldlf@.dvfg &0 R & k@96 (11, 4,
7= 20414 fri26atd3qi kY, /e 4P HE/H-OBE6g) ﬂaﬁhymon’kAIH H-5),
7.53 ?1%13 |§1| J C?ci lﬂ&fﬂa%r?—fé,c?% z{ff’ g%t }1 AN AP AL hm; *c NMR
(100 (M) z; TRCIH-51183.54, 177.84, 147.66, 146 69 140.74, 139.89, 137.56, 130.67,
120 L%l 4l 15?5&"%7%'0' 18} @XY27:350Bb RO YR8 Y3, Gods,

- di net “1™-ene-3,5-di one (711 ny,
102351%90é’§ma yeI | ow oi | : H NVR (400 MHz,

CDCl11) 5 0.17 (6H, s, Si(CH3)2), 0.99

(9H, s, S1C(CH3)3), 1.20 (9H, s,

C(C113)3), 3.83 (3H, s, 0CH3), 5.77 (1H,

s, enol CH or phenol OH), 6.39 (111, d, J

= 16.0 Hz, vinyl CH), 6.83 (111, d, J

8.0 Hz, Aril), 7.01- 307.03 (2H m 2 x

ArH), 7.51 (1H, d, J = 16.0 Hz, vinyl

, 15.80 (Il1, br s, cool C]—|) ppm WO
2008/ 003978PCT/ GB2007/ 002527 85 To a
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10 nononet hyl al kyl at ed product,
(E)-1-(4-tert-butyldi nmethylsilyl oxy-3-net

wo 200sh@¥¥ phenyl ) - PCT/GB2007/002527

_4,6,6-trinethy|hept-l-ene 3, 5-di one (540
My, 74%: '11 NMR (400 MHz, CDC13) 8 0.08
(6H, s, Si(0113)2), 0°90 (9H, s,
el G CL13) 3), 1.08 (9H s, C(C113)3), 1. 29
- 2 d, J= 7.0 Hz, OCHC(CHS)CO)376
(REjuorgpheayl}43Y4-hvaroxy-3methpxyphenvl)-perp-dcpneg.3-dione
mmm)co), 6.67 (1H, d, J= 15.6 Hz,
vinyl CH), 6.76 (1H, d, J = 8.0 Hz, ArH),
156. 96 ( 1H, d J= 2.0 Hz, ArH), 6.99 (1H,
By a sifuilar grecegur@as dpscaberipn Exapply 1 10 wing4- ﬂveqrcﬂenzalc acjdin place
of 3 3%&1%6&@@/&@15) Chl)- R henyIP5-@- S kidok -3 -AGhoxyphenyl)-

pe 5t 8o R e aORBEg 2Py PYT A VR
(400 Mﬁxmwiys @HEG, BCH:). 5.95 (1H, brs, H-2 or phenol OH), 6.27 (1H,

s, OH&% gﬁ‘i{hé’bh‘%i@'g }?H)(eaé”séaq{ ymgo 6154@}1}7905 (H, d, J =

20
2 0 g Lot A Y LA s RS, 75275
(2H, i, 260AAHYy); "EdMR (oo ved, Eme;) @ S5.00, bhgs; 10453, 114.83,

115.5%311%/', ‘2?6%3? g??%gﬁga&;’ﬁrﬁﬂlw b, 45)’ 1?627f8,|1|z_1|?:86,

164.0p,1661) 1773, 1gdeferbmand t he ni xture heated
at reflux for 5 h. Water (25 nl) was
added to the cooled m xture foll owed by
Examgled® o5 1) | The organl c layer was ,
Meth: e 4 o hprtyphrenylipentd-opyllbenzeate
Liad( MISO40, 4, filtered and
concentr at ed. The resi due was purified by
25 col unmm chromat ography on silica using
By a hinitdn bordure bhizsrebaisn Blameln 0 yspg gionagethyl terephthalate in

place (}@ 3- &m@tﬁylﬂ&ﬁ{cgua leemyfmﬁﬁw 3SdldxMJ5Q¥-Hydgbx§r§I h

t hyl hept - '
meﬂlqgcy@eﬂil)d:ﬁ@ 4(@261@6?.@51&: &)égﬁg% gy (S? 6'13{(])3# solid: mp
187-130ICNMR1E A8 B354MINF); TCDRIRTj0030HZ] TDCHH, 3 96 (6H, 5,2 x

OCH%%S(}_?Q_m %)é( gjg ((119,? }R) WQTBJ)A% 8 vo; B-8), 6.95 (11,
4 J@(QGFB¥)5 ), BV b2, 7. b’r@lﬂ;ﬂ it Bhz.fh§), 767 (1H, 4,
=163 H H-HT.B (ML, .4, ¥+ a1y Hz, B, 1673801 3(( 1t d, .ok 8. 1]Hz H-3”,

H-5 ),_&68 20 A}Pﬂ?yi’s @\[l{%»tn ?L(? ﬁ “((]0(1]5]( tﬁyl a%tag%gbag%i'l 0
7.66 (IH d, J= 15.6 Hz, vinyl C}D

ple VD 2008/ 003978PCT/ GB2007/ 002527 86
(E)-1-(4-tert-butyldi nethyl silyl oxy- 3-net
hoxyphenyl) -4, 4, 6, 6-tetranet hyl hePt-1I - ene
3,5-dione (266 ng, 0.635 nmmol) was
di ssol ved in anhydrous TI-1F (10 m) and
stirred at roomtenperature under a
ni trogen atnosphere. TRAP (0.22 m, 0.76
nmol ) was added 5 (yel |l ow/ green sol ution
goes deep red colour) and the m xture was
stirred overnight at room tenperature.
After this tinme the solvents were renoved
under vacuumto | eave a residue which was
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95:5) as eluent to give
(BE)-5-(4-teri-butyldinmethylsilyloxy-3-net

wo 200863~ pheny1) - 2, 2- PCT/GB2007/002527

di met hyl - 1- (I - met hyl eycl opr opyl ) pent ane- 1
, 3-dione (1.25 g, 84? as a yellow oil:
: 111 NVR (400 MHz, 3) 8 0.16 (6H, s,
ExansiS )2), 062(2H q, J= 3.5 Hz,
propyl 15 CH2) O 98 (9H S,
» i t Y P

Conk ,1,4653 J= 3.5 Hz cycl opr opyl CH2,
f 40 Zgl 1, 5, O= CC(O 13)2), 3.83 (311, s,
OCH3), 6.60 (111, d, J= 16.0 Hz, vinyl
By a @hjlar p®c@rre fslddscriffed i Ex_—amgle @0 ygog Zﬂmhahorc 7eigym place of
3,3- d&ﬁeh&ylb&gnc]amﬁ 2y (B drodY-Fhethokyhény() 3 J(ﬂaphtﬂﬂene-z yD)-

pent-4-gneq) %_‘Eoneé W}H %wa%%a}ﬁme%ﬁ a ygll:lc')w pbwmgei’y sofid: '"H NMR
(400 MBz; GBI 5 BOT (3HDYOEHEN 19SS, DY), 64918, wH2), 6.57
(H E"J’(-ylsmﬁﬂ?l)) 5.96 8f-ldﬂ ekl }9-5 A, 3;1)9 (15, &, J=2.0Hz, H-2),

’rfet?% opr opy ent ane-1
716 (1%, 95 503,035 FHi0H T 0blS (e Bt 08b 1 (19 &
J=180RAydI- guﬁssm@z. (ﬁﬂnm aA&n,cﬂ QHIH, 1,06 8t H, adin 8.00

(14, t %ng o?ﬁat 641[173 Agt@dﬂ 1 @31 }Q&Bﬁh% Bvr [ROMHZ, cpCL)

3 18 gaelao(sm/ﬁg? Behiogs 14¢-5% h35§§el§3 -Hebid 6p.dd9-37, 128.41,
1281001295 ) 281 s e, 183 34, un@oWB S0 11i418,809.49, 97.55, 55.93
overni ght at roomtenperature. After this
PP i'me, the solvents were renoved 25 in
vacua to | eave a residue whi ch was

Exalpil id | €d by col umm chromat ography on
SI 1ca u§|n as eIu t to gl.ve,

( ! ,
'L@dﬂgmwssos [I\/H—|] 301 [M11]+ HNI\/R

(400 MHz, CDC13) 8 0.62 (211, g, J =

,. cycl opropyl
By afmzlgr p(%ﬁlureqls dqj;cnbgd 8 FEnpleclg Bﬁgr@d i %0106'3‘%:1 place of
3,3-dim iy B acsi, (H)-SCChBH3Y-2meth@cydiRny BHufihthalene-1-y1)-
pent%&s dlglae% il' 2‘ % %%’A)S\pars §btangsla QMeﬂ(g_ﬁ)améﬁso 'H NMR

, Vi n
(490(1\11121013@1;,) 55.96 (31.0). P58 (1 by 6@3(1@11:,;,'}1 a 6.50 (1H, d,J
- 15\15-}17_21-1!2) bigs (1Ar & = 8. H2-64,H,08 didt, 4, 7= 18510, H-2), 7.15 (1H,

dd, {, ﬁh(g, |H% 550@5 Hl)g%s? f%?:(ﬁ/ﬁ]t«( ’18’8') %%(1%53 % H% 6 1z, 1-5),

7.8020084,06397BPEF/ACBR D071 80252 7.0 8 Akl 7-98 (1H, d, /7=8.0
Hz, %18395 ﬁ@d?y‘h 842ﬂz MH) %2108, b@ﬁ)rﬁgpm 28 1R4R (100

4
s 3505t 5436 T P doe R B g 10
130.19 7283, 12241) 1 BB Spnod, @161 26.65724. 8, 122.91, 120.60,
ks (A K - 5- (4- hydr oxy- 3- net hoxy
“4%%g§v§)ﬁgpg?gﬁﬁé%%ylpentane-l.S-dione
(Conpound 73) Toluene (12 m) was added
to compound 93 (249 ng, 0.56 mmol) and
10% pal | adi um on carbon (16 ng) and
subjected to a ball oon pressure of
hydrogen with stirring for 18 10 h. The
suspensi on was filtered through a pad of
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15 residue which was purified by colum
chr omat ography on silica using

wo 2008p@b%0l / et hyl acetate (9:17:3) to QPURGBE2007/02527

(211 ng, 77% as a yellow oil: LCVS 442
[Mr1-1]1, 464 [M:Na] 4, 111 NWVR (400 MHz,
CDC13) 8 1.45 (91-1, 5, 0:=CQ(CH3)3),
anfoled™ 2. 76 (2H, in, CH2), 2.95-2.99(211,
m ), 3 51 (211 q, J— 5 O Hz, ..
-SNd-Hyddre et -1-p-tolyhnen pe-fi-dione 1
(Comlppundi®ssh. O HZ, NHCHZCHZ) , 5 23 (1H brs,
NH), 6. 15 (1H S, enoI CH), 6.74- 206 85
(3H, m o 1. 43-7. 55 (3H
Bya W‘lﬂ' proqedlgs asrie@x? eéflExamIe 15§1n$é) qulc af]é 1nl%ace of 3,3-
dimethiButyric Agid, $E)- Sambirdrﬁyl)i n;mmyplﬁny}al sodlYHpéndfi-ene-1,3-

dloncg£ g1 %) as obtained as a yellow solid: LRMS (s 2)311 oy, . 4 NMR
0C-am noet |

4)
(300 Mllz p}ﬁﬁlv}ﬁ E}é?l@lirﬁeﬁlf}@e 3 (é]ﬁé ?@’131 6 (IHGS Hg). 6.49
o, @ ) 68i,559), ¥er i, gk 0X aBeI-§H 703 JIHYGS = 1.8 Hz, H-2"),

ra0 G55 e Mg ki o A0 IRy /- 153

Hz, O 7.8 (BH, ¢AF £ BT He, A, 1638611 F:éﬁﬁ?ﬂ’ms SR (100 MHz,
CDC1(,)2§%1%12 )s598.97 84 @'@dw?fiﬁi 79_?@21‘13‘&12&\‘?6 4730 (2 x CH), 127.70,
enu

sion was Vi si

1293 R By 9o AT A 11U 2e e o 6 B

brown gum resi due. Residual di'oxane was

Eerigﬁyed by azeotroping with nethanol and

dryi ng the product on hi gh pressure

MM&Moxyphenvl) -1-(4-methoxyphenyl)-pent-4-ene-1.3-dione

(Contpolufit d6P- ami noet hoxy) - 3- met hoxyphenyl ) - 1-p
henyl pent ane- 1, 3-di one 30 hydrochl ori de
(163 ng, 99% as a brown powdery solid:

By a pipil8 p@eedmeslegabed ig fbpauple i%‘g‘lf“‘ﬁ frptepybepgoje acid in

placeNWB—(lﬁQ@yl%c NBOD)s-@& h@dﬂﬁ-ﬁn%xﬁﬂhlyl)-m&t—

eSO ARPET ) 7 B 7S 53 0w i
LRM(SZrM) 327 MH (EI—E)NMKBGQQ%MEZ SDHCHEPIE- 873 H. SR, 393 (GH.
s, 0888 y@il{msgmg Bab ko5 a0 ui3) Idm%l,}{ @Q'EQ)SBH& 126), 6.93-
b R0 RO 1 8 3040 H

694&”* B Al (Hgdd 716 Hell3 717 I1H{1 4% &rl Hz, H6Y),
7.58 (4B V%160 HE3HS), T92 (3, Ar $Hz, ATHR B XZZHI sdJH), ppm.

J=8.0 Hz, 2 x ArH) ppm 13C NWR (100

MHz, MeOD) 8 33.04, 41.40, 41.83, 57.31

68.16, 98.35, 114.54, 117.51, 122.73,

5128.84(2 x CH), 130.58(2 x CH), 134. 34,

136. 75, 137.93, 147.75, 151.73, 184.57,

198. 44 ppm Exanple 59

54442- am noet hoxy) - 3- net hoxyPheny1l) - 1- phe

nyl pent ane- 1, 3-di one hydrochl ori de 10

(Conpound 87) To a solution of conpound

32(0.55 g, 1.69 mmol )- in acetonitrile (20

m ) was added 2- (Boc-am no)ethyl brom de

(0.415 g, 1.85 mmol ) and pot assi um

carbonate (0.35 g, .2.5 mmol ). The

reaction m xture was heated at reflux for

1 h. After this tinme, the solution 15 was
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Table 5 O her exanpl es of synthesised
conpounds with their characterisation

wo 20osibabs 20 92 95 PCT/GB2007/002527
(E) - 144- Chl or o- 3- et hyl phenyl) 544- hydr ox
y- 3- net hoxyphenvl Ment 4 ene-1, 3-di one
Starting material: Pro%edure Yi el d:

E}!{3.4-! cgl oro- 3- et hyl benzoi ¢ aci das Exanpl e
/oSpectraI LCI\/B [MH] 343 I I_4NI\/R
A& : i g P! CH 1.3

(Compo aépl-1, s, OCH3) 589 (1H s enol
or phenol OH) 6.26 (1H, 5, enol CH or
phenol OH), 6.48 (1H, d, CH=CH), 6.92
Compotrid168 (40 g. Aﬁ&pmol?w@zpdc{eﬂ,to a s@red,qpspﬁnsmryoffgimm hydride
(81 5%11]3% meQf 60493 $9 mmdl) # Jntylirodd, THE, (2&%1)Lﬂnder N;. The mixture

© was st}rr%]dg ?i%temgeratlﬁaq’_k 8}%16,&%1&11%‘11’1’18 ylsnlyl ckgdndeA{E)':Dj 'ml,

367 nQ5 8. B mufiel{ vias @hledand 42 reretion atshh e °0) forsl i Fhgypixture

was CGEl%M 2‘.'3(3 %QM&G%&VA&@ 8988 mg, 3.66 mmo!) was added and the
-ene-1, 3-dione St art in

reacnﬁ;éft)érle(il fg{ 45@15 C%%m:og lingin, ge- -bath to 0°C, a solution of methyl
iodidd0ch 464 R inhiythydoes (PR @ mdloiasl sidedEndifipingxture heated

at ren}u% fc} %&?@%&J LeiMR1ed 4Phe 34131 hiduib followed by

, .CDC13
d:chlgfapgha(lg( mi)sﬁepmsaycr g/)asgsgpa(affﬂj_' waghcd Wochlonc

acid (30 B, 2 (v 2ad, waik (58 ml)esnd Hﬂ@fM@fFOq}lb)g rfdiratighPnd removal of
the sc?Teﬁrgm (%Icud\]ggve' aé%ncgiourm (1 %;] gﬁ)g magigl was@m?iged by

colurpfl ch{pmaggr@phmn silga F;“)lﬁngevﬂg glcl(:lg_rp}neﬂa?ne tg _gw% (Eé '5-(4-
hydrda-3-ni¥hbxyphenyly.2-06th {11 Iphenytiphnt-Jenc-8,3 Gljon@(5@5 mg, 55%) as

o e Wil Wi e

CH;)J 3911316, GCH:), ¢ioh (I H, CHiy 7. OJE?; B84), p-944H PHbﬁ 68 (1H, d,
0, al G NYR 1-3:4)6.0dviie, ¢, EDCK 3, 1527), 7.07

J—]?@‘Pﬂz 6.9
01,394 §}?% 8155‘9%5[ M@y abard s ins an =52

Hz, H-4%9), 78) (1,297 56,8 112} 115, B;00 (131 b3 g/ = 1Mz, @2 H-6")

ppmiﬁ% If‘%g 0. 3él'@gh]§r§met]]ta% . ZBLO Qrﬁlysig-ﬁ&cazea a purity of 95.8%.
97(E) - | or o- 2- net hyl phenyl) - 544- hyd

roxy- 3-net hox phenyl Ment- 4-ene-1, 3-di one
ﬁ]aﬂl ng materi aI Procedure:Yiel d:

L_.r(lmed_mlz, CDC13) 6 2.53

By a similar procedure as described in Example 21, but starting from oompognd 34 and
using potassium t-butoxide as the base, (£)-1 -(4-hydroxy-3-methoxyphenyl}-4,6,6-
trimethyl-hept-1-ene-3,5-dione (0.441g, 18%) was obtained as a clear oil: LRMS (m/z)



data: (3H, s, PhCH3), 3.97 (3H, s, OCH3),
5.92 (1H, hr s, enol CH or phenol OH),

wo 200s@e3é4 (111, d, J= 15.6114 vi nyl CH)pcci&@ons27
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(1H, d, J= 8.0 Hz, ArH), 7.06 (1H d, J=
2.0 Hz, ArH), 714(11 dd, J= 8.0, 2.0
Hz, ArH), 7.20 (111, t, J= 8.0 Hz, M),

ol B G g A -
Hz, HHY, 3.9¢ (34§, OCH)), 4251810, {160 Hn -4, S-BHHE sCiy), 6.73 (OH,
d,J=R PYRuig 100 dHa;, nCDCL3) (18, dl?&éh Hz, 112),

o A B K035 4 Y R,

134. 43, 136.00, 140.13, 140.93, 146. 80
#4399, 179.67, 192.98 ppm
-13(3 Chl or O- -rret | [

(Co E& kg rraterl al : Procedure Yi el d:
3-chl or o- 4-net hyl benzoi c aci das Exanple

10 20% Spectral LCVMS [ ML1 345; 1H NMWVR
WF‘&E’IED%TE? asglgscylaed ('gﬁliamge 21d1é‘-tt ga@*ﬁj\lbmc‘g %md 65 and
usmgﬁa&a,slsmm $putéd3)} the Bas 4-({-Hykdkox B 3-methadypl@hyp3-methyl-1-p-
tolyl»gr_‘.bel‘ ?éﬂ ?L{fs% é(%g)_lz obﬁﬁ&i asg]l:n% of hemrlm (300
: MHzmuq)h)aysmH(ggfﬁ 943z, (;5;,9_? p.38 @Hls@ ‘ﬂir) 3060 GH, s,
OCH 4%,(11&1412 £ Ak Bob), 60N, 5, OF),5%6 (1, Jos 15.9 Hz, H-4),
6.88 A4V 5 BllﬂHZGl-? %6'39{1% d@r Heu/u98 Ackitin S, s=8.1, 21
Hz, Ar), 7.15 QB OF an O pladhiy’L J=5). 138 (i db 6% y2 8HEgH, 790

(24, Q&M@hq&wl{)zpqmjgpnene 1,3- dione Starting
mat eri al : Procedure: i eI d: 4-cyanobenzoic

“aci das Exanpl e 31% 10 Spectral LCMS 320
Exag Hr ; 11- 1 NWR (400 VHz, DI\/SO d6) 5 3.89

[ , 722 (111 dd, J=
93284 20HZ ArH), 7.37 (111, d,JZOHZ
(Conyahdd4sy. 77 (1H, d, J= 16.0 Hz, vinyl CH),

8.07 (2H d, 3=8.4 Hz, 2 x ArH), 8.19

(2H, d, J=8.4 Hz, 2 X 9 77 (111 hr . (o
By agimllermccd@}q)as E)eﬁ‘fﬂbedllgéx fﬁtdtaf\t}f—’ﬁ om compoun
usind MBREH @ bulx G Bas e, ba F- (mydrd_szjﬁ r@@loxm];@lyl_’[i -(4-

meth%%%h%%) % %%t%yl%%gtAl%Qi §-§mnc](8ﬂ9 723”/;5 %ﬁs cﬁ@mned asa
yeuom ssms 48 g H{MH 50 H@@w 13@911\% oo 1.42 6t 0.0 -

1023 84 (3H, s, OCHs), 3.90 (3H, s, OCH), 4.60 (1H, g, /= 6.9 Hz,

I e
CHcﬁﬂe% ¥ Bﬁeﬁﬁ PR Ry dY: B4 St B ac,
6.08I7EH, 61J=0I8:H2r BEBALISEHYidd 8. 142{815,1?1%1’:’ g1 (H, d J=159
Hz, Q%g%_@bwgﬂa@ jdag fExaaples b % Spect r al LCVB
353 [MFHLI, 375.[ M FNar; 1I-1NMR (400
MHz, data:CDC13) 5 1.36 (911, s,

C(CH3)3), 3.97 (3H, s, OCH3), 5.88
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wozoosﬂmgﬁ 15.5 Hz, vinyl CH), 6.95

(1H, brs, enol CH or phenol OH)

6. 32
(1H, s, enol CH or phenol OH), 5

3 (111,
| NpclgB2005/002527
6 Hz,

=20

Hz, Aril), 7.08 (1H d, J=

ArH) 7.14 (111, dd, J= 8.4, 1.6 Hz, .
Aril), 7.50 (2H, d, J888.4 Hz, 2 x ArH),
7.63 (1H d, J=15.5 Hz, vinyl CH, 7.90

M@!ﬁﬁ%—d J—84Hz 2xArH) 1633(1H

end D 2 > .‘ -t

%5 31. 11, 35 08, 55.94, 97.10
~48, 114.80, 121.08, 122.79, 125.60 (2
x CH), 127.17(2 x CH), 127.73, 133.50,
By  &i38ar 9@pedilrd s BEidAATEAhple 25 But 3@rtind ff@n @mpound 43, 5-

2 2-dimethyl-1 h I-pent-4-ene-1,3-dione (0.193 g,
g e RRT el 2 ety e ﬁe%ﬁ;%% f&gi?ofe‘}i -
35%)vpq o'rbained aq 4 gHloR ik BRMB (Rgh ¥

(300 S1Mz; Gbcaﬂeiict @Hdi, aRg, 3.BU(F, s MEH3), 5.87 (1H, s, OH), 6.53 (1H,

0.1t & &Eﬁgéﬁd%peéﬁ'ﬁ%{’?a%*?*“ Virey AR, 7.03
(14, 4d 1 = I&IWR A B-6 37 @Ixtpy— B> Yz B3 tsa 7(4§,_7| 50 (1H, m,

H-4 gfi 6PNEHBY = 186 94, K-8l .8252H,GCH3)5 HHHO2, H-@ippm.

enol CH and phenol OH), 6.47 (IH, d,
J= 160Hz vinyl CH, 6.94 (1H, d, J=
EE[@L%‘HZ,NI—D,?%(lHdJ=16Hz

m 2 x ArH), 737(1H td,
(Comypupd dd) "¢ "ArH), 7.55 (111, d, J= 8.0

HZ ArH) 764(1H d, J= 16.0 Hz, vinyl
e%i n(gl 13¢ mﬁﬁlzm af}@bousQHF (AN was3ided
commd

20 s oo s g PR gt was

stirrell Bﬁaﬁﬁtemﬂ&&urs Wtil 488 6 sohgp@@oc@gred {appron 10 min).
Tnmﬁgsxg/?’chloi‘lé’g (0 ?erl 149m%81) wilbBacd Qad tlAdix@rk heated at 55 °C

for }(hE)Thegcz(cgoq% Fw t‘B“’?FéFWBS{Wﬁ é’ﬁw]fm farbonfite FZO(} mg,
1 44)/1'lrrﬂ>ﬁmas ddeinad the Badibone stirBddorpifipiger 45 min. After cooling

to 0 at. %fung‘rto)t(" E}d&?ﬁ%ﬁéj@ %6 %i @ l85’mmol§] WESQilﬂ&&i @nd the mixture heated

ctral LCVS
at refhm fory8 h. Patpr wnmmwm D by g*}mgﬁﬁawed by
dichRehRinkr3 kb0 nst). TR Gl laydr 96 sdpBieted, svash@OKB) hydrochloric
actdgﬂ)sy%l %1{}1&?}1& Wi é% 1in5‘ %&' dngivgJMg%ﬁ%gl; RQg!)val of the solvent

henol|
in vefetid-faveh vellew q_IG BHNMR m(@qamf ISd.qf/o coBveggm Eo:ﬂq)duct
Purifleatickiby@ladd cbitmn Afrdtatogihpll fisipd dichldlomedtanchs Bluent gave

sl Epnboykigs & Hnbip popil ol 3 B Balflgsy
metickdphenyt; 1 -phenylHBnEt-¢az-1 3viioRg (40 g 996075 yeliw eils 'HNMR
(4oc{raﬁ& diﬂcb?a Ko HD, cHiP 23020 B, mmﬁmemﬂ s, OCH),
13C NVR (100 MHz, CDC13)

21 40 55 93, 97.32, 109. 48 114. 81

121. 02, 122.84, 124.42, 127.68, 127.83,

128.48, 133.21, 136.23, 138.38, 140. 22,

146.78, 147.80, 180.27, 188.70 ppm 105

(E) - 542- Chl or 0- 4- hydr oxy- 5- net hoxvni t em)

- 1- (napht hal ene- 3-
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Starting material : Procedure:Yield:
2-napht hoyl chloride and (E)-4-as Exanple

wo 2005h850748% ( 2- chl or 0- 4- hydr oxy- 5- met hoxyrcB2o07/602527

phenyl ) but - 3-en-2-one (prepared from
2-chl or 0- 4- hydr oxy- 5-49
nmet hoxy- benzal dehyde follow ng the nethod
4.47 @11, B85, E‘Bg‘(fm on), BBCHEQL H-4),.6,85 @MGd, H-5), 6.94 (1H, s,

R e

(2H, dyHz”, ICBGhPy. 53. 98 dat a: (3H, s,
5.91 (1H, s, phenol OH or enol CH), 6 53
(IH S, phenol .OH or enol CH), 6.57 (I H,
Example2i- 16.0 Hz, 95 vinyl CH), 7.01 (1H,

5-(4-BydréXyi)metioxIehep A3 - -mgthyIAr(HmethFicHSppropgiipent-4-ene-1,3-

diond 2H M 2 x ArH), 7.89-7.94(211, m 2 x
FOBEAr11), 7.98 (1H, d, J= 8.0 Hz, ArH), 8.02

Ic_m@m_%, J= 8.0, 20Hz Aril), 8.07 (1H,
d, J= 16.0 Hz, vinyl , 8.51 (1H, s,

Bya ng\gx fé&d té%zegn‘ilp CD&WU?QE“&EQJ% Q?Dpomtﬂz anli%.gng NaH in
plaoep@@tazwm PIgn 5~ (4112@1'02?73 —mf'é%"Y%**?“Y‘h?z‘R"‘%‘/él - |
methidRlogrépyl)dehl 4-é8; 1, LAEhe 143, me] R86) 385 obfkB8d 446 yellow oil:

