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Field of the Invention 5 The present invention relates
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as well as conpositions and uses thereof. Background

of the Invention 10 US Patent . 4649157 (G D Searl e

& Co.), the disclosure of which is incorporated

herein by reference, discloses certain generic

definitions of phenythM_DSa' kenes and

substituted derivatives thereof which are said to

possess activity as inhibitors of |eukotriene

bi osynt hesi s. The conpoliéld oftlee RiveRaeGEd as agents

agai nst di seases and conditions associated with

Ieukotrlenes such as allergic conditions, 15
ﬁ!empbwe@metat@nt@ n@egs@Sﬁm@di dioxv-skkanksrand dioxo-alkenes, as

h r.al coronary

G s e AP oo et Ao i cati on o,

EP- A- 0402469 (Teruno K K.), the disclosure of which

i's incorporated herein by reference di scl oses certain

generic definitions ddackgreun e Inyen ds which are

said to possess activity as |nh|b|tors of

5-11i poxygenase in |eukotriene biosynthesis. The

c &iﬁaﬁalclué\l @AE4PISI(Os Beade &yem), sheadjadlostre df whizhésinadigorated

R b BleRRaiRES o sabrismthong AP o sgged dioxo-

asIeBtd andsuBdtir@ed d6ri CtvBaBRR08 Whithase &34 N Fos8ad act1v1ty as
rhinitis. 25 US Patent No. 4810716 (Warner’-Lanbert
%W*BW} of lepkotrirrabiosymthesist mvhlcgmpomdslam:mopmedtae dgents agamst

h nGe dis Ses, certain gene
R TR T .

p sfemanatant ¢onditlons cetthipGk O aEr s ) l'?ﬁbbﬁl de@it Sonditiéns and coronary

CO ounds are proposed as agents for treating a

SRSIIEHM- as al l ergy, asthma, arthritis, psoriasis,
acne i nfl anmati on, pain, ulcerogenic, or
car di ovascul ar disorders. 30 US Patent No. 6518315
( Freopgm Patest Agpliyﬁti@yhﬂneEB’ -A-04240D §Téramiorke KoY, thddisdlosuse of -

t ed di scl I
oSS MRFoRrEs BrvEingl STty Rp Sonkn Sgtsarolsdomiens of
P@té@ﬂ%z QOhb OB Svhichlar¥iehig o ﬁés%es%%bﬁ'vﬁ}paﬁhﬂlﬁtgﬁ JraL 0poxygenase in

treatnment or prophyl axis of pain by dction on sens
leukotriene biosynthesis. The compounds are proposed as agents against dlseases and

conditions associated with leukotrienes, such as nephritis, hepatitis, rheumatism and

gastric ulcers, as well as allergic diseases such as asthma and rhinitis.

US Patent No. 4810716 (Warner-Lambert Company), the disclosure of which is
incorporated herein by reference, discloses certain generic definitions of diarylalkanoids
which are said to possess activity as lipoxygenase inhibitors. The compounds are
proposed as agents for treating a disease such as allergy, asthma, arthritis, psoriasis,

acne, inflammation, pain, ulcerogenic, or cardiovascular disorders.

US Patent No. 6518315 (The University of Sydney), the disclosure of which is

incorporated herein by reference, discloses certain generic definitions of phenylalkanols
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Phar maceutical Co. Ltd), corresponding to

WO A- 2004/ 031118, the disclosure of which is

i ncor porated herein by referende, discloses certain
generic and specific conpound definitions which are
swhithtage sad &mprovide forytsmprhers pin ptdptily Laxisco fatrElBERtiOh on sensory

T TN T X TN KN Te—

ugdonahy 6 Sk 8Mslzgease, carci noma 10 associ at ed
di sease, proliferative disease, inflamuation/imune

system di sease, di sease by secretory dysfunction,

R e S ET—
2tof W-(J-3~2004/(3-1p h& niyd digeloshrétobwhich is incorporated herein by reference,

t hoxybenzoyl ) - pentyl] phenoxy] - benzoi ¢ acid
b@ﬁge fes cettap egpricand spedtie cempound (}eﬁmtlons which are said to engage in

t
??%?%“Os@ra& iRt ST, A Wb RE e RREAR B Pl
bbrevegionaindta traatfrent oﬁrhmsescmﬂowmh‘»narﬁ Bybtdrh GISEadeScaﬂéinoma-
estign that ] ounds, simlar, to t hem woul d
ravEciaed Aipass: Profitetativeifensm mflasumstigaimmns Sysikgydigease, discase
digf Edetdtdr9 s AABIRGH, %ﬂiu'l Yelé%@c[‘ §1fsééé€ be E’hrBchedlééagé’ rE)Ea!ﬁﬁ)les 34 and 35

pﬂaﬁose of "giving formalistic |egal unit
ePrios rlrtpiaﬁceif@@ tmrppﬂg@tson efnHeI3-tre- §ﬂ)|heln5tléz 304,6- out
east

AR B TR ol etk i dend Pomd Pt baro-s
&&eﬁgmun&trﬁﬁb’ﬂﬁox\gﬁér&o9])%@@!]%eh¥x§]ﬂ§eh@&cfa@fﬂ Efddedver, the prior

antagonlstlc activit namnme conpoun s of

LRV les pp pjologigal yla tyaéelstkyswmys ané ferofs natsuggestion that any
h h.t

BT R —.

Glﬁé'mutlo'hsxam:afently tOtruitB8 PurelD{dB the f1EPOR)Gf gﬂ@lﬂg Fdrmalist&d legal

22 &p Pharm Bull, 387- 39é) 40 (1992); and

SRRl RS Kot PUrkrscenaolope sathtp b Ousagy segible

1o lise(ockA8RYity, P lEas@B&émHlﬂBﬁt@mtlﬁﬂﬁ'eda&&f ?bltaﬁo%ﬁoﬁlnche four

nunber of di oxo- kanes di scl osure ot eac
tepspoupdbibatwetedidogisallyntested fordi@a- thtmomshy act1v1ty, namely the

SRS EGE ), Sl 4P AL HIER . Hgp BEWhich 35 dioxo compound

| ofahe ppe atitowhieh Gelprbyént Y EHRAGE corlRifli bes the
preparation of 1-(2-hydroxy-3 WO 2008/ 003978

PCT/ GB2007/ 002527 3
TRLDaRNenY! ¥ W Lpod A7 ; Kiuchi

(2- hy T OXyp eny )' eny gl;ft lé)%é(-jlo%%‘!(glggr@eqoz)’ Kiuchi, F ef
al Chem. Pharm. Bull, 387-391, 40 (1 992) and Mukhopadhay, A. et al., Agents and
Actions, 508-515, 12(4) (1982) report anti-inflammatory activity in an number of dioxo-
alkanes. The disclosure of each of these publications is incorporated herein by

reference.

Picker et al., Aust. J. Chem., 29, 2023-2036 (1976), the disclosure of which is

incorporated herein by reference, describes the preparation of 1-(2-hydroxy-3-
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Xue et al., Synlett, 19, 2990-2992 (2005), the
di scl osure of which is incorporated herein 5 by

wOo efogierce, describes the preparation of PCT/GB2007/002527

3-acetyl -4-(4-nitrobenzoyl)-7-phenyl - hept ane-

2,5-dione (conmpound 10). Inoue_et al., Bull. Chem

Soc Japan, 62, 1601-1605 (198@) the di scl osure of

which is incorporated herein by reference, describes
thethpxyhanyd)-Sephenyipdntdnddil hdiond andt (-@-hftiroxyphenyl)-5-phenylpentane-
ppg%g% ropyl ) -3, 5- nonanedi one (conpound 3b),

1,°5- I%henyl-Z-benzyI-l,B- pent anedi one (conpound 3c),

7- met hyl - 4- ( 1- et hyl - 3- phenyl propyl ) - 1, 9- di phenyl - 3, 5-
nonanedi one (co ound j%g and
1Xge el Smietm,ﬂ9 990222002002 heptisshesuye o, vghjch is incorporated herein

RO s OO Pilpidtion 8810 it bgRiav i Bpheri-heptane-
vih5-divregcompamdpoy.at ed herein by reference, describes

the preparation of 1-(3,6-dinethoxy-2-
hydr oxyphenyl ) - 5- (3, 4- di net hoxyphenyl ) pent ane-1, 3-di on

OaE Sty Ol PSS L Lo i

[ inccnppxatedtl&cbim by edferehye, lrdgfcmbemme p)reiﬁsal{]dgbﬁsl 9:2?26131 f (g-
PR oSk gt L SASBASIN ) eyl Pent a2

Pﬂe%ﬂiﬁ@&%ngf‘c%ﬁ%ﬁﬁﬂ 38, 724 ((-4RER)-3 -p}fehﬁpgdp%fﬁl B8 highenyl-3,5-

which 1S incorporated herein by refere
dé@@ilﬁtd@@@ (comppimsioie) and 47, %tnph25y1-4 1,3- dlphenylpropyl) 3,5-

4-ace 7-bi s- (4~ nmet hoxyphenyl ) - hept -
Igﬁ%nﬁﬂgméfgﬁgmnfﬁgﬂ et al., Journal of Organic
Chenmi stry, 71, 4516- 4520 (2006), the disclosure of

which is |ncorporated herein by reference, describes
teo. owpet af Vesienist Chersisiriaiion 40 s @ A6L the darcisere ciovhich is

PO AT et MEA S i gy B T3 P2

(HyRisaypheihd)-5-@3 4 alimsthorypfenyhpeariaries] , 3damepor at ed
herein by reference, describes the preparation of 1-
(2- hydr oxyphenyl ) - 5- (4- met hoxyphenyl ) pent ane- 1, 3- di one

. Beank-8/He Jé‘&}%aﬁmﬂgﬁﬁi&&t’héﬁ%%@sr&@ iOS@‘C(W the disclosure of

Pol onai se des Sci efices (1963),
dwkich mmwpolfate\dihecmn by réfarspep dlestribds ﬁErmtmlrztty)n of 5-(6-

ference cr t epar ati on of
SC%(I%OR e&‘lylz)xye%e B%’eﬂ&nf’ 1- phenyl pent ane- 1, 3-di on
e and 5-(4-

h&drox - 3- ethox¥pheny{} 1- phenyl pent ane-1, 3-di o
enkatéswarlu et al., Journal of Asian Natural Products Research, 2 111 120 (2000),

the disclosure of which is incorporated herein by reference, describes the preparation of

4-acetyl-1,7-bis-(4-methoxyphenyl)-hept-1-ene-3,5-dione.

Zhang et al., Journal of Organic Chemistry, 71, 4516-4520 (2006), the disclosure of
which is incorporated herein by reference, describes the preparation of 1,5-

diphenylpentane-1,3-dione.
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preparation of 5-(4-hydroxy-3-

met hoxyphenyl ) - 1- phenyl pent - 4-ene-1, 3 -dione. The
present invention is based on our surprising finding

that certain known and novel 15 conpounds have an
Udeshpectoed ak,obhbimiadli aon Idfarraatteiuttbali&dlemm 330 508B50Ue(1985), the

rfﬂff@m EOG0YRigh 15 Rcirotardn NerS PR FelFeeny e BF B (i pkesration of 1-
Idtd:3PBenyd)-b 24 MEhSQPRédy)PBSiand- NELAGTRL Or Y

n itions and/ or pain such as, for exanple but not
I|n1ted to, asthma, cough, pruritus, food i nt ol erance,

et Bl B Bulelib i 2 4 G R PSSO 53

qae63), thaldigydsufe @oiidch RAdHeRPordled Beddin Bﬁref&éhé’ﬂ?ﬂ&scmbes the
dysnenorrhea re-terml abour, pre- termcontractions,

dreparaRLol GHSRYdP¥N-Saretbey phemaibyb-pheRYpaniangh, dndione and 5-(4-
?@?W%‘S@%%ﬂ%gem R BRARRE 1RdBE PO i ophy,

gal | stone di sease, constipation, post-surgica

oaen gl dovel W ooy Sfeitd s b1 G525 090, thigglosue of

PRARA iSinchipbRedd adin B%%‘l@{%n@@ %l%dt‘ﬁ)teé 812 prepar Al dTREUydroxy-3-
arterial disease, Rayhaud's syndrome, coronary artery

sipetbaxyrhegyind -phehybemt-‘bnm ba;diéngpot ensi on, vascul ar
paresi s and ot her vascul ar di sorders, bl adder
di sorders, nausea, allergic rhinitis, allergic
dBlEresent Savehtidrl 8 Pagdd s bur istifprisifig®inding th@eahinkind@a$@d novel
ileitis, ﬁancreatltls chol ecystitis, non-allergic
rosmpaungds hayespymaypactes combinasign of AFtvities, Wlmﬁlénmtdﬂ agvantageous
b

ot g oo o B BiaR e h R Cenc R, oot BLAH s,
psqiaslnodie mbﬂdhtlpmsi allagﬂi: dtbﬁélﬂiansh érsflanviataB0&/NdARMHE 8nd/or pain such as,

/Gqu 07/ 002527 conpo nds be useful as

Bb’ﬂﬂt g}ch‘éi to,fz%§ 5 tlﬁ%g IBPO erance, psoriasis,

b&&@;’i 3aRsbIE fb@ﬁve?séﬁ\fﬁﬂn?e kifinifus! N’féﬁfér@ palsed@ Ogre%-mduced ulceration
beverage), providing héalth benefits (whether for
dorzsatybalioylicrasid- tidsectk cerhtiora psmary dysmeabyhea, pre-term labour, pre-

BB ERRRS tilEes oot Bl SYGRERET Db gbatasi

| HIFsdH8piing tseiieasts] /g@s!’trop&sﬁpha%blﬂheﬂt& dibetise rmyotbmmdyﬁﬁbphy,
to, the maintenance of nornal function a
ceallstone disenssy consEpainn, p@%-smw? amon@rﬁﬁapyrﬁr@amamjyﬂc ileus,
v
591’rsgg?gragg%h%ugﬁb&lﬁ“@éﬁ&hsaEé\‘ievg%%ﬁis uﬁé’s%lilgps&‘?&o Zobstruction,
aperipheral artedl disease, Raynant’ sdiygdrsimepeorotary aﬂssr sppsetangina,
stomachs, to marn1hands and feet, to aid

r
RYRETIERIPR. SRPOTERSIfHh VAP PAESITERd Bittsh HassHies 3@3@,@% pladder
NG HRAkLsS faR04V8l lergic rhinitis, allergic dermatitis, inflammation, inflammatory

bowel disease, ileitis, pancreatitis, cholecystitis, non-allergic rhinitis, oesophagitis,
osteoarthritis, rheumatoid arthritis, Huntington’s disease, cerebral ischemia, acute

inflammatory pain, neuropathic pain, visceral pain, dental pain and headaches.
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10 novenent, to maintain a healthy i mune system to
aid in the recovery fromcolds and flu, as a

waelewsng3t ant, to soot he headaches, to relievePOUEBR@®7/002527

soreness, to ease mld aches and pains, to provide
relief fromtoothache, to provide relief fromnmouth
ulcers, to naintain healthy j%i nts, to helplimt c
ellulite occurrence and as an aid to weight |oss. 15
Brheedonipemads phy be usdfult dseohipharrhdcentidls; ﬁfrdﬂxﬂn@pleﬁln doods or
first aspect of the presenf _invention, there

|
provegetior eampliung th‘ﬁ’éL@P oF PeyefRich Provingherth pemefits
R ehen SEa )< SRR el O P o Fppllisaih bt
optatiop & hypersosigvity, smodthGhuscle a}ddytiqns,cqpasmaftht tgnditions, the

substi t ut ed nal ly substituted
JetRiel g G andigrign, Susbiisobtes RuRERT i eae s hognal gut
Chifiéte, KA palmaitd fondhd dght%bﬁilhtfaﬁltlﬁﬂm%l&hﬂxl bK@B4ke motion
optlonally substitute CO (C2_10 al kenyl) optlonally

s andaigrtigoy 1o sogthg sorphragtrednidycoyghiss to qage Balisea and vomiting, as

sigae

e resent an
S5ti8 ol it B0k SIS bl SO RRR 1 Parp ey ang et o
ail&k yibingtd Ift&ngﬂhmmpn, tormaintatipiorfabbloyd prébsiré, ol hemnalee bowel
2008/ 003978 PCT/ GB2007/ 002527 6 saturated or
JRS AL dnatntaing heplthpipmayng siisisen. 4o aidpn theregavegn flopoeolds and
t
9038 HRkdklind 6 sob Bgh)d Ul G BHRE o cone it
achevarslgtainsatogutovidg aalie froimigothachiea tmpmglda relief fiom fouth ulcers, to
or 8 ri arbon a and i onal | 2 or ring
oL DB RS P L6 B e TRljectairedhes ape s Ghaidio paiintloss
be the sane as, or different from ei ther of RL and
R2, is selected from optlonally substituted C1_10
al kyl, optionally Sirtesiles DO lnyerntion
optlonally substltuted c2_ 10 alkenyl and optlonally
substituted aryl; 10 R4, R5 and R6 are, independently
hcopadihg af Hfifst aﬁﬁbt&iﬂtﬁd fesnMinVeai &f @iere BPro\aA&d 4 Yompound of
substg%uted C 1.10 alkyl, OH optionally substituted C

geperabfqrsla I hal o, opt | onal | y
0] O
R
4r/\/ R3
R5_|\\' I R{ R2
e :

wherein:

R and R; are, independently of each other, selected from hydrogen, optionally
substituted C,.1o alkyl, optionally substituted -CO-(Cj.o alkyl), optionally substituted
Cs.10 cycloalkyl, optionally substituted -CO-(C;.19 cycloalkyl), optionally substituted
Cz.10 alkenyl, optionally substituted -CO-(C,.j¢ alkenyl), optionally substituted aryl, and
optionally substituted -CO-aryl, or R; and R; together represent an optionally
substituted saturated or unsaturated C,.,o alkylidene group, or an optionally substituted



substituted aryloxy, optionally substituted (C1_10
al kyl)-S(O"- where n =0, 1 or 2, optionally

wGeasnIm ed aryl -S(On where n = 0, 1 or 2, oPCRGBaNd/002527
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R5 together represent an optionally substituted
saturated or unsaturated organic chain containing 1,

2, 3, 4, 5 6 or 15 7 chain cafbon atoms and

optionally 1, 2 or 3 chain heteroatons selected from
Gsaturatad dr wiSatupated Celectytlvalkytieneghiaup) or R ahd Rg &Sgetlﬁzr with the

atorrslon th the proviso that, when Rl =
%e nghéh‘iﬁ estarte‘rhgﬁ FgPreseRkan ?R}toeallmubfamt%d sagyrated or