B R GECl 07 531 m SRRt G 178130 1k

cyclopppyl CHE6!.37-1.41 (TH, m, 1 x cyclopropyl CH,, 2 x CH3), 3 95 (3H, s,
ocn_(,)EQ 0654}3 E}Jﬂ%}ﬁz 4. ﬂ)wcrgqm Rhensl) ] HEhenvlil, 4, J =
sowé,)ﬁg{sl?lﬁ,&cfe egl—zgyr‘?ﬁ @%1%61 = 80,2047, H-6),7.60
(1H, anek 15:0(H; Hwﬁrrmy 3-as Exanple 10 46%

Example 28
(E}-l.S-Bis(4—tert—butvldimethvlsilyloxv—S—methog.ghenvl)—l-methﬂgenta4—ene—1é—

dione

{Compound 48)

To a soltion of compound 47 (300 mg, 0.88 mmol) dissolved in anhydrous DMF

(6 ml) was added imidazole (239 mg, 3.51 mmol) and fert-butyldimethylsilyl chloride
(291 mg, 1.93 mmol). The mixture was stirred at room temperature under a nitrogen
atmosphere for 18 h. The solvents were removed in vacuo and the residue taken up in
dichloromethane (30 ml); washed with sat. ag NH,Cl (30 ml}; dried over MgS04 fann),
filtered and concentrated in vacuo to give a residve. Purification on a silica gel column
using dichioromethane as the eluent gave (£)-1 ,S—bis(4—zert-butyldiméthylsilyloxy-?»-
methoxyphenyl)pent-4-ene-1,3-dione (459 mg, 92%) as a yellow oil: 1 NMR (400
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et hoxyphenyl)-but- 1 -ene-3-one (prepared
fromethyl vanillin follow ng the nethod

wo 200s@bsofgenni ff, P., Macleod, |., and Wacicugpoozs2r

D. A JCS Perkin I. 82-87 (1979))

Spectral LCVS 311 [NH_u{ "H NI\/R (400 MHz,
CDCI3) 5 1.50 data: (311, t, J = 7.0 He,

%ﬁ%@%m@r §2 ﬁlﬁ %ar(ﬁﬂ 5 2x(31l93), &P i brs, 2%

(CH3p];éﬁb(3Hg—pCHﬁ 393 (H, B, 0GH:), 6N HAFS, 61, 6.52 (1H, d,J =
15.6 HH@!M;' 6.40%0H, o2 RALH)] Hh7 (2H, bsd, = 4610 4HTH, d, /=72 He,

ol SO il

(111, dd, J= 8.0, 1.6 Hz, ArH), 7.46-7.57
Toa go%i'ﬂ!m of'&’) 1% %S(Afehbbu lamﬁzalyl(slg)ﬂlxy— -.medmxyg}ﬁ:nﬁ)-pent-‘i—ene—

1,3~ dij {459_|_1Bg, ﬁé() )(DTPI) mﬁplgld&g%:{!!éelthy ther g [5% wag g%éd sodium (20
mg, (NFFRingdl)) OhdvhixtureGRCEB A Br 184y, #i§n albthe $Bium had been
consx%%e% ]f§mn ]ageiﬂig soldl %hg <ﬁeth &b g@- rerko%ed f38er vacoum, and |
i 3y o5 5 dpeped W33 Sl Moo 0 5 072 ol
was ai8&.toRis mbBGe 28 stppAvvernight at room temperature. The acetone'was.

remové%l:m&e?’ \ﬂ% ﬁlkl:%éydilé wé%‘i’(&l%% QESX aétaﬁaﬁ@&(wnh

- dione Startin

watcnmeér(mm pmﬂaééaafraed ‘ﬂ“%ﬂ“ﬂa‘edA"Yf’ﬁ'f oF5BEHSD g“rﬂé purified

. on siBGigel@siufox e Hﬁm&emaﬂz%ﬂpetrebemﬁﬁlher (sl tm §0) to give 1,5-

b1s(4 terg ﬁu%dlmgthpy(iisﬂ?lmg :ﬁg&%ﬂ 8;2 'erﬁ 4te£\.ﬁl 3-dione (281
s, OATES o SNVL: (BTS00 Mﬁcﬁ ‘3b5aQ @594 0m,018

(6H, 635 15y, 0@1161)1 Jbr 2290CH b, 1. 9081, d04= 1) 11z, 6HAG 83 (3H,
s, 0((1}5) é@&(ﬁ’;@&%ﬁ@( q(l}—?’lﬁa gljzl,Js_/ﬁgél d, J=16 Hz, H-

4), 68 HY1, d,7 =G4 Hzl1B5)ch.87J1H, #, 5= §4Hz, ﬂrﬂ—])7007(”12ﬂj 2.0
Hz,lﬁ%*j"f(ﬁ%n \ldj %44201]1281&527 53 b9 (2, fm, 4A2EI)(’2$‘¢(]H 4 J=
J Hz, ArH), 7.62 (IH d,
160{%%5}?21“ CH:CH) 7. 86 (2H d, J = 8.4 Hz,
ArH), 96 16.19 (111, s, ()—|) ppm
Exabdi¢ 8- Chlor ophenyl) - 5- (4- hvdr oxy- 3- net hox
(E)- yﬁmﬂﬂ-%{’&mﬂ ﬁmm&aﬁmem;%dmne
rrat erial . Procedure: Yield: 3-chlorobenzoic
Exanpl e 10, 24% except using citric
acid and di chl oronmet hane in the work-up

By a similar procedure as described in Example 28 for the protection of the phenolic

Ceo

group, but starting from compound 68, (E)-5-(4-tert-butyldimethylsilyloxy-3-
methoxyphenyl)—l;phenylpcnt—él—ene—l,3—dione (199 mg, 72%) was obtained as a yellow
oil: 'H NMR (400 MHz, CDCL;) 8 0.19 (6H, 5, 2 x CHa), 1.01 (9H, 5,3 x CHs), 3.87
(3H, s, OCHj), 6.34 (1H, brs, OH), 6.53 (1H, d, J = 15.6 Hz, H4), 6.87 (1H,d, J8.0
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Spectral M5 (+ye): (mz) 331 Mt; |IHNWR
(300MHz, CDCI 3)* data:3.94 (311, s,

woz00s@GH3), 5.91 (111, brs, OH), 6.28 (tti/cEe07/002527

enol CH), 6.49 (111, d, J= 15.3 Hz,
CHCH, 6.92 (1H, d, .,J= 7.8 Hz, ArH),
7.05 (111, d,J= 1.8 Hz, Ad-1), 7.12 (1H,

Hz, H%EB %;017 Tﬁgzﬁ %xlmglz? 47y, %*97(3H2n ?Q Aﬁé)l%és A, d, 7=

15.6 s Jig5), 7?4-6787(2&11%%[ Hfaprs' 9 Hz, CH:CH)

16. 11 (111 S, O—|) ppm

Bya Sﬁ‘mil- T ced D‘!f & I?il n%arf % 2%34’ ﬂl;ky g(%lgﬁ% h%t J!E% benzyl

envt pent ene- lone Startin
bromifgang p{ptgpmrproé@e@flj]pe@]kyﬁa@]gdgents (E)-2-benzyl-5- (4—rert-

buwld%néh,&ilﬁmygtm?&ﬁ@l)a&hd@@emm Rdickid (D7 Mz, 84%)

t
s o et Ak PRy Spsttie gy 12
(OH, § 3 y€}%), X361(A), dBE3 1VA(%-05z, CIBNMR (IBEONHZ14.0, 7.0 He,
CHALY, 3@1«1 3989(%(133@7 Sriz, BB (15{ 8 =16.0 ¥z, H-

.65 B 4 b g O B, SiF gl F ot DS g0t a0, =50,

2.0 1L, L4, 7.00-7. 20558, 4, ShAH)AR.HM) (2H/brQF= §.0 He, 2 x Ag}l), 7.56

an, £ oo e Hosigtspinss o i adn Sk oA m. 2 A3 pom.
15.9 Hz, CH=CH), 7.76 (111, d, J= 8.7 Hz,

(E)-2-Beddyl 5- (&t«gﬁbtéﬂcﬁﬂmﬂn&ilylﬁrylﬂ}metﬂgﬁnﬁ&yﬂ 1 {dhenglpent-4-enc-
1 d ed
1,3 dl%)fZ(Hflgz]-O Bi rn.rﬁ?l)ovrvagtdlts??]ved n anhgdr{us THF éS ml) an stlrr at

en
room m;lpﬁgtzry W%m apgqs@ﬁvyé: BéF Odﬁa-xré) 49 mmol) was added
(vellowighdeh édﬂﬁoﬂ'@feﬁdek;&led Bl esiheniiue wels stirred ovemight at

“room R A RL ARANEACoRGIARR AR Facflo e o

US ng C ¢ aci
residugivibish wesoretidd an ali¢agelcplemppsing dighorapethans/dipyd ether

(1:0t6 1*0/9)0 gn(elit)zibeﬁﬁ% MLy d 20 3- Ny NFH2Zphenylpent-4-ene-

1,3 d)gneééﬂ(niglaﬁ"/%blf %hg?ltj[ﬁen f(@mlg{ %%1400%{2: 91}?[ Y6334
(1H, @y 146, 43 HeXH2),d.50 08, &5/ 9144k 7.2 BeHE) 3.92 G, s,
ocu§; ﬁ;gr(ll(_fl)ﬂ-'{b q'lz H]z_H§) 39&‘@}{ %, th)f 668 %1 § ¥Hi6.0 H, H4),

J='8 1
60 Gighy LBt 0 v Tl 5 ol - 020
Hz, ¥56"), Anéy.28 (BHDE - Sﬁfﬁni 234 (2Hpbrt, CHEQHzZ, 2 BHp’), H-37, H-6),
= 33 ¥, m, H-4"), 7.96-7.98 (2H, m, H-2”, H-6’

753 é%G‘ﬁg III%%%X 5)3 rretﬁgxyr%eny )-1 na(r di tha )
ppm.| en-| -yl - hex-5-ene-2,4- dione Starting

mat eri al : Procedure: Yi el d:

1- napht hal eneaceti c aci das Exanpl e 10, 4%

except using citric acid and -
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di chl oronmet hane in the work-up Spectral M5
(-ve): (mz) 359 Mr(-11); 11-1 NWR
wo 200800 MHz, CDCLl3) data: 2. 05- 2. 07( 2. Skdriceieroo2s2r
2.49 (1.811, s), 3.34 (1.4H, unresolved
m, 3.56-3.57(1.111, p), 3.78 (3H s),
4.19 (2.31-1, unresolved m, 4.38 (0.2H,
ExanibieSh: 4- 83 (0.311, brs), 5.22 (0.311,
570572 16H m 640675(211

(€ g&&nﬁiﬁ unresolved n), 7. 23 (111 brs)
7.23-7.68 (6.511, m, 7.70-8.10(4.411,
in), 8 71 (0.411, unresolved in), 9.55

Meth¢dd. 911, unr esol ved m ppm
626 (4- Hydr oxy- 3- nethoxyphenyl) 1 1- di nhe

he
oo SRR TSR R PA ) SERLIB e s s
nickel(&9 wbef a @e/aﬁpmen veerh Obhe REdpe Wﬁgﬁ"ﬁﬁ upqet 3 i pressure
of hy@6gefl fod 5H, r&Hileh R krQaRh h@ﬁb@wiﬂ{hyﬁrb@nw Hmu hintervals.

The ris peCt r al NB tg‘fcfgu? %xSCe d e!;) rért\%'e %xﬁ'calyR;st and the Celite

pad Wzsh@w@hla]ﬁonesj'he cpmbfaed (ﬁ@ra@:@g_d wagl)mgs were concentrated in

vacud: T‘Kgre;?%ug grl(l'.e](ﬁ%@lvﬁ)wate&29§)l) eilekirdtcd Q@k@)hloromethane
I's

H, .
(50 m}-’ 25@5 (né)) gljﬂextrz'ﬁsg)ere c%m%%eg,(%ﬁ! 6\%)384 (Sh)) efed and
evapclded9i dacuos) leav® aBEar{eoi Phlar hpurdies Wée Gipved by column
chro - g%ﬁ)y 1%59@03, Bnéimﬂrl:hc‘lﬂoi%m%thﬂ% o a@f&'ﬂk;ﬁ-dlmedlyi 1-(4-

AL AT A

not b ﬂ:adl fo cBystalidkd) 'HDPMR (500 MHz, CDC]3)5 1. ]7(9H s, C(CHa)), 2.62
6- h ;,

(2H, h§l 1 lﬁﬁz'ﬁ’ﬁyfé‘gﬁzﬁ ,gﬁi Py plhﬁriﬁ%l’ﬂ{ls Byt (on,

H-4), $t7§‘r6tgl5lﬁ§'l rrettiglet; apmw%dé&a L bpp. OFppm.
Methéd Fet hyl - 2- phenyl - pr opi oni cas Exanpl e
10,3% acid (synthesied fromexcept using

citric phenylacetic acid)acid and 98
By a ding4riproreipre ehizsrabddip BAsmplga s kutygigrting from compound 34, 6,6-
dimeBRECHh 3-thdifakyph hédrhe-3,5-oMNVIR2 g, 90%) was obtained
?g C(h %M%DCl )*})pl&gg data: (6. 411, s,
; 1.63 (0.811, s), 1.73-1.75(1.611,
m, 3.74 (0.511, s), 3.81 (0.311, s),
Exa,@ﬁ (2 64H, s, OCH3), 5.40 (IH s), 6.20

J—15.9 I:I%_ :

(Co ﬁ@g 07, 15720(3H.m AH), 7.22.7.50
(13H, m ArH CHL-1), 15.13 (0.811, brs,

OH) ppm . .-
To a gpitiey ofrompaypdBAC 7§ 41 28X 8D e rBHE A ERP e
pyriding (@4 gyetabaiiaient palladameonlaBen (7 2hingdn &he mixture was stirred

Starting material : Procedure:Yield:

Conpound 47as Exanple 56 56% Spectral LCMS

371 [M1l-Hr, 369 [MH, HNW (400 MHz,

data: CDC13) 5 1.55 (611, s, 0=CC(0-13)2),

3.88 (311, s, CC1-13),

asal
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3.99 (3H, s, OCHB), 6.51 (1H d, J= 15.5
Hz, vinyl CH), 6.84-6.88 (2H m 2 X

wo 20086368, 6.92 (1H, d, J= 2.0 -Hz, ArH) pcr/icidbrioozs27

(111, dd, J= 8.0, 2.0 Hz, AV, 7.41 (III,
dd, 3=8.0, 2.0 Hz, ArH), 7.51 (IH, d, J=
2.0 Hz, ArH), 7.68 (1H, d, = 15.5 Hz,

I
underg §191y esgg%of ggcﬁ]ggs 6&%3%@5&1%1%&t1(%—4%xm1@%1§%w§mmugh

a shorfsilicg gad tq rpgogshe catglyst7Fe caglist was waghp wigloluene, and the
combihiZi198 and 4&hh G welAabdted #50c13 5TheIRBuGuas subjected to

high v%(zzt%m %em%v%%en?m‘ln’ing%c%'?chgtg gwg'?g{ I'Jygm =3 ethoxyphenyi) -6-

methy@@e(p@)m—ls (tiandr (78 e prypdigbtsanzoloyal Q3 cif NAIR 300
Hz, @DRXY 10D @Y 4 e @LRy, disr@titl H-6), 2.55 (2H, 1, /= 7.0 Hz, H-2),

o e L ST S o g s

m, ardmeanp), &8 5BHSY ¥ 3P et aamiati OS] BUEH{ A ppm. BPLC
anal séliédiia 'E%&nyc]f:bgﬂ‘%lm (400 Mz, data: CDC13)

.94 (611, s, 0=CC(Cl113)2), 3.89 (311, s,

OCH3), 6.00 (1H, br s, phenol 01-0, 6.52
Exaﬂiﬂefﬂg d, J=16.0 Hz, vinyl CH, 6.87 (IH

- Gyfinlid oty J2. 0

} r

@MMH, d, J= 16.0 Hz, VI nyl CH), 7.87
(2H br t, J= 5.5 Hz, 2xArH) ppm. 13C

Bya %181126 %rocfgbre fﬁc%@xﬁﬁlg §} i]n%vstax% 1@9:1 compound 68, 5-

(4-hydro s Bhetbory Bh@Y)- Iilzfzeyifsmﬂﬂiéé-dme & %‘I&éﬁs mmol, 99%)
was ob@ihedPf a yéll@& sdifll; mil AG- REC (lil 485°60L amp§ AV 408 Smolinska,

'Bulleg@c? F—f) ,?que ﬁ?/oa;hzse 28 %?e;llcep RENs3 11 (1963 ‘H NMR (400 MHz;

met’ hoxy engy 2-d
CDClY8ER. mznsxzr( nraﬁﬁg)ﬁ’a%e?cﬁ@.@{, m, CH), 3.86 G3H, ST, 549

(1H, s, H-2 or phenol OH), 6.14 (1H, s, H-2 or phenol OH), 6.70-6.75 (2H, m, ArH),
6.82-6.86 (1H, m, ArH), 7.42-7.49 (1H, m, H-4™), 7.54 (2H, m), 7.84-7.89 (2H, m,
PhH), 16.16 (1H, s, enol OH) ppm; *C NMR (100 MHz; CDCls) § 196.0, 183.3, 146.5,
144.1, 134.9, 132.7, 132.4, 128.7, 127.1, 120.9, 114.4, 111.1, 96.5, 56.0, 41.5, 31.5

ppm.

Example 33
7,7—Dimethvl—1—(4~hvdroiy—S-methoxvphenvl)-octane—S,Sdione

(Compound 3}

By a similar procedure as described in Example 31, but starting from compound 35, 7,7-
dimethyl-l-{4-hydr0xy—3—meﬂ:o.xy—phenyl)-octane—?,,5—dione {54 mg, 0.18 mmol, 35%})



yl) pent - 4-ene-1, 3-di one Starting
materi al : Procedure: Yield: 99 Conpound

wo 200898 Exanpl e 5678% Spectral LCVS 37BCT/GB2007/002527

[ M FHI E, 373 [Mwﬂt NNR (400 MHz
data: CDCI 3) * 1. 63 (613 . 0=CC(C113) 2),
3.86 (311, s, > (111, br s,

was J%I{]ameci? as y%@wgllsﬁ%%%% gfﬂgzj Cﬂ%l;)é% 9? (9‘[42 g |£|§H3)3’ 2.09

(2H. 8 t@QCI(Izlﬂﬁ (24, t, J=3.9 Ha, (Hl2). ABERH, 7 R0 2. [qH2), 3.86 (3H,
s, ocif)), é 7 8u0, 12y, 0.5Han, AOH), 6.66-649¢2#; B AR 4 20-6.83 (111,

s, Aﬂg} ll&?z (é'i_‘)s'_gl%)pgﬁ} ‘féél’ﬁ'((hqﬂwfﬁ C]%é]i%/ilr;g-ﬁ 191.0, 146.5,

144.07 1205 2095116 2H,1 1.0010129, %5 Ar5HY,, 41 8,338, 3t #130,0 ppm.
s, ArH) ppm 13C NWR (100 MHz, CDCI3) 5
23.42, 56.01, 60.36, 109.66, 114.66,

_zﬂ$@92&7 124.19, 124.79, 126.61, 126.73,

1-(4-B2dr 0583 -mdiR &y pivenyI L 2.8 6-rBmetd I Berflahe-3531nB 9,

- Co 1321.1@&, 133. 01, 135.29, 144.87, 146.66,
~o4, 198.69, 200.08 ppm 100
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(E) - 5- (4- Hydr oxy- 3- met hoxyr di eny1) - 2, 2- di
Bya B@tlk}lpfdoediureﬁs deeripddie Biamgle 8 N, sBrtid Hdd@compound 36, 1-

B TR Ty —
obtalNWRs { 2BOrdpil: LRV (@52) BHIM'6H):; (B M’iR 300 MHz, CDCl;) 6
1.07 (S €rE,3 G (3H, 4, /= 7.2 Hz, CHCH), 2.68-2.76 (4H, m, H-1, H-2),
3.79 (3H, s, OCHs), 4.00 (1H, g, J = 6.9 Hz, 11-4), 5.72 (1H, s, OH), 6.56-6.65 (2H, m,
ArH), 6.74 (1H, 4, J= 8.1 Hz, ArH) ppm; "°C NMR (75 MHz, CDCl;) § 14.72, 2588,
20.07, 41.89, 45.19, 54.66, 55.68, 111.07, 114.18, 120.00, 132.57, 143.83, 14632,
205.90, 212.20 ppm. '

Example 35
1-cyclopropvl-5-{4-hydroxy-3-methoxyphenyl)-pentane-1,3-dione

!Com.]guund 5)

By a similar procedure as described in Example 31, but starting from compound 37, 1-
cyclopropyl-5-(4-hydroxy-3-methoxy-phenyl)-pentane-1,3-dione (390 mg, 1.49 mol,
‘78%) was cbtained as a yellow oil: "H NMR (400 MHz; CDC)3) 6 0.85-0.95 (2H, m,
cyclopropyl CH,), 1.03-1.11 (2H, m, cyclopropyt CHy), 1.55-1.65 (111, m, cyclopropyl
CH), 2.47-2.55 (2H, m, CH3), 2.80-2.88 (2H, m, CHy), 3.86 3H, s, OCH3), 5.51 (1H, s,
H-2 or OH), 5.57 (1H, s, H-2 or OH), 6.65-6.71 (2H, m, ArH), 6.78-6.86 (1H, m, ArH),
15.69 (1H, s, OH) ppu; *C NMR (100 MHz; CDCl;) 5 199.1, 187.0, 146.5, 144.0,
132.7,120.9, 114.4,111.0, 99.3, 55.9, 39.2, 31.9, 18.7, 10.4 ppm.
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data: 2.36 (3H, s, PhCH3), 3.89 (311, s,
OCH3), 5.92 (111, hr s, phenol OH), 6.52
wo 200sfodsdd, d, J= 15.5 Hz, vinyl CH), 6. 8¢rGB2007/002527
(114, d, J= 8.0 Hz, ArH), 6.92 (1H d,
J2.0 Hz, ArH), 7.04 (1H, dd, J= 8.0, 2.0
Hz, ArH), 7.18 (211, ‘?15, J8.0 = H 2 X
Ex 36) 7.70 (1H, d, J= 15.5 Hz, vinyl
- 7.76 (211, d, J= 8.011; 2 x ArH)
5—(4-M¢xv-3 -methoxyphenyl}- 1-{1 methvicyclopropyl-pentane-1.3-dione
Combbana64- Hydroxy 3- net horyphemt) - 2, 2-di net h
vi-T-(I1"
met hyl cycl opr opyl ) pent ane- 1, 3-'di one
By a @hider progedurermtdescritatl inFixeg@diic By Marwlgdrom compound 6, 5-(4-
hydrof R ITREHAG RS AR 103&2@9/09%@9@4@& B mg, 0.85

10% pal I'adi'um on car

mmoln 384 FpLRiingtes 4 SER PR P‘b nrﬁ W f&%‘t’lﬁ GCRGH 073
0.79 (3P fcdplopVEHI)/ B2 MSEH), tm, 3y¢Bpopi EH] abil CH;), 2.52-2.58

(2H N Ws&%gp }gﬁﬁ &7 (ggg%? sh7 8 &T_g)a or OH),
5.54 @Hggﬂ £ 919H), 765669 BFhem HrHICH-HE-6.85 (gg g (D 16,08 (11, s,

mb&%NMﬂ(LBOMIgNngS 196.7, 814{\)]91155 5(:1):4|-_4||Z~1)—132 38,1209,
114. 4;5&1 e ?5)9’6.09{5@340(21%8, aéél, ’f%;qgs [ 2: 0 Hz

ArH) 7.49-7.59 (211, m 2 X ArH), 7.7
d, J= 15.5 Hz, vinyI CH),

2 : 7 90

dmne( 100 I\/HZ CDCl 3) 23. 42 56 01 60 36,
[Cem%%ﬂ%’ 114.66, 119.17, 124.19, 100
- 79, 126.61, 126. 73, 127.58, 128. 37,
128. 63, 129.84, 130.99, 132.36, 133.01,
By a diditer g8¢edikéldb. d8sfribed dExGiOple 11481t SdHingd8. doBpound 39, 5-
(4—hy&gglﬁﬁéﬂ%g%hmyl)§2~memyl— 1-(I-methylcyelopropyl)pentane-1,3-dione (43
mg, 90%) was obtained as a pale yellow oil: LRMS (m/) 313 (M+Na)"; '"H NMR (400

MHz, CDCl;) 8 0.74-0.80 (2H, m, cyclopropyl CH,), 1.19-1.23 (1H, m, cyclopropyl
CHy), 1.25 (3H, d, J = 7.0 Hz, CHa), 1.29-1.31 (1H, m, cyclopropyl CHy), 1.32 (3H, 5,
CH;), 2.70-2.83 (4H, m, 2 x CHy), 3.73 (1H, q, J = 7.0 Hz, CH), 3.88 (3H, s, OCH3},
5.49 (1H, s, OH), 6.64-6.81 (2H, m, 2 x ArH), 6.82 (1H, d, .J == 8.0 Hz, ArH) ppm; Be
NMR (100 MHz, CDCl;) 5 13.69, 18.36, 18.41, 19.61, 26.88, 29.25, 42.33, 55.05,
111.03, 114.23,120.78, 132.75, 143.86, 146.32, 2006.15, 208.70 ppm.
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711- (4- Hydr oxy- 3- met hoxyphenvl)-4,4.6.6-t
et ranet hyl hent ane- 3, 5-di one Starting

‘wo2oosh@teri al : Procedure: Yiel d: 76% m p. PCT/GB2007/002527

Conmpound 9las Exanple 3198- except using
10999C pal | adi um on car bon and with
purification using col'um chronmat ography

ggtral 1H NVR (400 Mz, CDC13)* 1.15
—“—'“?ghﬁ, s, 003)3), 134 data(6H s, 2 x-
C He ) Vs 4 + ! i

gCOmgoﬁangH t, J= 8 o Hz o). 3.88 (3H
s, OCH3), 5.48 (1H, br s, phenol OH), _
6.67-6.69 (2H, m 2 x ArH), 6.83 (111, d,
By 2 gimilagprQrefyre asqucgbeé Elrﬁxaque@ 1 prgtmr(gcfrowmpound 40, 1-
cyclo&%lﬁ()fﬁ] &&ﬁ)%et&&yﬁ&yl)g&tﬁal 3430880 mg, 0.17 mmol,

5y S B 1 o g g .

m, cyQdpbntRY, 2ppnrﬁ7 (2H, m, CHy), 2.80-2.87 (2H, m, CHy), 3.85 (3H, s, OCH;),

5.46 (géjs éa)b& &ésé‘bﬁﬂr&w??s Rs HoaiVery )5 (81, s, OH)

vinent ane- 1 one Startin

opm; BENMR (190 PHE DS $19% IR 1&%%‘%@%&99 1144,
111.1samBlees 31 609 mescepeugpmg 10% pal | adi um

on carbon and with purification using

col utm chr omat ogr aphy Spectral LCVS 371
Exanfed3? 114 NVR (400 MHz, CDCl13)* 1.43 (6H,
1-(4- ﬂa&&yg,m&n&gﬂﬂﬁ&ﬁémvl&tﬁ&sz dile (2H, m

. 74-2.78 (2H, m CH2), 336 (3H, s,

Compots ,386(3HSOCH3)647OLS

ArH), 6.51 (IH dd, J=8.0, 2.0 Hz, ArH),

| Bya Gmil$ px()éetﬂnre gs destribed -ifEdatgple A, bl stat@n@]ﬂm( cbhlpound 41, 1-

(4—hy?'o@£wetho nyl %ymanegi iA‘]\oﬂe éﬂ)g %%Wiﬁvgbobtmned

as a galp §llow Gil: Nwmr(/mm@o MHz, CIINES ) 868310 8 J34/;2 Hz, CHy), 1.09

(31—1,%,?067%&4%}1,?1’1335154??@& 88@1—1 6,568 86 (135, m, CHy), 2.15-2.23

(10, ppaHy 36 32, 557 8 By $Hagl8 124@ (é%m 2;%3 ’2‘%‘3‘* 5
OCHHAH135 ], s 1D 0), 264-6.407H,48 ArD]1 97968 3(Pilam, Arll), 15.60 (1H,

s, H-%yﬁrﬁeny@kgfoﬁmznéfﬂ@;)g 1@43"1 i QXys 324119, 12009,

ntane: i one tartlng
114.47ht16r 980 5%, 882 dh8.81%i 21 d7fh Y. PPRonpound
53as Exanple 57 92%7-63C Spectral LR M5
xaseil/ 333 [MHrill NWVR (300 MHz, CDC13) 6

5;( 4-Hydroxy-3-methoxy-phenvh-3-( 1-methvi-cyclohexyl}-pentane-1,3-diene

{Compound 10)

By a similar procedure as described in Example 31, but starting &om compound 42, 5-
(4-hydroxy-3-methoxyphenyl)-1 -(1-methyl-cyclohexyl)-pentane-1,3-dione (54 mg, 0.18
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= 7
w0 200808018 s, OCH3), 5.6
d,

101 data: (211, t,J= 7.8 Hz, CH2Cl12),

2.93 (211, t, J= 7.5 Hz, CH2CH2), 3.83

9 (1H, brs, OH), rer/eEo0T002527
6.87-6.71 (211, m

ArH), 6.83 (111, Js 84Hz Aril),
738(2HdJ—87Hz 7.76 (2H, d,

mmol 3]5%) wigs dhiagien. HZ as A, E&ﬁf&@ 01(%5(%% gﬁg%ﬂiﬁ €h) 51.08

(3H, m@Hg},ll 24556 TIHH, gecyglgrhcxﬂ CHIRA6-2161 A21B ), CHy), 2.90-2.95
(2H, hA8H,Y 2.77 BASLBCHI 2S5 T84, s kB2), BD-7. 632K, 18 ArH), 6.85-6.91

(1H %,:;’%{)4 %5 961 (411131 98H) p]f)ﬂ'l(s”é ?ilMRl(%o‘ 1\%?2’; cﬁ%ﬁ)‘ 582%1.2, 193.2;

(1H, s, enol CH),

 176.02B14(139.61RDY, 12 mizl), 965, 649, A BIHd.LA03, 376t H, 26.0,

2.3 ppyphenvl) Pent ane- 1, 3-di.one St art i ng
mat eri al : Procedure: Yield: mp.: Conpound
54as Exanple 57 27%%4-55C Spectral LRVS
&%&_]4/1333 [MH]t 111 NI\/R (300 MHz, CDCIB)
p

Ay OocH3), 5.49 (IH, brs, ()—I): 6. 09
(1H s, CH), 6.70 - 6.72 (21-1, m ArH),

Bya %Iml%ﬂ\]j Er()lfd}_!g %‘Zdéscgﬁ ?n ]!;_%m 4l'§§ ﬁlit ithgg ﬁ'(!n‘i]'(gogngtund 43, 5-
(4 hy;i;p)pp?r-mqth(gg-pkemdp 2-§1eth)c{r1|=]bheny B:n% ](%tthneéSS mg, 0.27
mmol O g@m@é)éa%%@aslﬂ% NBidwloat: MriRMRrREOME)z; BDCR% 1.40 3H, 4, J
bt a8 oy i g -
Hz, i3.2.4T1H, 13??1)8@56-61662H4n, AfA6.7B6. 781 46 mg RrH), 7.40-7.48
H, th 31194563 30 1 A3mPARAD, 7.85-7.91 (2H, m, ArH) ppm; *C NMR (100
MHz; CDCls) § 206.6, 197.5, 146.4, 144.0, 136.0, 133.7, 132.7, 128.9, 128.7, 120.9,
114.4, 111.1, 56.5, 55.9, 42.7,29.5, 13.6 ppm.

Example 42

2-Ethyl-5-(4-hydroxy-3-methoxyphenyl)-1-phenyl-pentane-1.3-dione
{Compound 12)

By a similar procedure as described in Example 31, but starting from compound 44, 2-
ethyl-5-(4-hydroxy-3-roethoxyphenyl)-1-phenyl-pentane-1,3-dione (32 mg, 80%) was
obtained as a yellow oil: LCMS (m/z) 349 (M+Na)"; "H NMR (400 MHz, CDCl3)

5 0.82 (3H, t, CHs), 1.85-2.00 (2H, m, CHy), 2.60-2.75 (4H, m, 2 x CH;), 3.72 (3H, s,
OCH;), 4.25 (1H, t, H-2), 6.49-6.51 (2H, m, 2 x AtH}), 6.67 (1H, 4, ArH), 7.38 (2H, 1,2
x ArH), 7.50 (1H, t, ArH), 7.83 (2H, d, 2 x ArH) ppm; '*C NMR (100 MHz; CDCl;) &
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231- (3, 4- D hl or ophenyl) - 5- (4- hydr oxy- 3-ne
t hoxvphenyl Ment ane-1 3- dione Starting ,
wo 200908do8r | al : Procedure: Yield: mp.: Conpougebssroos2
55as Exanpl e 57 50%8- 80C Spectral LRVS
365 [MH, 362, 367, ]811 NVR (300 MHz,
CDC11) data; 62. 69 (2H ,J= 8.1 Hz,

1231%%3?_14%59%%79 151 %g, 346353 E}%’% %(ﬁ;_%%&)

132,65, 19968, 13553, 143.9CH6,39696 72 B0SGG ppr2H,  m

ArH) 6.82 (111, d, J= 7.5 Hz, ArH), 7.25

- 31 (IH m ArH) 740(111, m -
—“‘L4%755(111 m ArH ppm 13C NWR (75
;ﬂﬂdﬁ:@m&i—&emmﬁmvmnpmm

OdkraQ 110.98, 114.39, 120.87, 127.32,

.57, 130.96, 132.28, 132.65, 133.90,

137 12, 144.11, 146.45, 183.08, 195.05

By a hipitar procedure as descnbed in Example 31, but starting from compound 45, 2-

benzyg-ﬁ %4—£y% ﬁy—%ﬁl&[ﬂ@hﬁﬁyg})&nﬁpé\@eﬂﬁ%&g YD@mQ@S%} was

oXVp di one Starti MH%
obtanr?éﬂwe‘éqwf@?eae'éd%ﬁ%s( AR () gt VR (400 MITZ CDCL)
5 2.6 CDgIPEYE 256as8), Exaap] &, 577.88%86; @HE3.79 (3H, s, OCH3),

4.76 (Egdo} @ER@&%G{S( r]s]tlﬂ)z §6 é%%iln %H) 6.74 (1H,

d, J =8, 0MHz-ArH) P2 G26 H, mpS DAH) 141 (% N 8@ Iﬁz?- x ArH),
7.54- 120 HR GFR) 7.887 81283, 2 x A5H) ;mt-[?): NMR @80 MHz,

(111, brs .07..(). H
CDC]6). 57?@._] %,3?%? éﬁc_]%?, S?.'ﬁtl,, 94&,3,_&1 ,0.9%.1 2411.8%68’ (lz_l_ﬁ'_?,{) 128.59,
128.79) 1287801 32.47, 15263, 136130, 1§R-39 243R2414p23, 19%rB)) 204.58 ppm.
7.66 (1H, dd, 3=8.7, 2.4 Hz, ArH), 7.93
(111, d, J= 2.1 Hz, ArH), 15.91 (111,
Exampledd’ o) ppn] 13C NNR (75 N+z cxzns) 8

114 A 120'87 126, oo‘ 128. 94 130. 70,
4 133,25 134.84 136.59 14413
146. 47, 180.80, 196.16 ppm

By a &ffar (pdbeddyird hOdeyeriBedriieEdamely ph b ythiring frqpb@npbund 46, 5-
4- hygl%ic)%l% OXE?}I%J&@- J?%@ﬁ ‘i)—tag-pantane-l 3-d10ne 0. 37 g, 42%) was
Sy, B NMR O
obtm@éarmyegowsqﬂ RIS (m/z) 325 (M H) H NMR (300 MHZ, CDC];) 5139
(34, d, /= 7.2 Hz, CCH3), 2.40 (3H, s, ArCHzs), 2.66-2.82 (4H, m, CH; CH,}, 3.79,
(3H, s, OCH3), 4.40 (1H, q, J= 7.2 Hz, H-2), 5.52 (1H, s, OH), 6.56-6.61 (2H, m, ArH),
- 6.75 (1H, d, J=9.0 Hz, ArH), 7.24 (2H, d, /= 8.4 Hz, ArH), 7.78 (2H, d, /= 8.4 Hz,
ArH) ppm; *C NMR (75 MHz, CDCly) § 13.32, 21.46, 29.23, 42.32, 55.65, 56.23,
110.91, 114.12, 120.70, 128.60, 129.33, 132.49, 133.37, 143.80, 144.44,146.22,

196.75, 206.29 ppm.
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Spectral LRV 311 [MH; NVR (300 Mz,
DVBO) 5 2.10- data:2.38 (0.9H, m), 2.57

wo 2008fots t, 3 7. 8Hz, CH2CH2), 2.61-2. 77 p(rc@Bhéi/002527

m, 3.61 (1.911, s), 3.71 (3H, s), 3.73 .
(3. 311, s) 3.79 (1.51], 5.71 (1H,
s) 6.53-6.60 (I.6H ArH), 6.62-6.69
Sl BH M ArH) 6.72-6.77(1 .7H, m ArH),
AE(Le1l m Al 720786(6811

{Co @@um,sl(lll brs) ppm I3C NVR (75 MHz,

DMSO) 5 28.86, 30.86, 44.51, 45.16,

50. 00, 56.00, 56.04, 56.36, 100.19,
By a gimflarg@cedyre 8s degeribefippExppple 31 put yartingjfpom cpmpound 47, 1,5-
bis(4lx?cﬁo)§@rmell%§ypﬂ$}yl)-1;3&n9-‘ﬂ,3-di];ﬁ’e&l 70dng, 853R) wlh pbtained as a

ek Sttt B i ot rr
Hz, G0} 2.97(1FpmH-Bna$3ys97q2hyn, CHH)NMR (3h e Ha), 3.97 GH, s,
OCHVS' 8‘67‘{5}? sQBH)t @&-@ﬂ%ﬂ aml Kﬁi)% 5, QYIFJ $4 15 ArH),

known he conpl exi t
6958\“?Hegl“WR“gPrI”?’b%Hl‘i‘érgészqu&n t/R4EL /=20

Hz, AA8EspmTRd@IMR (100 MHz, CDCL;) 8 31.69, 40.59, 55.84, 56.06, 95.55,
9 r t I p
1092% 1%6&”:{1@ ﬂ)ﬁﬁs %mgﬁaﬁg%w@fﬁ%s%égﬂ ]t3i‘6% s Bs

1465?&14&3‘? é?‘*ﬂ%’c?ééélﬁﬁ‘é Yi el d: Conpound 61as

Exanpl e 57 19% Spectral LAMS 361 [ M 1-11+;

| HNVR (300 MHz, DMSO) 5 2.1- data:2.29

(3.811, m), 2.45-2.58 (m DVBO + CH2CH2),
Exafpléfb 2. 70-(5.7H, m, 3.68 (3.311, s),
1,5-&(1%&&2—3844&;0&;)1.@‘% ﬁéetﬂﬂ-p&itﬂne-lg)dmné 14

s), 4.30 (1.81-1, s), 5.74 (111, s),

Co )59 (1H m ArH), 6.64 (111, t, J=

8.1 Hz, ArH), 6.74 (1H, s, Aril),
By a@xmﬁg‘ Ywédﬁre(a;&ésamd in Ex {cgl %ﬂt‘s&mngfr&mcoﬂlpgmd 48,1,5-

bi s(ﬁergla_utyy} @Z’.{()ésﬂgli)iy- - tf?o _e[x)yﬁ :Egﬁe?l&(p]tepé{x Fp Zs-dmne (250

mg, B%J Fay(cbiaibed B yelb®. ewh(cmre@ama nosfyrthepimrifidag@: 'H NMR

(400%&@2@351 297('6'3 dﬂg/gg)ég 9&{%@1%@& 535k &%’) 048 (ABbrs,

(CHs}DOL 99OH, prp(Chin))). 1 28 (3874, T T 55 H,-zscmi PeH6RE3 (41, m, 2 x
CH ) 285 (34, 5, 3210y, 8 Ro (AL 4 O68L:), 411G, / 128 11381-2), 6.55 (1H,

ol Slp b ndn 75 2o e o

J = 8103z, ), 145K T, J 1 89 HpArH) 350 @Y, brsy AdD gpm.
133. 87,

1,5-Bis(4-tert-butyldimethylsilyloxy-3-methoxyphenyl)-2-methyl-pentane-1,3-dione

(250 mg, 0.43 mmol) was dissolved in anhydrous THF (8 ml) and stirred at room

temperature under a nitrogen atmosphere. Tetrabutylammonium fluoride (0.27 mi, 0.94
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145. 14, 103 145.21, 147.86, 147.89,
192. 64, 194.12, 203.20, 205.18 ppm

wo 200f@atsysi S by 1| H NVR shows a m xt ur e poficianeezs27

enol and keto tautoners in an unknown
ratio. Due to the co %exity.of the 1 NWR
only partial assignne has been nade. _
v N8 e bXAR QiR FE LY UPER DN bt o9 PO Sueer s
yl'- hexane- 2, 4- di one arting
time g pobyenia perprepiesd gRdsr Ywmde lets rprsidwedybih avgs purified on
silica¥EoRing ving AMoroRPRGE LY 24BMP1 38 5: 1)) Mobde 1,5-bis(4-

| H.N 300 , .10; data. 2. 28
e b £ oo o e, 3 B rcn
oil: BOMS Gv27 259((111_+g)iL 381 Q\)&N@t *le(Ag (B9 MHzsGDCL) 6 1.40 (3H,

5 2 Dl o . P . s
4,7 (B.élﬁ i dles 263%éablﬂ_1,gn,ggc(i{%ﬁhm%)%}g)i)?% GH, s,

OCHg), 133?[91(%11, q;»?_r—: 7.4 ?Iz, jijz)#g_zgg((i_ﬁ,’brsAQ}%n%. 136(r1 l-},sbrs’, OH), 6.58-6.60
(2H, (o]2 2 1),606 (U5 d,U2 D4 HA, ABDHHZS2 (M,H) .J = 8.4 Hz, ArH), 7.44-

20-.7 y . . ,
748 éHng, z(xﬁr%? 5%32,, %Mgﬁ% i‘ﬂ% cgrfhg ) . 3’5.%, 2%62.17, 55.73,
55.9 TR 3¢ 1183 M0 STONBES. 16420312957, 134&(_)8922’8.8%;&557’, 143.81,
146 57514880, 15005010550 606%7,ppm9. 33, 63. 87,
101. 21, 112.93, 115.73, 120.70, 120.83,
127.41, 127.55, 128.95, 129.03, 129.27,
Examf@d752 131,58, 131.97, 138.55, 139. 88,

5-( 4-&@0&m&ﬂ&v&§nvlﬂ-ﬂ?&xﬁ&hax}ﬁg@nﬂ‘pﬁ-matgﬁ-p&gane-l:a-dione
(Compound 17) '

By a similar procedure as described in Example 31, but starting from compound 49, 5-
(4-hydroxy-3-methoxyphenyl}-1-(4-methoxyphenyl)-2-methyl-pentane-1,3-dione
(0.132g, 44%) was obtained as a yellow oil: LRMS (m/z) 341 (M-H)+; "H NMR (300
MHz, CDChL) 6 1.38 (3H, d, /= 7.2 Hz, CHCH3), 2.64-2 .82 (4H, m, CH,CH,), 3.78
(3H, s, OCHs), 3.85 (3H, s, OCH3}, 4.37 (1H, q, H-2), 5.57 (1H, s, OH), 6.56-6.57 (2H,
m, ArH), 6.74 (1H, d, /= 9.0 Hz, ArH), 6.89 (2H, d, /= 90Hz, ArH), 7.85 (2H, d, J =
8.7 Hz, ArH) ppm; "*C NMR (75 MHz, CDCl3) § 13.43, 29.30, 42.20, 55.43, 55.73,
5622, 111.01, 113.90, 114.20, 120.78, 128.92, 130.93, 132.58, 143.85, 146.30, 163.86,
195.60, 206.54 ppm.
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203. 20, 204.58 ppm Analysis by NVR
shows a m xture of the enol and keto

wo o0ste@artsoners in an unknown rati o. DuertGR2Ang/002527

conplexity of the IH NVR spectrum only
partial assignnent ha§I been made.
316- (4- Hydr oxy- 3- net hoxyphenyl) -1, 1- di net
hyl.1l- phenvl - hexane-2.4- dione Starting

Em—]mﬁ")ét]igzri al : Procedur e:tYi el d:. Compound 63as

Bihenvl 4 v -554-hadroxy~methoyyphonyl)-pestane-i 4

(Compaf 184z, CDC13) 6 1.49 data: (611,
CC1-13), 2.45 (2H, t, J= 8.1 Hz, CH2CH2),
2.79 (211, t, J= 8.1 Hz, CHC112), 3.82

By & {8l prgced@easiigypribed imixanplq 31, by staripg fromgrompound 50, 1-

- (biphdrdildlyn)-Diathyd Q) 3- mBh B gphnyBrbektaichi, 3iond2ED mg, 93%) was

.6.78 H J 8. 1.,14- +
obtam(e%ﬁ a or%i]l—wh&é gbqifi Pg- 1 4 %—1 Fﬁﬁ fé]\"/_llgi 8;_/6) ‘3%4p%zj, ?‘é éM%—H) :
'H NNRVR0) FBIzMERCL) GRCI-3) 7 GPUmETH:), 266-289 CHEn, ), 3.88
GH, sgécﬁé,’ 5.5%31}5 1rs, 44 mgﬂ%), &% @, s, B3 oPGH), &8 (H, m, 2

55. 8 97.75,°110.9 114, 28, 120. 78
x ATFR AR 7§, d oS HHz. AfheT 497 50( 3, my 3 X Afg7 08770 (4H, m, 4
x AtH) 231598, b3 D= &6 Hz, B3I ArBP 1 6. 24 PH Bds, OHYPmI'3C NMR (100
MHz,%)gzlgggg 1p%z?nﬁ-.3§;ss[s},§%:3§,§a O.ﬁl il'lﬁ%% 1 gﬁ%aéﬁg 6,127.23,

a S by a.
1275k 12817 E238E. BAR: b%esﬁsl 3P.§8, A3 Bpldp-8%il Heftl 1 82.77, 195.80
ppm. 3. 5.1 ratio. The major tautomer is quoted

in 111 NMR data. 104 Spectral LCM5S 333

[ MF1- 1]+, 331 [M; 111 NWR (400 MHz,
Exan@R@P3) . data: 8 2.70-2.73 (2H, m CH2),
1_§_Bi%e%-2&;)%}'&ﬁﬁhoxﬂ-m§i&ﬁ_r}ghen?»l.tﬁ&;ti@g-d&m

.61 (I H hr s, enol CH or phenol

(Comppund 1) 02 OH, s, enol CH or phenol OH),

6.72-6.73 (2H m 2 x Aril), 6.86 (111,
By a Smilad pro&edfte b¥deschibel in Fradple 11, 4@ strdibl 08 cofpdund 51, 1-

ArH), 7.43 (1H, dd, J= 8.4, 1.6 Hz, ,
Ciphepici- {1 - R D) T TS R, 96%) vos
obtaindd as28lark4@NcRil: DEMB n/z) 375 (M+H)', 749 (2M+Na)*: 'H NMR (400
MHz, CDCly) 5, 2.40-2.44 (2H, m, CHy), 2.66-2.70 (2H, m, CHy), 3.86 (3H, 5, OCH),

©5.34 (1H, s, H-2 or OH), 5.57 (1H, brs, H-2 or OH), 6.59-6.64 (2H, m, 2 x ArH), 6:84

(1H, d, J = 8.0 Hz, ArH), 7.33-7.46 (7H, m, 7 x ArH), 7.53 (1H, td, J = 8.0, 2.0 Hz,
ArH), 7.68 (1H, dd, J = 8.0, 2.0 Hz, ArH), 15.62 (1H, brs, OH) ppm; "C NMR (100
MHz, CDCls) § 31.35, 40.46, 55.77, 102.04, 110.77, 114.23, 120.68, 127.39, 128.27,
128.79, 128.94, 130.68, 132.43, 135.88, 140.76, 141.02, 143.90, 14631, 188.28, 192.75

ppm.
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101. 60, 110.91, 114.31, 120.78, 126. 85,
129. 93, 130.60, 131.54, 131.63, 132.32,

wo 2008b857838, 143. 98, 146. 38, 184. 30, 194Cﬂ6B2007/002527

ppm
751- (4-chl or o- 3- net hyl pheny1l) - 544- hydr oxy
- 3: met hoxvohenvf | pentg e- 1 3-dione
Emse 0tlng mat eri al : Procedure: Yield: mp.:
und 95as Exanpl e 57 610/68 7OC

Co 52 40(3H dat a: s, CH3) 270(2H
t, CH2), 2.91 (2H, t, CH2), 3.84 (3H, s,
0Cl113), 5.49 (111, s, enol CH or phenol

By a @lar Grof@urf kescgbed dmnlglamplel3 b butjstadipgfrorQdinpound 52, 1-

(- ﬂu@rogt%n{(d{'lﬁm- droﬁld‘l}wthc@cyl%ﬁnﬁ)%hmﬂql 3AokD (256 me, 82%)

was optpiged 3§ a dark Pq)]low ?olufom(]? B 7 g' IW %WZ’]—C\?‘KIQ 3
2.70-NMR 20 40 CHEVHZ o TTDE(3, :ﬁ’,@:}ﬁ),, 3.8/4(38,, s, @dH:} 5.58 (IH, brs, H-

2 or (5@9910 (?1?59 g%f"(%%)la 72Ld Ay (%HA{HE%%?%%&?&%}@ d.J=84Hsz
ATH) IR, (31, 1Y 688 Hz, PaoAre), 733@@ 9B (2B x A7k, 16. 12 (11, brs,

OH) fd MK Qe@vAR tamLpH enoldi-da 4 7hpelog X y:93; 114.31,

115. éﬁklg%ﬁ&g&\é& g/g E%ﬂle]]ae%l q'31°f1161 3748 sz.d%9146-.38,

163.99, 166.52, 182.76, 194.99 ppm.

Example 51
Methyl 4-(5-(4-hvdroxy-3-methoxyphenyl)-3-oxopentanoyl)benzoate

{Compound 25!

By a similar procedure as described in Example 31, but starting from compound 57,
methy] 4—(5—(4—hydroxy—3—rﬁcﬂ10xyphenyl)—3-oxopcntanoyl)benzoate {14 mg, 30%) was
obtained as a yellow solid: LCMS (m/z) 355 (M-H)*; "H NMR (400 MHz, CDCly}

5 2.74-2.78 (2H, m, CHy), 2.94-2.98 (2H, m, CHy), 3.87 (3H, 5, OCH3), 3.95 (3H, s,
OCHS3), 6.17 (1H, brs, OH), 6.67-6.74 (2H, m, 2 x ArH), 6.85 (1H, d, 7 = 8.8 Hz, ArH),
7.90 (2H, 4, J = 8.5 Hz, 2 x ArH), 8.10 (2H, d, J = 8.5 Hz, 2 x ArH}, 16.09 (1H, brs,
OH) ppm; *C NMR (100 MHz, CDCly) 8 31.23, 41.69, 52.36, 55.88, 97.26, 111.01,
114.40, 120.86, 126.84, 129.78, 132.46, 133.17, 138.63, 144.10, 146.46, 166.26,
180.81, 197.46 ppm.
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Compound 96as Exanple 57 85%8C
Spectral LCVMS 345 [ M Hr; NWMR (400 MHz
wo 2003@BG 3) 8 2.46 data: (311, s, phCl_B)PCT}GBzoowoozsz’/

2.68-2.72 (2H, m CH2), 2.93-2.96 (211,

m CH2), 3.87 (3H, ss3()CHO 5.60 (111,

br s, enol CH or phenol OH), 5.78 (1H, s,
'ExamgﬁgiArCH or phenol OH), 6.71-6.73 (2H, m
5-(4- _X _ 96' 6 {-]IHh q e -I-elﬁ%ne-w-)i
(Compond268. 0 Hz, ArH), 15.94 (IH, brs,

-203) Sgpm311§g NVR (100 MHz, CDC13) 8

<V, oU, .33, 40.9 55.
By sy gy Sl B o el coppouna 56 >
(4-hydkd - 326ethok ABerSB-1-(egithaiene-2-1 B genipge-1.3 digneg a8 me, 94%)
was o%é%gd an oH G Soiid 186: 891028438 (P340 (MBS, 697

lone Start

s B R NPT QU BOSB-EPORRT AT\ e O 2%

3.02 Bt fm, OB 88 BHS, OOEHH5:55 (19, BR-F ot OFD. 6138 (1 H, s, H-2 or

OH), g?%g*rgg%é)(zé(%ﬁ) r%h%s 111131% f%g}ig%b{?&ﬁg,ss-g.m (2H, m,

ASH)T8TOMBYALL, 3, 87 AT 424 1H. bisy p5D, 1%._2%(} -’?"ﬁéﬁj spms PC

NMR*HOO%AHZF BBk EH 105, 4pAEBREA, GG, 1507314361205, 123.04,

126.7%,; 12293(: 1%%% 1%.é£ grgs@?,'l;f%') 2132503;1%%.%0 TI?_%(ZG%}Q&ZL
 144.0M 42, TR, (938Gppet . J= 8.0 Hz, Ar1l).

7.26 (111, d, J=8.0 Hz, ArH), 7.44 (111,

d, J= 8.0 Hz, Arl-1), 15.78 (1H, hr s,

Example s OH) ppm 13C NMR (100 MHz
5-(4—i17dr38v,—3-ﬁiﬂ: e ol § D 31 ( 2L ’ i :!-(:l%i?me6

Co 110].-1%21 114. 35, 120. 81, 126.4, 126. 63,

- 10, 132.34, 134.44, 135.91, 138.49,
144.03, 146.42, 187.49 195.08 ppm

By 2 §8ili43r@Bluares dderivat ih G aptplerdy byt sgring Spry epepgypd 59, 5-

(4—h3§?03{?—?%r%81§%§?&§9¥i—?ﬁ%ﬁ{aﬁ&ebyﬂ-ﬁ@ﬁg—mﬂcﬂone (283 mg, 96%)
was obtained as agdark yelleow! 0?1: LCI{/I%) ((:n?/% E%&(]\%!H%J, QIQ%I\QwLNa))'; "H NMR
(400 MHz, CDCls) 8 2.71-2.76 (2H, m, CH), 2.96-3.01 (2H, m, CH>), 3.87 (3H, s,
OCHs3), 5.57 (1H, brs, H-2 or OH), 5.99 (1H, s, B-Z or OH), 6.75-6.77 (2H, m, 2 x
ArH), 6.89 (1H, d, J= 8.4 Hz, ArH), 7.48-7.50 (3H, m, 3 x ArH), 7.69 (14, dd, J=17.2,
1.2 Hz, AtH), 7.88 (1H, m, Art), 7.96 (1H, brd, J = 8.0 Hz, ArH), 8.35-8.38 (IH, m,
ArH), 16.23 (1H, brs, OH) ppm;- 13C NMR (100 MHz, CDCls) & 31.52, 40.87, 55.84,
101.64, 110.96, 114.35, 120.86, 124.74, 125.42, 126.33, 126.97,127.19, 128.48:
130.01, 131.66, 132.46, 133.73, 134.20, 144.00, 146.40, 188.15, 194.33 ppm.

ione

enol
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Compound 98as Exanple 57 83%0-72C
Spectral LCVM5S [M] 347; ill NWVR (400 MHz

wo 200s08365%3) 8 2.41 (3H, data:s, CH3), 2rF0OcB2007/002527
(211, t, CH2), 2.91 (2H, t, CH2), 3.84
(3H, s, 0C113), 5.48 {11-1, 5, enol CH or
phenol OH) 6.06 (1H, s, enol CH or phenol

Exandidsa 6 70 (1H, d, ArH), 6.71 (IH s,
——% . 6,83 (111 d ArH) 7.2

D Ape 1-5- sERY X ORLY E s e
Lgmﬁ@_gpm 13C NVR (400 Mt CDC13) 8 20. 4,

2%05 41.3, 56.0, 96.4, 111.1, 114.5, .