Sl TP Tty B
pbei 3 ring betewatvimestsefectmdhftdme Oc A dndr;I  group (or

tautoneric form thereof) to which R3 is attached; or

a physiologically acceptable salt, conplex or prodrug

tRE KA maPbd B sHHE adSor Ai FRETRITE r&meloaflmﬁﬂ RS @keR31ted from
nedi canment’, or when presented and packaged as a

rentiopaliesubstiwrediGrio akiel, iontienally substigted -1 besekaaligd, qptionally
e ctlo [ vernage), or when
u%ﬁggﬁhgd d;f”b 5&W1 i Eﬁ nil rsgllbgehttn:‘%8 a%lean‘pl ein a
functional food or beverage) or for use as a food

suppl enent or bever%ge suppl enent, or when used

R8s ahRs areindersndgilyenisaeh ethemrdaeed fropy hydregen, optionally
a 0

Rl A ORR b AGR AL S BT €, FHIRLGTRAL, Sfonally

cdubstitutgd aryloxyt, optemablytsubdtitated (Enana ahnyl)lﬁ(l@)hme ar Oydlor 2,

WO 2008/ 0 3978 PCT/ 007/ 0025 Al t th
TR ORRY SRR - St iers o 2 ok et BBNRr {ieeniepresent an

t@pﬂoaalw subs{ldﬁefd%uﬁt@d muﬂsamyutéd or28nik r&ﬁﬁh%ﬁ@ﬁuﬁ%ﬂ 812 3,4,5,6or

his representation is for convenience only

t?]ehans earpen aibmsland ppeenatly 1i Avedichan heterdaierns selepied frym O, N and
forms for 5 the

cdr%%ﬁﬁ%f{ﬁgﬁlhg c{’alg |t2%a85$§m"is l()It1§’1e conmpounds of
general forml ae I a Il, Ila and 1|V nentioned bel ow.
If it is to he held by any Patent O fice or Court that
Weith\thegmayigathey gvhep FoatRad hydrogem dhen anyj apticpalbssupstituted Ci.1o
r
R AL T 0 Pk R b pAREE BhEH it at one or
amorzr afithgo tand Bh:esmbﬁsecntntadrfvm theosarbdnye prowp (beaatovieric form
the right to exclude such use(s) of such conpound(s)
fthgieep %‘@% ispttahstecti on of this application
and/or its resulting patents. For exanple, we reserve
the right to exclude fromthe present invention the
usrex pifysiolegicalls acoappablmshdt, complex or prodrug thereof;
2-[4-[ 3- oxo-5- phenyl - 2- (3, 4, 5-tri met hoxybenzoyl ) - penty
I ] - phenoxy] -
for use as a medicament, or when used as a medicament, or when presented and

packaged as a medicament, or for use in a foodstuff or beverage (for example in a
functional food or beverage), or when used in a foodstuff or beverage (for example in a
functional food or beverage), or for use as a food supplement or beverage supplement,
or when used as a food supplement or beverage supplement, or when presented and
packaged as a food supplement or beverage supplement, or as a composition for any

other use in treatment of a human or non-human animal.
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benzoi c acid benzyl ester and
2-[ 4-[ 3- oxo0-5-phenyl -2-(3,4,5-tri met hoxybenzoyl ) -

w@enwspb3o7phenoxy] - benzoi ¢ aci d. The term "t he PEEGBR007/002527

t he compounds™” includes all the wuse-related
definitions of the conpounds as set out above in the
first aspect of the present i hivention. 20

Al ternatively, for exanple, we reserve the right to
exclude fromthe present invention t he use of al

éﬁgﬁﬁﬁﬂgf of For Ia 1 WE!Ch one of R .and R2 is
Igndigptes, ape pasticwlanfputomgen (keto)

zraTe g8 r, _
pr od Eﬁgﬂ% gzsgﬁdegig(t)%dr d)Mt her egr%es%qgm%qu cﬁ@gh"erne%?gge ts aatlhat the
ph‘awydf the prepdnt idEntig inehudas eqelly allftartomeriafitesy ankenol) forms for

serve t e ht to ch de from the_.present

i Eouind Th Gouie Rl Hicarima® S Sdegratfirmofaci 4 1, la and
wvhﬁ&nﬁﬁ@de@W;nOt both, of RL and R2 is CH2-

Ph- O Ph- COOH and any salt, conplex or prodrug (e.dg.
ester) thereof. WD 2008/ 003978 PCT/ GB2007/ 002527 8

’ﬂ" f§d %age he% X}E ﬁt&pﬁatgﬁi ic& or %Pﬁ i WQe u@%ﬂg? 18 Rferred to

exclu Fesent Tnventi on al’t

abovm ldmdtoses‘ orﬁendﬁﬂé abvionsartune or Bird oOthe kesastaledBeraindor any
CH2- Ph- O- Ph-, COCH and any sal.t, conplex aqr prodrug

(08¢ §T Most BRrficylapeazppounds MoORHR 1 Pe P Wsemdnve@%awh@n wgeserve
tESHEMS0 te%lu aith u%%(ﬁf&ﬁueﬁi @OI;I élggj gjf’o‘i’l"i:ﬁl%es@%pe (ff Rnr)]tectlon of

i nvention e use conp un ormula

mh$@ppmwepnbu®bnnnubwnhgpmknﬁﬂ and R2 is optionally
substituted CH2-Ph- O Ph-COOH and any salt, conplex or
prodrug (e.g. ester) thereof. 10 Alternatively, for

PoRBRAAple\We FREEE (8 ltlﬁlﬂ 16 b@dhdd ﬁ’oﬁ’fﬁé PdSert i ifethe use of the
present invention the use of al onpounds of Formul a

Icompoipdsch[4bt-oxws- phﬁnxerd(WS-anelethovmlaq@@ﬂﬂepcmylkpﬂlenoxy]
. ' [ Pﬁb
1(?] 5&8 erxt:éW %étgln%ld 2/-%49- -%%% rpfl}gnyleg_% f 2 Sﬁlléngi‘l enzoyl)-

t;ieﬁtyda]qﬁhenaﬁy]ﬁéehedhﬁ atidy aihyg terh0*the X&'l the coYBpEREIST Meludbeall the
ght tg excl.ude fromthe present |nvent|on an

of
tlﬁe-redgfs dgfiniligte'ihe CoPBRIEKIS 3F Sl oibaRmadn fedirst Aspect of the

gﬁ honethtioput only to the extent that in those
xcl uded conpounds R3 is an aryl group, such as

optlonally substituted phenyl. 20 Alternatively, for
reser /e the ri Et A exclyge fromthe

p@g‘gﬂqﬂv’e A , we reserve the right to exclude from the present invention

the use of all compounds of Formula I in which one of R; and R, is CH,-Ph-O-Ph-

COOH, the other of R; and R; is hydrogen, and R4 = Rs = R¢= hydrogen, and any salt,

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

Alternatively, for example, we reserve the right to exclude from the present invention
the use of all compounds of Formula I in which one, but not both, of R; and R, is CH,-

Ph-O-Ph-COOH and any salt, complex or prodrug (e.g. ester) thereof.
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the use of all conpounds of Forrmula | in which one,
but not both, of Rl and R2 is within the definition

w@booshesomdi ety -Q D L-(E)t-MZ or -Q D L-(E)t-MBEGB2007/002527

defined in claim1 of PCT Patent Application No.

WO A- 2004/ 031118 or US Patent Application No.

US- A- 2006/ 0148830, and the oth®r of RL and R2 is

hydrogen, and any salt, conplex or 25 prodrug

tAltareativel y\foramampley wleyreseiar the xighploexclate frefethy préshit invention

ht t | ude, fr t h t t th
30 e U A S R v Rl iy 0-rn
RtO@Prhnd%in t t
L St Riplex o P Lo bl Cd i ncl ai m
1 of 30 PCT Patent Application No. WO A-2004/031118 or

Syl PRl 848y B Bb(0a*oiBbbnabe Besert Mvention

PR 6 ERARN CoP3bRds of FohtRITIAWNE ohe, b@noEKGHPOER, M8 R, is
reserve the ri ght to exclude fromthe pr esent

ionviarllyonrbstityied (4ie-1-OsPh-CQYPH end any enit, Femplek ar prodnig(s.c.
%&%ﬂWh&Qbﬁ the definition of conpounds of fornula I-A
in claimo68 of US Patent Application No.

US- A- 2006/ 0148830, and any 5 salt conplex or prodrug

thereof. Alternatjvely, for_exa ‘We reserve the
Algﬁﬁ?é%%lye f |eéa‘8P4er BRrERE IR E tO Fﬁ%ﬁiﬁ from the presqps gnvention
@fhe @elof %ﬁ%ﬂ#}bﬁﬁl&i&ff F%ﬁhﬁ?dll% thW!T)' &Jﬁh 8f g, éMdtlt'z zﬂetlﬂg e&%ently of
definition o ounds of formula | 1h clam?l of
pa¢tepthernppli¢nally IS@lPSUNﬁCd 08RO d8-0008 8301 angrsdlt aeomplex or
r prodrug thereof. The conpound may

g%ﬁ%“%(%gf%%gqemﬁggd in the treatnment or prophylaxis
of hypersensitivity, snmooth nuscle disorders,
spasnodi ¢ conditions, allergic conditions,
iAternativebyofor exemler We Feseried erlglpiatp gxeJudhfrems, the present invention
gﬁﬁ???ﬁstﬂé% oogEClh& g%&u?g 812: (g(?m U r ; Selt élgnt(foneg hbut only to the extent
ithat iin hokeexvdwiel compdumtsR; it amaiyl goup, MeRLEH l(ﬁlally substituted

se, stress-induced ulceration or acetylsalicylic
8b?@’1nduced ul ceration, primary dysnenorr hea,
pre-term | abour, pre- tern1contractions, di arrhoea,
gastr0|ntest|nal cranps, diverticul ar disease,
Adiemaiively, fariexyople prvengenedhsBglgdo exelade frem dlsprpbay ardkention

OB BB 8P G A LB e, B AR 388G s it
ﬂw@dfyﬁtm ol the1S0ieBO SQ-DRL(E)-MLE ok Leus.L- @)@b@h 4 defined in claim

gast areS|s bowel paresis, intestinal

“BaeatrArplicaion Iﬂerw&ér%ﬂo‘*é)ﬁtl &8 el UY Pe@a‘ségphcatlon No.
peri WPQIS{X% gﬁ@fh%g)%&%?%n %&/Ra Est he}’d¥0geg any sgft complex or

artéria | Sease
prodrug thereof.

Alternatively, for example, we reserve the right to exclude from the present invention
the use of all compounds of Formula I in which one or both of R;and R; 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-2004/031118 or US Patent Application No. US-A-
2006/0148830, and any salt, complex or prodrug thereof.



hypert ensi on, hypotension, vascul ar paresis and ot her
vascul ar disorders, bladder disorders, nausea,

wa@bdosogioes rhinitis, allergic dermatitis, infl aPeEGBRW/002527
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inflammatory 25 bowel disease, ileitis, pancreatitis,
chol ecystitis, non-allergic rhinitis, oesophagitis,
osteoarthritis, rheumatoid artfritis, Huntington's

di sease, cerebral ischema, acute inflammtory pain,
neur opat hi ¢ pain, visceral pain, dental pain and

ﬁgﬁdache , for the maintenance of normal gut ) )
faReRRBYely. for examplenits rgeeryothe right tgiaxclude friom e aresent invention

B Lo B GAYRANE of R RHEL SBEL O AR REER Al compounas o
n@osela leddh clem 68 nflUSdntann Application . BISAAR006/0148830, and any

di gestian, to ease %ﬁéﬁt st omachs, to warm hands and

88 COTp e’éPHPfr‘?gﬂ%&Pe

struation, to maintain nornal
WD 2008/ 003978 PCT/ GB2007/ 002527 10 bl ood pressure,
to normalise bowel novenment, to maintain a healthy
i Miernatiwys tfemgxample, avedresanve the righttoeachdé from thelpdssentriuvention

L L N TN L —

pldimela It claim icdeJS Pate@fAppliealidna0s NS Re203670148890,i 246 any salt,
relief fromnouth ulcers, to maintain healthy joints,

t OIMRAeHOT prafdruedareefi it e 5 occurrence and as an aid to

wei ght | oss. According to a second aspect of the

present invention, there is provided the use of a

c Bpaummebuodl nfagrparticaldrlydre wedhythe akatgienadd propleydaxis abl e

alt, conmplex or prod[%ﬂ tgereof, (%n the tre inent or. .
PSSP smootmusle fleprira,hrsmodin comiitipnrealcasrditions,
fianasidatdry cdMiREKeMALR phinQucie X2 TR e@‘(aftr)lgle%\ft WBChhR8Rlo, asthma,

food or beverage), food supplenent, ver age
sapysh.arentus gooditieleraphg psarfiasisi, crabip,yirritablp Hbive] gyndrome, tinnitus,

Likon for the treatnent or rophyl.axis, .of .
FPRRERLE R het Rt bt Rl & ar B PRNUR S B toeation,
Cstitarlyidy BB enorieh SritEmERBSIT prRSim Lottt AR Bla¥rhoea,
condi tions and/or pain such as, for exanple but not

| gasireiatestinal crasmpsndivertisulan dispasarachalgsiasissrhsprung s disgass, gastro-

LASLS. e ’ o
FOGEDRBLE UL LA B RO RGOS consipaion, posc
osurgical tgpbtsaaresisl syndaaieg paralydu dewk, pbstaipatatioa ileys, dinbetyc
dysnenorrhea, pre-term /| abour, pre-term contractions, .
a3FoprEss bgwelRaesit deTtRal pepddrbstrugtion. peTipharalarterial diseases,

R $HRASE's sPed?end ahd cordhirs @RER! éﬂ)ﬁﬁh,sangﬁiasﬁé}ﬂﬁle?l arterial disease,

gastro- oesophageal refl Ux di'sease, myof oni c dyst rophy,
daipegensing, dypatenséon, vassnlr pprasis emd othasvasewlandisatlers, bladder

t roparesi s ndr pne ral ytic .ileus, .
phSt el Aokl 8y s Gembertisc s pumadiopsinfigrmatory
PEUvRsS diseadeNl€l6s, ipandreRRBUEIQIStisU S6n-alergRGhiniie badophagitis,
arterial diseases, Eﬁénaud's syndronme and coronary

aqsgf‘@aghg% glpﬁunmd agthriye Hustagtah’saliseass, gerebral ischemia, acute

inflammatory pain, neuropathic pain, visceral pain, dental pain and headaches, for the
maintenance of normal gut function, as a calmative for the gut, to maintain normal
breathing, to ease motion sickness and vertigo, to soothe sore throats and coughs, to
ease nausea and vomiting, as an aid to maintain normal digestion, to ease upset

stomachs, to warm hands and feet, to aid normal menstruation, to maintain normal
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di sease, hypertension, hypotension, vascul ar paresis
and ot her vascul ar disorders, bladder disorders,

woawseeso7al | ergic rhinitis, allergic dermatitiBCT/GB2007/002527

i nflammation, inflanmatory bowel disease, ileitis,
pancreatitis, cholecystitis, non-allergic rhinitis, 25
oesophagitis, osteoarthritis,!®heumatoid arthritis,
Hunti ngton's di sease, cerebral ischenia, acute
blobt presaire) ty npAhalise bouweDbpat ¢thent PdintaintaiS 4 Béatthy Pikiuine system, to
dental pain apd headaches, for the maintenance of .
Algripthe igepvery,Hem oils and thy, ana degongestansrtospethg headaghes, to relieve
FRSOE b3 00! §RLs AL R Und ARES Brd(Rdd Ml P55 RadtR o
vertigo, to soothe sore throats n cougﬁs, to ease
panysteaebefdrany mouthngjcera sto amaintiath Healthpjoimts, tn helprlivait cellulite

i gestion,, to ease 3Q uqset stomachs, to warm hands

d ,
8 Beg and;as aniaid 19w etght f¥nst ruati on, to maintain

normal bl ood pressure, to normalise bowel novenent,
to maintain a healthy i mune system to WO 2008/ 003978
BcTyrdizzoo 7/so028 23pect of the grésanttineentionothereyis prayideddhelgse of a

?@rﬁ)(gdn%’ of%nr?qlg £&o0 gﬁe Ss%o géi{:%fyoac%g C%%ﬁal'lg aalﬂggzﬁ%g]egiﬁdd ptr(?drug thereof,

eve muscl e Sor €ess, eas

[redhe SreatirenP 610propiey1axis bEor il BBpEepatdias RE a niddicapiedy, ife&dstuff,
relief fromnmouth ulcers, to maintain healthy joints,
beverrgedforiexpmpledn pdynatignaldeed pr kaveerggh doedssuphleaeat.hsverage
Fhi
A5 aherh BF SRR ALY ooty BRE brdhe [rgfiment or
prophylarg ofyhypeseesiti vityy sinpphmeesckl disordéry,, spasmodib conditibres,
dji sorders.. spasnodi c conditions, ~allergic conditions,
pliFeiessatiop HEPHERSCRHIoTS 2pHPHPFA SUEh A5 CGAmBIe bt not
N8l WIBSthnRUBhRA! }gﬂuﬁnﬁ?ﬁﬂdtiﬁ‘t%fe?&fce% psBRadBIRAB, irritable bowel
conprising admnistering to the subject an effective
m@muﬁinnﬁﬂs,édmmblﬂi@asﬁ, stresstindluced ulperagion or acetylsalicylic acid-

hysi pl.oqi cal | v. acceptabl e, salt,,conpl ex or r odr ug,.
diised yicctatioh, by SVsniophey pe-epm AT PHR s, ContiRtigns:
dReihoed, gastronigt@inanahyps, Ui HATsedke, a6RAlAsi A Hirsehspiays’s

be self-adm nistered (in_the case of humans) or under
fliseasgognstratoeggrhageal milyx dissases gyyotiamaedysiraphy galjstane diseage,

i . c . - i . - ti .
Cobet o BO8 o i P AR R AR, peb 190 B REopye leus
dinbetibgedtroparesis, bbwehpartdis, ittestimpbpdeudd-obstencpve gemipheral arterial

invention. Sych non-therapeutic use will typically .
BT SR HEUERITS BHLSJOREK ARETY SPETTcng S RpRITRICEY atferial
Af@Ade Yy JaHERIo1D m%,baensé’&l, RAKLEBN bhiRBR YA BEHE DithilafHisBRlers,

of the conpound to a hedl thy non-human ani nal outsi de
bldderghsaasiers,ofausradallragic ahinitst didrgiadprsatpest wifkinpmtiend

% atrrgn%tbryebo%&el ﬁlesleafls_e?i?eqligIp%}lcrrgatttitlospcl{ollencystitis, non-allergic rhinitis,
oesophagitis, osteoarthritis, theumatoid arthritis, Huntington’s disease, cerebral
ischemia, acute inflammatory pain, neuropathic pain, visceral pain, dental pain and
headaches, for the maintenance of normal gut function, as a calmative for the gut, to
maintain normal breathing, to ease motion sickness and vertigo, to soothe sore throats
and coughs, to ease nausea and vomiting, as an aid to maintain normal digestion, to ease

upset stomachs, to warm hands and feet, to aid normal menstruation, to maintain normal

blood pressure, to normalise bowel movement, to maintain a healthy immune system, to
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the case of humans), for exanple in foodstuffs to
mai ntai n normal bl ood pressure. According to a fourth

w@zeno3dsd the present invention, there is prorCOe#2@®7/002527

pharmaceuti cal 25 conposition (nedicanment), foodstuff

or beverage (for exanple, a functional foodstuff or

beverage), food suppl enent, bélerage suppl enent or

ot her physiologically conpatible conposition,

ainiip rthesiengvay Cnrpailddandf fIif, as adeeongesiantato soothe headaches, to relieve
SIO|0 |caJl%ﬁ?acceptabl salt conpl e prodr u