: 9, 125.2, 127.7, 131.2, 132.6, 134.
By a st Ghectpisgisctied ofraniie bt T SItom Gipsphd 6,22
dlmetﬂﬁm(4 8ﬁlroxy 3-methoxy-phenyl)-1-phenyl-pentane-1,3-dione (1 26 mg, 65%)

was og ?%érx l(élgaré 8%%@#%#9 E&Pglvﬂ%t h% NWMQI éBCig) o)

di one
1.42 BHax 2 § Al PR, BV =6 tedlin. &: 74128} b7 rvff Ha, CH:), 3.75,

EHSUJL@ ﬂ}@%&fﬁ Bxanmh, e, 3702674 B4.G, 7 =8.1 He, ArH),

cn, £8
R R Lt

ArH)Cfm%’cSNME (15z, APCIDHZR, 10,398 4{.B15P; 76,561 104, 110,99,

24) A 441 zzﬁr13§80 REEnO0l43 O 196308 1v0ks3, 209,53
14 éﬁl—])%%%é’(lfél s?,’ phenol’ OH or encl)l >
ppm.6. 77 (111, s, ArH), 6.96 (1H s, ArH),

7.53-7.61 (211, m 2 x ArH),

a8 7-89(311, m 3 x Ar1-1), 7.95 (111,
—’%'Jf—, = 8.0 Hz, AH). 8 42 (111

Corkpbitl : CDClS) 8 29.48, 39.47, 56 13
~82, 112.51, 115.50, 123.04, 125. 19
126.77, 127.73, 128.09, 128.18, 128
To a §0@i0R 8, conEYnit (1T, HF mupel pdiggelved 1139511“2’?“5 DME (25

mi} Wit addBimidhdbre (367, mgal 884 BRol) 48 Deribhitypimathylsilyl chloride (458

mg, 3.04 mmol). The mixture was stirred at room temperature under N for 18 h. The

solvents were removed in vacue and the residue taken up in dichloromethane (50 ml);
washedrwith sat. aq NH4Ct (50 ml); dried over anhydrous MgS0,; MEgSOscanny), filtered
and concentrated in vacuo to give a residue. Purification by column chromatography on
silica using dichloromethane/petrol (3:2 — 1:0) as eluent gave (E)-1-(4-tert-
butyldimethyl silyloxy-3-meth0xypheny1)—6,6-dimethy1hept-1—ene~3,5—dione (711 mg,
71%) as a yellow oil: TH NMR (400 MHz, CDCl3) 6 0.17 (6H, s, S{(CH3)), 0.99 (9H,
', SiC(CH3)3), 1.20 (9H, s, C(CH;)), 3.83 (3H, s, OCH:), 5.77 (1H, 5, enol CH or
phenol OH), 6.39 (1H, d, /= 16.0 Hz, vinyl CH), 6.83 (14, 4, 7= 8.0 Hz, ArH), 7.01-
7.03 (2H, m, 2 x ArH), 7.51 (1H, d, J = 16.0 Hz, vinyl CH), 15.80 {1H, br s, enol OH)

ppm.
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106 79
544- Hydr oxy- 3- net hoxyphenvl) -2, 2-di net hyl
wo 2008ndsssnanht hal en- 2- - Ynnent ane- 1, 3- di eoBGB2007/002527
Starting material:Procedure:Yield: '
Conpound 99as Exanpl €,3190% except using
0 . ;
10% pal | adi um on carbon and wi th
purification using colum chromatography
Spectral LCVS 377 [M411+; 1HNWR (400 MHz
To a sgimay Bjutiomof - ]détf@éf"(“G’Hﬁ“%‘}Ylsﬁyl%‘Yé(’Eﬁ%oj‘ henyl)-6,6-

dimetl%czld_lggtﬂ?eng-%}(dg)hk H(?tn m&HAY mmal) AGHE (BO0nlf @hkder Nn_vas added
N T

temperatuey A BluBaR of methyldodidy £0.335 mh 3,76 pymof) in BIF(Fml) was
addedddthe SixuAhEMedWPRNWAUHG HNWRtdr £20 @hiMrz added to the cooled
il Y ER gm0y 3t iy el i
water {ZZ Tl dred DEBIQN3y). fiR@edpgd conaprapy, Theggyidggwas purified
by colhm® c%ato%%élg?&sﬂiMiﬂédicm&&%ﬂﬂa% as $haht 6 3ive the
mono'z}léﬂ%l gil%)’/latedgprod%ét, é’)q?—(4?tgrt-81gﬂhknethy]silyloxy—S -methoxyphenyl)-
4,6,6-rimethylhept-1-ene-3,5-dione (540 mg, 74%): 'H NMR (400 MHz, CDCl5) &
0.08 (6H, s, Si(CH;)s), 0.90 (SH, s, SiC(CHa)s), 1.08 (SH, s, C(CHa)s), 1.29 (3H, d, J =
7.0 Hz, OCHC(CH)CO), 3.76 (3H, 5, OCHs), 4.21 (1H, q,J= 7.0 Hz,
OCCH(CH;)CO), 6.67 (1H, d, J= 15.6 Hz, vinyl CH), 6.76 (1H, d, J = 8.0 Hz, AtH),
6.96 (1H, d, J = 2.0 Hz, ArH), 6.99 (1H, dd, J= 8.0, 2.0 Hz, ArH), 7.51 (1H, d, /= 15.6

Hz, vinyl CH) ppm.

Toa stirring solution of (£)-1 -(4-tert-butyldimethylsilyloxy-3-methoxyphenyl)-4,6,6-
trimethythept-1-ene-3,5-dione (540 mg, 1.33 mmol} in TI-_IF‘ (10 ml} under N, was
added sodium hydride (64 mg (of 60%), 1.60 mmol} and stirred for a further 45 min at
room temperature. A solution of methyl iodide (0.1 ml, 1.60 mmol) in THF (1 ml) was
added and the mixture heated at reflux for 5 h. Water (25 ml) was added to the cooled
mixture followed by DCM (25 ml). The organic layer was separated, washed with water
(25 ml), dried (MgSOaanty), filtered and concentrated. The residue was purified by
column chromatography on silica using dichloromethane as eluent to give (E)-1-(4-tert-
butyldimethylsilyloxy-3-methoxyphenyl)-4,4,6,6-tetramethylhept-1 -ene-3,5-dione (266
mg, 48%) as a yellow oil: TH NMR (400 MHz, CDC1;) 8 0.17 (6H, s, Si(CHs)z), 0.99
(9H, s, SiC(CHa)s), 1.18 (9H, s, C(CH3)3), 1.41 (6H, s, 2 x C(CHa)), 3.83 (3H, s,
OCHs), 6.54 (1H, d,J = 15.6 Hz, vinyl CH), 6.84 (1H, d, J=8.0 Hz, ArH), 6.98 (1H, d,
J=2.0Hz, ArH}), 7.06 (1H, dd, /= 8.0, 2.0 Hz, ArH), 7.66 (1H, d, J=15.6 Hz, vinyl
CH) ppm. '



10

15

20

25

30

80
"~ 544-11ydr oxy- 3- net hownhenv1l- 1-o-tol vl pen
wo 200808d88- 1. 3-di one Starting PCT/GB2007/002527
mat eri al : Procedure: Yi el d: Conpound 65as
Exanpl e 3194% except ?ﬁSI ng 10% pal | adi um
on carbon and with purification using
col utm chr omat ogr aphy Spectral LCVMS 313
[ MEHr;  11-1 NVR (400 MHz, CDClBg 52.42
(E)-1dthtert-bGRimethylsifylpgyB3 methoxyplpng)-440.¢-trjpmethyThept-1-enc-
3 5-afohi2)66 e, §6552ar2P) Wae MssoRtd iRy drouS TBB (103}, and stirred at

s, OCH3),.5.62 (1H rs, r. a
room Singiap ey g o JBRElop R f7g o vas sads
(yellopheern bolu@hi) goeﬁde?ﬁgm@go‘k@r) (arg}q!le TP was S)L\frgb qvermght at
Toom _@rat(nqe.HAftg thielﬁnc&he@olb@ﬁs wWifeldmoved wder (atithm to leave a

residtgiv@ich—?;s pgn ed'lgz?r i:_ﬁluznm)](%:Aor% o%rir;_\jr ngsrllég yﬂénﬁgfchl‘gfomethane
/ dieti@iHhthap (irf) to 18T tNBAR (£ DG-Hviiexy- 10D 03ypher )-453,6-

eir -1 éne-3;5tdio \ agégaa.ﬂc oPAbil:
tmﬁﬂ%ﬂ%ﬁ% é?lz‘/g?ngg %) 38 dark HB10Hbil: 'H NMR (400

. 9(2 X .
Mty § 339 03, G653 b T4, 5t LS5 438 Ort s B,
6.03 1A46ors3 phend 831), 604 (1108, JE2 5637 vinyl CH), 6.92 (11, d, /= 8.0 Hz,
8 = Hydr - 3- e - di
R A b SR TR 33 b .
= 15.sHarvinyitd meeri al : Conpound 100
Procedure: as Exanple 31 Yield: 82% 107

Exal)S pt using 10% pal | adi um on carbon and
-—"&H—‘iﬁxa purification using colum

e filaidaeNVR (400 Mz, CDCL13) 5 1.43 |
—‘a3l—ata: 611, s, OCC(CH3)2C0), 2.38 (311, s,
Co Y 264 (2H t, J =7.2 Hz, CH2),

2.77 (211, t, J= 7.2 Hz, CH2), 3.77 (311,

Imidszole GSER), 4.37 nhn) addders BlGidimpRaag] C:ll‘-lﬁ'iﬁe, d(gﬁ.mﬂggét.ﬂ

mogflv"gl%e a%!eégoﬁf?lgt}ﬂgﬁf%h@wfﬁ 31{ gf?g%& ér,xmoj) i @):h%drous DMF
(30 niflz , Thé\mixiuye wag stk@d f2p4m igmpefatrgunger pipitrogen gtmosphere for
18 b A sdtventt wo rdnmbbd iflvacd dnd B Rsiliid taken p A DEM (25 mi).
B ST O
and cbil@ntBB inbkdo OT5ive k2G04 PuiR@i@Sy col@m chmatography on
silica%l%ég ggm /ééﬂ%ieﬁl% ethdA81 883.2yhé Quedbavek BPs-G3ers-

ooty e STHE TR Y Bl o Rt 2
(1.4 ¥, PBRIW h yaRAaN B KB -(4i00IHY, CIBIIABDILAEH, s, SiCHs)), 0.77
o ey LAl R OcedWis: dbAbE: iy, 131 1, q,/=3.5 Hz,

cyclopropyl CHy), 1.35 (3H, s, CH3), 3.82 (3H, 5, OCH3), 5.70 (1H, s, enol CH ), 6.34
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Conmpound 10las Exanpl e 3129%428- except
usi ng 109%430C pal | adi um on car bon and

wo 009 purification using colum  pCT/GE2007/002527
chr omat ogr aphy Spectral LCV5S 322 (M ; NWR
(400 Mz, CDCI3) 2.77 (2H data:m CH2),
2.96 (2H, m CH2), 3%?8(3H s, OCH3),

Can g3 Iiéék’ii"“mmen%zﬁn%ﬁgé é’%ér%}ﬁ'%lgbﬂ')@ﬂ ™2

ArH), SPILH 4273 Y62H2, iyl OH) 1590 H, bes, g1 PH)apr.
d /—84Hz Arli), 7.75 (2H, d J—84

Toa giimwlg Fiﬁhﬁlﬂﬁ_ @éi4—tezjf%&tyiglgefhylsﬂédoxy 3- agshox H%ényg 1-(1-

methy §Go NVRY pE0 e MBiRion GDEE3)6 Bm@)in i@ydrw T (35 mi

under%\‘lf3 &@addt%z\iaﬁ?ﬁ 1 711;ng6(9;/ ) 7. @%@7 Sur;lﬂgswag éontinued for a
118.09, 120.82, 125 &J cn;g 29(2

furthei 4!'Upbn at jarn teﬂleeratrf% 8Toé§ts 50 RQP di(hégli% I, 7.57

mmol} £l 1K3pixtik@ BeaBB atpgfhc for 5h. DCM (35 ml) was added to the cooled

rmxtu§ fgglﬂc‘w%a }ettffl:t %‘ﬂn}{ ﬁﬂ@&%&)c'la@er( Mﬂit&xﬁasﬁ%dmiﬂl

oxy p ent ane- St
water 8 RS ﬁéa%m B GRS T iR e ves
pmﬁw@,aﬁluﬁx aﬂ@hzmagamfw&ﬁeaa&ﬁ‘g @xcieynd ethesi BAQAc (100:0 —

95; 5)%?93 °e$ o glt dgﬁ@“&ﬂ@n S E{%@mﬂﬁf}low 3 l?.ethoxy-phenyl)-z 2-

hr'omat ogr

& hy
dimetngig)-( OB EETOpYIPRIe NVFROIADES KIS e preligy ol '

NMR5(4ém3§z cBbh) 50.16ICERNAL),), B6Y@H(RI=1.5 He, cyclopropyl
CHz)ﬂ_{h_% (% %_Zl%%d 1 %é%? é,%%—é) ?‘29&5!, q,izé}gl? ggclopropyl
CH2)X1.40HH, sIBLAIH;)21 383 68, 5, OCHy), 6.60 (1H, d, J = 16.0 iz, vinyl
CH), 6.84 (1H, d, J = 8.0 Hz, ArH), 7.00 (1H, d, J = 2.0 Hz, ArH), 7.07 (11, dd, J =
8.0, 2.0 Hz, AtH), 7.69 (1H, d, /= 16.0 Hz, vinyl CH) ppm.

(E)-5-(4-tert-butyldimethylsilyloxy-3-methoxy-phenyl)-2,2-dimethy}-1-(1-
methyicyclopro.pyl)-pentane-l,3—dione (1.25 g, 3.22 mmol) was dissolved in anhydrous
THF (30 mi} and stirred at room iemperatqfe under a Ny atmosphere. TBAF (3.86 ml,
3.86 mmol) was added (yellow/green solu-t.i'oﬁ goes deep red colour) and the mixture
was stirred overnight at room temperature. After this time, the solvents were removed
in vacuo to leave a residue which was purified by column chromatography on silica
using DCM as eluent to give compound 90 (770 mg, 80%) as a yellow oil: LCMS 343
[M+H]", 301 [M-H]"; "H NMR (400 MHz, CDCl;) 8 0.62 (2H, g,/ =3.5Hz,
cyclopropyl CHy), 1.26 (3H, s, CHy), 1.29 (2H, q,/=3.5 Hz, cyclopropyl CHp), 1.41
(6H, s, 0=CC(CHs),), 3.92 (31, s, OCH3), 6.21 (1H, brs, phenol OH ), 6.60 (1H, d, /=
15.5 Hz, vinyl CH), 6.93 (1H, d, J= 8.0 Hz, ArH), 7.01 (1H, d, = 2.0 Hz, ArH), 7.12
(1H, dd, J = 8.0, 2.0 Hz, ArH), 7.69 (1H, d, J = 15.5 Hz, vinyl CH) ppm: "°C NMR (100
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143. 93, 146.37, 156.10, 183.44, 195.34
ppm
w0 2008848744 - Hydr oxv- 3- met bOxvphenyl ) - 1- o#¢0Rq3/002527
entalle-1. 3-di One Procedure:Yield: as
Exanpl e 3188% except g4si ng 10% pal | adi um
on carbon and with purification using

t k -4
MHzg,gﬂg‘r‘[‘éz‘zo%ﬁrz%W 2986 é@%‘é’z&-%é%a&ggs Ngmg!} 5184 85,119.27

123, 7@ 336108, 42D EH) 148954818, iﬂﬁﬁmnr m Cl12),
.93-2.97(211, m CH2), 3.87 (3H, s,

5.56 (1H hr s, enol CH or phenol

J&;ﬁ 5 81(1 ], s, enol CH or Phenol 'O—|),

4-iFuo b 24l 3 xphay pents

[Co%mma79HZ Ar|I) 721 727(2H m 2 x

_ 7.33 -7.37 (2H, m 2 x Aril), 743
(1H, d, J= 8.0 Hz, ArH), 15.97 (111,

brs
Torueenm iy agitio EBCOHILAS RATE. R/F&mme}bedéj’%sa“ad‘m
on a égmg)?had s%gjectéi]t@ Qﬁﬂlocﬁ@re&ﬁm oft@ropeh, with stirring for 18

110. 5 71 284
h. Tog ggprgyen 3 1R g3 B of 53 ] ot A ush vt
ethyl detBtcOZyapdatign 80he st Gyacug guye @@el@fgmhmh was purified by
coiun%ﬁ:ﬁro{nétog’l'a%ﬁpgr%fca %ﬂg@dﬂ@ﬁl@h&m Wlive 1-(Aibdachidnyl)-5-(4-

entane

e s R
oil: 16::1\19}46 N5 BHENMR(40R MEZAE{];) 56 48 BHE 12% C(eths)), 2.63-

2.67 gér c%?)"%%s é&f‘%ﬂ r% 3, 3. 767(313@ (6 s (121, ¥r s, phenol
oG, 7 Dot e 3B A P 1t
= 3. 0MEZAHE PO BH, &1, 218361z, BdAH,7.64 PH3G, / =555 832 x ArH)

ppm,qgﬂxi%(@% Hgg:[)(%%g %%v 9]% 41?% 55313%1 %fnllo 87, 114.15,

115.554B 596 121101613394, 1189, B1.24 19139471]?613%)%4 0'/ 166.61,

197, &92%9%%;51 hoxv- 4- hydr oxyphenvti - 1- phenyl pe
ntatte-1, 3-di one Starting
mat eri al : Procedure: Yield: mp.: Conpound

Exanh}658s Exanpl e 3177%110- except using

5-(4- -AO{ geghoq |3I :ﬂgh RvIFR lh:ﬁ il e W idkbne hydrochloride
égfi i rcatron usSIng coi um

(Compeund 88)

25.-

30

To a solution of compound 68 (0.42 g, 1.42 mmol) in acetonitrile (15 ml) was added 2-
(Boc-amino)ethyl bromide (0.35 g, 1.56 mmol) and potassium carbonate (0.294 g, 2.13
mmol). The reaction mixture was refluxed for 1 h. Afier this time the solution was
allowed to cool then diluted with chloroform (20 ml) and washed with sat. aq. sodium
bicarbonate (25 ml) and brine (25 ml). The ofganic layer was separated, dried
(MgSO4(anny), filtered and concentrated. The remaining residue was purified by colamn
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i g hfogdﬁlleﬂlgn HEH cﬁ;Hh lacetate (9:1 — 7:3
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T b R M g

7.96 (RdiL a8.# Ha ArH), 16 (Hatbrsyersl Qfdfrerens (Assay
1) 5 Wstar derived male rats (275 25 Q)

wer e suppressed. by CO2 overexp. . The
Touceld O B bR PR AT [STE R Roorpitighon >
methaxgphertyl)drphenytdent-44nd- b Ao 15 negn 0.pIymiggl} and 10%

paflad([i}ﬁn%élscgrb&?% %4 Jﬁ_g;anl_g%l%gctezd(@gﬁo& Lslire oﬁfﬁm%% with

stiring e .Slgyenawawaéﬁlfagdgth?ﬁ A pY ic gl and fushod
throughOMhediyl aveaté. | Bysioatisrarfthe eclvenilunder pdrced pyepswf gave a
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acetaif g} 17l B\ mea’ /¢ pensliorely ACHIS 107 YT, 464
M+Nagt T 10aR (@b MERGCTK O BS 45 ML, 08 00@IL)P21CI2-2.76 (2H, m,
T. t] e act e trd
o 5 1 S ST LRS-y il oo
4.05 @Hi trel st 2@ Ho WHCHLCH:B 5123 (1Hpbrs, N, 618 (1H, s, enol CH), 6.74-
6.85 @HI A0, 2Rel76ORHT MG A A€1),785HEN ESmYEN &11), 16.15

measur ) WO
“H’ﬁéﬁﬁdggg%mneszoonoozsz? 110 Table 6
TRPV1 receptor nodulation in the rat vas

To 2 SakES @@i#m&ﬂﬁ&ﬂ%ﬁ%@txﬁ@ﬂ_ﬁﬂyﬁl&l)@fphenylpentane-1,3-
~unsat ur at ed i{ila}gg U é.nhl biti o“pas%{de%oswi HClin

dione(id g & 48 mmplhdissQtedimdigxane G mbiv; P wispgry

dioxate @ M, D384, .43 ®fol) S1d3Grred at RT for 1 h. After this time diethyl

ether (20 ml) was added and an off-white emulsion was visible. The solvents were

N rcsidutc I'\L%icf{ F3s epqgﬁérb? Qcﬁur&r’ cgﬁ)ﬁﬁ{oglla&y JnQ siﬁéa Gsing petrol/ethyl
prost at

removed by evaporation in vacuo to give a brown gum residue. Residual dioxane was
removed by azeotroping with methanol and then drying the product on high pressure
line to give 5-(4—(2—aminoeﬂ10xy)—3—meﬂloxyphexgyl)-1—phenylpentane—l,3—dione
hydrochloride (163 mg, 99%) as a brown powdery solid: mp 80°C; LCMS 342
[M+HT", 364 [M+Na]*, "H NMR (400 MHz, MeOD) 5 2.79-2.82 (2H, m, CH;), 2.99-
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3.02 (2H, m, CH3), 3.33-3.34 (2H, m, NHCH; + solvent signal), 3.90 (34, s, OCH3y),
4.20 (2H, t, J = 5.0 Hz, NHCH,CH,), 6.37 (1H, s, enol CH), 6.84-6.98 (3H, m, 3 x
ArH), 7.48-7.60 (3H, m, 3 x ArH), 7.93 (2H, d, /= 8.0 Hz, 2 x ArH) ppm; BC NMR
(100 MHz, MeOD) & 33.04, 41.40, 41.83, 57.31, 68.16, 98.35, 114.54, 117.51, 122.73,
128.84 (2 x CH), 130.58 (2 x CH), 134.34, 136.75, 137.93, 147.75, 151.73, 184.57,
198.44 ppm. -

Example 59
5-(4-( 2-aminoethoxy)-3-methoxyphenyl)-1-phenylpentane-1,3-dione hydrochloride

{Compound 87)

To a solution of compound 32 (0.55 g, 1.69 mmol) in acetonitrile (20 ml) was added 2-
{Boc-amino)ethyl bromide (0.415 g, 1.85 mmol) and potassiumn carbonate (0.35 g, 2.5
mmol). The reaction mixture was heated at reflux for 1 h. After this time, the solution
was allowed to cool then diluted with chloroform (25 ml) and washed with sat. ag.
sodium bicarbonate (25 mt) and brine (25 ml). The organic layer was separated, dried
{MgSOaann)). filiered and concentrated in vacuo. The residue was purified by cohimn
chromatography on silica using dichloromethane, then petroleum ether / ethyl acetate
(9:1 — 7:3) to give (380 mg, 48%) as a brown oil: 'H NMR (400 MHz, CDCly) § 1.44
(15H, br s, 0—CO(CH3); and NHCOOC(CH3})s), 2.63-2.67 (2H, m, CHy), 2.76-2.79
(ZH, m, CH,), 3.49 (2H, 4, 7= 5.0 Hz, NHCH;), 3.75 (3H, 5, OCHj), 4.00 (2H, t, J=5.0
iz, NHCH,), 4.41 (1H, t, J = 8.0 Hz, NH), 5.22 (1H, brs, NH), 6.53-6.56 (2H, m,2 X
ArH), 6.72 (1H, d, J = 8.0 Hz, ArH), 7.34 (2H, brt, /= 8.0 Hz, 2 x ArH), 7.50 (1H,t,J
= 8.0 Hz, ArH), 7.68 (2H, 4, J = 8.0 Hz, ArH) ppm.

To a solution of 5-(4-(2-N-hoc-aminoethoxy)-3-methoxyphenyl)-2,2-dimethyl-1-
phenylpent-4-ene-1,3-dione (200 mg, 0.42 mmol) in dioxane (2 ml) was added drop
wise dry HCI in dioxane (4 M, 0.425 ml, 1.68 mmol). The reaction was stirred at RT
for 1 h, after which diethyl ether (20 ml) was added and an off-white emulsion hecame
visible. The solvenis were remaved by evaporation in vacuo to give a clear gum

residue. Residual dioxane was removed by aieotroping with methanol and then drying
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95 {E)-1-{4-Chloro-3-methylphenyl)-5-{4-hydroxy-3-methoxyphenyi)pent-

4-ene-1,3-dione

Starting material: Procedure: Yield:
4-chlero-3-methyl benzoic acid as Example 10 17%

Spectral LCMS [M-H]" 343; "H NMR (400 MHz CDCl,) 6 2.43
data: (3H, s, CH3), 3.92 (3H, s, OCHj3), 5.89 (1H, s, enol CH or
phenol OH) 6.26 (1H, s, enol CH or phenol OH), 6.48 (1H,
d, CH=CH), 6.92 (1H, d, ArH), 7.04 (1H, 5, ArH), 7.10 (1H,
d, ArH), 7.42 (1H, d, ArH), 7.59 (1H, d, CH=CH}, 7.68
(1H, d, ArH), 7.80 (1H, s, ArH) ppm.

-

{E)-1-(4-Chloro-2-methvlphenyl)-5-(4-hvdroxy-3-methoxyphenyl}pent-

4-ene-1,3-dione

Starting material: Procedure: Yield:

4-chloro-2-methyl-benzoic acid as Example 10 15%

Spectral LCMS 345, 343 [MT'; 'H NMR (400 MHz, CDCl) & 2.45

data: (3H, s, PhCHs3), 3.88 (3H, s, OCH3), 5.81 (1H, br s, enol CH
or phenol OH), 5.89 (1H, s, enol CH or phenol OH), 6.37
(1H, d, J= 15.6 Hz, vinyl CH), 6.87 (1H, d, J=8.0 Hz,
ArlD), 6.98 (1H, ¢, J=2.0 Hz, ArH), 7.06 (1H, dd, J = 8.0,
2.0 Hz, ArH), 7.13-7.19 (2H, m, 2 x Arl1), 740 (1H, 4, J =
8.0 Hz, ArH), 7.55 (1H, 4, J = 15.6 Hz, vinyl CH), 15.89
(1H, br s, enol OH) ppm; C NMR (100 MHz, CDCl3) &
20.61, 55.95, 100,91, 105,51, 114.84, 120.53, 122.93,
125.90, 127.55, 129.56, 131.38, 135.82, 136.48, 139.22,
140.61, 146.79, 147.91, 179,65, 192.23 ppm.

(E}-l-(3-__Chloro-Z-methylphenvl)-S-(4—hvdroxv-3-methoxyphenvl)pg_n_t;

4-ene-1.3-dione

" Starting material: Procedure: Yield:

3-chloro-2-methyl-benzoic acid as Example 10 26%

Spectral LCMS 345, 343 [M]"; 'H NMR (400 MHz, CDCl3) § 2.53

data: (3H, s, PhCH3), 3.97 (3H, 5, OCH3), 5.92 (1H, br s, enol CH
or phenol OH), 6.44 (1H, d, /= 15.6 Hz, vinyl CH), 6.95
(1H, d, J = 8.0 Hz, ArH), 7.06 (1H, d, J = 2.0 Hz, ArH),
7.14 (1H, dd, J = 8.0, 2.0 Hz, ArH), 7.20 (1H, t, /= 8.0 Hz,
ArH), 7.37 (1H, d, J= 8.0 Hz, ArH), 7.46 (1H, 4, /= 8.0
‘Hz, ArH), 7.64 (1H, d, J = 15.6 Hz, vinyl CH), 15.81 (1H,
br 5, enol OH) ppm; >C NMR (100 MHz, CDCl;) § 17.34,
55.96, 101.50, 109.55, 114.86, 120.35, 122.99, 126.28,
126.60, 127.50, 131.11; 134.43, 136.00, 140.13, 140.93,
146.80, 147.99, 179.67, 192.98 ppm.




-23 11 24 111 -8 -12 6 52 49 -15 -28 7 35
76 -19 -41 12 19 73 -13 -14 32 22 21 -47
wo 2008/0d49783- G ngerdi one 17 18 -37 -43 2@6CI/GB2007/002527

93
98  (E}1-(3-Chlore-4-methylphenyh)-5-(4-hydroxy-3-methoxyphenyl)pent-
d-ene-1.3-dione oo -
Starting material: Procedure: . Yield:
3-chloro-4-methyl benzoic acid as Example 10 20% =
Spectral LCMS [M'] 345; 'H NMR (400 MHz CDCL) §2.42 (3H, 5,
data: CH3), 3.94 (3H, 5, OCH3), 5.84 (1H, 5, enol CH or phenol
OH) 6.25 (1H, s, enol CH or phenol OH), 6.48 (11, d,
CH=CH), 6.93 (1H, d, ArH), 7.04 (1H, s, ArH), 7.10 (1H, d,
ArH), 7.42 (1H, d, AtH), 7.59 (1H, d, CH=CH), 7.68 (1H,
d, ArH), 7.91 (1H, s, ArH) ppm.
101 {E)-1-(4-Cyanophenyl)-5-(4-hydroxy-3-methoxyphenyl)pent-4-ene-1.3-
dione
Starting materiak: Procedure: Yield:
4-cyanobenzoic acid as Example 31%
10
Spectral LCMS 320 [M-H["; 'H NMR (400 MHz, DMSO-ds) & 3.89.
data: (3H, s, OCHa), 6.85-6.90 (3H, m,1 x vinyl CH and 2 x
ArH), 7.22 (1H, dd, J=8.4,2.0 Hz, ArH}, 7.37(1H, d, J =
2.0 Hz, AtH), 7.77 (1H, d, J = 16.0 Hz, vinyl CH), 8.07
(2H,d, J=8.4Hz 2 x ArH), 8.19 (2H,d, /=84 Hz, 2x
ArH), 9.77 (1H, br s, enol OH) ppm; C NMR (100 MHz,
DMSO-dg) & 56.25, 98.10, 111.93, 115.11, 116.37, 118.83,
120.86, 124.07, 126.73, 128.21 (2 x CH), 133.43 (2 x CH),
139.79, 142.86, 148.64, 150.39, 184.00, 184.14 ppm.
102 {E)-1-(4-tert-Butvlphenyl)-5-(4-hydroxy-3-methoxyphenvi}pent-4-ene-

1.3-dione

Starting material: ' Procedure: Yield:
4-tert-butyl benzoic acid as Example 10 6%

Spectral LCMS 353 [M+H]*, 375 [M+Na]"; 'H NMR (400 MHz,

data: CDCl3) § 1.36 (9H, s, C(CHs)), 3.97 (3H, s, OCHS3), 5.88
(1H, brs, enol CH or phenol OH), 6.32 (1H, s, enol CH or
phenol OH), 6.53 (1H, d, J = 15.5 Hz, vinyl CH), 6.95 (1H,
d, J=8.4 He, ArH), 7.08 (1H, d, /= 1.6 Hz, AtH), 7.14
(1H, dd, J= 8.4, 1.6 Hz, ArH), 7.50 (2H,d, /=84 Hz, 2 x
ArH), 7.63 (1H, d, J= 15.5 Hz, vinyl CH), 7.90 (2H, d, J =
8.4 Hz, 2 x ArH), 16.33 (1H, brs, enol OH) ppm; *C NMR
(100 MHz, CDCl5) 8 31.11, 35.08, 55.94, 97.10, 109.48,
114.80, 121.08, 122,79, 125.60 (2 x CH), 127.17 (2 x CH),
127.73, 133.50, 139.99, 146.76, 147.71, 156.22, 179.91,
188.53 ppm.
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103 (E')—S—(4—Hvdroxv—3—methoxvphenvl}-l-o-tolvlpent-4-ené-1.3-di(me

Starting material: * Procedure: Yield:
o-toluic acid as Example 10 22%

Spectral LCMS 311 [M+HT", '"H NMR (400 MHz, CDCl;) 8 2.55

data: (3H, s, PhCH3), 3.94 (3H, 5, OCHs), 6.02 (2H, brs, enol CH
and phenol OH), 6.47 (1H, d, J=16.0 Hz, vinyl CH), 6.94
(14, d, J= 8.0 Hz, ArH), 7.06 (1H, d, J= 1.6 Hz, ArH),.
7.13 (1H, dd, J = 8.0, 1.6 Hz, ArH), 7.24-7.27 (2H, m, 2 X
ArH), 7.37 (1H, td, J 8.0, 1.6 Hz, ArH), 7.55 (1H, 4, J=8.0
1z, ArH), 7.64 (1H, d,.J=16.0 Hz, vinyl CH), 16.08 (1H,
brs, enol OH) ppm; 3¢ NMR (100 MHz, CDCl;) 8 20.64,
55.87, 101.07, 109.50, 114.81, 120.70, 122.79, 125.66,
127.57, 128.16, 130.62, 131.41, 137.03, 137.30, 140.29,
146.78,147.81, 179.61, 193.30 ppm

104 (E)-S—(4-Hvdroxv-3-methoxvphenvl)-l-m-tolvlpent—4—ene—1.3—dione

Starting material: Procedure: Yield:
m-toluic acid as Example 10 43%

Spectral LCMS 311 [M+HY, "H NMR (400 MHz, CDCls) 6 2.44

data: (3H, s, PhCH3), 3.96 (3H, s, OCH3), 5.91 (11, br s, enol CH
or phenol OH}, 6.33 (1H, s, enol CH or phenol OH), 6.52
(1H, d, /= 16.0 Hz, vinyl CH), 6.95 (1H,d, J=8.0 Iz,
ArH), 7.07 (1, d,J=2.0 Hz, ArH), 7.14 (1H, dd, /= 8.0,
2.0 Hz, ArH), 7.35-7.37 (2H, m, 2 x ArH), 7.63 (1H, d,J=
16.0 Hz, vinyl CH), 7.74-7.78 (2H, m, 2 X ArH), 16.30 (1H,
brs, enol OFT) ppm: °C NMR (100 MHz, CDCls) § 2140,
55.93, 97.32, 109.48, 114.81, 121.02, 122.84, 124.42, '
127.68, 127.83, 128.48, 133 .21, 136.23, 138.38, 140.22,
146.78, 147.80, 180.27, 188.70 ppm.

{E}-5-{ Z—Chloro—4—lwdr0xv»5—methoxvphenvl)«l~(nanhthalene—3—

105
yl)pent-4-ene-1,3-dione )
Starting material: Procedure: Yield:
2-naphthoyl chloride and (E)-4- as Example 10 48%

(2-chloro-4-hydroxy-5-methoxy-

phenyl)but-3-en-2-one (prepared

from 2-chloro-4-hydroxy-3-

methoxy-benzaldehyde following

the method of Denniff, P,

Macleod, 1., and Whiting, D. A.

JCS Perkin 1. 82-87 (1979)

Spectral LCMS 381, 379 [M]", "H NMR (400 MHz, CDCls) 6 3.98

data: (3H, s, OCHs), 5.91 (1H, s, phenol OH or enol CH), 6.53
(1H, s, phenol OH or enol CH), 6.57 (1H,d,/=16.0Hz,
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vinyl CH), 7.01 (1H, s, ArH), 7.14 (1H, s, Arll), 7.55-7.63
(2H, m, 2 x ArH), 7.89-7.94 (2H, m, 2 x ArH), 7.98 (1H, 4,
J= 8.0 Hz, ArHl), 8.02 (1H, dd, /= 8.0, 2.0 Hz, ArH), 8.07
(1H, d, J = 16.0 Hz, vinyl CH), 8.51 (11, s, ArH), 16.26
{(1H, brs, enol OH) ppm; '*C NMR (100 MHz, CDCl;) &
56.18, 97.67, 108.26, 116.04, 123.27, 123.37, 124.89,
126.77, 127.78, 128.19, 128.38, 128.46, 128.55, 129.40,
132.68, 133.50, 135.36, 135.97, 145.76, 148.02, 179.63,

188.75 ppm.
106 (E)-5-(3-Ethoxy-4-hvdroxyphenyi}-1-phenylpent-4-ene-1.3-dione

Starting material: Procedure: Yield:

benzoic acid and 1-(4-hydroxy-3- as Example 10 46%

ethoxyphenyl}-but-1-énc-3-one

{prepared from ethyl vanillin

following the method of Denmiff,

P., Macleod, 1., and Whiting, D.

A, JCS Perkin I. 82-87 (1979))

Spectral LCMS 311 [M+H], "H NMR (400 MHz, CDCl;) & 1.50

data: (3H, t,J=7.0 Hz, OCH,CHs), 4.19 (2H, q, /= 7.0 Hz,
OCH-CHs), 5.93 (1H, br s, enol CH or phenol OH}, 6.33
(1H, s, enol CH or phenol OH), 6.51 (1H,d, J=16.0 Hz,
vinyl CH), 6.96 (1H, d, J = 8.0 Hz, ArH), 7.06 (14, d, J =
1.6 Hz, ArH), 7.14 (1H, dd, J= 8.0, 1.6 Hz, ArH), 7.46-7.57
(3H, m, 3 x ArH), 7.63 (1H, d, J= 16.0 Hz, vinyl CH), 7.96
(?H, d, J= 8.0 Hz, ArH), 16.28 (1H, brs, enol OH) ppm;
B3¢ NMR (100 MHz, CDCl3) & 14.76, 64.55, 97.15, 110.46,
114.76, 120.86, 122.66, 127.20 (2 x CH), 127.55, 128.56 (2
x CH), 132.34, 136.20, 140.43, 146.07, 147.96, 180.52,
188.28 ppm.

53

1-(4-Chlorophenyl}-53-( 4-hydroxy-3-methoxyphenyl)pent-4-ene-1,3-

dione
Starting material: Procedure: Yield:
4-chlorobenzoic acid as Example 10, 31%
excepl using citric
acid and
dichloromethane in
the work-up
Spectral MS (+ve): (m/z) 331 MH"; H NMR (300MHz, CDCl3)
data: §3.94 (3H, s, OCH3), 5.90 (IH, bis, OH), 6.26 (1H, s, enol

CH), 6.48 (1H, 4, J = 15.9Hz, CH=CH), 6.93 (14, d, J="7.8
Hz, ArH), 7.04 (1H, d, 7= 1.8 Hz, ArH), 7.12 (1H, dd, J =
8.4, 1.8 Hz, AtH), 7.42 (2H, d, J = 8.4 Hz, ArH), 7.62 (1H,

d,./=159Hz, CH=CH), 7.86 (2H, d, /= 8.4 Hz, AtH),
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3 ILi|(3 Chlorophenvl)—S—(4—hvdroxv—3-methoxvphenvl)pent—4—ene—1 3-

dione
Starting material: Procedure: Yield:
3-chiorobenzoic acid as Example 10, 24%
except using citric
acid and
dichloromethane in
the work-up
Spectral MS (+ve): (m/z) 331 MH"; 'H NMR (300MHz, CDCls) &
data: 3.94 (3H, s, OCH3), 5.91 (1H, brs, OH), 6.28 (1H, s, enol

CH), 6.49 (1H, 4, J=15.3 Hz, CH=CH), 6.92(1H, d, J=
7.8 Hz, ArH), 7.05 (1H, d, /= 1.8 Hz, ArH), 7.12 (1H, dd, J
=8.1,, 2.1 Hz, ArH), 7.40 (1H, t, /= 8.1 Hz, ArH), 7.48 -
7.51 (1H, m, ArH, 7.63 (1H, d, J = 15.9 Hz, CH=CH),
16.11 (14, s, OH) ppm

55 1-(3,4—Diclilor0phenvl}-5—( 4-hydroxy-3-methoxyphenylpent-4-ene-1,3-

dione
Starting material: Procedure: Yield:
3,4-dichlorobenzoic acid as Example 10, 27%
: except using citric
acid and
dichloromethane in
the work-up
Spectral MS (-ve): (m/z) 363 M'(-H); 'H NMR (300MHz, CDCls) §
data: 3.96 (3H, 5, OCHs), 5.88 (1H, brs, OH), 6.25 (1H, s, enol

CH), 6.50 (1H, d,J = 15.6 Hz, CH=CH), 6.95 (1H, d, J=
8.4 Hz, ArH), 7.07 (114, s, ArH), 7.14 (1H, d, J= 7.8 Hz,
ArH), 7.55 (1H, d, J = 8.1 Hz, ArH), 7.65 (1H,d,J=15.9
Hz, CH=CH), 7.76 (1H, d, /= 8.7 Hz, ArH}, 8.03 (1H, s,
ArH), 16.08 (1H, s, OH) ppm.

56 1—(2,4—Dichlor0phenvl)-S-(4-hvdroxv—3-methoxyphenvl)pent-4-ene-I.3-

dione

Starting material: Procedure: Yield:
2,4-dichlorobenzoic acid as Example 10, 8%

except using citric

acid and

dichloromethane in

the work-up
Spectral MS (+ve): {m/z) 364 MH'; 'H NMR (300MHz, CDCly)
data:
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5 3.95(3H, s, OCHs), 5.8 (1H, brs, OH), 6.15 (1H, s, enol
CH), 6.45 (1H, d, J = 15.9 Hz, CH=CH), 6.93 (14, d, J =
8.1 Hz, Artl), 7.05(1H, s, ArH), 7.13 (1H, d, /= 8.4 Hz,
AtH), 7.33 (1H, d, J = 8.1 Hz, AtH), 7.47 (1H, 5, ArH),
7.57-7.67 (2H, m, CH=CH, ArH), 15.66 (1H, s, OH) ppm.

6—(4—Hvdroxv—3-methoxvphenvl)-—l-naphthalen-l-—yl-hex—S-ene-Z,4-

dione

Starting material: Procedure: Yield:
1-naphthaleneacetic acid as Example 10, 4%

Spectral
data:

except using citric

acid and

dichloromethane in

the work-up )
MS (-ve): (m/z) 359 M*(-H); 'H NMR (300MHz, CDCl3)
$2.05-2.07 (2.5H, m), 2.49 (1.8H, s), 3.34 (1.4H,
unresolved m), 3.56-3.57 (1.1H, m)}, 3.78 (3H, s), 4.19
(2.3H, unresolved m), 4.38 (0.2H, brs), 4.83 (0.3H, brs),
5.22 (0.3H, brs), 5.70-5.72 (1.6H, m), 6.40-6.75 (211, m),
6.76 (0.9H, unresolved m), 7.02 (0.9H, unresolved m), 7.23
(1H, brs), 7.23-7.68 (6.511, m), 7.70-8.10 (4.4H, m), 8.71
(0.4H, unresolved m}, 9.55 (0.9H, unresolved m) ppr.

6-{4—Hvdroxv—3-methoxvphenvi}-1,1—diphenylhex—S—ene—ZA—dione

-Starting material: Procedure: Yield:
diphenyl acetic acid as Example 10, 6%

Spectral
data:

except using citric

acid and

dichleromethane in

the work-up .
MS: (m/2) 387 MH; 1 NMR (300MHz, CDCl3) § 2.05
(0.1H, s), 2.19 (1H, s), 2.40 (0.3H, s), 3.70-3.85 (1H, m),
3.93 (3H, s, OCH3), 5.10 (0.9H, brs), 5.31-5.35 (0.6H, m),
5.59 (0.5H, brs), 5.66 (14, s), 5.88 (0.9H, 5), 6.30 (0.9H, d,
J=15.9Hz, CH=CH), 6.91 (1H, d, /= 8.1 Hz, ArH), 7.01-
7.18 (4H, m), 7.25-7.50 (16H, m), 7.53 (1H, d, /=159 Hz,
CH=CH), 15.28 (1H, s, OH) ppm

6-( 4-Hvdroxv—3—methoxvphenvl)-l.l-dimethyl—l-phenvl—hex—S—ene—2.4-

dione

Starting material: Procedure: Yield:
2-methyl-2-phenyl-propionic as Example 10, 3%
acid (synthesied from except using citric
phenylacetic acid) acid and
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Compound 58 as Example 56 78%
Spectral LCMS 375 [M+H]", 373 [M-H]"; "H NMR (400 MHz,
data: CDCl3) 8 1.63 (6H, s, 0=CC(CHs)y), 3.86 (3H, s, OCHz),

5.92 (1H, br s, phenol OH), 6.58 (1H, d, J= 15.5 Hz, vinyl
CH), 6.84 (1H, d, J = 8.0 Hz, ArH), 6.90 (1H, d,J=2.0Hz,
ArHD), 7.03 (1H, dd, J = 8.0, 2.0 Hz, ArH), 7.49-7.59 (2H,
m, 2 x ArH), 7.74 (1H, d, = 15.5 Hz, vinyl CH), 7.81-7.35
(2H, m, 2 x ArH), 7.90-7.95 (2H, m, 2 x ArH), 8.36 (1H, br
s, ArH) ppm; '*C NMR {100 MHz, CDCl;) § 23.42, 56.01,
60.36, 109.66, 114.66, 119.17, 124.19, 124.79, 126.61,
126.73, 127.58, 128.37, 128.63, 129.84, 130.99, 132.36,
133.01, 135.29, 144.87, 146.66, 148.54, 198.69, 200.08

ppm.

100  (£)-5-(4-Hydroxy-3-methoxvphenyl)-2.2-dimethvl-1-p-tolylpent-4-ene-

1.3-digne

Starting materiak: Procedure: Yield:
Compound 65 : as Example 56  87%

Speciral "H NMR (400 MHz, CDCl;) § 1.54 (6H, s, OCC(CH3)CO),

data: _2.36 (3H, s, PhCH3), 3.89 (3H, s, OCHz3), 5.92 (1H, br s,
phenol OH), 6.52 (1H, d, J = 15.5 Hz, vinyl CH}), 6.87 (1H,
d, J= 8.0 Hz, Arll), 6.92 (1H, d, J 2.0 Hz, ArH), 7.04 (1H,
dd, J= 8.0, 2.0 Hz, ArH), 7.18 (2H, d, J 8.0 = Hz, 2 x ArH]},
7.70 (14, d, J = 15.5 Hz, vinyl CH), 7.76 (211, d, /= 8.0 Hz,
2 x ArH) ppm.

70 5_{4-Hydroxy-3-methoxyphenyl}-2.2-dimethyl-1-(1-

methyleyclopropylpentane-1.3-dione

Starting material: Procedure: Yield:
Compound 90 as Example 31 75%
except using 10%

pailadium on carbon
and with purification
using columm

chromatography
Spectral LCMS 375 [M+H]", 373 [M-H]"; '"H NMR (400 MHz,
data: CDCl) § 1.63 (6H, s, 0=CC(CHs)y), 3.86 (3H, s, OCH;),

5.92 (1H, br s, phenol OH), 6.58 (1H, d,J = 15.5 Hz, vinyl
CH), 6.84 (1H, d, J = 8.0 Hiz, ArH), 6.90 (1H,d, /=20
Hz, ArH), 7.03 (1H, dd, J = 8.0, 2.0 Hz, Arl), 7.49-7.59
(2H, m, 2 x ArH), 7.74 (1H, d, J = 15.5 Hz, vinyl CH),
7.81-7.85 (2H, m, 2 x ArH), 7.90-7.95 (2H, m, 2 x ArH),
8.36 (1H, br s, ArH) ppm; ’C NMR (100 MHz, CDCls) &
23.42, 56.01, 60.36, 109.66, 114.66, 119.17, 124.19,
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124.79, 126.61, 126.73, 127.58, 128.37, 128.63, 129.84,
130.99, 132.36, 133.01, 135.29, 144.87, 146.66, 148.54,
198.69, 200.08 ppm.

71 1-(4-Hydrexy-3-methoxyphenvl)-4.4,6.6-tetramethyihepiane-3.5-dione

Starting material: Procedare: Yield: 76% m.p.:
Compound 91 as Example 31 98-
except using 10% 99°C

palladium on carbon
and with purification
using column

chromatography
Spectral TH NMR (400 MHz, CDCl:) & 1.15 (3H, s, C(CH3),), 1.34
data: (6H, s, 2 x C(CH3)), 2.70 (2H, t, S = 8.0 Hz, CHy), 2.85

(24, t, J = 8.0 Hz, CHy), 3.88 (3H, s, OCH3), 5.48 (1H, br
s, phenol OH), 6.67-6.69 (2H, m, 2 x ArH), 6.83 (1H, d,J=
8.0 Hz, ArH) ppm; "*C NMR (100 MHz, CDCl3) § 23.04,
28 40, 29.53, 40.88, 45.68, 55.89, 62.36, 111.14, 114.32,
120.92, 132.72, 143.98, 146.38, 208.94, 214.27 ppm.

72 1.5-bis(. 4—Hvdrdxv—3-meﬂ:oxvphenvl)—zJ—dimethvlpentane-l.-dione

Starting material: Procedure; Yield:
Compound 92 as Example 31 69%
except using 10%
palladiom on carbon

and with purification
using column

chromatography
Spectral LCMS 371 [MT; '"H NMR (400 MHz, CDCI3) & 1.43 (6H,
data: 5, O0=CC(CHj),), 2.61-2.65 (ZH, m, CH,), 2.74-2.78 (2Z2H,

m, CHy), 3.76 (3H, 5, OCH,), 3.86 (3H, s, OCH3), 6.47
(18, s, ArfD), 6.51 (1H, dd, J = 8.0, 2.0 Hz, ArH), 6.74 (1H,
d,J= 8.0 Hz, ArH), 6.80 (1H, d, J = 8.0 Hz, ArH), 7.20
(1H, dd, J = 8.0, 2.0 Hz, ArH), 7.38 (1H, d,J = 2.0 Hz,
ArH) ppm; *C NMR (100 MHz, CDCl3) 8 23.34, 29.60,
41.01, 55.66, 55.86, 60.73, 110.77, 111.13, 113.89, 114.12,
120.91, 124.10, 127.85, 132.39, 143.81, 146.22, 146.52,
150.26, 197.43, 210.15 ppm.

21 1-(4-Chlorophenyl)-5-(4-hydroxy-3-methoxyphenyl)pentane-1.3-dione

Starting material: Procedure: Yield: m.p.:
Compound 53 as Example 57 92% 57-63°C
Spectral LRMS 331/333 [M-H]“H NMR (300 MHz, CDCls) 6 2.70
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data: {2H, t, J = 7.8 Hz, CH,CH,), 2.93 (2H, ¢, J= 7.5 Hz,
CH,CH,), 3.83 (3H, s, OCH;), 5.69 (1H, brs, CH), 6.08
(1H, s, enol CH), 6.87-6.71 {2H, m, ArH)}, 6.83 (1H,d, /=
8.4 Hz, ArH), 7.38 (2H, d,.J = 8.7 He, AsH), 7.76 (2H, d, J
=8.4 Hz, ArH), 16.12 (1H, brs, OH) ppm; C NMR (75
MHz, CDCl3) 8 31.22, 41,11, 55.73, 96.24, 110.97, 114.35,
120.72, 12823, 128.78, 132.39, 133.18, 138.41, 143.09,
146.41, 181.95, 195.84 ppm.
22 1-(3-Chlorophenyl)-5-(4-hydroxy-3-methoxyphenvhpentane-1,3-dione
Starting materiak ‘Procedure: - Yield: HLp.:
Compound 54 as Example 57 27% 54-55°C
Spectral LRMS 331/333 [M-H}"; 'TH NMR (300 Mz, CDCl;) §
data: 2.72 (2H, t, J = 8.4Hz, CH,CH;), 2.94 (2H, t, /= 8.1 Hz,
: CH,CH,), 3.26 (3H, s, OCH;), 5.49 (1H, brs, OH), 6.09
(1H, s, CH), 6.70 - 6.72 (2H, m, ArH), 6.83 (1H,d, /= 8.7
Hz, ArH), 7.37 (14, t, J=7.8 Hz, ArH), 7.48 (11,d, J =
6.9 Hz, ArH), 7.82 (1H, s, ArH), 16.01 (1H, s, OH) ppm;
3¢ NMR (75 MHz, CDCl3) 8 31.35, 41.35, 55.90, 96.69,
111.01, 114.41, 120.88, 125.04, 127.12, 129.89, 132.15,
132.47, 134.89, 136.74, 144.11, 146.47, 181.64, 196.23
ppm.
23 1-(3,4-Dihlorophenyl)-5-(4-hydroxy-3-methoxyphenvl)pentane-1.3-
dione
Starting material: Procedure: Yield: m.p.:
Compound 55 - as Example 57 50% . = 78-80°C
Spectral LRMS 365 [M-H]", 362, 367; "H NMR (300 MHz, CDClL)
data: §2.69 (21, t,J=8.1 Hz, CH>,CHy), 2.91 (2H,1,/=7.5 Hz,
CH>CHs), 3.82 (3H, s, OCHjy), 5.26 (0.5H, s, OH), 5.99
(1H, s, CH), 6.67-6.69 (2H, m, ArH), 6.82 (1H, d, J=7.5
Hz, ArH), 7.25 - 7.31 (1H, m, ArH), 7.40 (1H, m, ArH),
7.45-7.55 (1H, m, ArH) ppm; ’C NMR (75 MHz, CDCl5)
8 31.30, 40.95, 55.89, 101.56, 110.98, 114.39, 120.87,
127.32, 130.52, 130.96, 132.28, 132.65, 133.90, 137.12,
144.11, 146.45, 183.08, 195.05 ppm.
24 1-(2.4-Dihlorophenyh-5-(4-hydroxy-3-methoxyphenyl)pentane-1.3-
dione
Starting materiak: Procedure: . Yield: m.p.:
Compound 56 as Example 57 38% 86-87°C
Spectral LRMS 365 {M-HT", 367; '"H NMR (300 Mz, CDCl3) 5
data: . 2.772(28,t,J= 8.1 Hz, CH,CHy), 2.94 2H, t,J=7.5 Hz,
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dione 5 14 A4 @, Qr}f; D03Q1H, d, J= 2.1 Hz, ArH), 15.91 (1H,
brs, OH) ppm; >C NMR (75 MHz, CDCls) 6 31.33, 41.28,
55.89, 96.58, 110.99, 114.41, 120.87, 126.00, 128.94,

130.70, 132.37, 133.25, 134.84, 136.59, 144.13, 146.47,
180.80, 196.16 ppm

6-(4-Hydroxy-3-methoxvphenyl)-1-phenyl-hexane-2.4-dione

Starting materiak Procedure: Yield:
Compound 60 as Example 57 55%

Spectral LRMS 311 ]M-HJ"; 'H NMR (300 MHz, DMSO) § 2.10-

data: 238 (0.9H, m), 2.57 (2H, t,J = 7.8Hz, CH,CHz), 2.61-2.77
(4.8H, m), 3.61 (1.9H, s), 3.71 (31, 5), 3.73 3.3H, 5), 3.79
(1.5H, s), 5.71 {1H, s), 6.53-6.60 (1.6H, m, ArH), 6.62-6.69
(1.8H, m, ArH), 6.72-6.77 (1.7H, m, ArH), 7.14 (1.6H, m,
ArH), 7.20-7.86 (6.8H, m, ArH), 8.64 (0.8, s), 8.66 (1H,
s), 15.40, (1H, brs) ppm; B3 NMR (75 MHz, DMSO) 3
28.86, 30.86, 44.51, 45.16, 50.00, 56.00, 56.04, 56.36,
100.19, 112.96, 115.76, 120.72, 120.79, 127.15,127.33,
128.77, 128.94, 129.72, 130.24, 131.73, 132.04, 134.62,
135.92, 145.13, 145.22, 147 88, 192.32, 194.34, 203.23,
204.97 ppm. Analysis by 'H NMR shows a mixture of the
enol and keto tautomers in an unknown ratio. Due to the
complexity of the 'NMR only partial assignment has been
made.

29

6—(4-Hgdroxy—3—methoxgghenyl}—1-naphtha!en-l—vi—hexane—z_gl-dione

Starting material: Procedure: Yield:
Compound 61 as Example 57 19%

Spectral  LRMS 361 [M-H]'; 'H NMR (300 MHz, DMS0) 5 2.1-

data: 2.29 (3.8H, m), 2.45-2.58 (m, DMSO + CH,CHy), 2.60-
2.70 (5.7H, m), 3.68 (3.3H, 5), 3.72, (2.8H, 5), 3.85 (1.9H,
5), 4.14 (2H, 5), 430 (1.8H, 5), 5.74 (1H, 5), 6.50-6.59 (1H,
m, ArH), 6.64 (1H, t, J = 8.1 Hz, ArH), 6.74 (1H, 5, AtH),
6.80-7.15 (1H, m), 7.34 (0.8H, d, J= 4.5 Hz, Arll), 7.43-
7.55 (6.3H, m, Art), 7.81-7.97 (5.9H, m, ArH), 8.71 (1H,
s), 8.72 (1H, 5), 15.50 (0.9H, s) ppm; 130 NMR (75 MHz,
DMSO) & 28.88, 30.92, 42.48, 45.21, 47.94, 55.99, 56.04,
56.24, 100.09, 112.92, 112.97, 115.73, 115.79, 120.71,
120.77, 124.48, 124.76, 125.98, 126.07, 126.16, 126.26,
126.58, 126.74, 127.98, 128.65, 128.87, 128.97, 131.58,
131.67,132.03, 132.21, 132.52, 133.81, 133.87, 145.14,
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145.21, 147.86, 147.89, 192.64, 194.12, 203.20, 205.18
ppm. Analysis by '"H NMR shows a mixture of the enol
and keto tautomers in an unknown ratio. ‘Due to the
complexity of the 'NMR only partial assignment has been
made.