PHEFleSpreless. to wildiashsanf ppmscloase s eelich frpidpothache, to
bﬂﬁ}id’é)[feheisﬁ)omaﬂﬂﬁfcggst%zﬁaﬁ%}x{ %@%ﬂ?;&g% ﬁx%lt-lc-:laﬁ ite
st ever

phar maceuti cal conposition, foo
soppieapeand asymvad syweighulopd. enent or the ot her
physi ol ogi cally conpatible conposition, is preferably
suitable and intended for use in the treatnent or
PIcopAiHoesiathiRd atpPeRES B phebdnt hﬁ%nu&mﬁére iHS¢1ded a method for
di sorders, spasnodic conditions, alle rgi c conditions,
(TRAINERTETOYINTiag hmpqrmﬁléwammmoﬂsmaqzlﬁ dmrd@rsn spasmodic conditions,
] ffonmla L or, a
Al SR R b GG RRAYAE o ) KM gpifyiman

tillgecah neal thereb tiadythpd es@ptising adminiqemugiio thé !;1£H’bdt 8n effective

effectlve for tha purPose when, adm ni stered_ in

amepeinfiagomneyad gk formyla e aphysiglagically agegptable salf; complex or
gRpecal conposition, foodstuff, beverage, food

Supplenent, beverage supplenent or the

physiologically conpati bl e conposition may be

SASE e RS 5S84 b RGP sincs

BbhtEsI NG ¥ by selﬁitﬁniﬂﬁ?éré@ﬁﬁ Wi 8¢ oFRIRAR) bi ﬁHHer the control of a
foodstuff, beverage, food uppl ement, bever age

seispN apieveteraribheualifipd (lclthfg%a pf por-brman phingls).

conposition, may 15 be provided in a form which does

not conprise unit dosages, and in that case a suitable
Magaapaxttcmé ofithe\conpatndsesl aBb possibile ahidi ddh&ith@s P BmbAdiment

eneral formula | or a physiol ogicall i
ag g@ﬁﬁ%@ P%Pegfafr fithe prssent @veston. pFushmay %ﬁr@peﬁw qﬁayvlﬁ itypically
Pl e PResy AR hab P aRRR TR ool By A HEp by B or the
pregsutoinagy mhhmmnmepf thb cempaiintd, tocadmpaltiex nm—hpmand anignal outside
nor e addltlonw

e pfecy oBlpshtor RO PR b bty ind Risaf  Erert R ihiration (in

ehesk€l 8f Bum SRATOHPS aptOMKobARNSs todhhifitadh forsf Bicbl %%sure
i nflammatory conditions and/or pain or against sid

effects of such an agent. Al such conpounds,

According to a fourth aspect of the present invention, there is provided a pharmaceutical
composition (medicament), foodstuff or beverage (for example, a functional foodstuff
or beverage), food supplement, beverage supplement or other physiologically
compatible composition, comprising a compound of formula I or a physiologically
acceptable salt, complex or prodrug thereof and a physiologically acceptable carrier

thereof.
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whet her used singly or in conbination, are referred to
herein as "active agents", 25 provided that the active

W@ o@anox3s used in the present invention includeGT/&B2007/002527

| east one conpound of general forrmula | or a
physi ol ogi cal |y acceptable salt, conplex or prodrug
thereof.. According to a fifth2aspect of the present
i nvention, there is provided a nethod of 30

ffha phmxtauemtmgl conpaitivms foodsms, bevergpesidod 8ipplement, beverage
everage, food _suppl enent

%gﬂglcanent) oodst uff, E
RGN & siglogias Yﬁﬂ%%‘ﬂ%@?@ﬁ‘l’%l‘}mb sriaferablsuitable
SRARRSIdH 25b usm e Q&lg&%’f@ ?ig Fﬁﬁ@%ﬁ& g)? Kg]%?geiglawt},?ﬁmooth muscle

conprising a conpoun
pispaled, sgasmldiqcoadmeps albllergis edridjtians nipflemmatory powditiong and/or

PRBEdraD G nhE b Hoan Sty i e Compagicr s ora
9%1615?%:@1]} E&eﬁtﬁbl@ saRaeapiek &f prg&h@ﬂh@edf 19 preferably present in an

physi ol ogi cal | acceptable salt, conplex or prodrug

amepeiovhigh & qfﬁe@tlmﬁmﬂeﬂt DYimoat When adminisitred incarr apipeoprigte dosage
r After the ingredients of the pharmaceutica

hp&wgg? ?bn foodstuff, beverage, foodstuff additive,

beverage addltlve or other physi ol ogi cal Iy conpati bl e

C gS|t|on have been Dbrought into adm xture, the

E!%Fry amaceicakeqmpraseions fapdsmti heyserani 1oqd iswanlement; bavsrage

550 SO TS RN 5 i o o

dosage tforon syheadblydypicallycaredirtrhan mt@oﬁdgmtadnymstered to the

B e e o By
dasASRerit nlgé%x;%i: k@blerh &t O Rt ﬁl@@loldﬁg@éb@@rc@hﬁgtlﬁlg %omposmon may

appropri ate mnistration route and protocol,
bapeavydedrin erfamm mwhirh dosh aggemuprise uhis dosegds.iand e;nd:edcaas a suitable

th ds .of f I dth
SRy EF 0 bRl A EE TR i reBO0 ol exes ana

prodrugs are novel per se, and these chem ca

conmpounds thensel ves constitute a further aspect of
Preompanad of gensyal foimaa I opa physiolagisally arcapiable splt. sopplax or

Blodrilf nBF&F RRL. irBUERL, Byl 1ot RuB Yth35E o mb R RRk hal

compounr(]ii ro? general fom?ulla?or physiologically acceptable salt, complex or prodrug
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 prodrug

thereof..

According to a fifth aspect of the present invention, 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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RS R R2 R6 (la) 25 wherein: Rl and R2 are,
i ndependently of each other, selected from hydrogen,

wo@piosooars y substituted C1_10 al kyl, opti onal PgT/GB2007/002527

substituted -CO (Cl _Io alkyl), optionally substituted
C3_10 cycl oal kyl, optionally slgbst ituted -CO (C3_10

cycl oal kyl), optionally substituted WO 2008/ 003978

PCT/ GB2007/ 002527 14 C2_10 al kenyl, optionally
Sopgrisingraseempoond of formuld kerrphysiomgidalimat¢eptable salt, complex or

S O BB PR BRI o

ajotrippisalg| bringmglistol ddutieirset yhidlceppolind breimtilal 8¢ a phydi®logically

al k%/}{uiggen? roug, or an optionally substituted .
agf e 8plb Fomplexon prrdeee therepband tar physiglpgigalheacseniaple carrier
QheBbrand R2 together with the 5 carbon atomto which
they are attached represent an optionally substituted
saturated or wunsaturated organic ring containing 3,

4,.5.6, 7 or 8 ring, carbon. atons and optionally 1, 2
G by Ingrosissy oo Huerar aiticalrompomtion. Rodstufl heveesie, oodstuft
\Wdd Ve BeveRi@e hiditiS@BE RS pHYkio &ﬁcgag? %Bﬁ)pgﬁlﬁgboﬁg)é?ﬁ&n Qafale been

Rl and R2, i's selected from 1 ionally subStitute
dbrought iite pdmixiyrei tha apmposititysisipreferatilyghckaged wattoimbtiaydtions for use

' ituted,.C2 10 al kenyl nd t.lonal | .
3R e o BB Ll S B oo BB DG Fpasmodic
eanditiohd) atlergiedonditRs, finfammy@iP gaiditiche tab@02bhi¥ in a human or non-

ubstituted C1_10 al kyl, OH optionally substituted )
umgg sybieey the sais 16?“‘%9%9%%(310?9}’ gl qsagp afbrmafipayipformation

QBhéLARb ki i i Wprotobdd) iornati

GRREAERE Pl SRS Fiinklhad Bl olroiob ) i R itarpption

relgyant totheZaidanteRdedarsd. RS t oget her represent an

optionally substituted saturated or unsaturated

organic chain containing 1, 2, 3, 4, 5, 6 or 7 chain

CRRATofAhO BBmAhdS BE fRRald Nand theér PiysDISHE tabl

het er oat ons sel ected from Oa,n N arnlgﬁyss, %r ol\%agg%p tl?w%tsalts’

cheplaxas and prodrugh erestovel rarepmand digge cBémigik donipoands themselves
' , n.R1l = .= hydrogen, then: (i) any

%%?%‘ﬁtgls‘llfw@%@g%l? ot g pfff%t n‘éﬁ%{l‘ or optionally

substituted C2_10 al kenyl for R3 nust have a branch

point at one or nore of the a and (3 positions counted

Zreprding orfesiethapRnsy pf Ge prasentdnvention.dhereiiepowided a compound of

eLetfomb@ 1yhi ch R3 is attached; (ii) when
taggdirti gnaﬂay R3 is un-substituted phenyl and R6 is
hydr ogen, then (a)

(0] O
R4r>( Rs
Rs_k;\ | R{ Ry
Re (la)

wherein:

R, and R; are, independently of each other, selected from hydrogen, optionally
substituted C,.1o alkyl, optionally substituted -CO-(Cy.10 alkyl), optionally substituted
Cs.10 cycloalkyl, optionally substituted -CO-(Cs.19 cycloalkyl), optionally substituted



10

15

20

25

30

R4 cannot be a group selected from4-vinyl or 2-chloro
when R5 = hydrogen, (b) R5 cannot be 3-nethoxy or

w@2@Blaeys when R4 is 4-hydroxy, and (c) R4 andPEBEGBR007/002527

cannot both be hydrogen; and WO 2008/ 003978

PCT/ GB2007/ 002527 15 (iii) mhen additionally R4 is
4-nmet hoxy and R6 is hydrogen, 1#hen (a) R3 cannot be
2- hydr oxy- 3, 6- di net hoxyphenyl when R5 is 3-nethoxy and

@10 Ei&emdmmionbley ArbstineydoxXYpI@NY hikehy -dpyidhaKywbsaiMled aryl, and
when ﬁ Oéén and with the further proviso
t%&?nalimé‘ StFEQted R1 mttRogeptherpresenianioptionally

S yedte o%%%‘anv%m‘a. mﬂ‘f%ﬁg@?ﬁﬁﬁw o g ontionally sybstituted

repreesen
z$ammt¢tbmytphmydte<b@om pycloalkgliqeny graipoof RahﬂcL/RﬁmgethéﬁMtb the

Isﬁlih'} B ? rT'PO wﬁlcg thégfra?g gltlfla%heclf reerp?e%fent anlo%tlgnally s?ﬁ)stituted saturated or
Zmﬁaﬂ'm[aged@f%’a]ﬁce ﬂﬂg&yﬂtal 3, 4; 56 V'omtrm%)@éhﬁﬁza‘?&hg aRetdonally 1,

2! phenoxy nzoi c a benzyl ester;

qr- @@M@Dgﬂpﬁédﬁﬂ&iﬁpm Q, ¥-and iSpret hoxybenz oyl ) -penty

| ]-phenoxy] - benzoi ¢ aci d;

1-(2-hydroxy-3-nethoxyphenyl)-5-pheny|pentane-l,s-dion

R, wmchzndwmkrtﬁec yaneny by diffepdie Avhi) eltha@ e R} add B, 08 8¢lected from
-nitro-benzoyl)-7- phenyl hept ane-

ogpgppélgf sllbgngtieg ﬁewak)ql ?]glonally substituted Cj.1o cycloalkyl5 optionally
PR Ch oL g PPN, SiFinugPan

7-met hyl -4-(1- nethyl 3- phenyl propyl) -1, 9-di phenyl - 3, 5-

?@ﬁned %&m@snﬁm@ ofieptherthstpsdesied fr@nélyﬁfﬂgﬁﬁ’émt‘@ﬁ%‘ly

subdtftuted i §, d18y1 bOHNEHtshraM %tlﬁﬁé@@& Aok eha Hﬁefll
t hat WO A- 2004/ 03111 referred to g above, cl os

@ubst@nqrémlmwmmauwuhm@t@i(ﬁm« akplp- St-(]@n-a\bbmen 0, lor 2,

SRR PGB L0 2085l s rsn

fopnbﬂmy saaitinde sataracdd rUNRAWARE drgER Ehen 86ARARINGTT, 2, 3,4, 5, 6 or
protectlon of this application and/or its resulting

Ahaicarboncieras andeptigmally \e? @re%@r%h@tﬁ@amg;melep@d from O, N and
Iﬁs%g}divﬁ’d%dftﬁﬁ d GRirisst Ea&%pa%g&r the present

nventi on a conpounds mMIPa la in which one of
Rl and R2 is CH2-Ph-O Ph

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

(i)  any optionally substituted C,.jo alkyl or optionally substituted C,.1o alkenyl
for R3 must have a branch point at one or more of the o and B positions counted

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

(i1)  when additionally R3 is un-substituted phenyl and Rg is hydrogen, then (a)
R4 cannot be a group selected from 4-vinyl or 2-chloro when Rs = 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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WD 2008/ 003978 PCT/ GB2007/ 002527 16 COOH, the other
of Rt and R2 is hydrogen, and R4 = R5 = R6 = hydrogen,

w@pasamp7sal t, conplex or prodrug (e.g. esterpCr/boBe@of002527

(in which Ph represents a phenyl group).
Alternatively, for exanple, we reserve the right to
exclude fromthe sixth aspectldf the 5 present

i nvention all conpounds of Fornmula la in which one,

but gy bhbehaddifioldllydads BanethoxyCikd IoNis @yffogei)derd@yiR; cannot
any salt, conplex. or prodr qughe' 3§ ester) thereof.
‘hesd

Al t ePaathydeaxy-3.¢-dimethexpheny § vengthexy angr{b) Ry cannot be 2-
| ' t
e oL b BoBRRRT with LI vBRBAET | orh o

Rt and R2 are CH2-Ph 10 O Ph-COOH and any salt,

conpl or prodrug (e.qg., ester) thereof ) .
A6 B1eh 2hs Lpethse PfPES‘i%? 33@&315@6@, e Re 0ot Bvdrmeen, Rgfit metyl and Ry is
B4RLHEE, IR [ ABntibe Lt GERLIHE M HOMPIMERIRBA —(CoH,)OMe

i nventi‘on all conpounds of Fornmula’la in which one]

bapresents alfomiathosypiRnylagrdui®2 i s optional |y substituted
CH2- Ph- O Ph- COOH and any salt, conpl ex or prodrug
(e.g. 15 ester) thereof. Alternatively, for exanple,

YEa pREslvgichileadceptible st @alplekeoriprodiut lleerédfxt h aspect
of the present invention all conpounds of Fornula |l a
in which both of RL and R2 are, independently of each

: Jonally substituted CH2-Ph- O Ph-COOH and any
gg{lﬁtm@g&%%npl ex or prodrug (e.g. ester) thereof.

Alternatively, for exanple, we reserve the right to

| yde fromt i xt h, aspect of the present .
Plddirar -al?ﬁw[;-?(?ﬁg-gw&fw e abpgen&ﬁ{-e%%mes&h'aeglzm@d

heqgd, but only to the extent that in those
excluded’ compounds R3 is an aryl group, such as

Bl [Srexbot Sy plEy A3 i - trinethqybendoy)Apents hahdnoa) Jrberfzoic acid;

l.e reserve t right to e de fromthe
TR oS e BR Rkt ekl o8 ompounds
of(2BpdreKyphérd - S phétiyipenme- 1, Pdionsot both, of R and R2
is within the definition of the moiety -QDL-(E)t-MZ
graceiQl-th-(f-tg-bengoxl)ak phpapyi-hertanezd. Sidiord;ai m | of PCT

I e e v b e e Al
B o or brodrug < her eo
%méﬁ%ﬁ?«b-g%ﬁ‘%?h%%ﬁw&-E&élﬁ@%‘r@éﬂ%ﬁ@% apq,

@229 wekhe by £, 8RS He % 1BrdpyPES §-nBhartedfone.

If it is to be held by any Patent Office or Court that WO-A-2004/031118, referred to
above, discloses or renders obvious any one or more of the above compounds according
to the sixth aspect of the present invention, then we reserve the right to further exclude
such compounds from the scope of protection of this application and/or its resulting

patents.

For example, we reserve the right to exclude from the sixth aspect of the present

invention all compounds of Formula Ia in which one of R; and R; is CH,-Ph-O-Ph-
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5 present invention all conmpounds of Fornmula la in
whi ch one or both of Rl and R2 is wthin the

waledosnodoron of the noiety -Q D L-(E)t-MZ or PCT/GB2007/002527

-QDL-(E)t-MA as defined in claim1l of PCT Patent
Application No. WO A-2004/031118 or US Patent
Application No. US-A-2006/01k8830, and any salt,

conpl ex or prodrug thereof. 10 Alternatively, for
EXX0R) the other 6ER IR £ b dydioght, ah@ Rg¥CR € mﬁn@mdghﬁ and any salt,
si xth aspect of the resent i nvention all conpounds
BAMPISK RPEIrUE (e eHerheroie(i Which £haeesentsiaphepy] eroup)
conmpounds of fornmula I-Ain claim®68 of US Patent
Application No. US-A- 2006/0148830, and any salt,
Adin‘piaﬁxelw fop cxmlnplg, wheseot thelibghhlté exahadei fvah yhe dixth aspect of the
exa serve ht. to. exclude from
1S iieplie B PG PLERRRUIR FY i ih b Sl bOf 4F Ry and Ry
FORAPALS PRICGOHEA AN @al‘f\‘"é'oﬁﬁ‘)le@(r & pbdrig; (k. % tZt'é‘ter) thereof
definition of conpounds of formula | in claim’l

Pat ent Application No. US-A- 2006/0148830, and any

ex..or rodru er
ARea PO FreftalB B bt €l SR s gppectof the
plegert @ﬁmﬁﬁﬁi 511 G&Bmﬁ@LﬁﬁIs@lfFoﬁﬁﬂHWd #h whigh Both&Ry@hd RS are CH,-Ph-
and constitute a_seventh aspect of the present

QA and-gay saltygomplex 9§ pEpdaeg (e estpB dheaedds in t he
preparati on of the conpounds of general forrmula I and
t heir physiol ogically acceptable salts, conpl exes and
pitodratigely, fon exameple o tisenthe wghttid é}e:llaierfaﬁh tlef sixthaspect of the

resent invention, the physial ogic ccepta
Bieherd Mhyrubomal sppesaes o Forman Lotmatibeh PubERdRR) of R and Ry
fsaspiehaly ﬁlbaémféafm;ﬁh@wﬁ:cﬂ@n A8 aHf‘E&l{ %Hingrelxxbr prodrug (e.g.
menti onéd. The conpounds of fornul a elr salts;
edemlthexend. and physi ol ogical |y acceptabl e prodrugs may
be obtained fromreadily available starting materials
by chem cal 30 reactions which will be well known and
A 1ativ €19 dfob ¥xdnhisls ews kdsbive thd gt he exdliide fTdig thQixth aspect of the
2008/ Q03978 PCT/ GB2007/ Q02527 18 conpounds are
pesentiimeniion plsorapengs of Eormppla éaume\ghlgﬁ hothipdiRr and R; are,

TRpEEhy B dieh BURE opBly YRR L PO OO ind any s,
poraplek at padngsf (etdreste) nipmestds of forrmula | and their

salts, 5 conplexes and physiol ogically acceptable
prodrugs are thenselves novel in view of the novelty

theﬁﬁﬁv&? NRE URAgplE NRERRLNE She 28 15 BN iR thdlikth@Spect of the

aspects of the present invention. According to an
pregént hn\ampen anyoéf thi epqao;nfécsgmlps ofveentrioonds justanentioped, but only to
reoe\giten? gma?m”?ﬁose excPuded compounds R3is an aryl group, such as optionally

substituted phenyl.