6-(4-Hydroxy-3methoxyphenvl)-1.1-diphenvi-hexane-2 4-dione

Starting material: Procedure: Yield:
Compound 62 as example 57 30%

Spectral LRMS 387 [M-HJ": 'H NMR (300 MHz, DMSO} § 2.10-

data: 2.28 (1H, m), 2.53-2.78 (5H, m), 3.69 (2.6H, 5), 3.72 (1.3H,
s), 3.74 (0.8H, s), 5.17 (0.9H, s), 5.39 (0.6H, 5), 5.70 (0.9H,
s), 6.50-6.59 (1.211, m, ArH), 6.64 (1.2H, d, J=7.8 Hz, -
ArH), 6.73 (1.2H, dd, J = 12.0, 1.8 Hz, ArH), 7.20-7.39
(12.8H, ArH), 8.64 (0.5H, s), 8.67 (1H, s), 15.45 (1H, brs)
ppm; *C NMR (75 MHz, DMSO) & 28.85, 31.05, 45.15,
55.98, 56.02, 56.37, 59.33, 63.87, 101.21, 112.93, 115.73,
120.70, 120.83, 127 41, 127.55, 128.95, 129.03, 129.27,
129,52, 131.58, 131.97, 138.55, 139.88, 145.13, 145.25,
147.87, 192.79, 194.80, 203.20, 204.58 ppm. Analysis by
111 NMR shows a mixture of the enol and keto tautomers in
an unknown ratio. Due to the complexity of the 'HNMR
spectrum only partial assignment has been made.

6—(4-Hvdroxv—3-methoxvphenyl}—l,l-dimethv_l-l—phenyl—hexane-z,tl-
dione

Starting material: Procedure: Yield:
Compound 63 as Example 57 6%

Spectral LRMS 339 [M-Hi"; '"H NMR (300 MHz, CDCl5)  1.49

data: (6H, s, 2 x CCHy), 2.45 (2H, t, J= 8.1 Hz, CH,CH), 279 |
(2H, t, 7= 8.1 Hz, CH,CH;), 3.82 (3H, 5, OCH:), 5.25 (1H,
s, CH), 5.51 (1H, brs, OH), 6.54-6.64 (2H, m, ArH), 6.78
(1H, d, J= 8.1 Hz, ArH), 7.14-7.35 (5H, m, ArH), 15.40
(1H, s, OH) ppm; *C NMR (75 MHz, CDCly) § 24.57,
26.26, 26.12, 31.61, 39.61, 44.97, 52.46, 53.09, 55.85,

- 55.89 97.75,11090, 114.28, 120.78, 120.87, 126.23,

126.62, 127.33, 128.40, 128.99, 132.46, 132.66, 142.64,
143.93, 145.30, 146.37, 189.56, 201.96, 203.36, 205.91
ppm. Analysis by 'H NMR shows a mixture of tautomers
in an approximate 3.5:1 ratio. The major tantomer is quoted.
in '"H NMR data.

74

1-(2-Chlorophenyl}-5-(4-hvdrexy-3-methoxyphenyl)pentane-1.3-dione
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Starting materfal: Procedure: Yield: In.p.:
Compound 94 as Example 57 71% 89°C

Spectral
data:

LCMS 333 [M+H]", 331 [M]; "H NMR (400 MHz, CDCl;)
§2.70-2.73 (2H, m, CHy), 2.93-2.97 (2H, m, CHy), 3.87
(3H, s, OCH3), 5.61 (1H, br s, enol CH or phenol OH), 6.02
{1H, s, enol CH or phenol OH), 6.72-6.73 (2H, m, 2 x
ArH), 6.86 (1H, d, J = 8.4 Hz, ArH), 7.31-7.40 (2H, m, 2 x
ArH), 7.43 (1H; dd, J = 8.4, 1.6 Hz, ArH), 7.56 (1H, dd, J
= 8.0 and 1.6 Hz, ArH), 15.73 (1H, brs, enol OH) ppm; °C
NMR (100 MHz, CDCL3) & 31.28, 40.92, 55.81, 101.60,
110.91, 114.31, 120.78, 126.85, 129.93, 130.60, 131.54,
131.63, 132.32, 135.38, 143.98, 146.38, 184.30, 194.86

ppm.

1-(4-chiore-3-methylphenyl}-5-(4-hydroxy-3-methoxyphenyl)pentane-

1.3-dione

Starting material: Procedure: Yield: m.p.:
- Compound 95 . as Example 57 61% 68-70°C

Spectral
data:

LCMS [M*] 347; "H NMR (400 MHz CDCl;) 6 2.40 (3H,
s, CHz), 2.70 (ZH, t, CHa), 2.91 (2H, t, CH;), 3.84 (3H, s,
OCH3), 5.49 (1H, s, enol CH or phenol OH) 6.06 (1H, s,
enol CH or phenol O1), 6.69 (1H, s, Arll), 6.70 (1H, d,
ArH), 6.81 (1H, d, ArH), 7.37 (1H, d, ArH), 7.60 (1H, 4,
ArH), 7.70 (1H, s, ArH) ppm; *C NMR (400 MHz CDCl;)
$720.3, 31.5, 41.4, 56.0,96.5, 111.1, 114.4, 120.9, 125.8,
129.4, 129.5, 132.6, 133.4, 136.7, 138.9, 144.1, 146.5,
182.6, 195.8 ppm.

1-( 4-Chlor0—2-methvlphenvl)-S—(4-hvdroxv-3—methoxvphenvl)pentane—-

1.3-dione

Starting material: Procedure: Yield: m.p.:
Compound 96 as Example 57 85% 78°C

Spectral
data:

LCMS 345 [M-H]"; "HNMR (400 MHz, CDCl,) § 2.46
(3H, s, PhCH3), 2.68-2.72 (2H; m, CHy), 2.93-2.96 (2H, m,
CH,), 3.87 (3H, s, OCH3), 5.60 (1H, br s, enol CH or
phenol OH), 5.78 (1H, s, enol CH or phenol OH), 6.71-6.73
(2H, m, 2 x ArH), 6.86 (1H, d, J= 8.0 Hz, ArH), 7.19-7.27
(2H, m, 2 x ArH), 7.36 (1H, d,J=28.0 Hz, ArH), 15.94
(1H, brs, enol OH) ppm; *C NMR (100 MHz, CDCl;) 8
20.50, 31.33, 40,97, 55.80, 100.45, 110.90, 114.32, 120.78,
125.90,.129.59, 131.26, 132.38, 134.25, 136.46, 139.08,
143.98, 146.38, 186.85, 194.98 ppm.

hirk

1-(3-chloro-2-methylphenyl}-5-(4-hydroxy-3-methoxyphenylipentane-
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13-dione
Starting material: Procedure: Yield:
Compound 97 ~ as Example 57 9%0%
Spectral LCMS 347 [M-+HT", 345 [M-HT"; 'H NMR (400 MHz,
data: CDCls) 8 2.45 (3H, 5, PhCH;3), 2.67-2.71 (2H, m, CHa),

2.92-2.96 (2H, m, CHy), 3.87 (3H, s, OCH3), 5.57 (1H, brs,
enol CH or pheno! OH), 5.73 (1H, s, enol CH or phenol
OH), 6.71-6.72 (2H, m, 2 x ArH), 6.85 (1H, 4, /=8.0 Hz,
AfH), 7.16 (1H, t, J= 8.0 Hz, Arll), 7.26 (1H,d,J=8.0
Hz, ArH), 7.44 (1H, d, J = 8.0 Hz, ArH), 15.78 (1H, br s,
enol OH) ppr; '*C NMR (100 MHz, CDCL) 6 17.28,
31.33, 40.95, 55.83, 101.21, 110.92, 114.35, 120.81,
126.46, 126.63, 131.16, 132.34, 134.44, 135.91, 138.49,
144.03, 146.42, 187.49, 195.08 ppm.

78 1-{3-chloro-4-methviphenyl)-5-(4-hydroxy-3-methoxyphenyl)pentane-
1.3-dione

Starting material: Procedure: Yield: m.p.:
Compound 98 as Example 57 83% 70-72°C

Spectral LCMS [M'] 347; "H NMR (400 MHz CDCls) § 2.41 (3H,

data: s, CHz), 2.70 (2H, t, CHy), 2.91 (2H, t, CH,), 3.84 H, 5,
OC1H;), 5.48 (14, s, enol CH or phenol O} 6.06 (1H, s,
enol CH or phenol OH), 6.70 (1H, d, ArH}, 6.71 (1H, s,
ArH), 6.83 (11, 4, ArH), 7.28 (1H d, ArH), 7.60 (1H, d,
ATH), 7.81 (1H, 5, ArH) ppm; BC NMR (400 MHz CDCl3)
5720.4,31.5,41.3,56.0,96.4,111.1, 114 5, 120.9, 125.2,
127.7,131.2,132.6, 134.2, 135.0, 140.9, 144.], 146.6,
182.2, 195.7 ppm.

86  5-(2-Chloro-4-hydroxy-5-methoxyphenyl)-1-{fnaphthalene-3-
vhpentane-1,3-dione
Starting material: Procedure: Yield: m.p.:
Compound 105 as Example 57  26% 134°C
Spectral LCMS 383 {M+H]"; 'H NMR (400 MHz, CDCl3) 8 2.76-
data: 2.80 (2H, m, CHy), 3.06-3.10 (2H, m, CHy), 3.85 (3H, s,
. OCHs3), 5.57 (1H, br s, phenol OH or enol CH}, 6.29 (1H, s,

phenol OH or enol CH), 6.77 (1H, 5, ArH), 6.96 (1H, s,
ArH), 7.53-7.61 (2H, m, 2 x ArH), 7.87-7.89 3H, m, 3 x
ArH), 7.95 (1H, 4, J = 8.0 Hz, ArH), 8.42 (10, s, ArH),
16.24 (1H, brs, enol OH) ppm. ’C NMR (100 MHz,
CDCls) 6 29.48, 39.47, 56.13, 96.82, 112.51, 115.50,
123.04, 125.19, 126.77, 127.73, 128.09, 128.18, 128.41,
120.29, 126.41, 131.93, 132.68, 135.22, 144.72, 145. 36
182.88, 195,77 ppm.
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5-{4-Hydroxy-3-methoxyphenyl}-2.2-dimethyl-1-(naphthalen-2-

vl)pentane-1,3-dione

Starting material: Procedure: Yield:
Compound 99 as Example 31 90%
except using 10%
palladium on carbon -
and with purification
using column

chromatography .
Spectral LCMS 377 [M+HT"; 'H NMR (400 MHz, CDCls) § 1.52
data: (6H, s, 2 x C{CH3)), 2.68-2.72 (2H, m, CHy), 2.76-2.80

(2H, m, CH;), 3.62 (3, 5, OCH3), 6.39 (1H, d, /= 2.0 Hz,
AvH), 6.52 (1H, dd, J 8.0, 2.0 Hz, ArH), 6.67 (1H, d,J =
8.0 Hz, AtH), 7.52-7.61 (2H, m, 2 x Arll), 7.80-7.86 (4H,
m, 4 x AtH), 8.17 (1H, s, ArH) ppm; °C NMR (100 MHz,
CDCls) § 23.30, 29.57, 41.16, 55.53, 61.14,'110.68, 114.08,
120.97, 124.45, 126.82, 127.54, 128.43, 128.73, 129.73,
130.66, 132.22, 132.27, 132.54, 135.19, 143.75, 146.13,
199.23, 209.79 ppm.

5-{4-Hydroxy-3-methoxyphenyl-1-p-tolvlpentane-1.3-dione

Starting material: Procedure: Yield:
Compound 65 as Example 31 94%
except using 10%
palladium on carbon
and with purification
using column
chromatography
Spectral LCMS 313 [M+H]"; 'H NMR (400 MHz, CDCl;) 8 2.42
data: (3H, s, PhCH;), 2.70-2.74 (2H, m, CH,), 2.94-2.98 (2H, m,
CHy), 3.86 (3H, s, OCH;), 5.62 (1H, brs, enol CH or phenol
OH), 6.14 (11, s, enol CH or phenol OH), 6.73-6.75 (2H,
m, 2 x ArH), 6.86 (1H, d, J= 8.0 Hz, ArH), 7.26 (21, d,J
=8.0 Hz, 2 x ArH), 7.78 (2H, d, /= 8.0 Hz, 2 x ArH),
16.26 (1H, brs, enol OH) ppm; *C NMR (100 MHz,
CDCl3) 5 21,53, 31.41, 41.14, 55.77, 95.98, 110.94, 114.29,
120.76, 126.99 (2 x CH), 129.28 (2 x CH), 132.03, 132.60,
143.06, 143,92, 146.37, 183.60, 195.12 ppm.

5-(4-Hydroxy-3-methoxyphenyl)-2.2-dimethyl-1-p-tolyipentane-1,3-

dione

Starting material: Procedure: Yield:
Compound 100 as Example 31 82%
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except using 10%

palladium on carbon

and with purification

using column

chromatography
LCMS 341 [M+H]"; "H NMR (400 MHz, CDCl;) §1.43 |
(61, s, OCC(CH;),CO0), 2.38 (3H, s, PhCH3), 2.64 (ZH, t, J
=7.2 Hz, CHy), 2.77 (2H, t,J= 7.2 Hz, CHy), 3.77 (3H, s,
OCHs3), 5.43 (1H, bss, phenol OH), 6.48 (1H,d, J=2.0Hz,
ATH), 6.54 (1H, dd, J 8.0, 2.0 Hz, ArH), 6.74 (1H, d,J =
8.0 Hz, ArH), 7.13 (2H, d, /= 8.0 Hz, 2 x ArH}, 7.5% (2H,
d, J = 8.0 Hz, 2 x ArH) ppm; *C NMR (100 MHz, CDCly)
521.54, 23.16, 29.58, 41.11, 55.71, 60.90, 110.83, 114.07,
129.04, 129.25, 132.42, 132.65, 143.85, 143.88, 146.20,
198.83, 209.84 ppm.

1-(4-Cyangphenyl}-5-(4-hydrexy-3-methoxyphenyl)pentane-1,3-dione

Starting material: Procedure: Yield: m.p.:
Compound 101 as Example 31 29% 128-

Spectral
data;

except using 10% 130°C

palladium on carbon

and with purification

using column

chromatography
LCMS 322 [M]’; 'H NMR (400 MHz, CDCly) 6 2.77 (2H,
m, CHy), 2.96 (2H, m, CH,), 3.88 (3H, s, OCH3), 5.50 (1H,
br s, enol CH or phenol OH), 6.14 (1H, 5, enol CH or
phenol OH), 6.71-6.73 (2H, m, 2 x ArH), 6.85 (11, d, /=
8.4 Hz, ATH), 7.75 (2H, d, J=8.4 Hz, 2 x ArH), 7.94 (2H,

d, J=84Hz, 2 x ArH), 1591 (1H, brs, enol OH) ppm; °C

NMR (100 MHz, CDCl3) 5 31.12, 41.79, 55.86, 97.43, |
110.92, 114.37, 115.37, 118.09, 120.82, 1257.36 (2 x (1),
132.29 (2 x CH), 132.40, 138.64, 144.07, 146.42, 179.43,
197.98 ppm.

1-(4-tert-Butylphenyl)-5-(4-hydroxy-3-methoxyphenylpentane-1,3-

dione

Starting material: Procedure: Yield: m.p.:
Compound 102 as Example 31 21% 87-88°C

except using 10%
palladium on carbon
and with purification
using column
chromatography
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LCMS 355 [M+H]"; '"H NMR (400 MHz, CDCl3) 6 1.35
(9H, 5, C(CH3)s), 2.72 (2H, t, /= 8.4 Hz, CHp), 2.96 2H, 1,
J= 8.4 Hz, CHy), 3.87 (3H, s, OCH3), 5.54 (1H, br s, enol
CH or phenol OH), 6.13 (1H, s, enol CH or phenol OH},
6.72-6.74 (2H, m, 2 x AtH), 6.86 (1H, d, J = 8.0 Hz, ArH),
7.47 (24, 4, J= 8.0 Hz, 2 x ArH), 7.81 (2H,d, J=8.0 Hz,
2 x ArH), 16.24 (1H, brs, enol OH) ppm; C NMR (100
MHz, CDCL:) 8 31.07, 31.45, 35.03, 41.24, 55.83, 96.12,
110.95, 114.29, 120.80, 125.58 (2 x CH), 126.87 (2x CH),
132.01, 132.66, 143.93, 146.37, 156.10, 183.44, 195.34

84 5- 4—Hvdroxv—3—methoxvphenvl)—l-o—tolvlpentane—l.3-dione

Spectral
data:

Starting material:
Compound 103

m.p.:
96°C

Procedure: Yield:
as Example 31 88%
except using 10%

palladium on carbon

and with purification

ysing column
chromatography

LCMS 313 [M+H], 625 [2M+H]"; 'H NMR (400 MHz,
CDCl3) 5 2.48 (31, s, PhCHy), 2.68-2.72 (2H, m, Cily),
2.93-2.97 (2H, m, CHy), 3.87 (3H, 5, OCHy), 5.56 (1H, br s,
enol CH or phenol OI), 5.81 (1H, s, enol CH or phenol
OH), 6.72-6.74 (2H, m, 2 x ArH), 6.86 (1H, d, /=8.0 Hz,
ArH), 7.21 - 7.27 (2H, m, 2 x ArH), 7.33 - 7.37 (Z2H, m, 2x
ArH), 7.43 (1H, d, J = 8.0 Hz, AtH}, 15.97 (1H, brs, enol
OH) ppm; **C NMR (100 MHz, CDCls} 8 20.58, 31.39,
41.08, 55.82, 100.57, 110.93, 114.32, 120.81, 125.71,
128.23, 130.64, 131.36, 132.52, 135.84, 136.96, 143.97,
146.39, 187.91, 195.05 ppm.

85 5 4-Hvdr0xv—3-methoxvpheﬁvl)-l-m—tolyll:_bentane—l,S—dione

Spectral _
data:

Starting material:
Compound 104

Procedure: Yield:
as Example 31 88%
except using 10%

palladium on carbon

and with purification

using column
chromatography

LCMS 313 [M+H]", 625 [2M+H]'; 'H NMR (400 MHz,
CDCls) § 2.42 (3H, s, PhCH3), 2.71-2.75 (2H, m, CHy),
2.94-2.98 (2H, m, CHy), 3.87 (3H, s, OCH3), 5.54 (1H, brs,
enol CH or phenol OH), 6.14 (1H, s, enol CH or phenol

RLp.:
52°C




10

WO 2008/ 003978PCT/ GB2007/ 002527 116 Cor n-
pound I nhibition of histam ne- induced

wo 2008088 action (% Contracti.on of gui peBcRbG 002527

il eum re! ative to histam ne- induced

contraction I nhi bi ti OIQ of 5- LI T-induced

contraction (% Contr ¢tion of gui nea pig
H al

ilaoammmoralatisvan +~ O a
T T A AR E N} LA AL

contract i onbﬁbﬁg‘7 6%@;3 e )‘,’g. H. d 73RO Hz,
S H v e L

76 9 CDCly) 5 21.36, 31.42, 41.31, 55.83, 96.45, 110.96, 114.32,
120.81, 124.14, 128.48 132.62, 133.11, 134.76, 138.37,
14396, 146.39, 183.51, 195.71 ppm.

89  5-(3-Ethoxy-4-hvdroxyphenyl)-1-phenylpentane-1 -dione

Starting material: Procedure: Yield: m.p.:
Compound 106 as Example 31 77% 110-
. except using 10% 112°C

palladium on carbon
and with purification
using coluwmn

chromatography
Spectral LCMS 313 [M+H]',335 [M+Na]*; "H NMR (400 MHz,
data: CDCL) 6 1.43 (3H, t, J = 7.0 Hz, OCH,CHy), 2.72 (2H, m,

CH,), 2.94 (21, m, CHy), 4.09 (2H, q, J= 7.0 Hz,
OCH,CH3), 5.57 (1H, brs, enol CH or phenol OH), 6.15
(1H, s, enol CH or phenol OH), 6.71-6.73 (2H, m, 2 x
ArH), 6.86 (1H, d, J = 8.0 Hz, ArH), 7.43-7.56 (3H, m, 3 x
ArH), 7.85-7.88 (2H, m, 2 x ArH), 16.18 (1H, brs, enol
OH) ppm; *C NMR {100 MHz, CDCls) & 14.87, 31.40,
41.37, 64.39, 96.43, 111.88, 114.25,120.73, 126.97 (2 x
CH), 128.60 (2 x CH), 132.30, 132.51, 134.81, 144.10,

145.65, 183.23, 195.87 ppm.

Example 61 7 ,
TRPV]1 receptor modnlation in the rat vas deferens (Assay 1}

Wistar derived male rats (275 + 25 g) were suppressed by CO, overexposure. The vas
deferens was removed, placed in Xrebs solution, pH 7.4 {(composition in g/l: NaCl 6.89,
KCl 0.35, CaCl, 0.277, KHaPO4 0.163, MgSO,-7H;0 0.296, NaHCO; 2.1 glucose 1.8}
and excess fat and connective tissue removed. The portion of the vas deferens closest to
the prostate was cut in half and each half was placed under 1 g tension in a 10 m! bath
containing Krebs solution at 32°C. The tissue was contracted by electrical field
stimulation (EFS; 60% of maximum stimulation, 0.015 Hz, 0.5 ms in duration) and

contractile responses were measured.
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Table ¢ TRPVI1 receptor modulation in the rat vas deferens

Compound | Saturated Inhibition of
Syor EFS response
unsaturated | relative to
(L) capsaicin [Yo]

33 u -12

1 S 27

34 u -15

2 5 96

35 U 25 .

3 S 63

68 U 14

69 S 38

38 U -36

6 S 24

40 u -82

8 S 36

42 u 6

10 3 16

43 quU -13

11 S 68

It is seen that saturation of the bond between the 4-hydroxy-3-methoxyphenyl group and

the carbonyl generally results in an increase in TRPV1 activity in the assay.

Example 62
TRPV]1 modulation in DRG neurones {(Assay 2}

It is well known that a subset of neurones from dorsal root ganglia (DRG) are

characterized by their unique sensitivity to the neurotoxin capsaicin {Szallasi, A. et al.,
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Pharmacol Rev, 159-212, 51(2), (1999)), which excites them by activating TRPV1
receptor (Caterina, M. J. er al., Nature, 816-824, 389(6653), (1997)). Capsaicin releases
the peptide neurotransmitters calcitonin gene-related peptide (CGRPF) and substance P
(SP) from central and peripheral endings of these neurones.

. Rat DRG sensory neurones were cultured by modification of a previously described

method (Hall, A. K. et al., J. Neurosci., 2775-2784, 17(8), (1997)). The culture used for
this experiment contained sensory neurones, Schwann cells and fibroblasts. The effects
of test compounds on CGRP release in tile absence .and presence of capsaicin were
examined. The compounds 1, 2,4, 6, 7, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22,
23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 69, 71, 74, 76, 80, 81, 82, 83, 84 and 3-

gingerdione were tested.

The mature neurones were exposed to: (a) Vehicle (DMSO, 0.1%), (b) Test compounds
(3 and 30 pM), (c) Capsaicin (1 pM), (d) Test compounds (3 and 30 pM) and capsaicin
(1 uM). '

Following a 20 min incubation, the amount of CGRP in the sﬁpe'matant was measured

‘byan enzyme-linked immunosorbant assay (ELISA, SpiBio kit AO5482) specific for rat

CGRP?.

The results are shown in Table 7 below.

Table7  Effect of test compounds on CGRP release in rat DRG sensory

Neurones
Compound CGRP release (%o of Effect of test compounds on
capsaicin (1 uM) capsaicin (1 pM)-induced
response) CGRP release (%)
N -ve: inhibition of capsaicin
response

+ve: potentiation of capsaicin
response
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Compound CGRP release (% of Effect of test compounds on
capsaicin (1 pM} capsaicin (! pM)-induced
response) CGREP release (%)
-ve: inhibition of capsaicin
response
+ve; potentiation of capsaicin
response
3 M 30 M 3IpM 30 pM
71 48 38 26 -29
74 54 75 -15 -6
76 55 107 -9 -4
80 68 118 -44 24
81 45 104 =25 22
82 53 58 -4 27
83 T 66 144 -11 0
84 54 74 32 26

All the compounds modulated CGRP release, either by increasing CGRP release or
inhibiting capsaicin-induced CGRP release.

Example 63
Modulation of smooth muscle tone in the puinea pig ilenm (Assay 3)

'Duncan Hartley derived male guinea pigs (325 + 25 g) were suppressed by CO»

overexposure, the abdominal cavity was exposed and ileal segments were removed.
Small strips of ileum were suspended in organ baths containing Krebs solution
(composition in g/1: NaCl 6.89, KC1 0.35, CaCl; 0.277, KH2PO4 0.163, MgS0, THLO
0.296, NaHCO; 2.1 glucose 1.8). The solution was kept at 32°C and gassed with Oy
(95%)-CO; (5%) to maintain pH at 7.4. Mechanical activity was recorded by means of
isotonic transducers. A resting tension of 1 g was applied to muscle strips before being
equilibrated for 1 h, prior to test compound addition. Each preparation was washed

twice at 15 min intervals during the equilibration.
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Histamine (1.7 uM; approximately ECgp.70) or 5-hydroxytryptamine (5-HT, 2.6 pM;

approximately ECeo-70) was applied for 5 min and the amplitude of the contraction

recorded. The histamine or 5-HT was then washed out until the ileal tissue returned to

baseline, Five min after returning to baseline test compound (3 and 30 pM) was applied

and the amplitude of the contraction (if any) was recorded. In the continuous presence

of test compound, histamine or 5-HT was re-applied and the inhibition of the response

was recorded.

The resuits are shown in Table 8 below.

Table 8  Effect of test compounds en guinea pig ileum and on histamine and 5-
'HT-induced contractions in guinea pig ileum
Com- Inhibitinn of Contraction of | Inhibition of 5- | Contraction of
pound histamine- guinez pig HT-induced } guinea pig
induced ileum relative | contraction ileum relative
contraction to histamine- (%) to 5-HT-
(%) induced induced
contraction contraction
3pM | 30 3aM |30 3uM 30 IpgM | 30 uM
nM pM pM
2 0 28 0 0 8 79 0 ¢
4 7. 14 0 0 0 10 0 0
15 0 13 0 0 0 54 0 7
16 4 22 0 0 0 28 0 9
69 9 41 0 0 9 63 0 0
11 0 32 0 7 0 53 0 24
6 0 12 0 0 ¢ 34 0 0
7 4 12 0 0 0 26 0 0
12 3 41 0 3 3 47 0 0
32 15 89 0 0 9 93 0 0
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Com- Inhibition of Contraction of | Inhibition of 5- | Contraction of
pound histamine- guinea pig HT-induced guinea pig
induced ileum relative | contraction ilenm relative
contraction to histamine- (%) to 5-HT-
%) induced induced
contraction _ contraction
3uM |30 3pM {30 {3pM |30 3pM | 30pM
uM pM nM
3-Ginger- |5 14 0 0 0 5 0 0
dione
1 0 11 0 0 0 20 0 0
14 10 54 0 13 10 74 3 9
17 3 29 6 2 142 0 6
34 11 22 0 2 43 0 | O
47 5 23 0 0 6 33 0 0
13 6 78 2 28 15 66 0 28
30 8 89 o 4 6 ND 7 62
29 17 89 2 34 5 ND 10 51
18 0 7 0 0 0 13 0 0
19 8 81 0 0 i3 39 0 0
20 0 22 0 0 2 74 0 0
21 9 68 0 0 9 49 0 0
22 1 6 |0 o |18 |94 o 9
23 8 37 0 |0 11 25 0 0
24 12 59 0 0 5 98 0 0
25 1 43 0 0 12 35 0 0
26 3 34 0 0 7 | 40 0 0
27 2 68 0 0 1 63 0 0
28 7 18 0 0 6 85 0 0
3 12 68 0 16 10 96 0 0
70 4 29 0 0 2 46 0 50
71 35 0 0 3 53 0 0
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Examgle o4
Antn—remodellmg actw:tv in human Jung fibroblasts (Assay 4)

A human foetal lung fibroblast cell line (HFL1 cells; ATCC accession number CCl-1 53)
was used in this assay. The cells were cultured in medium containing a low level of
foetal bovine serum (FBS; 0.1%) for 24 h. After 24 h of culturing the medium was
changed to: (a) Control medium (medium containing 10% FBS, 1% phosphate saline
and 0.5 mM L-glatamine), (b) Conirol medium and transforming growth factor beta
(TGFB; 10 ng/ml), (¢} Control medium and TGFp and test compounds (3 and 30 pM).
The medium was collected after 24 h and the total mRNA extracted in Tri-reagent. The
level of mRNA coding for a-smooth muscle actin (a-SMA) was assessed by real-time-
reverse transcription-polymerase chain reaction (rtRT-PCR} using primer couples that

allow the amplification of @-SMA mRNA. Liver glyceraldehydes 3-phosphate
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dehydrogenase (GADPH) was used as a reference marker in this experiment. The
inhibition of the TGFB-induced overexpression of o—~SMA mRNA by the test
compounds was quantified.