Alternatively, for example, we reserve the right to exclude from the sixth aspect of the
present invention all compounds of Formula Ia in which one, but not both, of R; and R,
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-2004/031118 or US Patent
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10 preparing a conmpound of general formula | as
defi ned above or a salt, conplex or physiologically

w@emeporms e prodrug thereof, which nethod conpPCEHE82007/002527

selectively reducing the aliphatic carbon-carbon
doubl e bond marked * in a conmpound of general fornula
l1: R&A RS ~~ 11l Il /| CHHCHC &R K2-CR3 15 Rs (I1)
wherein RI to R6 are as defined above for genera

fAppichtiorl No OIS &A-2606/0 b¥883Gyank ebe othbrasfdyfand RY i9hydrbgen, and any

t conpound of gener formula I. 20 An exanple of a
ég\%’t%ﬁe’%%fcmeﬁhﬁg theenlt for effecting the sel ective

reduction is hydrogen in the presence of a netal
catal yst such as Raney nickel or palladiumon carbon.
Rltesnatiyehl, farezampyples we mesasvettheriglatrtb exglhdegfrompbe siwthi aspect of the

re susceptible to reducti on byt. 25. are no esired )
DRt RETHon g Solpob it HonRuB s jn Prichione Bobeb ek, A B is
et elel definDan thembRey —JTRLAEILIOCE bPIQUD-UH)SM-HSRUefined in
W || subseﬁuentl be renpved in a conventional nanner

cimyloek Riel Paenigapplivetien Na. WiQrdu2904/05h1 29 081)8F26:18 Application
320 r [ d subsequent
E\e%g ﬁ[%éc | ({?%Ht% Ego’ ﬁ%‘g algsgﬁtégéé}éélg)? 3& prf(/l)?léqggg ¥r§°H compound
of general formula I, which may be converted into a
rodrug thereof by standard chem ca

salt, complex or ) .

Altechatal, farrexample; we rsdeyedh tiehirto evshlaatiomdhy githepect of the
. ! X ; . | _ h

SR B O o0 o

cheppuads af doimily lrésinicitim 68 FYS Patbmgh pichyormosgsabl e

280bisBisERtR Ay Raly FmSERP Bt y accept abl 6
prodrug. According to a ninth aspect of the present

inventjion, there is provided a nmethod for 10
pltepratively. foreaapplente afseryerthe rghtito exelide fromgheigikibraspect of the

. . | i.ol,0qi cal .-
O A L i Uk i
definitios iofi gorapowtds PO forthuld 1 ig ehmnal of 108 Pudear ApplicatibhiNe. US-A-

%888/8?2&3%{ ar?dear}gfrsa t, (fo(r)lgprlrg(l glr plr(\)/(:irugR%g;eloof.o ©

The physiologically unacceptable salts and complexes of the compounds of general
formula I are new per se, and constitute a seventh aspect of the present invention. They
may be used as intermediates in the preparation of the compounds of general formula I
and their physiologically acceptable salts, complexes and prodrugs. In one embodiment
of this aspect of the present invention, the physiologically unacceptable salts and
complexes of the compounds of general formula Ia as defined above may be particularly

mentioned.

The compounds of formula I and their salts, complexes and physiologically acceptable
prodrugs may be obtained from readily available starting materials by chemical

reactions which will be well known and understood by those skilled in the art. The
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RS LR3 RERI R 15111 IV wherein R to R6 are as
defi ned above for general fornmula I, optionally in the

wpe@semoes of a chel ating agent, to deacti vat eP€T16B2007/002527

carbon between the two carbonyl groups (or other
tautonmeric form in formula IV in favour of the
term nal nethyl carbon atom 48 obtain 20 the
compound of general fornmula | after reduction of the

Icenpbuidsgreltldiivel yximgle dryanipietecales Shid thefiRoh@b4ioGill present no
e and titaniumtetrachl ori de.

agent s..are boron trioxi

'F%guer ‘i’gg(iﬁté’ﬁoweeﬁkblgedé”‘t’ fpound of general fornula I,

whi ch nmay be converted into a 25 salt, conplex or
physi ol ogi cal |y acceptabl e prodrug thereof by standard

die prefered metheds fomshe preparatian eflthy campaunids of formu IexditBeir salts

f ' i.S,hot ,.physi ol ogi cal | C ati bl e, such
e DB U8 P B Bl BB oo of
abesttycslthe t@AHGUNAY B@nissldbd, afd cbisaand MPL%%P the present
i.nto . a physiologically acceptable salt or

PHE8IYD3978 PCT/ GB2007/ 002527 20 conpl ex of the

compound of general formula I, and optionally then to

a physiologically acceptable prodrug. Certain of the
éenprdurpds aofeightinaspatt of diepregent invanttbd, (Rid isp2diided a method of

.exes aan%f tected. 5 forns are novel per se, and

conpl

PHrRang g soppaynd of gepsialformpla hes deliredabrue pr a/sadt, gomplex or
did18gicalAPRR il QR rding, L0

B AR Ehle pl A P LERRP O FE Cop S LG

tadepiagithe gimbaticeatben-cabopdentde béndyeakedt ih aconpaurtd 6€ general

\i}a%nl}{?ach-o O 11 11 HO-- CH=CHCCR F-12-9%-M3 (Ila)
ereln: 15 Rl and R2 are, independently of each

ot her, selected from hydrogen, optionally

Ra o) o
ol N L u
\/\ / CH=CH—C—CR;R,—C—R;
Re ()

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

>

thereof, to obtain the compound of general formula 1.

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 palladium 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 protecting group(s) used will subsequently be removed in a conventional

manner to provide the deprotected product.
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substituted C1_10 al kyl, optionally substituted
-CO- (C1_10 alkyl), optionally substituted C3_10

weymBoedoksy | , optional |y substituted - CO ( C3_10PCT/GB2007/002527

cycl oal kyl), optionally substituted C2_10 al kenyl,
optionally substituted CI}(C2 10 al kenyl), optlonally
substituted aryl and optlonal?y substituted -CO aryl,
or Rl and R2 together represent an optionally 20

dibb staction,ead sy sulzegubno deprogatiar tivediaChe heceadaty|yicléne

RSP UL i GRLLRAmO 1 WEiBIbA Gy ae Mo &Sals complsi og prodrug
iihe?Eb BTN arlt PeFhi @ tbacBEMs] qpﬁ‘llltlia)ﬂg]a saft d? %gl’e'xrlg forme Wh1ch is

het eroatons selected fromO
phéplyaméoa@aﬂymonmaﬁbbr wish afcopypourd triag rsubﬂ‘eqﬁ&lt]aﬂnt daﬁyerted by

I 25 b d
ORUSEL ] G638 AP B A o ot ot
cpmpomai (bfygenSﬂabﬁirmhlat Ieahd@ptibRaRy KRAYS a pBidoldpichy addeltable
substituted aryl; or a salt, conplex or protected form

PSS ; WO 2008/ 003978 PCT/ GB2007/ 002527 21 with the
proviso that, when RL = R2 = hydrogen, then (a) any
optionally substituted C1_10 alkyl or optionally
Hebetdirtg tbeachifih aiﬁbcabkma)plresémr inthtiousthefeay providedanasthod for

oi nt. at one or the a ositions counted
PRaRinHa CORPROIy! Bhaan B s caiasd B okn b GPEDIG: or

bRy%H 1RRehf( AR Qm
ungubgg??ﬁfg§§4ﬁgﬁéf&ﬁg &urtgégﬁgﬁgn t he p#gggifmaenmnga
tompeursk oftdepere with g eompaind afrgentmal foamakdV:hei r
salts and conpl exes, which are initially prepared if

a protected formof the conmpound of general formula
|1 RsgL~a salHoor conpl ex thereof isoused as starting

natﬁ?ia are also novel per Be, afd these chem ca
(¢} t hensel ves constit er (el eventh)
10 of the present inventigh. If"¥t is to be

heRd by any Patent Office or CoRitR# hat

A- 2004/ 031118, referred t above, discl oses or
renders obvi ous any one or e of the above conpounds
according to the tenth and el eventh aspects of the
present invention, then we reserve the right to 15

phereweR1 tRs e as defined ebayolongsngralofermile Isepsisaally in the presence
BE QEﬁgéﬁxﬁgaégB%}(J‘aaéﬁcﬂ?ﬁé bR b%agéﬁ N'the h{@ {rg&gy'x 1l dlfbs (or other

reserve t

talmméﬂtefohﬁ]n trhfoﬁﬂdladwané'm\tdmr aﬁﬂﬁaéﬁmﬁzﬂ rhdft&yl daftemeiidm, to obtain

|nvent|on al.l pr ect?d fornms salt§ and conplexes of
Speyad of eemsrahipranyla ] atiey rednetian of thefpetiirasdasble bond.

Formula Ila and salts, conpl exes and protected forns

t hereof in

Examples of such chelating agents are boron trioxide and titanium tetrachloride.

The reaction yields a compound of general formula I, which may be converted into 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

techniques (salt or ligand displacement) into a physiologically acceptable salt or
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whi ch one of Rl and R2 is CH2- Ph- O Ph- COOH, the other
of R and R2 is hydrogen, and R4 = R5 = R6 =

whyasogears Al ternatively, for exanple, we resePUVEGBR®7/002527

right to exclude fromthe tenth and el eventh 25

aspects of the present invention all protected fornms,

salts and conpl exes of corrpouﬁ s of Formula la and

all compounds of Formula Ila and salts, conpl exes and
pomipbxtafdhe ¢anpaint lo€ geefrali fornmila ¢and netiotmlily that tolagitysiologically
of bimd R2 is CH2-Ph-O Ph-COOH. Alternatively, for

a% € PR serve the right to exclude from the

tenth and el eventh 30 aspects of the present invention

all protected forms, salts and conpl exes of conpounds

\Wertagod] tho ggnpoundy pGBaE 0 foonee i and sheif saftsrqemipdexes aechprotected
C d . n a ompl exes.

S CRTRRN; B DR e GhpeFRR Bf0 e

assecCbPthPprdsemtlintofohn. Al ternatively, for exanple, we

reserve the right to exclude fromthe tenth and

el eventh 5 aspects of the present invention all

> B n
R B e B P Pl P TR ey e o
compbendef gmdrapfotmtt Bst forns thereof in which one,
but not both, of RL and R2 is optionally substituted
CH2- Ph- O Ph- - 10 Al'ternatively, for exanple, we
reserve the righ 0 exclude fromthe tenth and
el eventh aspects oy=the present O nventiI n all
protected forngy—sg andegormpl exer, f- ounds of
Formula la and al | \ unds of Formula Ila ﬁ@aﬂ sal ts,
conpl exes and protected fornms thereof in wh bot h
of R and R2 are, independently of each other,
Qpal |y substituted CH2- Ph- O Ph- COOH. 15
Al'ternatively, for exanple, we reserve the right to
exclude fromthe tenth and el eventh aspects of the

es inventio ny .of .the specifj oyps of .
8 ecre pondhafly s fah ot Riies ol PRiRERR ontiorsily
isAbdti@ee CeXFalkAedpteMaN vkt nfed 160a T, §f alkyly optithallysubdtituted
as optionally substituted phenyl. 20 Alternatively

. ny | ; .
(o0 exdepkd,; oRtonably sphsEtyt Pdks-1eyclontiyldeptionally suhstituted
teent ' t t S [ I
o AIBR, Sl MsRRREE CORG. bl Gtloplly Bfb aryl and
@ptibndlipdubstitated A Grhatyl caRyand &S todethen représend dreomiodally
%%Lgtlstixteg ggtﬁll'a?e)gieosr u%ggulx%e%t IC_:ItO %ﬂ(ylidene group or 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 R} and R», is selected from
optionally substituted C,.1¢ alkyl, optionally substituted Cj;.;9 cycloalkyl, optionally

substituted C,.j¢ alkenyl, and optionally substituted aryl;

or a salt, complex or protected form thereof;
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forns thereof in which one, but not both, of R and R2
is wthin the definition of the 25 noiety

WO QBOW3IE)t -M Z or -Q D L-(E)t-MA as defi nedPCTIGBR@T7/002527

1 of PCT Patent Application No. WO A-2004/031118 or

US Patent Application No. US-A: 2006/ 0148830, and the

other of RL and R2 is hydrogelz}1 Alternatively, for

exanmpl e, we reserve the right to exclude fromthe

t‘@ﬂt the preivisd ot mhbn R3& szSTJbYﬂngQIf tltehéa)pmesmtlbnally substituted C;.1o

TR Ry SBEPHTRLE? 0 HeLior R sl d HneB s isakone or

IphGre R eheSchridsp m&mis@é&ﬁe@ﬁdnﬂh@k%bﬂﬁ Y00 BRI B orm
PCT/ GB2007/ 0021%27 23 forns thereof in which one or

serrrof fo whichhy irpttachedijand () Rf@na@fbemnsmwﬁwd pheayl.

moiety - QD L-(BE)t-MZ or -QDL-(E)t-MA as defined

inclaiml of PCT Patent Application No.

\Rirthe 24/ tB3 potd:-teak fotiﬁs EPﬁﬂhe k’tbmﬁp@ids@ﬁ@éﬁdﬁall‘ibnnula Ia and their salts

US- A- 2006/ 0148830. er nat i veI y, for exarrfp

PB4 &pppRlexp whi é}ﬂm 1“8“%‘ cPgRRed ¢ @rﬁrm@e@m Hiht compound of

HeRMAI 'fopmuﬁslpae&IassaﬁforEGﬁpfé&Qﬁégfff ik DY s thaterial, are also

protected forns, salts and conpl exes o co oung

Fﬁolvnllpea S¢,a1ndmlat:sabhemloatmoumosndsfthﬁnsaimSa:ohstautaracfushért(sLeventh)
r%te &1% and tprot %ct ed forns thereof which are

\)%IS]? STHEPIATTRER of conpounds of formula I-Ain

claim68 of US Patent Application No.

US- A- 2006/ 0148830. 10 Alternatively, for exanple, we

AEH dy pbethetd by emt Patt@lté)&@p@ ereCoyrb that RO 1eA904/@31d 18, referred to

Y
SDEYE AsbipsPERTEA R b5 0 SRE B RSt BT sompgundiyaceording

Eﬁ) thetkathlaad @ledterith laspotsd lﬂlﬁ&kirew‘nt meenaidn tHeh avearasers@tteSight to
Eﬁl exes .and protected. forns thereof which are

rexeivde saahicemposRisoore Sysapuel Biptertemed thisiappHcation and/or
Gls3edMidnPhatdmrs US Pat ent Application No.
US- A- 2006/ 0148830. According to a twelfth aspect of
the present invention, there is provided a nethod for

R R BRI SNSRI R o et of

%@eﬁf inb&itionQill Prbteated fdfds! $al8 Andbd eﬁéscﬁﬂéoﬂﬁguﬁ(ﬁ%f Formula Ia
other of Rt and R2, if 20 not an al kyl group, is a

#pd ﬁngmpamﬁﬁ oftFn@nWétImdc,s@hq; pp@pwgemmrgqeptﬁg fQIm§ thereof in

gﬂf {ﬂ??ﬁer eof cbho@ ?6{@# étrﬁg{z a ea%r og%dr{égen, and

&Gﬁﬁsb)Rdmhydragdny pr otecting any phenol ic gr oups of
the said conpound using a base, (e.g. sodium hydride
(NaH)) and a protecting group, (e.g. trimethylsilyl)
| 1rdrRGiRIE S5 EmPBle, Fe SehRRhEr

fela ahly dr}gf T CXa a eHF)e) gh% @n@ﬁ’ﬂ % @RL1udErBm the tenth and eleventh
aspects of the present invention all protected forms, salts and complexes of compounds

of Formula Ia and all compounds of Formula ITa 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 reserve the right to exclude from the tenth and eleventh

aspects of the present invention all protected forms, salts and complexes of compounds
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25 subsequently reacting the treated conpound with an
al kyl ati ng agent (e.g. an al kyl iodide, for exanple

woreiokpb3orodi de), in the presence of a base (e.PBCT/GB2007/002527

pot assi um car bonate, sodium hydride or potassium
t-butoxide), to obtain the al kyl ated conpound.

According to a thirteenth aspétt of the present
invention, there is provided a nethod for 30

pf Epamula p andcdingoopednds ofgféorewld 114 andnalts, domplexes apd protected

Ry S PR eaRBGA G BB I PGl a v o
2008/ 003978 PCT/ GB2007/ 002527 24 O R4 ~ R2 R5 I-|

"I~ R R6 (V) or asuitably protected formthereof,
ermatielRl for pRample, wREeservg teeright éo exclugder froma ghe tenth and eleventh

: ?@q@ﬁs&f@ﬁeﬁé%s&%? %ﬁvfggtgorﬁﬁ%?}grﬁ%c%H?%ﬂéﬁm%%lﬁ icgm ﬁ&é?é@&ﬁpounds

u 0 ne represen

ofF FEﬁﬁulh ear{dBli @{jm;{oﬁhgi Sibﬁl E&fnu‘l'd‘lleg arilqc‘ﬁsaélts,chmuhih lexebandl protected

with an activated carboxylic acgi avj ng .t formul a

fmsaRgrek inav il o, PY! T S0t PER AT REPRAD, SURREHEd CHy-Ph-
S c@spdef i ned respectively for formula | and I'l, in

the presence of base and optionally in a suitable

solvent (e.g. THF), to obtain the desired conmpound. 10

conveni ent carried. out

&%ﬁéﬂ?&?fy;, ﬁ)r;tega B%eeg/% ﬁ%sgrvgfd)%/ fi@reﬁt% ﬁ%(cluc?e from the Ie(r)l{h and eleventh
hepRIES M SieSonk ARleAfor AHMIRCteAToihS sBIBSAd chiilexes of compounds

conmpounds of general formula | show activity in the
o Foimaela dnawt alt ¢emprmys of FarmulaHe prdsalts nesamplesds @ad grotected

oth muscl e .tone, i-Rhi biti Qn ' ' .
JRB BRP Db BFt A amh ke AR TiishiERy BEERA e Vbrionatly
upsithted €H, Eh-OSPIS€OOHOr € general ly that the
conpounds of general fornmula | and their salts,
conpl exes and prodrugs have one or nore of the
; ; : g ave
PRSI, R b e Rk bl R b TSR Ll Parkd Weventh
taspexts ¢f3he pressnt imkention any sfthe speeifdmbupsgf camgouRis just)

T ioPRL RAEAHB e S ERLIPO T RIEd FOTBRA Ra L el sroup

angh gpgﬁﬂ(ﬁgﬁy gJ@ﬁmTéaPﬁ{legylr_eceptor and affect t he _
rel ease of calcitonin gene-related peptide (CGRP) in

Alternatively, for example, we reserve the right to exclude from the tenth and eleventh
aspects of the present invention all protected forms, salts and complexes of compounds
of Formula Ia and all compounds of Formula IIa and salts, complexes and protected
forms thereof in which one, but not both, of R; and R, 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-2004/031118 or US Patent Application No. US-A-
2006/0148830, and the other of R; and R, is hydrogen.

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

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



dorsal root ganglions (DRGs), and that the conpounds
can behave in this respect as 25 agonists, partial

W@meie1938 or ant agoni sts of the TRPV 1 recept oPCT/GB2007/002527
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Preferably, therefore, the conpounds of general
formula | have one or nore of #he fol |l owi ng
bi ol ogi cal activities: nodul al2 on of the TRPV 1
receptor; nodul ation of WD 2008/ 003978 » _
famschzeoinodigpgne aogheioR randiRecis avithimthe definitioniaf ghe moiety —
ti r [ g Agn § - 1.0f | t LV e
PUAFUMII S 093 08 B AT RPN Aptcaion
Nee0acR004/03 B9 3 dr S Paetppliaition e S{A2e@s/0143806.
said activities. Mst preferably, the conpounds have
all of the said activities. 5 This conbi nation of
o] I .
AT S PO, Koot AR Sl RO 2p chliAdnd cleventh
hypetssditisd presdnt investimod] hpnotesteddoniis salthend ,compexen df eompounds

candi tions l.]ergic conditio i nf | ammat or.

Gb R 1o s engdiil S QL g b s ERR s an grotected
Itbriis! t86keb PwhiRR bR Rithie AHOHfinitidHf it dbfnpohif@of fBHRhIR 130 GEGlaim 68
psoriasis, croup, 10 irritable bowel syndrone,

off bi%i Ratent Apphication No.di/Sdas@o/@88%%- i nduced ul cerati on
or acetylsalicylic acid-induced ulceration, primary
dysnenorrhea, pre-term|abour, pre- termcontractions,
dlesidioel, fgasimplenive sésena@ltherghtps exclideefromahié gnth and eleventh
di sease, achalasia, . Hi rschs&rgung' s di sease,

4980

garscist s pisrat aentier Al iRrogae S, A BT BRI OMPEKEP GpFRmpounds
Q2Fb5hAR%a gﬁ(ﬁiﬁﬁé{ﬁ%}g&ﬁﬁ§ bt PAdu®ia REP ga‘léy&ﬁh‘%ﬂ@*es and protected
gastroparesi s syndrone, paralytic ileus, 1

fosits- thprep Aitvhich ard witbin thié ddfetition ofaimpopadesf formuleigh claim 1 of

sis,, intestinal pse - ction, peripheral
mg?tF%tlAﬂ?qg’é’é%‘b 0 %g'fhgﬂ@s/ gf)@g\%gr ome and coronary
artery spasm angina, peripheral arterial disease,
hypertensi on, hypotension, vascular paresis and ot her
Viesording todi el ftteaspectisif dlerderesent inyentéqns thepgisqwayided a method for
allergic rhinitis, all ' [ &1 { nf [
ey cBPobisl e e R TR dred abli TR Bomplex
Gheb&Giy SiHiEH Sne dTMBLIREf R iRy i ah Aikyl flosp ané stepdihgidfiRs ,and Ry, if
osteoarthritis, rheumatoid arthrjitis, Hunti n]%ton' S
dios amalkyl group.dp p Rydiogemhaima thedpeihed Fompring iy \Ripahe

h%ggg%%ﬁggf’gcc{)gﬁ)'ogg% X{q%éh‘éfa@ korRRAN ™ orde Bt it tR&leDf indWKlch both of R,

I ntenance of normal gut function,
and R,cad hpdrbgen dtoms b énigalty, prowctimgamp phienoho gremps of the said

br eat hi ng,. to ease noti.on sickn nd,vertigo, to
Sopmnund Biint fhrssalad SafiamubyEHe (Neadaads Trblslie . o
Vtﬁmetﬂzyr@}yl)qﬁ R prédeiicd Of ARIiAbRI OIVRAT (F8. tdiaﬁ?&ﬂbiﬁﬁﬁm (THF)) and
ease 25 upset stomachs, to warm hands and feet, to aid
rsubsrguentbnsactingtthe treatedcomapavng ivithnasy allsylating agent (e.g. an alkyl

iodide, for example methyl iodide), in the presence of a base (e.g. potassium carbonate,

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

According to a thirteenth aspect of the present invention, there is provided a method for
preparing a compound of general formula I or II as defined above or a salt or complex

thereof the method comprising reacting a compound of general formula V
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bl ood pressure, to normalise bowel novenent, to
mai ntain a healthy i mmune system to aid in the

wo ewenedys from col ds and flu, as a decongest anPCT/GB2007/002527

soot he headaches, to relieve nuscle soreness, to ease
m|d aches and pains, to provide relief from

t oot hache, to provide relief 2#omnouth ulcers, to

mai ntain healthy joints, to help limt cellulite 30
occurrence and as an aid to weigh® | oss. WO

2008/ 003978 PCT/GBZ&O?/OOZSZ? 26 In agcordance with a
further aspect of t ?/ 2 therefore,
there is provided ga-nethpd for obt |n|ng at | east

one, for exanple tmnlﬁnnr preferablRs three and nost
preferably all of thq% | I owi ng blologlqg} act|V|t|es
in human or other tissue in vitro or JI

nodul ati on of the TRPV1 receptor; nndulatlon of snoot h

AN CR MR N T

g&BE&%WT fSeffilR a1 Ad T, SHfeih NV kéﬂr&eﬂ[rs al sfh%‘fé (Yloddﬁbfer’bond and

tive anount of ‘a compound o general formula
theoway lired representpéither the (B) od@gsctm@ml@m -..Das aidpehde bond;
Description of the Invention 10 The Conpounds of
Formulae | and Il Chirality 15 Certain of the

GARRUHRESated caBhe/IR| acidiVil o@e forakifda HO.CORE 3t A suitably protected
asymmetric carbon atons, and are therefore chiral.

Toren preeobrivhars Re Hrassiiiasd @ﬁwtwelYafpt foaryvlac,laand Ik épihegresence of
SRR P DRG g D S SR Gppouns.

conmpounds of general formula Il and those conmpounds of
neral, fornula | .and Il that contain a dquble bond

e seAstign maycanyniqnily by carmiad Qut.Hop PRRERle. AR theipisRreOlithium

[ by each doubl e bond nmay
%EX%% ncllabngEfggl(ggwﬁ?l$)Zir?m®)S£S§r a (2) form The

present invention extends to all double bond I somers

b35S, R ok b RS e P

%Uéﬁ{o@,r}hbéﬁlht‘x’ormﬂ sthodth MBSNE {che, inhibition of tissue remodelling, and

inhibition of inflammatory mediator production. From this, it is seen more generally

that the compounds of general formula I and their salts, complexes and prodrugs have
one or 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 activity.

The data show that the compounds of general formula I can bind to and modulate the
TRPV1 receptor and affect the release of calcitonin gene-related peptide (CGRP) in
dorsal root ganglions (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 or more of the

following biological activities: modulation of the TRPV1 receptor; modulation of
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WD 2008/ 003978 PCT/ GB2007/ 002527 27 Substitution
Position Isonerism The conpounds of general fornula I

wW@pash03928 e capabl e of substitution position PCT/GB2007/002527

i somerism for exanple in the |ocations of the groups

R4, R5 and R6 and in the location 5 of any optiona
substituents of the R groups.z?he present invention
extends to all substitution position isoners of such
cRBPAURGEle towdldhlkiBitionf tibsiefremhoddfing; aadrenti-iffkimmaisryi attivity.
any relative proportion or as substgntlal

M@ﬁ@@era&ky thgcompaprdsdhave gt lgast o8 'ihs?eeaqn@a}eﬁsfrgf Pgple at
ﬁc{ hﬂfee%?'ﬁ% ééﬂfjg‘ctgftxefsomlt gﬁtﬁlﬁzélﬂg CGpd l;omgﬁuﬂ@fﬁav@zﬁl f the said

rogen 4" may be neta I 0X0- cont al ni ng c arn
aaﬁnﬁ&.way be para to the dioxo-containing chain. It
is nost preferred that in this realisation R4

#ﬁ%ﬁ%@% agtg‘gggglté :éi{rgltl g i 4[\’3 I0 %))%Igglpgﬁ&af gﬁr pr0v1de for
b %&%@Wgﬁylﬁls gf e?éen&ﬂ(zﬂ%lsﬁﬁ)o{h Angid Jhs&aefi {asmbdic

one or 'both of are hyd rogen
aveditians bllagmfcondmtmsmnﬂemmmry cquditiane ah@(pt pain ﬂUCh as, for

sol ut 20 enol s [ a.c n-ca
asuple bne Tutedermuas spuh e S PRl AR Ribsiags crow.
aBd BowaNyh@onfeafiRfifusahRilcRet WREHRe | iR sERdbeMlIceration or
groups. Such enol tautoners of the conpounds and

ehefylsalicydis agideindyred wdeseation; piimanyysmengrehess pretigrm labour, pre-
rese néi @‘F é\ﬁxtglp%ea gas(?rglrﬁgsl?%glaclilgrﬂﬁs %fue%ﬁar d%s%aégél g&l‘lalasm,

are an ers neans

ahtslahqirmcg hydene agd@ﬁa-ogmﬂmgemae\ﬂunghsfeammyotaqumpm
atons. The al kyl group may be strai ght or Qranched

ealisipandieasereansRAaR. RoS-HEESH SHEOREFETHT paghytigdleus,

[ t
SRrPREB RS, T SR geoparipie MOveT R R inal prgudo-obstruction
|pevipheral deieriabdisesses, Riapnved® :Edykx;lto‘tnetmldrwrcmar)adtrquy sgasm,l pngina,

St r a ht or. agéls nc h}yp %R%}\gioglghmog%ﬁ%gl?g%%&ar paresxs [and other

vascular dlsorders, bladder disorders, nausea, allergic rhinitis, allergic dermatitis,

inflammation, inflammatory bowel disease, ileitis, pancreatitis, cholecystitis, non-
allergic rhinitis, oesophagitis, osteoarthritis, rheumatoid arthritis, Huntington’s disease,
cerebral ischemia, acute inflammatory pain, neuropathic pain, visceral pain, dental pain
and headaches, for the maintenance of normal gut function, as a calmative for the gut, to
maintain normal breathing, to ease motion sickness and vertigo, to soothe sore throats
and coughs, to ease nausea and vomiting, as an aid to maintain normal digestion, to ease
upset stomachs, to warm hands and feet, to aid normél menstruation, to maintain normal
blood pressure, to normalise bowel movement, to maintain a healthy immune system, to
aid in the recovery from colds and flu, as a decongestant, to soothe headaches, to relieve
muscle soreness, to ease mild aches and pains, to provide relief from toothache, to
provide relief from mouth ulcers, to maintain healthy joints, to help limit cellulite

occurrence and as an aid to weight loss.



Exenpl ary al kyl groups include nethyl, ethyl,
n-propyl, i-propyl, n-butyl, t-butyl, s 5 butyl,

wo2@enodprs 2- pentyl, 3-pentyl, n-hexyl, 2-hexyPCT/GB2007/002527
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3-hexyl, n-heptyl, 2-heptyl, 3- heptyl, 4-heptyl,
2-nmet hyl -but-1-yl, 2-nethyl- bE 3-yl,

2-nmet hyl -pent-1-yl, 2-nethyl - éent 3-yl. The al kyl
group may be optlonally substituted, e.g.

dn ecqm‘rdafnce withel fowherdspect f ﬁﬁemgﬂemnhqﬂtlonplﬂiéwﬁre{ there is provided

a dgtg?c? ﬁ%gg{a?lﬁﬁ% %‘er %sllf §ﬁ% Soreea(ta%up oea%a(oa esr&?grably three and most

qY&R8lykatl of Wb esIRwin@bidlogicl EctBitesiifl he@er 6r oBaNgssae in vitro or in
cyclic non-aromatic hydrocarbonl%roug having from x
atl

tvewy modplsgian af hee RPIVkIessrirn g1ady gp shipmath ni'%elleda%e inhibition
%d;eggﬁé)h%h}fé] %ﬁ{i gﬁggﬂgﬁé%rga—tggrr gQBg Xlet}g)rd%ﬁxg,rxsljfl,g cgntactmg

Qhe ﬁnd: asdnenn vi2kd (ﬁtn@ o “Eﬂlem[ﬁf&cyvccgmd)m oKy comgpowpisof general

i ncl ude cycloprop obyt cycl opentyl,

é?@F@ﬁé??PsatGW@P 8%#?g&@%Pfohexenyl. 25 The

cycl oal kyl group may be optionally substituted, as

defined below, e.g. as exenplified below Alkenyl 30

"CX_y al kenyl " whBetaited dYes XOTE ) @' S neans an

unsaturated aliphatic hydrocarbon group having from x

to y carbon atons. The unsaturation may include one WO

208 MBS sDE Fosme e Il #2327 29 or nore doubl e bond,

one or nore triple bond or any conbi nati on thereof.

The al kenyl group may be straight or branched.

@%aqehed nmeans that at |east one carbon branch

pﬁrﬁ%lFS present in the group. 5 Any doubl e bond nay,

i ndependent|y of any other double bond in the group,

be in elther t he ) or the (.Z) configuration.

dreeay ot Gesamppunds roggsff% f‘érra&p% CRYUAV asgﬁfPHﬁEC “earbon

" r an al kenyl group, straight or

B#Qﬁgﬁggahﬁavfggggﬁﬁﬁ’about 6 carbon atonms, e.g. 2, 3,

4, 5 or 6 10 carbon atoms. Exenplary alkenyl gr oups

[ = ur(r:al%p? }nrllgﬂt%/onzexter%r % glm;pticai isBMm2RG or}%uch Po%pounds whether m the

form of racemates or resolved enantiomers.

jtive 1nyendie

Double Bond Isomerism

The compounds of general formula II 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.



en- | -yl, but-3-en- | -yl, pent- | -en- | -yl,
pent-2-en- | -yl, pent-3-en- | -yl, pent-4-en- | -yl,

w@enwsAb3seh- 2-yl , pent-2-en-2-yl, pent- 3-en-2-yPCT/GB2007/002527
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pent -4-en-2-yl, pent-l-en-3-yl, pent-2 15 en-3-yl,
pent adi en-1-yl, pentadien-2-y 7 pent adi en-3-yl. Were
alternative (E) and (2) for are possible, each is
to be considered as individually identified. The
SuksityliomPesipormisgmerssmpt i onal | y substituted, e.g. as
exenplified below. 20 Aryl "Aryl" means any aromatic
group, preferably having up to about 12 carbon atons,
&Hg-comPourfds of geferallformld 1and 1Zare aspable aftsabsitutidrepasition

group may conprise one, two gr nore rings., \\her _tﬂo i
asompRsisen, forfgampledn thelogaitons REipegrgunsRgBs ppdBs Bféf in the location
f T. - qggg he aryl group may

fﬁ?ﬁga% oﬁéag?ﬁ%%@%%ﬁg%er a%g%s such as, for exanple,

0, Nand S. The aryl group preferably conprises one or

more phenyl ring. 0 2008/ 003978. PCT/ GB200Q.7/ Q02527
et iy grion e iagll SRR HUE RIS OGS Hufh contpounds,
RIIRAEAYE theR¥fnh B isomBYfddindY in any¥latitt Biopsttionf diray kubstantially

t hi ophenyl, pyrrolyl, oxazolyl, thiazolyl, pyrazolyl,
ipwelsewmessl , 1,2, 3-triazolyl, 1,2,4-triazolyl,

tetrazolyl, indolyl and purinyl. 5 The aryl group nay

be optionally substituted, e.g. as exenplified bel ow

A de vk inflSIREin@ne PPssi Ak kadlisatmest theecumspoainyts af foyulae I and 11, R¢ may

al kenyl group l[inked to the remai nder of t nol ecul e

;I.t@ Md@gnq@“@pgb%gﬁéﬂ toThe‘edlelép-iCﬁlptfqng}gschgﬁban%eRs may lc)e para to the

! &L%&E&ﬁ‘&h%{g%hﬁﬁpo‘ﬂ dothshelefiRdf iR iRty leaRBfion® k8 dents an
groups app1 w th appropriate nodification also to
alnsybstaaad Cgy alikpsy groQy shdedskyétholenanddt ogpresénts hydroxyl.
"Cycl oal kyl i dene" neans any cycl oal kyl group linked to

the renmi nder of the nolecule via a double bond. The
dﬁ%h&%&hgps and illustrations provided herein for

cycloa ly groups apply wth appropriate nodification

al so to cycl oal kylidene groups. Organic ring

cantaining.ri carbon at L ahli% Wi both of R
nEf Foseaie’ dgnSAL Ray e ERg B Vhaf L LAY i ol o or both of R,
CA R 4 Agdrygénak Bapablop fanaomensuionpfarticaid yinysohitivg, to form

enols having a carbon-carbon double bond between one of the carbonyl carbon atoms

9

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

subsequent patents.

Alkyl

“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 at least one carbon branch point is present in the group.
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het eroat ons” where x and y are integers neans any
cyclic organic group consisting of a ring of x carbon

wa@ews®oxml optionally y heteroatons. The ring PElGB2007/002527

conprise one or nore branch point. The bonds between

the atons of the chain may be gelected from 25 singl e,

double or triple bonds. At Ie% t some of the atons of

the chain will also be Ilinked to side hydrogen atons

Uhe el gioapahprieferabdy g bowen alld @rowpr “Bomee ksl iTheans an alkyl group,
L.t hat S| r e kb t

Bl P raipef 1 S A B R PR 25545 o stoms.

bond are possible, such a double bond may, 30

i ndependent]y of any other double bond in the chajn

eemplagy alicyl gropes inglpde meghyd, o >n-efﬂwﬁg—mﬁxl,dﬁgutvb-buwh -

/ 8, P / ' haihRpive 3-
e e e B e P ap® 3
bepty b Urhieptyl 22 -medyyl-bpt-5-ybr2-Bethat-but3-at, Gapethl-porngripy1a2ynethyl-
or i ¢ chains include ethyl ene, n-propyl ene,

Pﬂgggﬁglene, n- butyl ene, s- butyl ene, n-pentyl ene.