The results are shown in Table 9 below.

Tabie?  Effect of test compounds on aﬁti-remodelling activity in buman lung

fibroblasts
Compound Inhibition of a-SMA
' mRNA synthesis (%)
3 pM 30 pM
2 5 ' 27
- 13 17
is NEER 29
16 -8 10
69 - 10 34
11 8 39
6 12 22
7 RER 9
7 BB 34
32 13 58
3-Gingerdione | 13 24
1 12 34
14 11 17
17 R 31
B3 i 77
18 ' 13 79
19 57 97
20 N Y
21 6 54
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2 s 25
3 13 79
24 8 %0
75 3 30
26 2 64
27 6 79
28 12 47
29 33 %6
30 R 1100
31 ' 34 80
71 1 20
74 4 53
76 1 02
80 4 29
81 2 55
82 3 39
83 2 86
84 6 65

The test compounds displayed a range of anti-remodetling activity at 3 and 30 uM.

Example 65 -
Anti-inflammatory action in human dipleid lung fibroblasts (Assay 5)

Human diploid lung fibroblasts (W1-38 cells) were incubated overnight in the presence
of IL-1c {1 nM) and test compound (3 and 30 pM) in modified Eagle medium at pH 7.3
containing foetal bovine serum (10%) at 37°C. The supernatant was assayed by
radioimmunoassay for released PGE; and the inhibition of PGEz by test compound
calculated (Table 10). The viability of the cells was then assessed by washing with
Roswell Park Memorial Institute medium and adding Alamar Blue reagent before being

incubated at 37 °C for 4 h. Living cells take up Alamar Blue and emit fluorescence
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when excited. Fluorescence intensity was measured using a SpectroFluor Plus plate

reader with excitation at 530 nm and emission at 590 nm (Table 10).

Table 10 Anti-inflammatory effect of test compounds on IL-lo-induced PGE,

release in human lung fibroblasts

Compound Inhibition of FL-1a- Decrease in cell

induced PGE; release | viability (%)

(Vo)

3pM  (30pM 3 uM 30 pM

12 g8 102 2 )

4 49 96 -3 10
5 49 |95 2 3
16 32 83 10 -9
69 89 102 ) 3 4
11 [79  [100 1 7
6 88 102 16
7 47 04 ” %
12 69 101 6 -5
32 67 101 -4 -3
3-Gingerdione | 61 99 ' 4 5
1 08 101 3 -10
1 77 101 5 3
17 - | 58 98 -1 4
34 72 109 3 5
47 10 109 1 11
13 73 99 -4 -3
18 86 99 3 15
19 73 100 -1 57
20 87 Y 3 10
21 88 99 3 11
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22 93 100 3 9 23 84 100 6 16 24 93 100 7
26 25 58 102 -6 0 26 182% 100 3

Compound Inhibition of IL-1a- Decrease in cell

induced PGE; release | viability (%)

(%)

3pM | 30 pM 3pM |30 pM
22 93 100 3 5
23 84 100 6 16
24 93 100 7 26
25 58 102 % 0
26 81 100 3 10
27 92 99 4 40
28 87 99 1 6
29 86 99 1 12
30 46 99 -10 29
31 83 101 5 7
70 R E T 0 5
7 a1 195 | 11
74 , 99 101 1 16
76 99 101 4 26
30 7 102 2 1
81 62 101 3 7

82 ' 78 102 4 6

83 ' 86 102 4 31
84 101 102 3 12
86 42 100 7 |37
87 28 62 ND  |ND

N/D: Not determined

The test compounds displayed a range of anti-inflammatory activity, without altering
5 cell viability, in WI-38 cells at 3 and 30uM.
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Example 66

Anti-inflammatory action in human peripheral blood mononuclear leukocytes

{Assay 6}

Himan peripheral blood mononuclear leukocytes (PBMLs) were isolated using a Ficoll-
Paque density gradient. Human peripheral blood mononuclear leukocytes (5x1 0° cells)
were incubated with A23187 (30 uM), a divalent cation ionophore used to initiate the
biosynthesis of arachidonic acid, and with vehicle (0.1% DMSO) or test compound (3
and 30 uM) in Hank's balanced salt solution (HBBS) buffer, pH 7.4 at 37°C for 15 min.
The PBML solution was neutralised with NaOH (1 N) and centrifuged at 1000 g for 10
'min and the supernatant collected. The concentration of lenkotriene B4 (LTBy) in the
supernatant was measured using an enzyme immunoassay kit (Assay Design Inc.). A
reduction in the concentration of LTB, indicated an inhibition of the enzymeAS-"

lipoxygenase {Table 11).

Table 11 Anti-inflammatory effect of fest compounds on 5-lipoxygenase (5-L.O)
activity in human PBMLs

Cempound Inhibition of 5-LO
(%)
[ 3 nM 30 uM
130 76
4 15 73
15 16 63
16 - 20 73
69 89 96
11 47 92
' a7 78
24 63
12 41 94
32 45 86




95 -1 11 74 99 101 1 16 76 99 101 4 26 80
72 102 2 1 81 62 101 3 -7 82 78 102 -4 6

wo 2008068086 102 4 31

122
Compound Inhibition of 5-LO
' (%)
3 uM 30 pM
| 3-Gingerdione | -5 73
1 26 63
14 57 96
17 51 95
13 51 98
18 158 94
19 48 | 99
20 58 98
21 68 98
22 62 98
23 63 98
24 45 97
25 54 94
26 60 98
27 92 98
28 35 98
29 47 98
30 50 29
31 32 95
70 -1 63
71 6 48
74 60 98
76 74 99
30 61 97 .
81 64 97
82 48 97
83 52 99
84 77 98

PCT/GB2007/002527
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pressure. Pulmonary resistance was recorded for approximately 5 min before

ovalbumin (300 pg/ml, i.v) challenge and for approximately 15 min following
ovalbumin challenge and was recorded in real time using a computer data acquisition

system {Po-ne-Mah, USA).

In the vehicle control group there was a 228 + 57% increase in puimonary resistance
after exposure to ovalbumin (300 pg/kg, i.v.). In the group orally administered
compound 2 the increase in pulmonary resistance following ovalbumin exposure was

132 £ 15%, which was significantly lower than vehicle control.
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Example 68
Effect of compounds 2 and 32 on ovalbumin-sensitised mice, a chronic mode} of

asthma in vive (Assay 8)

Mice (BALB/c from Harlan-Olac) were sensitised to ovalbumin using two
interperitoneal injections of ovalbumin (10 pg) and alum (200 pl) on day 1 and 14
followed by a 20 min, daily exposure to a ovalbumin aerosol {5%) on days 19-23 and
then a thrice weekly 20 min, exposure to a ovalbumin aerosol (5%) on days 24-55. On
day 35 compound 2 (3 mg/kg/day), compound 32 (30 mg/kg/day), budesonide (1
mg/kg/day) and montelukast {10 mg/kg/day) were administered by oral gavage for 20
days. On day 54, mice were placed in BUXCO four chamber whole body
plethysmographs and breathing-associated pressure changes were recorded which were
then used to calculate enhanced pause (penH), a measurement of airways resistance, in

response to a methacholine challenge.

Following a methacholine challenge (50 mg/kg) there was an increase in penH in
ovalbumin-sensitised mice compared to control mice (Table 12, and the accompanying
drawing (Figure 1)). Compound 2 (3 mg/kg/day) and compound 32 (30 mg/kg/day),
decreased the methacholine-induced increase in penH (Table 12, Figure 1). By contrast,
budesonide (1 mg/kg/ dayj and montelukast {10 mg/kg/day) did not decrease the
methacholine-induced increase in penH (Table 12, Figure 1).

On day 55 the mice were killed and brochoalveolar lavage (BAL) fluid was collected
and cytospins prepared to measure eosinophil infiltration. In addition, concentrations of
interleukin-4 (IL-4) and interleukin-13 (IL-13) were measured in the BAL fluid.
Furthermore, lung samples were taken, examined by a tﬁstoﬁathblogist and scored using
a grading system to describe the degree of lung remodelling. Compound 2, compound
32, budesonide and montelukast reduced eosinophil infiltration into the Jung and IL-13
concentrations in the BAL. Furthermore, compound 32, budenoside and montelukast
reduced IL-4 concentration in the BAL. In addition, compound 2, compound 32,

budesonide and montelukast reduced the amount of lung remodelling (Table 12).
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Table 12 Summary of the effect of compounds 2, 32, budesonide and -
montelukast on penH, eosinophil infiltration, I1 -4 concentration, IL-
5 13 concentration and lung remodelling in ovalbumin-sensitised mice

. Percent of control (mean i s.e.mean}
Condition | Increase Easinophi | I1L-4 IE-13 Histo-
|inpenH |1 concen- concen- pathology
infiltratic | tration tration score
n .
Control 100+ 16.4 | 100+£159 | 100+£223 1100£263 |100+ 66.6
Sensitised | 193.0 % 192.1 £ 231.2% 2419+ 541.6 £36.1
61.7 332 62.4 89.3
203 1074 % 83.0% 2382+ 183.0£ 450.0+33.4
mg/kg/day) | 21.5 10.8 57.1 60.9
32 (30 1335+ 106.6 £ 168.0 % 1487 % 339.34.45.0
mg/kg/day) | 29.0 19.9 50.8 88.4
budesonide | 184.6 & 38454 {1442 199.3 & 200.0x£27.6
(1 27.7 59.7 110.1
mg/kg/day) _
montelukast | 187.6 + 1243 £ 582 +372 | 73.2+£553 |450.0+38.25
{10 1319 24.8
“me/ke/day)

10
‘The foregoing broadly describes the present invention, without limitation. Variations
and modifications as will be readily apparent to those of ordinary skill in this art are

intended to be included within the scope of this application and subsequent patents.
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CLAIMS
1. A compound of general formula I:
0 0
Ry
r/\/ | R3
Rg—— R Rs
'S4
Rg

wherein:

R; and R; are, independently of each other, selected from hydrogen, optionally
substituted C_joalkyl, optionally substituted -CO-(C\.joalkyl), optionally substituted

.Cs.jecycloalkyl, optionally substituted -CO-{(Cs_jccycloalkyl), optionally substituted
Co.jpalkenyl, optionally substituted -CO-(Cz.palkenyl}, optionally substituted aryl,

and optionally substituted -CO-aryl, or R; and R, together represent an optionally
substituted saturated or unsaturated Cy_jpalkylidene group, or an optionally substituted
saturated or unsaturated Cs.jgcycloalkylidene group, or Ry and R, together with the

carbon atom to which they are attached represent an optionally substituted saturated

or unsaturated organic ring containing 3, 4, 5, 6, 7 or 8 ring carbon atoms and

optionally 1, 2 or 3 ring heteroatoms selected from O, N and S;

Ra, which may be the same as, or different from, either of R and Ry, is selected from

Ci.1palkyl, optionally substituted Cs.qccycloalkyl, optionally éubstituted Ca.10alkenyl,

" optionally substituted ar};I, and C;.1p alkyl substituted with one or more substituents, .

. which may be the same or différent, selected from: halo, C s alkyl, Cs5 cycloalkyl;

hydroxy, C1.¢ alkoxy, Ca.s alkenyioxy, amino, nitro, Ci¢ alkylamino, Cas
alkenylamino, di-C;_s alkylamino, C_ acylamino, di-Cis acy!arﬁino, Csz aryl, Copz
arylamino, di-Cq.12 arylamino, Cs.2 aroylamino, di-Cs.12 aroylamino, Cs.12 arylamido,

carboxy, C.¢ alkoxycarbonyl, (Ce.12 ar)(Crapo aIkoxy)barbonyl, carbamoyl, and any of
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the above in which a hydrocarbyl moiety is itself substituted by hato, hydroxy, amino,

nitro, carbamoyl or carboxy, but R3 not being phenylethyl;

Ry, Rs and Ry are, independently of each other, selected from hydrogen, optionally

substituted Cy.joalkyl, OH, optionally substituted Cy.1p alkoxy, halo, optionally

substituted aryloxy, optionally substituted (C1.1palkyl)-S(0),- wheren =0, T or 2,
opfionally substituted aryl-S(O},- where n =0, 1 or 2, or R4 and Rs together represent
an optionally substituted saturated or unsaturated organic chain containing 1,2, 3,4,

5, 6 or 7 chain carbon atoms and optionally 1, 2 or 3 chain heteroatoms selected from

O, N and 8, provided that the chain is at least 3 atoms long;
with the proviso that, when Ry = R = hydrogen, then any optionally substituted
Ci.10alkyt or optionally substituted Czkmalkényl for R; must have a branch point at

one or more of the o, and 3.positions counted from the carbonyl group (or tautomeric

form thereof) to which Rs is attached;
or a physiologically acceptable salt, complex or prodrug thereof; - -

excluding 2-[4-[3-0xo-5-phenyl-2-(3,4,5-trimethoxybenzoyl)-pentyl]-phenoxy]-

benzoic acid and its benzyl ester;
for use as a medicament.

2. A compound according to claim 1, wherein the medicament is used in the

treatment or prophylaxis of hypersensitivity, smooth muscle disorders, spasmodic’

conditions, allergic conditions, inflammatory conditions and/or pain.

3 A compound according to claim 1 or claim 2, wherein the medicament is used
oris to be used in the treatment or prophylaxis of one or more of asthma, cough,

pruritus, food intolerance, psoriasis, croup, jrritable bowel syndrome, tinnitus,
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G ass Astro- Med USA A) -
inFgpH{o. m%ﬁwyoweé@fegseah% P@ﬁ@&%@oﬁecyﬂﬁ 500D~
allép‘ga& Iﬁlﬂltla,fo&dp}ﬁglﬁd seodiiritisnhe@gnail it flufiihg s
dlst]ngsei cerebrafr%scﬂeml I%(gl?e é%i%%gl\%g l %Ig 2%1? @E WH&@M pain,
dengah prrincardl hpa@aelpeys o5ongPIIEFTP ESOPRITHE i AP Vg tytie! from

mo( '{lmrs ad a dvaong"ebl&lt |cﬁﬁiﬁ1§ tha@ﬁi eﬁ@fg motion sickness and vertigo, -

500 lrs?ré#ﬁubogts dy oughs easm%Lngea acﬁsgnroe i 1&%%9

momemgauanggmﬂrpm(gpry Ham aol@@gﬂﬁusqe{lqvgﬁ m@@le soreness and

cash¥ Hh1€h LR R8s Mah, USA). In the vehicle
control group there was a 228 57%

i ncrease in pul nonary resistance after

- 4. exposupend gogdiad thenyengef (30 | g Kigrein; indepepdently of
'emhgm&he group oraIIy adm ni st ered conpound

2 the increase in pul nonary resistance
foll owi ng oval bum n exposure was 25132
R; ik 5d6ctedvrong lydwas: «8d gptipfallcabdtifuied Domalkyl‘t han

YQally substituted Cy. 10 al
R, %8%%%%%93{19 %ﬂl 91' and 0 00 7&1/ 36 %lzsgtute L 10 a eﬁn(p
R; pgelerd Ger Cop al%ﬁﬁf&nﬁ%“bzt‘fﬁ?ﬂa@s%y%%lk prionally
subSrit@bdatiiant G e skyt dubseithtetiivgione ar radm soisiiments, which may

be %%%lé?r%flf;mae%{m Q@r(? fomt @{9 c{,g“a?@ﬁ)a 6&}cloa§¥ll\ﬂy§r@}(y Cis |

were sensi

alkexgy, G alk BTy A tGN@al]i‘Wp%ﬁ Plkgeaipo. di-Cie

_ alkjrliﬂuﬁﬁtléhﬁﬁarﬂﬁo aMal; Riyino, (CLQ afyl, §) 1> &pleinisd, dirds 1>

) ] b
aryl%%nmo afoejflgmmo ¥h— ?lég}%la}rﬂn @6 IT do éérb@xyzgm

a!kcamadsuﬂl (€59 Gno @lawcq@nmarawyk wé oy &f the above in
thrice weekly 20 mn, exposure to a
oval bum n aer osol (5@@ on days 24-55. On
day 35 conmpound 2 (3 ng/kg/day), conmpound
32 (30 ng/ kg/ day), budesonide (1 10
nmg/ kg/ day) and nont el ukast (10 ny/ kg/ day)
wer e adm ni stered by oral gavage for 20
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Table 12 Sunmary of the effect of
compounds 2, 32, budesoni de and
nont el ukast on pent!, eosi nophi
infiltration, IL-4 concentration, I1L-13
concentration and lung renodelling in
oval bum n-sensiti sed ce Per cent of
control (nmean s.e.mean) Cbndition

OSi

, whlb;g%]g_y%rao?a?béggﬂ%%ls Pt%:g (§ ﬁlil[)g[ ﬁtﬁed bg H;]o F)mey, amino, n1 0,

carbanfoyllot ¢aghbiypbun R noplieing nhetlsrlglt)fl on score

Ry g‘ﬂ%(fx lor Jpggnall);l's@bsﬁtugeQQM aikgxyg 100 22.3 100

26. 3 66.6 Sensitis
Rsis hydroxyl oF optionally substltuted C1.4 alkoxy; and

Rgis hydrogen

5. A compound according to any one of claims 1,2, 3 and 4, wherein,

independently of each other:

R; is selected from hydrogen, unsubstituted Cy.6 alkyl and phenyl-substituted Ci.6

alkyt;
R; is selected from hydrogen, unsubstituted C, alkyl and phenyl—substltuted Crg

- alkyl;

Rsis sélected from unsubstituted C1_§ alkyl, (Cs. cycloalkyl)-substituted C; alkyl,
unsubstituted Ca.¢ cycloalkyl, unsubstituted phenyl, mono or poly phenyl-substituted
phenyl, (Cy ¢ alkyl)- substituted phenyl, (Ci.¢ alkoxy)-substituted phenyl, mono or
poly halo-substituted phenyl where polyhalo substituents may be the éame or
different, hydroxyl-substituted pheayl, (Ci alkoxy)(hydroxyl)—dis_ubstitlited phenyl,
(Cy5 alkoxy) carbonyl-substituted phenyl and unsubstituted naphthyl; .

R4 is unsubstituted methoxy;

Rs is hydroxyl; and

Rs is hydrogen.

6. A conapound according to any one of claims 1,2, 3, 4 and 5, being a
compound selected from compounds 1 to 32 and 69 to 89 as defined in the

description.

7. A compound of formula I as defined in any one of claims 1,2,3,4,5and 6 or

a physiologically acceptable salt, complex or prodrug thereof, for use in the treatment .
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193.0 192.1 231.2 241.9 541.6 36.1
61.7 33.2 62.4 89.3 2 (3 107.4 83.0
238.2 183.0 450.0 33.4 ny/kg/day) 21.5
10.8 57.1 60.9 32 (30 153.5 106.6

168.0 148.7 3393 45.0 ng/kg/ day) 29.0

19.9 50.8
130

or prophylaxis of: hypersensitivity, smooth muscle disorders, spasmodic conditions,

allergic conditions, inflammatory conditions and/or pain stich as, for example but not

limited to, one or more of asthma, cough, pruritus, food intolerance, psoriasis, croup,

irritable bowel syndrome, tinnitus, Meniere’s disease, stress-induced ulceration or
aéetylsalicylic acid-induced ulceration, primary dysmenorrhea, pre-term labour, pre-

term contractions, diarrhoea, gastrointestinal cramps, diverticular disease, achalasia,

© Hirschsprung’s discase, gastro-oesophageal reflux disease, myotonic dystrophy,

gallstone disease, constipation, post-surgical gastroparesis syndrome, paralytic ileus,
poét—operative ileus, diabetic gastroparesis, bowel paresis, intestinal pseudo-
obstruction, peripheral arterial diseases, Raynaud’s syndrome énd coronary attery
spasm, angina, peripheral arterial disease, hypertension, hypotension, vascular paresis
and other vascular disorders, bladder disorders, nausea, allergic rhinitis, allergic
dermatitis, inflammation, inflammatory bowel disease, ileitis, pancreatitis,
cholecystitis, non-allergic rhinitis, oesophagitis, osteoart}ﬁ'itis, rheumatoid arthritis,
Huntington’s disease, cerebral ischemia, acute inflammatory pain, neuropathic pain,
visceral pain, dental pain and headaches, or one or more of: to ease vomiting, to
provide relief from mbuth ulcers, as a decongestant, calming the gut, easing motion
sickness and vertigo, soothing sore throats and coughs, easing upset stomachs,

normalising bowel movement, aiding in the recovery from colds and flu, relieving

. muscle soreness, and easing mild aches and pains.

8. A pharmaceutical composition comprising a compound of formula [ as
defined in any one of claims 1, 2, 3, 4, 5 and 6 or a physiologically acceptabie salt,

complex or prodrug thereof and a physiologically acceptable carrier thereof.

9. ‘A composition according to claim 8, which is suitable and intended for use in
the treatment or prophylaxis of hypersensitivity, smooth muscle disorders, spasmodic-
conditions, allergic conditions, inflammatory conditions and/or pain in a human or

non-human patient, and the compound of formula I or a physiologically acceptable
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88.4 budesonide 184.6 38.4 5.4 144.2
199.3 200.0 27.6 (1 ng/kg/day) 27.7
59.7 110.1 nontelukast 187.6 124.3 +
58.2 37.2 73.2 55.3 450.0 38.25 (10
ng/ kg/ day) 31.9 24.8 10 The foregoing
broadly describes the present invention,
without |initation. VHEfiations and
nodifications as wll be readily apparent
sahécompfgx ?C'r gro ru% %rcrgdf %}E{:}fcﬁlﬁ Iall imé)lnﬁ wh'&l 1§ ef%gtﬁve for that
pmﬁ@@ﬁ@mG@mwﬁﬁghﬁﬁb?Pﬁ%FPdﬁﬁﬁﬁﬁmﬁﬁ%ﬁkquent
patents. 126 CLAIMS 1. A conpound of

10. 9 eA c%&%omﬂfn? agc[:guréil?g t(l) e:my one of claims 8 or 9, wherein the compound of

" general formulalora physiologiéally acceptable salt, complex or prodrug thereof is

present in association with one or more additional compound of general formula I or

physiologically acceptable salt, complex or prodrug thereof, or with one or more

~ additional dgent having activity against hypersensitivity, smooth muscle disorders,

" spasmodic conditions, allergic conditions, inflammatory conditions and/or pain or

against side effects of such an agent.

11. A method of manufacturing a composition as defined in any one of claims 8 to
10, the method comprising bringing into admixture the said compound of formula I or
a physiologically acceptable salt, complex or prodrug thereof and the physiologically

acceptable carrier thereof.

12. A method according to claim 11, further comprising packaging the
composition with instructions for use in the treatment or prophylaxis of
hypersensitivity, smooth muscle disorders, spasmodic conditions, aflergic conditions,
mﬂammatory conditions and/or pain in a human or non-human patiext, the said
instructions including dosage information, information concerning the appropriate

administration ronte and protocol, and safety information relevant to the said intended

use.