Optionally substituted 10 "Optionally substituted" as
applied to any group neans that the said rouB may i f
dés iatkadi gteapsudyshe enitosallwubstitied, . arorxemplifsd belown(ldie

b Sa 01 550 ey b oL B PR

lafyl gfompb. in relation to the parent group being
substituted (e.g. less than about 20% of the | argest
nmol ecul ar di nension). 15 A group cannot be a

Sﬁ%ﬁ%ﬁ@?ent of its own kind if it would thereby forma

that kind which would then fall outside the
definition of the conpounds of formulae I and Il (or
la and . Il1a). (e.g. an,al kyl group cannot be. a .
Ts eraober Sk e ot ey TEEEs FRRE pefic ho-asprmyji
Gl QLR albBN | &Qiﬂ%ﬁ’ﬂﬁn &ab RUAHIH ARFENIOTh S ycRaUl proud@nay include
Eganples‘ggggtitab e subs?ituents includgrhalgn%g.g. g
foonerenatgthinsaiyratipnono or i odo), C1 6 alkyl, -C2 6
cycl oal kyl, hydroxy, Cl-6 al koxy, C2_6 al koxy, am no,
nitro, Cl1_6 alkylamno, C2_6 alkenylam no, di-Cl_6
atteydyalohIkg] gichp referdbigitian,to dbouCh-darbmwmydt@ns, R, 306 51 6 carbon
aryl, C6_12 arylamno, di-C6_12 arylam no, C6_12
&BY$-ani no, di-C6_12 aroyl am no,

Exemplary cycloalkyl groups include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,

cyclopentenyl, cyclohexenyl.

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

exemplified below.

Alkenyl

“Cy.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



25 C6_12 aryl am do, carboxy, Cl_6 al koxycarbonyl or
(C6_12 ar)(CLl. 10 al koxy) carbonyl, carbanoyl, or any

w@tooskessabove i n which a hydrocarbyl noiety isPCT/e8RG07/002527
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substituted by hal o, hydroxy, ami no, nitro, carbanoyl

or carboxy, subject to the siég limtation set out

above The word fragnent "ar hal | be understood as

"aryl" and the word fragnent "alk" shall be

wnders tiodde bend; ahk gt mowsy tripkd boad pir any gombimtxgobegoR gie alkenyl

PCT/ GBe%}QW Ogé}a%&ﬁe%chedo‘ Q%rm 'ﬂg&m%e% at%ﬂeaa 0 e%ﬂi%%g branch

eirn'the a roup is as
@hﬁ\fg prekddt BT the@ragy! s contain a | ower aI kyl .
enpl ary acyl groups include fornyl, acetyl,

propanoyl, 2-nethyl propanoyl and butanoyl 5 Exenplary

A&gﬁ L HAGh 101 Won® H He ,b
|-su§h§9?3%%% é%&gﬁgg?%ggs such asephgny ngt 3%3 ein
reithét thy (EBedrhyd (Z2)dopignytioret hyl , phenyl et hyl
napht hyl et hyl , di phenyl et hyl , phenylpropyl,

napht hyl pr opyl , diphenylpropyl Exenpl ary substituted
Citfe! a‘ﬂ@én VérOG{J %‘tﬂéfehﬂﬂ: H%vé?@ﬂ&h 0@;9' YM-ower alkenyl” means an
al kyl -stbstituted 10 cycloalky %@ s such as
hlkmyhgnogg,cstr@;g}mpg/lbranthr}eluavylg;g/m ut § Farbgn atoms, e.g. 2,3,4,50r 6
net.h cl opentyl, | -nethylcycl ohexyl,

é@ﬂg%ﬁé¥ Ycl opropyl, 2-methylcyclobutyl, 2-

met hyl cycl opentyl, 2-nethyl cycl ohexyl. Exenplary

substituted aryl groups include, at any subsﬁltutlon
dosmnlay alenylgrpvpranelgde ethenyn-prperylohgropenyl.gut-1-en-1-yl, but-2-

?ée‘;gg}’ gpﬁﬁ‘ﬁéh 15?1!9Eexﬁ‘51 %L@?ﬁéﬂf‘? %ﬁ'la)gbyéiﬁ BXHPNSNYWent-4-en-1-yl,

oxy) ( I oxy suc
b oseyi-hykl pemﬂeheﬂyyll,, pebi3-@ndl-Kly periteiagn-2-glplentab-en-3-yl, pent-2-

%}?N’ ll ggg'g%&%}éﬁlﬁ%tﬁig )r}'iyrl%d ! aﬁég{,{;}/ e%‘ﬁg gﬁgmgt?ve (E) and (Z2)
e grﬁg hidYoeRhIENch N 1ol BRNBhsiBEEE RO BIAWiduatly hddntipbeny |

di chl orophenyl or chl orof | uor ophenyl,
carboxyphenyl ClL 6 alkoxycarbonylphenyl such 20 as

n&t‘ ﬁaﬁrﬁ'i rg%%ﬁé?g}ﬁ n‘ilpélfog? Ostéltugegp% & ggﬁﬁgﬁéﬂéﬁ‘&h

heteroaton1mh|ch iIs 25 connected directly to 3 or 4

ot her atonms form ng part of the skeleton of the

cipound, particularly carbon atons or skel etal
heteroatons. In the follow ng exanples, the branch

poi nts are denoted by the letter C WO 2008/ 003978
POTyCB204h%/a0§ 2Fctatic group, preferably having up to about 12 carbon atoms, e.g.

6,7,8,9, 10, 11 or 12 carbon atoms. The aryl group may comprise one, two or more

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

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

example, O, N and S.

The aryl group preferably comprises one or more phenyl ring.
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33 2-nethyl-but-1-yl ~Q\ 3-nethyl-pent-3-en-1-yl C
phenyl C 1-nethyl benzyl 5 A branch point which is at

wa2aantsom atomis referred to herein as a car bptI/BGB20v¢i002527

point. In the follow ng exanple, the branch point is
denoted by the letter N (nitr aen) N

(di met hyl am no) net hyl 10 A brdnch point which is at a
heteroatomis referred to herein as a heteroatom
Hexemgtiary poyl groups mnthr@ mhehylnnaphthyl dfiptzenil, prodylppymatipylan

N e A e

Imlsrtﬁ@idm, 1,0, 401mi@z61¥1, Wa@olﬁjﬁﬁxbﬁﬂyllaﬁd paffyl ni ng
noi eti es. Thus, for exanpl e rogen atons or

carbon-free noieties are not considered to form part

{ . .
e 282355 BhoBs ThulifyRaRmRtRg e Lk SRR Ry, o
stated to be at an a position counted fromthe
carbonyl group to which R3 is attached, this neans
tﬁ%l(li”gﬁ%g@‘—‘gnch point is directly linked to the
carbon atom of the said carbonyl group, for exanple in

the followi ng conmpound of general forrmula I (conpound
2°Adkyldiesc’t inbart dpglatiy) or @kenyDgravpdinkedH® thekhemandertwf directinolecule

b itpile Bend, oA EXrE it «pd il Bignd aRiv o R b ] ape
1 idaps ifidy Mtﬂﬁﬁﬁrobﬁaﬂelnﬁﬂiﬁﬂcafnbﬁ alg o Qmwlaéﬂékgedsupko

atom (e.g. a carbon aton) to the carbon atomof th
sai d carbonyl group, for exanple in the follow ng

Ou e 381 raI formula | (conpound 28 as
N ONG)

“Cycloalkylidene” means any cycloalkyl group linked to the remainder of the molecule
via a double bond. The definitions and illustrations provided herein for cycloalkyl

groups apply with appropriate modification also to cycloalkylidene groups.

Organic ring containing ring carbon atoms and optionally ring heteroatoms

The expression “organic ring containing x chain ring atoms and optionally y ring
heteroatoms” 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 comprise 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 side hydrogen atoms unless 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 (E) or the (2)

configuration.



MeO HO 15 In the conpound 31 described below, it wll
be seen for exanple that carbon branch points exist
wW@eookoodr7e and (3 positions counted fromthe cEebGBR07/002527

group to which R3is attached, i.e., OO MO ~C HO

20 WD 2008/ 003978 PCT/ GB2007/ 892527 35 The proviso

requi renent that any optional 'y substituted al kyl or
optionally substituted al kenyl for R3 nust have a

branch point at one or nore of the a and 13 positions

STl 50 0B E RSP RARAR §ho Rl a2

fay, £at Gtarbon dtomsnol ecul e or that nore than one (3
branch point may exist in the 5 nolecule, optionally
with or without an a branch point. Preferences

RYTE Tel o8 I
and t hdg?rgrgs%gll%tcggﬁgonpl exeglgylgﬁegﬁ p?(gdp yfé%gy E’gg&ﬁeﬁ@’%ﬁ‘gﬁme’ s
ibutiderendeantylenof each other, Rl is selected from
hydrogen and optionally substituted C1_10 al kyl; R2
is selected from hydrogen and optionally substituted
Clprlda) ksiint3 1s sel ected fromoptionally
substituted C1.10 al kyl, optionally substituted C3.10
15 cycl oal kyl and optionally substituted aryl; R4 is

fay-(r. [e) : ' - ; b |.S.
gty Sbs Qe A e HPEH g fpettts Gathf S wrodni fit
fiesiaitensub& utel siithorefoe miced sebsdtuenshwhiehpadyrtasthe Bame or
whj.ch, independently of each other; . IS Se|ected o
i ?ﬁewya&ega@w,y ofH QUMETS fbsayents W l%l@mdaﬁ@y hite a°1ze which is
= It . ' e [
AL LR ok, o P L sy Yo BPIeREER ab6RT0% of the
pirgestimdedwddridimmerstorl 6 al kyl; R3 is selected from
unsubstituted C1_6 al kyl, (C3_6 cycloal kyl) -
substituted C1_6 al kyl,
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 11
(or Ia and IIa) (e.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 suitable substituents include halo (e.g. fluoro, chloro, bromo or iodo), C.
alkyl, -Cy.6 cycloalkyl, hydroxy, C.¢ alkoxy, C,.¢ alkoxy, amino, nitro, C;.¢ alkylamino,
C,. alkenylamino, di-C,_¢ alkylamino, C,_ acylamino, di-C,_¢ acylamino, Cs.); aryl,
Ce.12 arylamino, di-Cq. ), arylamino, Ce.1> aroylamino, di-Cg_j2 aroylamino,

Ce.12 arylamido, carboxy, C,_¢ alkoxycarbony! or (Cs.12 ar)(C,.jo alkoxy)carbonyl,
carbamoyl, or any of the above in which a hydrocarbyl moiety is itself substituted by
halo, hydroxy, amino, nitro, carbamoyl 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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25 unsubstituted C3_6 cycl oal kyl, unsubstituted
phenyl, nono or poly phenyl-substituted phenyl, (CL_6

wW@bkdopld3978s ubst i t ut ed phenyl, (Cl_6 al koxy) - subRtT/GBR@A/002527

phenyl, nmono or poly hal o-substituted phenyl where

pol yhal o substituents nmay be {he sane or different,

hydr oxyl - substituted phenyl, %%21 6

al koxy) (hydr oxyl)-di substituted phenyl, (Cl_6 al koxy)

¢Achld myéans abdt- CQﬂtoedllthxMC@ngroupSM}Metlntthﬂ gyl group is as defined

ht h 30, R4 ) tity t h
B BP0 ETeTeriiANS S d038weA kel ERO0sb osyh B by dnclugg formy1,
'a§et§‘1¥§fdiﬁﬁ 1Bﬂlemrplbﬁaﬂwt and Buthdify1;di oxo- cont ai ni ng

chai n and may be para to the di oxo- containing
chaln 5 The halo groups in the nono or poly

xemlp a%)gt El&&gﬁalgﬂe%%%)m u(ﬁgmwg» gﬁ ﬁ@ sﬁgstit{ltreg mkyl groups -

or 0 an er el
@ﬁﬂhisl‘pﬂenﬂlmﬂ}y naphfhyheahyl, diphenylmythyh pheﬁbketﬁy]aha@ﬂyylethyl
carbon atom of the noi and any substituent(s) nmay
Wephgnylsthyl, Phemdpropyh Ba?ht%xlawpgl) diphenylpropyl et y. 10
Physi ol ogi cal | y Accept abl e "Physi ol ogi cal |y
acceptable” nmeans it is, within the scope of sound
rxainpédry autshtituwiet eycloadicyy giangs ervhrite, mend- toapbly- Alkyl-sbstifuted
contact. with the cells fhurm n ni mal s
m?'ﬂ | G 28 Grnghy by Fein e s Eponce
#1@?]&15%%:1 ﬁméﬂ@l@ycmmnme@mﬁcwl&ﬂ}oﬁylrmm@cﬁ)butyl, 2-
bene /risK ratio. "Physi ol ogi cal I'y unaccept abl e’
mhslcyqlopqnt)ﬁoz -methylesslobexdr such use. Salts 20
"Salt" nmeans the inorganic and organic acid addition
salts, and base addition salts, of any conpounds of
£ etibstinnvd@ilyl goupdeckides,ut bnﬁ aistifuviongpoition os combination
p035| ble. These salts can be %B’ﬂed in situ during

tqf@owpﬁ@ﬁ, Gig élkai‘YRmné‘r?&deFr’i“Fﬁh@é Yo hYegyRhsi¥lounds.
i ucn a
(2, Bl R W s TR R A sch

frhahyllphatyl f(ey gaﬂwl)(hydrmbphabylezudu gamethybhydmaygjenyle

arﬁcl)lgjoh%ﬂ)%henyl such as monofluorophenyl or monochlorophenyl, dihalophenyl such as

dichlorophenyl or chlorofluorophenyl, carboxyphenyl, C.¢ alkoxycarbonylphenyl such
as methoxycarbonylphenyl.

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

particularly carbon atoms or skeletal heteroatoms.

In the following examples, the branch points are denoted by the letter C:



isolating the salt thus fornmed. See, for exanple S. M

Berge, et al., Pharmaceutical Salts, J. Pharm Sci.
W®2008003078L9 (1977) which is incorporated herei PICHEB2007/002527

reference. Base addition salts can also be prepared

by separately reacting the pug%fied compound in its

acid formwth a suitable orgahic or inorganic base

and isolating the salt thus forned. 30 Base addition

sal t 571 Aﬂﬁa\pharnagggﬁngiiw acceptabl e netal and
am ne saljts. Exanples of suitable acid addition salts

are thosd forned with acids selected from WO '
2008/ 003978 PCT/ GB2007/ 002527 37 hydrochloric,
sul phuric, phosphoric and nitric acids. Exanples of
suitabl e base addition salts are those forned with
bases sellected from sodi um hydr oxi de, potassi um

h Xi and- ammong-omthyipehnt@endel 5 Conpl exes
'QQﬁﬁﬁﬁéfgﬁﬁﬁig the chemical entity resulting fromthe

non- coval ent coordi nation of any suitable el enent,
ion or conpound with noieties of the conpounds of

general formulae | and Il (or la and Ila) to provide
a ngbI chem cal entity. 10 In particular, the
conpognds~of general formulae | and Il (and | a and
1la) i ket ones (F8FWtheir tautoners), which are
wel | o conplex with transition nmetal or

al kaline“earth nmetal atons, ions and conpounds. The
conpl exes may further include one or nore co-ligand,
preferably containing an el ectron donating atom or
groyp such as 15 an oxygen or nitrogen atom Suitable
co-Cigan can readily be selected from known
gﬁéla.@ng ents foqm%gplgg%als in question, and may

i ncl udg, forf exanpl e, mﬁPer and organi c heterocycl es
cont ai ki itrogen atons. Thus, for exanple, such
conpl exes may be fornmed in generally known manner

between 20 the conpounds of fornmulae | and Il and the

fol]l ow ng netal s: copper, .nickel., iron, .magnesiu .
berehpal P N anacaR B BHTEHA R CEo fypnch point
nore suitable co- ligand. Prodrugs 25 "Prodrug" neans

any conmpound that is rapidly transformed in vivo to

¥ dhedfollpwingzpxample, thempanshdout is denotedrhyitheletteply (nitrogen)

cl eavage of one or nore physiologically |abile |eaving
group or by operation of a physiologically initiated

chemgal reaction, for, cxample, by

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
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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20

hydrolysis in the gastrointestinal tract or in blood.
For exanple, certain functional 30 groups can be

w@e@sioerncs ed with a carboxyl or other group toPGEGBR®7/002527

chemcally part of a prodrug formof the conmpound of
formula | or Il, and such groups mmay after WO

2008/ 003978 PCT/ GB2007/ 002527~ 738 adni ni stration to

the patient be rapidly split off or transfornmed b

Wéhexb abranch poine ysRsis siated/fohs af an g posijion o@%«tc&tjromdge carbonyl

provi.de .t.he,conpoun f formiadd or 11 in.situ., A
BrEPUSHPOERCBTREHE. Bis P e onsdehoilaflifbepflpiced to he
tatbbawiong of the shigkafbonir @diip)g6r extdmpRuindg@fvlidwingéebmpound of

El sevier, 1985; Methaods jn ,EnZ)ém)I ogy, K Wdder et
generglformplad deamroupd dsas degyibed bplowko- 396, 1985; A

Text book of Drug Design and Devel opnent,

Kr ogsgaar d- Larsen and H Bundgaard, ed., Chapter 5;
Design and Applications of Prodrugs p.193-191, 1991;
Advanced Drug Deljivery Reviews, H Bundard, 8,

p.1-38, 1992; J¥EPnal o G >4 énces, 77,
p. 285, 1988; Chem @ Bull., N Nakeyla\et al, 32,
p. 692, 1984; Pro-d ds Novel Deliveryl Systens, T.
Hi guchi and V. ShetTa, X0l . 14 of 10 the A C. S.

Synposi um Series, and Bioreversible Carriers in Drug

Desi gn, Edward B. Roche, ed., American Pharnaceuti cal
ATRQE AR CP%EH iPRE SATRE @ftfesa% a gl&%ﬁmn%hﬁgd o the carbonyl

i ncor porate erei n by reference.

Rratpetotwiicl Re pravtacidd] this médnsPhattiecbraneh is dihkedthrenghiome linker

use of protectin roups,to protect reactiv .
AT Cs-eri-ararpe)  PeParbes ARFEo S Sootd asa, fgrerample in
GRE RIBWin PERISund Wi 8ERerAl TBSRuIRT Reolpduh® 98 biidésiabdd Biddw):
product, to avoid unwanted participation in the

reactions. The protecting group(s) will be renoved

after the reaction has been conpleted, to provide the

final ("deprotected") 20 conpoudd. cenvent fGnal
protecting groups na ced, |renpoved an
general |y udedd C : , andar@

for exanple see T. Wits in
"Protective G oup gani ¢ Chem stry"” John W/ ey
and Sons, 199 v McOrie in "Protective G oups

in Organic Cher(r? sirﬂ/" Pl enum Press, 1973. 25 Exanpl es
of Conpounds of General Fornula | O the conpounds of

eneral formula |,. ticul.ar. referred ar h
AR el R Rplobt 1l 5L R eFns ud Fon branch
Gk exigSat bRIHE EMDS padifony Ul €@nf Bk @BrboBf group to which R; is

0 0 @
C
MeO C/ X
/\ |
HO

attached, i.e.,
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WD 2008/ 003978 PCT/ GB2007/ 002527 39 Table 1 Exanpl es
of Conpounds of General Formulal OO RAR3I R5 I R

WOR200B0039% R2 R3 R4 R5 R6 2 H H C(CH3) 3 4- CH BeTovB20147/002527

1 HH CH(CH3)2 4-OH 3-OM¢ H 28 H H CH2Ph 4-OH 3-OVe H

31 HH C(Me)2Ph 4-OH 3-OMe H _29 H H CH2Napt h 4- OH
3-OMe H 30 H H CHPh2 4-CH 3- H 3 HH CH2C(CH3)3

4-OH 3-Ov H 4 Me H Q(CH3)3 4-OH 3-O H 5 HH 4-CH
Jhelpeovibo Bqeirdment Grat 3nyOhptianally sultstititel aky13r Optionallysgbstituted

- 3- H, 8 HH4-0H 3-Ove H..9 H .
et R et Hived bsatgoiy! alphe irare o4 ¢ uid f posionggounted
HoniHetddibdn gt GbliStdWhichiR; Bs dttachRdRD ﬂMleexfcﬁdehzﬂcheVBraﬂch
met hyl, Napth = 1-napthyl and Ph = phenyl. 10 WO

POURY VABOVISt ipdlY WRlEgBiE/cD b mPre than PhGP drancpginhmay exist in the
Q%TP&H‘J] %ﬁtl&tall%mﬂ{ @1] witSu4h 8 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,.; alkyl;

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

R; is selected from optionally substituted C,.;¢ alkyl, optionally substituted Cs.1o
cycloalkyl and optionally substituted aryl;

R4 is hydroxyl or optionally substituted C, 4 alkoxy;

Rs is hydroxyl or optionally substituted C, 4 alkoxy;

Rg 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 C,¢ alkyl;
Rj; is selected from unsubstituted C,¢ alkyl, (Cs.¢ cycloalkyl)- substituted C;.¢ alkyl,
unsubstituted C;_¢ cycloalkyl, unsubstituted phenyl, mono or poly phenyl-substituted
phenyl, (C,. 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, (C,.¢ alkoxy)(hydroxyl)-disubstituted phenyl, (C,.¢ alkoxy)
carbonyl-substituted phenyl and unsubstituted naphthyl;

R4 1s unsubstituted methoxy;

Rs is hydroxyl; and
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OOR7 (4~RB\~Rs RS '~ R R2 where R3 ~' R6 Rs
RR RZRA RSR RT Rg Rg 69 HH 4-CH 3-Ow H

HHH
WORM8M03078 3-OVe HH H H e 12 Et H 4-OH 3- OVe PCUHGBR047/002527

13Bh H4-OH3-OM HHHH 14 MH4-OH 3-OM HH H Me
e 15 HH4-OH 3-Ov HH OM e 16 MH 4-0OH 3-Owe H
HOMOHe e 72 MM4-CH 3- 6HHO\/|O‘| eee l8 HH
4-CH 3-O HHHPh 19 HH 4-OH3-O HPh HH 20 H
Heds lydrggedvde HHHF 21 HH4-OH3-OM HHH O 73 M
M4-OH3-O HHHF ee 22 HH4-OH3-OB HH O H

74 HH4-OH3-OMM HAO HH 23 HH4-OH 3-O HH C

@, maddbetinédado Bd dioXMonthifing bh4ih and R s rhdy b-farh 8 @WRIidRoH

M Cd 76 HH4-OH3-O HM HCC
containing chain.

The halo groups in the mono or poly halo-substituted phenyl for R; may be selected
from fluoro, chloro and iodo. Wherein R3 a phenyl 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.

Physiologically Acceptable

“Physiologically acceptable” means it is, within the scope of sound medical and
veterinary judgement, suitable for use in contact with the cells 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 salts, 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. Sci., 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 salts are those formed with acids selected from
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H 78 HH 4-OH 3-Ove HH C

HHGC®RMe 26 HH 4-OH 3-OMe H

-OH 3-OVe H CH=CH H QPrETIHEB2B2/002527
ee 79 MM4-OH 3-Ove H H

CH=CH- CH=CH WD 2008/ 003978 PCTLGB2007/ 002527 41 e e

80 HH 4-0OH3-O HHH M 8I'MM4-OH 3-OMe HHH M

eel7 MH4-OH3-Oe HHH OV e 82 HH4-0OH 3-Ove H

Hhydrachiorig3sulphurig, phesghaiand nifriq acidsHExampla ofssyifahledydse addition

S0 0 i Bt A Sl AR i
en@ afntdiiBNydroxidel. 88 HH 4- 3-O HH HH

QCH2)2NH2. Hd 89 HH 4-OH 3-CEt HHHH In the

above fornulae, Me = methyl, Et = ethyl, Bn = benzyl

q;cbqngp e§| Iphenyl. Exanpl es of Conpounds of Cener al

“Complex” means the chemical entity resulting from the non-covalent coordination of

M 25 HH 4-OH

any suitable element, ion or compound with moieties of the compounds of general

formulae I and II (or Ia and I1a) to provide a stable chemical entity.

In particular, the compounds of general formulae I and II (and Ia 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-ligand, preferably containing an electron donating atom or group such as
an oxygen 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 1 and 1I and the following metals: 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 to become chemically part of a

prodrug form of the compound of formula I or II, and such groups may after
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5 O the conpounds of general formula Il, particularly
preferred are the conpounds shown in Tables 3 and 4

w@pwsnisars salts, conpl exes and protected fornBCT/GaRI0Z/002527

3 Exampl es of Conpounds of Ceneral Forrmula Il 10 O O
R3 R RLRR R R R RBRA RS R 34 HH C(CH3)3
4-CH 3-Owve H 33HHCH(CI—|3)2§OI—|30I\/EH 60 H H
CH2Ph 4-CH 3-Ove H 63 H H C(Me)2Ph 4-OH 3-Ov H 61 H

HdGhRNapddn Wb-th-paieaivie HpIAD 0 BA0GILRSformed by metabolxc processes
PCT/ GB2007/ 002527 42 2 H H CHPh2 4-OH 3-
HP Yo % Boeoproxde ihe o9gpound o tioppled of ‘04T siucphorough

"&156%1251511 bF ﬂro@ﬁg@ 1%@vi’ded RBthE! f(!)'floliwl%!I ﬁes%%#ro&r%og%\/g{.gl}éldgaard
I-¢d @lsd*lldﬂ, OCMBY R @h—IEnzl}cr@Hogy,di\/éNiddem aH Bd.,ZA @demic Press, 42,

fpo%? 18%/%,\& %&b%lf% ﬂ"ﬁ?ﬁ?{ﬁ‘%ﬂpﬂgﬂh I]%ﬂgsgaar% Larsen

RiﬁﬁH|BunﬁgIa%B| &1, ACHapeBl Pesigh mﬁmpgmdsnmfﬁamgab 113-191,
Fl%r9rlml\3valmlced Drug Delivery Reviews, H. Bundgard, 8, p.1-38, 1992; Journal of
Pharmaceutical 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 groups,
for example hydroxyl, carboxy 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 completed, to provide the final (“deprotected™)
compound. Conventional protecting groups may be introduced, removed and generally
used in accordance with standard practice, for example see T.W. Green and P.G.M.
Wats in “Protective Groups in Organic Chemistry” John Wiley and Sons, 1991; J.F.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:



OOR/ RX~R3R$ R5 RLR2 where R3=R6 RO RL R
Ra R5 R6 R7 RBR9 68 HH4-OH3-O HHHH 43 Me H
WE2@09@e HHHH 44 Et H 4-OH 3-Ove H H H PCT/GB2@m/002527
H4-0OH3-OM HHHH 46 M H4-OH 3-OMe HH H M 47

HH4-0H 3-OM HH OM OH e WD 2008/ 003978
PCT/ GB2007/ 002527 43 48 Me H%- 3-Ove H H OV OTB-
OTBDVS e DMS 92 Me Me 4-OH 3-OMe HH OMOH e 50 H H
a6k B- Olkahipkéstdf @omsokinds ldf GepttalFoMaukh Ph H H 52 H
H4-OH3-O HHHF 53 HH4-OH3-OM HHH O 67 H
H4-0H3-OM HHHI1 93 M Me 4-@H 3-OMe HH H F 54
HH4-0H 3-OMe HHC H 3love HO HH
55HH4-()—|3-(]VEI—R4—&H O HO H
C 95 H H 4-CH 3-OM8 OH 3-Ove H
Me H C Rs—1C
R
R, R, R; Ry Rs R¢
2 H H C(CHs); 40H |3-OMe |H
1 H H CH(CHs), 40OH |3-OMe |H
28 H H CH,Ph 40H |3-OMe |H
31 H H C(Me),Ph 4-0H |3-OMe |H
29 H H CH,Napth 40H |3-OMe |H
30 H H CHPh, 4-0H |3-OMe |H
3 H H CH,C(CHs), 4-0H |3-OMe |H
4 Me H C(CHs); 40OH |3-OMe |H
5 H H H

5 < 4-OH 3-OMe

=N
jan
T

4-OH 3-OMe

as

4-OH 3-OMe |H
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71 Me Me C(CH3); 4-OH 3-OMe | H

In the above formulae, Me = methyl, Napth = 1-napthyl and Ph = phenyl.
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In the above formulae, Me = methyl, Et = ethyl, Bn = benzyl, Ph = phenyl and

OTBDMS

= tert-butyldimethylsilyloxy.



The dosages may be vari ed dependi ng upon the
requi renents of the patient, the severity of the

W@ 0080039881 bei ng treated, and the conpound bei PQI/GB2007/002527

10

15

20

25

30

enpl oyed. Determ nation of the 10 proper dosage for a -
particular situation is wthin the skill of the art.
Cenerally, treatnent is initidted with the smaller
dosages mhlch are Iess than the optinum dose of the

' & Ugest afc pasinds efilferrmulailncr eased by snal
i ncrenent s unt|I t he optlnun1effect under the

b Py JeUoh Y S BB A A SO RRILr e broventing
?f)et,rké?ﬁﬁlvﬁw driksbth hﬁlséi@}ilsbfdegse %Js%dlc]&naﬁﬁ)nm&gi@éﬁhdltlons

an effective dose of a conpound of fornmula | will
oiflasroatery, capditions whd/pr pave imabwman of narhlunsavaingly of
the condition to be treated and with the particul ar
conmpound of forrmula | and its route of adm nistration.
Boeh seldedrsanclade, dpfexappleahghmaasag priustugf fobd mtdlemnce,
ability of aone of ordinary skill in this art, wthout
@ﬁm?él%eﬁoa@nmteb\qbﬁwgbﬁ@fiwme tipitesa Mepicie s d15eairy drasgynduced

glfcengtﬁmo?g%{%lagi%gnch&dqp&lﬂ:‘éd %Q:e%oﬂeﬁnrﬁ%’gl s RRdMend¥RicdNre-term

uman a uman ani mal, prefer rom about
34boyr,tpoe-tdvmudonBactiops, darhdeg, g;{strbm&y;tlmd|cgatmpsoﬂlvaﬂtmtaadlsease,

PR AR SRR A e R
< &r&ﬁ%@al@[ﬁn@% seageoﬁonsﬁi‘zﬁmﬁ' ﬁosft-rsﬁ@(ﬁtlp@&gtroia%s@ s{drome,

ng per body wel ght of a human and non
zﬁrammﬂﬁuammbperat@re i m@tlﬁ IBBFHTQPBEASLS b.wlgvafeélsamtmal

e r S ok bl ) o P SR TR 5 30M PR 2 ERery

NteryPsPas JariPina) petyphagil ghémﬂfdlﬁaiw Hwer&ndom,drypbmnn vascular

ani mal. For hunman use, the dogsage nay convenj ent |

H’@rwd@bhﬂytvawuw digordves. Rlsgder Bsqgdersmagese, gler%l'nPt?s allergic
b { |
SRR B, PSR 800 RS oty

4fdnaddetidic ﬂhmigs aredoptiagitis, &Ddarthyrips rhalayateid agthdiis diundington’s
the parti ular ﬁﬁpllcatlgn and t he. otency. of. t he 1 pai
liseann cersmL BEReTRS A CBRPRBIPTY Baign BOHSPPARIE B2 MRESTRpain.
Qfentie Pﬁrhaahd hesdAR. ThelcBRpEHIRQSE A1k® ﬁ§ef@lafbr%k§ﬁple5m the
contaln other active ingredients, such

aypainosyged asenaligul Binckes as AsAlmAtive é@rdap glathfq maintain normal
;‘%]éilﬁ rm:l{?%% agxo{al??s flgzkl\rllse'g‘sl I:)Sd) Verﬁ) t(p E(fort%l so@%'.ﬁl:gfﬁ§ Ln?(hcoughs to

tuni Sa and

reaké Ravdba hliEvEMIGAZ HGnald ﬁohﬁalﬁﬁh'mwr&lal tigestim, seeoa dpset
active ingredient y be varied and will depend u
tshemeghs eloryarm higdwanst fegl thaid ﬁ@ff@ﬂ.r@?ﬂstm@aw%wwm ormal

blood pressure, to normalise bowel movement, to maintain a healthy immune system, to
aid in the recovery from colds and flu, as a decongestant, to soothe headaches, to relieve
muscle soreness, to ease mild aches and pains, to provide relief from toothache, to
provide relief from mouth ulcers, to maintain healthy joints, to help limit cellulite

occurrence and as an aid to weight loss.

The active agent according to the present invention may be administered in the form of

a composition comprising the active agent and any suitable additional component. The
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allowed to cool and thereby to solidify.
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Ut 0 e preparative
nigdh@ torods 1ﬁdlﬁdeesqllhtdfns auppankion$, ahth emplseéswsnThesevpartiduban solid form

i nvol ves selectively reduci the. a at|c
CHPBR A CH B OTOHSaBY el BE PP YO fcd?ﬁg e syph are used to

fﬁ'bmle% s}degle fi 1@ QBQg@ uhfie A@t@Hﬂ%}‘ﬂ Quﬂfmeg@ 81 Phay B¢ Préviied so that

he et hod preparation of
cai‘tqnccumbssxan tmlwlq\ﬁd foromrmblmmig md@l‘ed% 11q_ﬂ.(d denep 1By be obtained by

res ectivel are . shown eact i on

RS RE B Y s o PRy FER oSS Wi dsyringe,
pfeﬁsﬁii%ﬁt drdtheé voRAENRS! B&ltﬁﬁeﬂc erﬂ'%_zCr@tﬁ@ OWHeén nfaltiplie Sigafaluses are so
bel ow i n Reaction Schene he process is

ewemeﬁ,al isyrefessed teompiptaine ﬁieamy%qdwortéau&ftsrcl@dl%lﬂd doggs at low
te§n4ou 4 g {d T\i)hde e‘fﬁg‘%}&%}]‘i%ﬁhhe}m@e&@ %%??(g%hmgosmon The

ornmu In“the presence o
solid form preparations intended to be converted to liquid form may contam in addition

to the active material, flavourings, colourants, stabilizers, buffers, artificial and natural
sweeteners, dispersants, thickeners, solubilising agents, and the like. The liquid utilized
for preparing the liquid form preparation may be water, isotonic water, ethanol,
glycerine, propylene glycol, and the like as well as mixtures thereof. Naturally, the
liquid utilized will be chosen with regard to the route of administration, for example,
liquid preparations containing large amounts of ethanol are not suitable for parenteral

use.
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gas using either palladiumon carbon or Raney nicke
as catal yst. Wen palladiumon carbon is used as

W@ 2108409378 the reaction is preferably carried BPUL/GBRO0G/002527

suitabl e organic solvent such as a m xture of toluene
and pyridine. 20 The catal yti ¢ sel ective reduction of
the carbon-carbon doubl e bon Tn the conpounds of
general formula Il is a well-known synthetlc step in

g tanins “Glodstus’s Ypodipplenyint’), “bryerageaaind ;beaenageml@nent used

* Bl S nEPlRer S PR ER wd SR firede o

BestaakaaltiDsreparhfior. Gihetidsippsitiod REmBhepas@incidednithithe
of the ninth aspect of the present invention

presentrimysniionndhergenay, &dsanBicnigclids BT dubsfptially pure
%8%88%5%(}0}9 &G0 @&uft gfég?ﬂsgr dubh a $§ {&Sﬁfﬁ%% %“W(Y& oM bBverage

t'one conpoun gener a
geifcunetsiwhay @, powdet diepgpsibleen eateofmak ohethet liqugd.agent to
deactivate the carbon between the two carbonyl groups
in formula |V WD 2008/ 003978 PCT/ GB2007/ 002527 51 in

¥ Qdsa #gou ng%etvﬁﬁéﬂ H@en@iﬁ% QYén ﬂ’l@& repleft¥loftiRe Sdead, he severity

e Co of general ormul a | For, a di scussion
«)f thelenditiod ibeingrisated caridrthel caropoundibsingeenenlpysd, Leserminasion of the

No. 476
RFER et T e s b o e AR et erdly,
GR&Indnk RANitAGANYitHBY shiallertdosages Quhlélﬁara 1d30 tHan tli)ff opt1mum dose of
transition netal Lewis acid, by which is nea

Glhﬁemf@munéo F’Eben@nﬁerctb%@sagw ingriascd bHERal IGHBFt RNl the
g{nn%l{lil fPdL HF&&:% th élpc“hﬁ{HCesqgfﬁraglpé’d' giof chinandiie, tﬁéjfblﬂal daily

e central boron or at om can form chem cal
Glosatlean@sbddividet andadmimistiered i irdorsrduningtlehdagt i desisfl.
ot her conpounds. 10 Exanpl es of such chel ati ng agents
are boron trioxide and titaniumtetrachloride. For

fﬂ@rﬁ%ﬁ;tﬁﬁé 8t Ar?‘ef‘?efctl%( HSQQ)tf 'aQofﬁ%BﬁQﬁ&f festhid 164ill 264 délise, vary

tetrachl oride, see (1) dnmann and D. Seebach,
Avigiethie n@heerof thatseveEity oiEthg Icondztzon ®ibeqsatedgnd )wfg)( the p;lmcular

MT. Re t t R

Sypinquey of fomefPd (e of R RO ReLES FRRDh fEonpropriat
R8s iy ivithinahe SiliBadt dﬂ@ %f otdﬁha'fjb Eklll(ﬁuﬂﬁs aIQ\euthoul Qndue burden.
1-54°(1982) or (3) T. Mikaiy

He geferg), theldpilygiose gpge may P?)ﬁomt o] ‘g bg &%Lé‘én}*%fnwﬁf kg body
av{/eelgflt 5% }Rl%a%ta%g nlag rh%HanXuﬁaqf}ﬁEﬁ%?y from about 50 pg to about 30 mg

per kg of body weight of a human and non-human animal, for example from about 50
pg to about 10 mg per kg of body weight of a human and non-human animal, for
example from about 100 pg to about 30 mg per kg of body weight of a human and non-
human animal, for example from about 100 pg to about 10 mg per kg of body weight of
a human and non-human animal and most preferably from about 100 pg to about 3 mg

per kg of body weight of a human and non-human animal.