~13. A compound of general formula Ia:
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5 wherein: RL and R2 are, independently
of each other, selected from hydrogen,
optionally 10 substituted Cnoal kyl,
~optionally substituted -00-(Cnoal Iryl),
optionally substituted C3_I ocycl oal kyl,
optionally substltuted
-00- (C3_ theycloalkyl) optionally
substituted C2_10al kenyl, optionally
substituted -00- (C2ioa|keny|) optionally
substituted aryl, and optionally

whegibstituted -CO-aryl, or R and R2

toget her represent an optionally

aﬁléoq{;%ﬁtifée}%gde%@)} c»l‘l‘l eacﬁ gtﬁier gg]ec@ﬁl 1%@11& lwal%%e%do tionally

SllbgUkligii ¢1t1qﬁﬂk@1d 0;{[15@31! ﬂlp%ltu@é (@-(Culn glgtl)u?pggr@{ﬁy substituted
R@M@;Q@{I&MM sdﬁfiﬁte@f(‘,@l{pg 10 &ElodRAT)2PEbnME substituted

choﬁ%v ot SR SOLRR D BT b blicd v

andsaphe iyt subtsémied A0 dtoe B 20¢ Rajersthar Eﬂpmeefdm 0pt10nally |

sub@ﬁt&@iyatgm&& H9nGRRta N, NG lidne Houp e arboptichaly
car bon at on

sugce] PG QDB e SEGTBIGH TP e it f et

witBrbel c:8jon 20m RByhiahttheg bre mwedbeprtsm angpigmatipssubstituted
sauggtedjdr }Hsgﬁrﬁm oréaﬁaféﬁh &tht‘::lll:ﬁg% 3, @ é?&-o@r}ﬁilﬁ on atoms
y

IS selected from

t
andspiiotnf 80 oA B CRBAFIYP B NORAT )

substituted C2_10al kenyl ,- optlonally
R3,% }betth%gan‘rf'er a¥ Ior dlﬁ"&&t ﬁ%ﬁp elﬁilell%\f 111 and R, is selected from '

one or

et @alészétqptl%wsbstlw o Wﬂg}aﬂﬁb Cppidkearl PRty

sub&[tﬂ‘lt&ﬁh@,ﬁﬁd C:selligtane d, f; slomy! skvainced wEh one or more
subatfttf(e}{ts wh%% lyect+eksgné( c%{ dl’ffexhr}f,qglw frongllalg C1 s alkyl, Cag

am no, nit
cyctoalks, faﬁlkw Grrriafery, @zﬁéen;z@%w'éhw%r W&Y’ammo Cas

alk&lyral%é dat;&)éikalamiﬁ@, C Qil:ﬂﬁmag Mlcamcﬂlﬁknmo Cez aryl, Corz
ofiiheg b iy P Al o T BB s it
cartghixy, C5s 4@x3@wxbwyla fﬁsmr)(ccmﬁmxa}cy arh t@@amoyl and any of
the %@Q)&Mmhzg] @cﬂ)@%}ﬁ fsh’t&jflé’bgt&uted(b%lclzydmxy, amino,
car)(Cl- 10 koxtégar Qﬁﬁ 1@Hpanoyl and
AR i

hydrocarbyl noiety is itself substituted

Rs, Ryanla% Qe, uﬁxlgiﬁ&?{ty? of 84Tk 8, sBdcledi Bom }S@f{)g@m}f&ndly

of car boxy
s SR G e abel 09 PRSTLSL L,
sub@tili@rarylog e loprhaig snﬁhsmlmd”(sldm njlg'@r&(ohptvhewmal @, yyor2,

. optl%f? ‘ﬂg%&d&&hg@l OJ,,I Qﬁ’éréﬂy‘lo 1% Qm ﬁn‘aﬁ@{ %éfher represent |

an @H‘ﬁ’g]ll)’i splmnéad Wte&)@yuns%lﬁ:tt?dafggpqo%bsturll cooggmlm}é 1,2,3,4,
~substituted (Cm oal kyl)-S(0)11- where n =
0, 1 or 2, optionally substituted
aryl-S(0)n- where n =0, 1 or 2, or Itt
and R5 together represent an optionally
substituted saturated or unsaturated
organic chain containing 1, 2, 3, 4, 5 6
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10i nfl anmati on, inflammatory bowel

di sease, ileitis, pancreatitis,

chol ecystitis, non- allergic rhinitis,
oesophagitis, osteoarthritis, rheumatoid
arthritis, Huntington's di sease, cerebra
i schemi a, acute inflammatory pain,
neuropathic pain, vis Jer al pai n, dent al
pai n and headaches, or one or nore of: to

5, 6e 0%% glham cn]}(;nl aﬂ)g'fs aﬁ g:gl\{rll %r R @Aa{n%gtert)gt&m:selected from

S, econgestant, cal m ng
oX Nh'ei SgEIPVIdeéﬁlé‘i th?fhﬁﬁts F“d"r"i"s@la@ﬁ‘ﬁ]@’é%’s and
vertlgo 15soot hing sore throats and
sing,upset S,
w1t19’8|e %HYléos %6} WIE:Q R hﬁr&%ﬁ%ﬁal ding in the
recovery fronrcolds and flu, relieving

myscl e Mpﬁ&ﬁﬁﬁwbsﬁﬂﬂgd €asdlingor BptloghlelbaButed Cy.1g
0 ﬁlg( r@? }ogl? éﬁruﬁtémYe gjrgg %%\S\I/%[ a gn% grrrrgclren(% tll:e dq}yposmons

i roese froetht karboofl sRap (ela‘-@vrﬁonmmférm thergof)j tegwhich R; is

sglgrdsed from hydrogen and optionally

substituted CL_10 alkyl; R2 is selected

from hydr ogen and optlonaLIy substituted

CJ;u)lo alhleyddditiéRBiN s igeisestiteed phenghanCRs i ydrogen, then
% é aog?(ﬁl% lsé{ecl%(!l"ﬁ’o?ﬁ 4 t’ll‘ll}l Eldz L@%co]\lglen Rs5 =hydrogen,

i onal 25subst it
ar(l})l scaar?abeélmeﬂcr’xwwr d et Mt 'érgmw figf (©) Ry and
- OIRg cfiot Bk & Igdtbghjabdient s, whi ch nmay be
the same or different, selected from
hal o, Cl1.6 al kyl, C3- 6 cycl oal k
hyi oxyvher@dmeonalbk%x%ﬂ-m@%ana Fkléﬁ&ﬁ’fﬂé%yf}wﬂ (@) Rs
a6t be Phfdidy-3 ELinfthackyisyeh g hen® s isG2mehoxy and (b) Rs

aI ken% Qﬂ}qu%erglfé(r 4%22! B{;%phe%&wﬁen%éwhgd?&g@rp

arylanrno di -C6. 12 arylanrno C6-12
and i@ e AR A Drovidd thbuhbZR 2 Y FR FihiiRogeiCR s id Aethyl and Ry -

R st P U s
repiatekiox§-netbesypheyt! groemar banoyl , and any of
the above in 129 which a hydrocarbyl

noiety. is itself subs i tuted
or AR ARG P CHP BT oy
carboxy, but R3 not being phenylethyl R4
bmh?ugmghgxyl or optionally substituted Cl4
koxy; 126 is hydroxyl or optional l'y
substituted Cl4 al koxy; and 5 R6 is
2-[4’-‘1)3@&(63@}&[&@1 B.(Ad.6-oimpthuxybenagyd @erdil gyertory |-Aemgoic acid
of claims 1, 2, 3 and 4, wherein,
|née pgendent |y of each other 10 Rl is
ethyd é1<4eeft@aﬂrr76m Ay e R e REiths t i t ut ed CL4
al kyl and phenyl -substituted C46 al kyl ;
R2 is selected from hydrogen,
unsubstituted Cl4 al kyl and
phenyl -substituted C1-6 alkyl; R3 is
sel ected fromunsubstituted Cl4 al kyl,
(C34 cycl oal kyp-substituted Cl4 al kyl,
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130 or prophylaxis of: hypersensitivity,
snmoot h nmuscl e di sorders, spasnodic
.conditions, allergic conditions,

i nfl ammat ory condi tions and/ or pain such
~as, for exanple but not limted to, one

or nore of asthmma, cough pruritus, food

i nt ol erance, psoriaS|§ croup, irritable

bowel syndrone, tinnitus Meni ere's

eaqe t enzoic acl
[&E’ S48 §iphensi'2 @I | é‘ mgc gl) g&cﬁ F‘%gxrygtg i on, %
—(Erhydmr#mﬁy@nefwoiﬂﬂ'@&lﬂpmﬁ't &fifi abour
-(@-ﬁﬁﬁ'ox}pﬁ&?i) @?H&n?l?&&ah@ﬂﬁdtmﬁj arrh tOea |
i ntesti Lverticul ar
3%%@@5@ “Og?ﬁgpg herlyl%%Ra"nscﬁsp]i?ung s
1.9eiipbeake(3-ryasiprpdeesophetasl  ref | ux

1sdd,p%€r@§zebenm@§ Bi:GediSt T ophy, gal | st one
|sease COi‘lSI_l ﬁtl on, ost - surgi cal
Bgﬁ

4l st tv 8 &ralytic i | eus,

T-Rost4-Qpethati- M@nmiﬂr@im&-l 9-d||p@b§é{3;5@onanedlone

l%h%grpﬁgl%sdlﬁmny %ﬁ? 3 PAduERESHe; | Ntestinal.

ructi on, peripheral
5-plgny el thigphers?-ylatane- L3Pt aud' s syndrome and
5;ﬁ@@pm@mymﬁﬁkﬁﬁw4sma&nmmangina peri phera
1- [29{)elrdlmethy%{h§ﬁcﬁtﬁgh P)VB%”]—Q %&o%eny 5-%hﬁnyl~pentane—

nsron paresi s an

- L3geseul ar di sorders, bl adder disorders,

nausea, aIIergio rhinitis allergic

derymat it c? dcoor(ﬂn% tla %%tll_’y %Bi‘elll 'iii eﬂﬁgtﬁt!:yg)% dich other,

M vk R AEYEE ti's, pancr
chol ecystitis, non- aIIergic rhinitis,

R, RESQRABGH hydfogeraSl @ﬂ&faﬂfﬁhbshtuﬁd C;[lljiz&]tylmt oi d

15H
.Rﬁgéﬁﬁﬁbg‘“i%%ﬁgyna 1 QWQ?Q%?EH%% Gr

R; padiovied freu proioeth bubstiged )10 gliod opfioatlly gpptuted Crao

%@ti}h%ild %n@llﬁﬂ@ﬂﬁé@QﬁCheS or one or nore
to ease rovide relief
R4PP&WWW&ﬁﬂWOﬁﬂﬁg%gmmgsLh%ﬁ ¢ongest ant ,
R Bajdraxpigpr dritienagjy tubstiees iCngpliomt Ardiks Ssihpdaes s
and vertigo, soothing sore throats and
coughs, easin upset st onach
15.n0 MWP@P%@%‘%W I & AT L% e iy npsgedprgly of
eache@@very fromcolds and flu, relieving 20
nmuscl e soreness, and easing mld aches
and pains. 8. A pharnmmceutic
R: s gplgsisd frem oﬁrqswibéfitﬁai G 4B riﬁ%aheayl postituted Cr.s
auqﬁiornula | as defined in any one of clains
Ry IS selecteil g’-%nl-i Ingro gfri, &Quthmnge(%ﬁ %’I;W %ﬂrdghe?% ésgtg!ltll%d Cis
alktlhereof and a phyS|oIog|caIIy accept abl e
carrier thereof. 25 9. A conposition
according to claim8, which is suitable
and intended for use in the treatnment or
prophyl axi s of hypersensitivity, snooth
muscl e di sorders, spasnodic conditions,
aIIergio conditions |nflannatory
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5substituted C1_10 al kyl, optionally
substituted -03-(C1_10 al kyl), optionally
substituted C3_10 cycl oal kyl, optionally
substituted -00-(C3_10 cycl oal kyl),
optionally substituted C2415 al kenyl ,
optionally substituted -00-(C2_10
al kenyl ), optionally Bibst it ut ed aryl ,
and optionally substltuted -CO aryl, or
Rs 5 5‘{@“8% g?T ws&g‘btut?cf (tE ﬂ fﬂE t%ﬂcﬁogtﬁﬂ)—sugstituted Cis alkyl,
unaubsgfate@ﬂatcscdoa@miounalbr@md@éw He QPoly phengfubstituted -

_ phe‘ﬂﬂt (bP{bé&in) ysuﬂs@tué&'ﬁﬁﬁy‘l t(@ﬂ«o aidoxSadubktiaie®he®N, mono or

polB Pa?q:&lbs&wgg @e(r:f] ggeg? %oﬁérhgo SUF% u{ar&se rrrllag/ b%g sﬁa%b or
diffatemhytroxyihibettuiddiphopylaiCes atkoryabiventy))-dipibaisdadiphenyl,
2 th&?} daI‘BE&%'l L st Shen il cBlsuSatuien adpRylOT
unsafuratéd organic ring containing 3, 4,
Ry 5 unsgbstitpteypetBXyi ng car bon atons and
Rs Bpydrogiadnly 1, 2 or 3 ring heteroatons
ed fromO, Nand S 15 R3, which
Rﬁ%g(ﬁ%& the sane as, or different from
- elther of R1 and R2, is selected from
16.C1_Al@mpdub/Accor@ipt th eiyahd of clsitnl £t th 14 bebrk aCBYBund
oalk defR h AR A skption.
selec%%l:r o%ldsa? tgc/r%pang #g{g %%’-LS de: 1 oA ﬁqdﬁf}tlon
Cc2_10 alkenyl substi tut ed Mﬁth one or -

 17.MOMAE 0 Sd' Acbd@RH 8 any\ohd oF ElalﬁlIB.)B th &6, fulf Bse SAMBo-medical

metg?%ﬁfctedégglnltnhint%@!%%%tﬁr% gut Eugc m%ml%& fg%eﬂgal
breathikmxiging C2aBtaa rRemligssign. ﬂﬁh‘f*?ﬁ’@al vgnpipgepf hands and
feefCdidi rﬂahlﬁyln@rmrﬁﬁen fadntfiningfrmal K esapleaiie iintaining a

heaglily 1@111[1@ S)ésg{%/ lg?’#‘t]ﬁlnlgg ]axféﬂhi ﬁ)m?s IYe:Ipmg (l}glq eéluhte occurrence

andanoy-meditatogidinli we@drigssar y| ami no,  CB6- 12
aroyl ami no, di-C6_12 aroylan1no Co-12

18. ?E}é\l c%g]p%?ctf??% Elgll)l(lgrb]%%(beld?%8!ﬁ§o}%(y glr{fg tg {91&11)‘1 17, wherein

the e@¥po@IADY ¢eperalicmalnYor dfe phlielogitxy eccippblpbaltcdamplex or

| proﬂu%txggo? @l zp%ladsﬂﬁ ' b@&eyagé ?oo!i .I,uﬁﬁsl:nﬁent beverage supplement or

tituted by hal o, hydroxy, amn
DmﬁPWWENH%brbanDyl or carboxy, but RS not
bei ng. phenylethyl 25 R4, R5 and R6 are,
epen
9.t { ST RPA P bt P PR Rl DB SELEE LBt i
pre@img)clam ley4 salt@wpiw Pfaﬁalpaf%?"%%&'ﬁ?gf@l?lf RfpSyy thereof,
wh@lﬂ@hdd'c&@fﬁes ch}ﬂkzﬁll,ng ﬁ)@iﬁgmabﬂ gyneng?ﬁtulaﬁlll welda
n y substitute Cl1_ 10
Come?P’l)é‘d ?géger%%jnfq ﬂ}v\here n=0 1or 2,
optlonally substituted aryl-S(0)n- mhere
n =20, 1or 2, or R4 and R5 together
represent 30an optionally substituted
saturated or unsaturated organic chain
containing I, 2, 3, 4, 133 5, 6 or 7
chain carbon atons and optionally 1, 2 or
3 chain heteroatons selected fromO, N
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1, 5-di phenyl- 2- benzyl-1, 3- pent anedi one;
4- benzyl- 2, 2- dlnethyl 7- phenyl- 3, 5- hept an
edi one;
7- met hyl - 4- (1- met hyl - 3- phenyl propyl) - 1, 9-
di phenyl - 3, 5- nonanedi one;
1,7,9-triphenyl-4-(1, 3 dlphenylpropyl) 3,
5- nonanedi one;
105- phenyl 1-t hi ophen- 2-yl - pent ane- 1, 3- di
one, CHO o o

5- phenyl- Zijiﬂfinyl-pentane 1, 3-di one;
- and

1-12- [[(1 et hy Let hyDdi metfylsi 'yl ] ox
y] 4- met ho®§/Pheny1] - 5- phenyl - peht &ne-

1, 3-di one. mM514. A conmpound accorlding to
clai m 13, wherein, independently of each

other, Rl is sel ect ed fromh dro
wheyeie Roff & #y2sdeftsed ip fis satpr o) é’a@nem?eg’mi‘“éﬂ L
optﬁaﬁil@(l‘rt tRchrdsénonof A yidlaogegena rdicaoiaie dr aérbop between the
two org %’%ﬁp? gr cglle-r—lllgmﬂérllé ?’olrm) in formula oG ﬁav%ur of the

om opt I ona substituted .
termal T6thgl(caen, atoé‘p‘f’ Phpiafe V’“@?J’Ei%? fiepngtebigrmess 1 4
redd&6Y SR skilg damt bopt | onal |y substituted
aryl; R4 is hydroxyl or optionally"
substituted Cl4 al koxy; R5 is h dro | or
20.0ptA4 mateed Piprepering £ icqnppoed ofzprerah f Hppd gy

prel:e%lmg}z’l%%g@ﬁh c&xﬁple’i & mamlm@gﬁm pi@irdg Ghereof,

e BT G 2 S e por o doube
borgiaacked tid 2 Eonepayridytigeogyd formydndiubst i t ut ed Cl4
al kyl and phenyl -substituted Cl4 aIkyI
R2 is select from hydr ogen,
unsubstit t k_14 aIkyIOand O
pheny! - s ed, Gl E0aloul 135 Ro
S selectg fr unsubst it ut’ed I@
al kyl , (C326cycl oal kyl ) - substltu d ClL 6
al kyl , unsubstituted C3-6 cycl oal kyl,
wh%ﬁ Hbtﬁ & rIréJ;is%gﬁnQJ‘ﬁmé'sald ﬂm&ﬂng‘éfalﬂpﬁ} neral formula 1, or a

| -substitut |
el Subst Lated, PRl i LGk Sty )
alkoxy) substituted phenyl, nono or poly

h al A5 é%l%g §c§:br¥i1ﬂ%ﬁ qm@h@%ﬂ:laﬂﬁ@@ rv\@ergﬁ){hy Qf?ﬂp&md of

ubstltuen ts

gens@l fpmplad jpseloctsy &Pla seppeowdntie Pt *ﬂ‘fl é%lm Bhisfgfined in the

desbripliorfor akdi@xypmplay dereoty | ) - di subst i t ut ed
phenyl, (Cl_6 al koxy)
carbonyl substituted phenyl and .

22. unm@pqumf@aleﬁhfswuw}p R4 is
unsubstituted nethoxy; Rs is hydroxyl;
and R6 is hydrogen. 10 16. A conpound
according to any one of clains 13 to 15,
bei ng a conmpound sel ected from conpounds
1 to 32 and 70 to 88 as defined in the
description. 17. A conmpound according to
any one of clains 13 to 16, for use in a
non- nedi cal 15 met hod sel ected from
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136 R4"CHOOO pp . .5 wherein Rl to R6 are
as defined in the said preceding claim
for general formula I, Soptionally in the
~presence of a chelating agent, to
deactivate the carbon between the two
car bonyl groups (or other tautoneric
form in fornmula IV i P’favour of the
term nal nmethyl carbon atom to obtain
t he conpound,.gf general fornula .l after
reduction of tYe resultlng dou%ie bond.
11) 20.A nethoo pre ar a onpound
of generalt®o ; f%ﬁ%dsln any
precedi ng cl ai nmor a sémt conpl ex or
physi ol ogi cal | y acceptable pr odr ug
or § AR Ic@fdlex onfrbededi@iniedofonpri ses
sel ectively reducing the aliphatic
car bon-car bon doubl e bond marked * in a
whereippound of general formula |1: 00 111
* CH=CH -C -CR1 R2-C -R3 - wherein Alto

Ry %%glz ﬁr]e,fu?ds penc%ntﬁg 0? Facl% (Qheg hnleqect?é?h'gn Wd%ge%dt%pﬁ&aﬂy

subgtmttpi @ a{khleqap@grfally stubsn@lpy@ a@(pr((ﬁh)@lktlb ﬁﬁ@{}ﬂlllﬁ substituted
Cs. Qf:ycg)@lﬁﬁrcﬁionﬁl@rsﬂ%{ﬂated -C02@3 ) Zﬁioﬁkﬁlﬁ&ﬂﬁﬁl{iﬂy substituted

ac ordln 0
e T
and optigellysatsédied +ihardomBowd astoaeﬂlsrdeps@enammgaﬂy
subEtRut&%a&%teﬁ&fuhsaﬁQteh 8. Q@yhdéﬂ@ Ebuplak énQ)Btldﬂﬂly aubsnmted

satlﬁ:gﬁié)rr gl{satr?reo}%gaﬁlc Hggegor?tg%l?g %é{f %3 nqumg carbon atoms
andkEHEIGH; TorGRnRRst @ afRBs bedected fran G & and S;
conpl ex or'protected formthereof; 5

wherein: Rl and are nde
Rs, ghich mat s de samegr-@Qk qhgfaenf {:‘r%eﬂvxgqef‘ sz % sgccted from
i Q Bﬁclo@lﬁﬁ] d,Y, atiddiys toptiobidile sub@lutdiQrvl lsdbytituted Cy.10 alkyl,

subqgl{té + é()l Féfoaﬁ( baﬁcﬁ i:ugélji{'uﬁag C& Qk&ﬁ%@mﬂ I!ﬁ:y Jabd

sub@pittqzddiﬁca] qsugst@@pg syqloalkyl@ed subsﬁtut(e@%keg@ gr%uplé %rlle or more
subSi&h@avhicl nhy bteﬁHshlﬁena Hiffyfreﬂulmtameumd halo, C1.¢ alkyl,
CM}C%%‘%E‘%EQ h}%lffgcg, alk x? O ; l\%éé(gsarﬂﬁlﬁtnlléo% QIkylamino
C: elomtantingt G a#llwla @Al - acylaming, Corzar,

Co2 bi?ﬁﬁﬂnb ut-ed, ar@QﬂiﬂJ Yk aJGfIaano, dian ¢ akdlamino,

oget £ t
Cos TR <at IPar Ao S Groaiatigy mton.
cart@hoillOnd briy pf thelehaee igpbiche lvyﬁrmawylep)eqtycw&rlf gpbstituted
by !ﬁl@)blﬁtdfog(}l tarﬁﬁlo %ﬁito%@ﬁrﬁ(grl &carbtiA$ Bl adi 8&hng phenyl or

or gani c rlng containing 3, 4, 5, 6, 7 or
sbgitfisipie'ar bon at ons and optionally I, 2

or 3 ring heteroatons sel ected fron10 N

and S; 15 R3, which may be the sane as,

or different from either of Rl and R2,

is selected from C3-10 cycl oal kyl, C2-10

al kenyl, optionally substituted aryl,

substituted Cl1.10 al kyl, substituted

C3_10 cycl oal kyl and substituted C210
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20substituents, which may be the sanme or
different, are selected from halo, C]_6
al kyl, C3_6 cycloal kyl, hydroxy, Cl.6
al koxY, C2-6 al kenyl oxy, amino, nitro,
Cl-6 al kyl am no, C2.6
al kenyl am no, al kyl am nq, Cl1 6 acylanlno
di -Cl1_6 acyl am no, Colp8’ aryl, C6 12
aryl am no, di-C642 arylam no, C6_12
aroylanino di - C642 aroylanino C6_12

yl am do, carboxy,

w1tg |tl1@ @X}?@h% @@m R § @Gigffgenafhyltwtmnally substituted Cy_1o
alkﬁﬂ dﬁ@ﬁk‘ﬁaﬁﬁdﬁﬁgﬂﬁléh Co @5ﬁbﬁﬂ e ROMbst hasechrabhypotif at one or

more o? thf: g qu% p051t onst co*mted? 8m¥hqr %&?&1 %}{)’L{ gptlalﬁonyerlc form

'S | ute
m@W@ﬁ@@WhRﬁﬁ@md@érbanoyl or carboxy, but
R3 not being phenyl or substituted

23. Rleﬁg%ﬁgoun} %goﬁm %ﬂalm?ﬁ 219%3! c%r%ggul{;lg selecvt\«?!lefrom
comgpelrsis 83ty 6E@d Ql]_to 10} aa fatipdd ipthe @gmp@q,ﬂr b gplt, complex or
pm&99§$hgyégg C2.40 al kenyl for R 3 nust
have a branch point at one or nore of the
a and 13 positions counted fromthe
24.Cc arAdoalyH fog propaping pmpaaut cg@ehicorngle frr 1T as defined in
clag’rF 1h @ e 91](})3 ol: z?saf‘Mﬂ‘l cglgplég%heke%f lﬁltﬁl];llap(t}l@ gr- bo‘rh %ﬁRl a&d R, is

npound accordi ng to claim?22
on GO RY BT P 9 ori bGP 53 R Gty om,
the&fdtﬁo%mbmu@ Qétylamg de fdma@ohding cdnipeund of general formula 1
or ﬁior scl[ tlh{f' olf %thmg bot oi%a P’Rz QIQHSB gél s by 1n1tlagiy

ed formthereo
profeetwg prrye’b%wlvcfsgouas of &ﬁﬁ&fﬁ%}m%d Hea %'Paéﬁ! and 4 protecting
grofyPif (d pischce @F a dultab@Solekaf dnf Slse@ntiira@titne the _tr&l;ed
co:r\}ag])?ngﬁvmﬁ %’nea }a?rgﬁsjat%%]ng 1r$ﬁeﬂ«%£ggé (?fég!{slg'gg ognﬁfn tﬂerAlkylated
coggiofeyll group and the other of Rl and R2,
if not an aIkyI group, is .a hydrogen

atom th r sin kyl.atin
25 ¢ & R B Rg ST R et R R Bt v
andftigrothet & R} and Bois ah:fdrqgrn%fw t thereof in

mhlch both of Rl and-R2 are hydrogen

tons initiall) rotectln
26 ph BT 6056 < R AP o iy Pide wd
rimsghiylsily] élopidesie tha paseacepf muettbtelswigenmm@ fgrprotecting the
phehfl€ RESence of a suitable solvent and
ubsequently reacting the treated
conpound wi th an al kylati ng agent, in the
27.pr @Seiioe aoddrdiag b alaie, 24125 cob, whereirt dnelkyl iodide in the
gggﬁ hod
p“"%’é%ﬁ%?"%gm‘t 0 {énsqmd%pthe %g’rlagﬁ&gﬁe of Rl
and R2 is an aIkyI group and the ot her of
Aland R2 is a hydrogen atom 26. A
nmet hod according to claim 24 or claim?25,
wher ei n sodi um hydri de and
25trinmethylsilyl chloride in the presence
of a suitable solvent are used for
protecting the phenolic groups. 27. A
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29. An in vitro nethod for obtaining at
| east one, nore preferably at |east two,
nore preferably at |east three, and nost
preferably all, of the follow ng

bi ol ogi cal activities in human or other
ti ssue: nodul ation of TRPVI receptor;
modul ati on of 15 smoolH nuscl e t one;

i nhibition of tissue renodelling; and

8 an tA étmcd lfcg' m%gé ¥ coﬁ%u’ny J)ftgynveralt fa%ulg?&hpg deﬁned in

onprising contacting the said tissu
cia b P2 BT arex PR DEoRRItRL BT Ry R = Hor one of

R, 6T Ql:kﬂ o0 br Yene padp (faswty Al adshe d@érioNRdind R; is

ah cﬁo en a tfmmthljé énge':h]og éoglgrqgm t(lggfs reparln the 1m1daz<|)1ee c)!(envatlve

ofmarbpw@elircwdlafl efgmulagiy. %whﬁfﬁ Btigwsdefiped for the

cmf.&;ﬁms @ff gerftraC fbmﬂmié mghdaf an@ﬂmﬁeaatn g fte EaLinEiadoR

d t hgg gwn}fﬂ?rmlov claims 13 to 16.
ﬂ?ﬁ“ﬁ“b y&IBE &g ar (Y " Unaccept abl e salt or
conpl ex of a conpound of general fornula
la as defined R@X y _aqge clrains 13 to
16, or a protgcted formrtherfeof. 140
32. Use of a saTt\ riconpl ex rgr protected
form as defmed;el{o claimv30 or 31 as an
internediate in the preparation of a
conmpound of general fornula | or a

in thiuyeserot efise i 4 syitable cdyspiateloRaiR if desircd empPEd:

or prodrug thereof. 5 33. A conp05|t|on

29. d O%ﬁrlégtlm? rﬂ tgorﬁl%)orgﬁ Olrlillgg a.t? st one moiesprefe:[a ly aﬁlgast two,
mogerpebfet®lyat least ﬂplhgt sn@%@rwblywlaaé@@ﬁsﬂ%mgé’mloglGal
actﬁrﬁ'llest in hllﬁlﬁm dher @sﬁue%&ﬂﬁt‘dﬁ ot rene Qef:epﬂf‘ chodulation of
sofepistly s gitn SECOTBERErE R PR i
thetn@thad @impnisBig, coteiinpgheasaifl Goebst w4 withfapeffpctive amount of
a cghlri)gﬂid%ggeﬂéral f&gulbﬁ%ggﬁg&n REMEF A58 6 or a physiologically
enent or other non-pharmaceuti cal :
$4b Bl of oA dIeRg” but not 1inited
to functlonal foodstuffs and beverages.
! & ¥ oBHeROrorkia Y d BHE pL.
Ia| ggﬁﬁag¥%§ﬂmﬁﬁer§|§ the gonpoun fof
0fﬁ@ﬁ@@é¥“¥ornula la or a phy3|olog|cally
acceptable salt, conplex or 15 prodrug

toﬂgrpg?jsm mglcal rug;zp%{]pgabfe a[lt% :l_éfe)%f 3%?1}&%&1'31’ general

formyelmta eadefified imany anclof gpimp Rite | G pragrotegipd fmm thereot.
acceptabl e salt, conplex or prodrug
t hereof, or with one or nore additiona
agent having activity agai nst
hypersensitivity, smooth nuscle
di sorders, spasnodic conditions, allergic
conditions, inflammatory conditions
and/'or pain or against side effects of
such an agent. 20 36. A nethod of
manuf acturing a conposition as defined in
any one of clainms 33 to 35, the nethod
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32.  Uscofasaltor complex or protected form as defined in claim 30 or 31 as an
intermediate in the preparation of a compound of general formulalor a

physiologically acceptable salt, complex or prodrug thereof.

33.. A composition comprising a compound of formula Ia as defined in aﬁy one of
claims 13, 14, 15 and 16 or a physiologically acceptable salt, complex or prodrug

thereof and a physiologically acceptable carrier thereof.

34. A composition according to claim 33, being a foodstuff, food supplement,
beverége, beverage supplement or other non-pharmaceutical composiﬁon, including,

but not limited to, functional foodstuffs and beverages.

35. A composition according to any one of claims 33 and 34, wherein the
cofnpound of general formula Ia or a physiologically acceptable salt, complex or
prodrug thereof is present in association with one or more additional compouind of
general formula I or physiologically acceptable salt, complex or prbdru g thereof, or .
with one or more additional agent having activity against hypersensitivity, smooth
muscle disorders, spasmodic conditions, allergic conditions, inflammatery conditions

and{or- pain or against side effects of such an agent.

36. A method of manufacturing a composition as defined in any one of claims 33
to 35, the method comprising bringing into admixture the said compound of formula
Ia or a physiologically accéptable salt, complex or prodrug thereof and the

physiologically acceptable carrier thereof,