For human use, the dosage may conveniently be between about 0.1 mg and about 2 g

per day, for example between about 0.1 mg and about 1 g per day, preferably between
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Sui tabl e solvents for the reaction include al kanes,
cycl oal kanes, ethers, cyclic ethers 20 such as

wao edosabdeds of ur an, aromati c hydrocarbons, and PCT/GB2007/002527

hal ocar bons such as chloroform dichl oronet hane or

et hyl ene di chl ori de. Cb-liganﬂi such as organi c am nes

may al so be present, as descripbed in nore detail in

the US Patent nentioned above. 25 As also shown in

Rlecut tlimog ast aleowb 200 mgpgr day aqgerding to the particular application and the

5-(4-h oxy::.3--met hoxyphenyl ) - 1, 3- di oxoal kenyl

BQ 8%%§$8P&F§HH%F%£$Q (R-=R2=H) can itself be

zynthesised by (1) first preparing the im dazole

erivative of the appropriate carboxylic acid (e.g. b

Ieadditiongto anseor eroeypeedalisgnatpk RreBlad ol chmpaR s cat also
hih d hARliRnRO i : -

e S A o i

fnfladnrhatdryodey g SAN SYTsypephireryl dnakpesic dgents Quabras diftuntisadand the

resence of base .(for exanpl [dthiu 2008/,.00397.8 :

B bTEhoGa8 F o EE! fyITATEF LA U8 ST Je Tredient
a3t APkE B8P EMpeRd GhorRthe BrectVReREE bPBachGR@EBient] )Generally,
or (2) first preparing the appropriate 2, 4-di ket one

@e effectbye dosaiot ¢aaly vall e usse Thhs, formxamiple, Ghgn @corpovnd of the

t hyl t Et. ' : '
R N T e —
Witd theANSW I QXY gelreriBlyraxgeofesia aboetpade: 16 aBowt 1:1000, preferably

bor on- nmedi at ed coupling reactiqgn (boron trioxide
@Bow2004ng abpyt. 120 tomijpatans of e sppew)d #the general formula I and

%ﬁ%w(i%gg{ep% lylﬁggﬁéghlgy él)g) %Q)ithﬁ{‘ﬂlle R eidiRd iebnge but in

React | on Schene 1 O
@achVee,| an\effekti vdHWBof dadh AvB@ ingredientEhgull biou®dl , THE
%%artnlzéceﬁt(ijéa 'cortn}())(l)sliltxeor}les cog%){'llsij]lg tee fol_rrlgulg Icgoml\;/)%gnds may also contain, as
the second active ingredient, antihistamine agents such as cetirizine, diphenhydrinate,
chlorpheniramine, promethazine and the like. Alternatively, they may include
prostaglandin antagonists such as those disclosed in European Patent Application
11,067 or thromboxane antagonists such as those disclosed in U.S. Pat. No. 4,237,1 60.
They may also contain histidine decarboxylase inhibitors such as a-
fluoromethylhistidine, described in U.S. Pat. No. 4,325,961. The compounds of the
formula I may also be advantageously combined with an H, or H; -receptor antagonist,
such as for instance cimetidine, ranitidine, famotidine, temelastine, acrivastine,
loratadine, cetrizine, tazifylline, azelastine, aminothiadiazoles disclosed in EP
81102976.8 and like compounds, such as those disclosed in U.S. Pat. Nos. 4,283,408,
4,362,736; 4,394,508 and European Patent Application No. 40,696. The pharmaceutical
compositions may also contain a K'/H" ATPase inhibitor such as omeprazole, disclosed

in U.S. Pat. No. 4,255,431, and the like. Each of the references referred to in this

paragraph is hereby incorporated herein by reference.
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HO 3 Reaction Schene 2 HOOOO M0 MO\ O+ i)
BZz&t, EtOAc, (BuO)3B, BuNHZ HOii) HC HO 34 NaH,

wEe@sooRamey Ni, H2 O O MO HO 2 WO 2008/ 00397F@r/GB2007/002527

PCT/ GB2007/ 002527 53 Al kyl ati on Between the Ketone
G oups In accordance with the twelfth aspect of the
present invention, conpounds 87 formulae | or |
mhlch have an alk | functionality at the centra

CIAL: PR O gshatdet one 5 groups or their
tautoners can be produced by al kyl ati on of the
correspondi ng wunal kyl ated conpound (Reacti on Schene
odulhidnsifalid TRBVIRERpiodland/er odalatipoofdndith &msdh @Me and/or
in_ Reaction Schene 3) is initiall treated w
SBUTEePYRIRG @r@/qrr@ammﬂwantafqn@fth\g}%smwe @ﬁwaaﬁvttfe(mcludmg

. 0)

PRty ol b e, GRS g ppically
agmptissthe treasnean oaj)ﬂeyd:ntlomd]f dalifeaseqpr dimlrdltylfrqno ghhibd the human or

BPE LERBR 2D AL SALEREAC e BB SHUR L SOEe P

S BESRAIVIR! §hodh nficle@orddrs, GPAbERlic &IndRidAS, allergic conditions,
selectively reduced analogousl to the 15 final st age

offlaRematonoerndiivesend/or Fins optlon is also shown in

Reaction Schenme 3, for conpleteness. Reaction Schene
3

The TRPV1 receptor is a modestly calcium-selective ion channel and a member of the

transient receptor potential family of ion channels. The TRPV1 receptor functions as a
polymodal nociceptor sensitive to signals such as heat, lipoxygenase products and
protons, and exogenous compounds such as capsaicin. It is known that modulation
(agonist and antagonist) of the TRPV1 receptor has been exploited to treat a variety of
conditions such as certain types of pain (Robbins, W., Clin. J. Pain, S86-S89, 16(2
Suppl), (2000); Rami, H. K. er al., Drug Discov. Today, 97-104, 1(1), (2004)).

The compounds described herein demonstrate effectiveness as good controllers of
hypersensitivity, smooth muscle disorders, spasmodic conditions, allergic conditions,
inflammatory conditions and/or pain in that they show modulation of some or all of the
TRPV1 receptor, modulation of smooth muscle tone, inhibition of tissue remodelling,
and inhibition of inflammatory mediator production. This group of compounds
represents a new series of agents which have potential therapeutic benefit in treating or
preventing hypersensitivity, smooth muscle disorders, spasmodic conditions, allergic

conditions, inflammatory conditions and/or pain in a human or non-human animal.



000 O MO MO i) NaH, TWO THE ii1) K2CG3, Mel | /
\ HO HO 68 43 H2, Pd/C, toluene, pyridine H2, Pd/C,

wa 2008008978 pyridine O O O O MO MO HO HO 20PGRGBZ200WN2527
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2008/ 003978 PCT/ GB2007/ 002527 54 Reaction of
I m dazol e and Ketone In accorg nce wwth the thirteenth
aspect of the present invention, the conpounds of
general formulae | or Il which have an al kyl
{Peepntrutiovabf the Gimpdwadsent ral carbon between 5 the two
ket one groups (or their tautoners) can alternatively
be produced by reaction of, for exanple, a
Rebifler Qo suRR fYPoypheny| ) pent - 4- en-3-one with the
I'mdazole dérivative of a carboxylic acid in the
presence ofdbase anal ogously to the preparation of
unds f LI
RIS TR B T B Fint el iR B
*@Qeétﬁ\@ﬁt ﬁfdﬁfﬁn@ Itl&ﬂaliplhgtlclr mlﬁdn cxmbcm ddubtecbdig in a compound of general
conventional neans alts, Iexe nd Prodrugs 15
Saranulp 4, i %tﬁ%éh%?f’nﬂﬂﬂﬂ‘é‘ﬂolfﬁ %?e headi ngg in
connection with the conmpounds of fornulae I and |
above. Brief Description of the Drawi ng 20 The
danmpbsrofi |thmgme|ﬂ1aw fogtheiptepatation ed cerspings Beind 2 fsdmowgmpounds 35

h
BRA s T ORI T RGtry ST B Ehound 2

conpound 32, budesonlde and nont el ukast on enhanced

pause (pen in the test animals is shown.
Another example of the method, for the preparation of compound 69 from compound

68, is shown below in Reaction Scheme 3.

The process is essentially a selective catalytic reduction of the 5-(4-hydroxy-3-
methoxyphenyl)-1,3-dioxoalkenyl compound of formula II in the presence of hydrogen
gas using either palladium on carbon or Raney nickel as catalyst. When palladium on
carbon is used as catalyst, the reaction is preferably carried out in a suitable organic

solvent such as a mixture of toluene and pyridine.

The catalytic selective reduction of the carbon-carbon double bond in the compounds of
general formula 11 is a well-known synthetic step in organic chemistry, which will be
readily achievable by the skilled worker. As a result, detailed discussion is not required

here.

Condensation of a Benzaldehyde with a -diketone

The preparative method of the ninth aspect of the present invention preferably includes
condensing a benzaldehyde compound of general formula Il as defined above with a pB-
diketone compound of general formula IV as defined above, in the presence of a

chelating agent to deactivate the carbon between the two carbonyl groups in formula IV
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25 Exanples In the following non-limting Exanpl es of
the present invention, the follow ng abbreviations

w@e@se®d g = grans; nol = noles; M= nolar; PET/€B2007/002527
mililitres; 1 =1litres; mn = mnute(s); h =
hour (s); ag = aqueous; anh = anhydrous; atm =
at mosphere 30 (pressure); LHMIS = |ithium

hexamnet hyl di si |l azi de; RT = roomtenperature; EFS =
Bl RobUr Fahe feirringl Mtthylidaatbdronom Tidbobraih eterc@mpound of general
TBAF = tetrabutyl ammoni um WO 2008/ 003978
32007/ 002527 55 fluoride; TLC = thin | ayer
chr omat ogr aphy; HPLC = hi gh performance |iquid
chromat ogr aphy; LRMS = | ow resol uti on nmass
Emea:disoxmibny)f tHe@uBditioh#Ptequireds ©r t}s'paathimtfr, yor exnRpte, US Patent

cl .. DVE = djneth

e TR e €S RBBRE B M SRR P hetning
hha aababl &ahftk, 56 8WeRH Gtran§itiBe hie1 1 R9@Sackd, ®yWhich is meant a
wei ght unI ess stated otherw se. For each co ound

phmaalmmmunmeomwﬁeﬁ@ R SeIEs ploayr frapgtigmmetahatom and
& rrgg%aeg hgalljn ch glat %}1 ngegﬁl%ll b%r&rp(?r Jﬂgtgl néogrﬂstzaﬂ Ford &&Hdgﬁ

tEOMpRREY byf mtdrmoﬁ @«mmlmnmhtdn@nbomth@ cmipoﬁuml es
61 to 68. Many of the 10 conpounds exist in enol form
in solution, as indicated by the NMR spectrum

E%i 1§ of &Pc'[lgéla{nﬁ% K%eg[s%é{ b H‘%ﬁ&ﬂ&é’ RRER A teté{sxch:{%nde For

| rret | one (Conpound
!ﬁ;rﬂ}eDldataﬂhyf stymhatle nthbdd using tifai 84 tegraclilotde, so¢ (1) B. Weidmann

R BESES B GRS PR, RS0, 051 44 RSO AeE e,

gOrQanQﬁfﬁnﬂPA Reagdfid if O{'%O oY IntA&S. at Sﬁn{pl’@M&n)s t‘bﬁ(dﬁust Reactivity

stirred and heated at C for 30 mi n under

ahd §31@@111\ut>1 dfrCapbanions” ol em Ceormsthexe. {86 1%@882) Or (3) T.
3- et I
é/l )E,?%%( A a%%ve t&O)r(rP/9 u (?/‘llfi Ii'yﬁie Sgpgéézlql@% 11'85 cgg’crlﬁ?s%r& of which

Fi-n rate(

Qr@iﬁcdﬁ?bﬁatedﬂ&fehﬁﬁ by séfefenédg for 30 min, a solution of
n- butylamne (1.10 g, 0.015 nol) in dry et hyl acetate
(5 m) was then added dropw se over 15 min. Stirring

\agglﬁal‘}l? ?él'v?#? g(%r‘ﬁle #9 Jn‘%cl%ée Qkane@' éc?kﬂcﬁl]&)ﬂgsr eHRlOE{@ic ethers

was ad the m xture
lsaq:ii a tytraityidmfedmaaroméﬁChj'dmcarbdms muﬂhaé@baﬂwns @ach as chloroform,
The solid was washed w th

eratyre ano{ fll | t d d
romsthape prcthylengy ‘ﬁ“elfm %ddi ng the washings to
f| Itrate. The aqueous | ayer was separated and
Co-ligands such as organic amines may also be present, as described in more detail in

the US Patent mentioned above.

As also shown in Reaction Schemes 1 and 2, the 5-(4-hydroxy-3-methoxyphenyl)-1,3-
dioxoalkenyl compound of formula II (R; = R, = H) can itself be synthesised by (1) first
preparing the imidazole derivative of the appropriate carboxylic acid (e.g. by reacting
the carboxylic acid with carbodiimidazole (CDI) in a suitable solvent such as
tetrahydrofuran (THF)) and then reacting the imidazole product with 4-(4-hydroxy-3-

methoxyphenyl)-but-3-en-2-one in the presence of base (for example, lithium



10

extracted wth ethyl acetate (100 ml). The organic
phases were conbi ned and washed wth water (50 nml),

wWa b@s/oodorsh several portions of saturated NaHCOBCT/&@§2007/002527
then water and dried over MgSH4 (a,},). Filtration
and evaporation of the solvent_in vacuo gave an
orange-yellow oil (12.4 g). TA?s oil was dissolved in
a smal |l anount of 30 dichl oronmet hane and the sol ution
pﬂsaﬁdhylhrsdwghe GI.,BIDMS))airgaeéuit]abld soenttsunly asvl HIF (ReadtioarScheme

ng éﬁ? fgreg%}%%l_ gpr%erggggt? 2\7}8? EJ%I naéﬁé %yg];acftl%g%tkle?orrllse of
%@87(/1@%5)%?}1 etﬁ?l a@fatfafér Ac& in the presence of sodium hydride) and
(E) 1- (4-'hydr oxy- 3- net hoxypheny|

ohé& whctinglthe Z,Hsbkctbneemedw svithi 5hedrpgy-3 omethoxydeogaldehydain a

Forp e Sugfingepdioh (Boroppspnial @b gl e bupplatd
QB@@) thhegfrésenQ‘Bf > etlfyl ABethtd (ELOAJG) ahd %uﬂﬁarﬂmbRBuHHzﬁ()Reactlon
6.92 ( : 8.2 Hz, H5"), 7.02 (1 H d, J =

r%hemle@) 7.08 (1 H dd, J =8.2, 51.7 Hz, H#6"),

7.53 (1 H d, J =15.8 Hz, H1), 15.8 (1 H s, O

ppm TLC Rf = 0.5 (silica, dichloromethane). The NWR

SpertiohSchéade ¢at es that this conpound exists mainly

in the enol formin solution. Aless pure fraction

(1.16 g) was also isolated. Exanple 2 10

(E) - 1- (4- Hydr oay- 3- met hoxyphenvl ) - 6- met hyl - hept - 15 ene
di gne Cofpound 33 A sirri r proc durje dbs

g\ges%c Sl I\k aml l)DM e@ 1 K

¢ of 5,5-di met hyltMexane- 2 4-

(Ep hydr oxy- 3- net henyl ) - BOnet yI 15

kept - | - ene- 3, 5- di one) (f‘%% 16% was obfdined as a

yellowtan solid with no defl ned melting pojnt: LRMS

mz 262 (M) 'H NVR (500 MHz, CDCL3) 6 L1 (81 9 Lo
= 6.9 Hz, O(CH3)2), 2J56 kT H heptet, g‘)éH’z”"”
CH, H6), 3.93 (3H % ¥, 5.65 (1 H, s H-4)

5.94 (1 H, brs, OH), 6.36 (1 H J = 15.8 Hz, H 2),
6.92 (1 H d, J =82Hz, H5), 7.02 (1 H doJ &
1.6 Hz, H2"), 7.08 (1 H dd, J = 8 6 Hz .
7.52 (1 H d, 20J =15.8 Hz, H1), 15

OH) ppm HPLC analysis indicated a R of 98 3 %
Exanmpl e 3

(E) - 5- (4- Hydr oxy- 3- met hoxyphenvl) - 1- phenyl - pent - 4- ene-
1, 3-dione (Conpound 68) 25 By a simlar procedure as
dRsmioheﬂthlemeB(arrpl e 1 using 1-phenyl -1, 3-but anedi one

in o o
H 0 0 o
Me
MeO o0 + i) B,0;, EtOAc, N
(BuO)3;B, BuNH,
HO ii) HC HO
34
NaH, EtOAc¢
Raney Ni, H,

9 o o
/u\‘< MeOD/\/“\/“\’<
HO



pl ace of 5, 5-di net hyl hexane- 2, 4-di one,
(E)-5-(4- hydr oxy- 3- net hoxyphenyl ) - 1- phenyl -

wpEeesdese- 1, 3-dione (1.78 g, 30% was obt ai nedI/a82007/002527

10

15

20

yel | ow needl es: np 159-161.5C; LRVBE mz 296 (M+); 'H

NMR (500 MHz, CDCI3) S 3.94 (3H, s, OCH3), 5.89 (1 H,

brs), 30 6.32 (1 H s, OH, 652 (1 H d, J=15.7 Hz,

H4), 6.94 (1 H d, J =82 Hz, H5"), 7.06 (I H brs,
HiRVlationBebdednlthbiK etord Groups 8. 2 Hz, H6'), 7.47 (2H,

brt, J =7.3 Hz, H3", H5"), WO 2008/ 003978

PCT/ GB2007/ 002527 57 7.54 (1 H, brt, J = 7.2 Hz,

Il'h ﬂccbrdaﬁc@%xtﬁlhﬁwéﬂfth ﬂspect](;":f the %%senlfl‘ rﬁ)entu?n %émgygﬁ'ﬁds%f fokmulae 1

0.3 lica,
dr Bhwlmrzlm he‘teheanaékyl fum_t@nﬁgty@t thereentgd cagon twewyl thestwo ketone

BESIR Oy rpiapyT.an o5 PRSANCE Y SHBIRD 9f PR ERYEPOBANE. o
w8 MR ylhted- déh?@ﬁnd (KeanoniBehede)3)By a similar procedure
as described in Exanple | using

1-cycl opropyl but ane-1, 3-dione 10 in place of

%‘E)g W )(_{) ggg?@%eg&(nﬁ ﬂ{dg?}gas sh%wn in Reaction Scheme 3) is initially

niehied i thhsedin) hpdﬂ'de— (Nakh) eand. trﬁndhplﬂéyl(dhlcﬁﬂiegﬂl\/]ﬂ%)l) aessuitable

01.%{?1'1 ns%gp gﬁ\iﬁtar l %F@S&é% §;B§QBCF§E}' a(lzqi‘\f(yllﬁtll%l\ésagent Sucg as an

Cy | oCH), fl m]e%l(}gﬁaldé (‘M&%ie§£}9)%}l Re]lfitY(al é%llélme'ﬂ;ls used in the

5)r®8nC(eloﬂa balse sych@slpotagsiBm O(atlbOHated J = 15.8 Hz, H-4)
6.917 (1 H d, J =7.815 Hz, H5"), 7.00 (1 H, brs,
H2), 7.06 (1 H brd, J =7.8 H, H6), 7.49 (1 H,
Ahe btartiddmaterihlz68 é‘:&n@))f cobpsedaled bk sélécﬁweg'ﬂedmmanhﬂgﬁlsly to the
anal ysis indicated a purity of 98.4%
(mpl SageofiRecion schemstlh 653%%&% iy algo ("110%9'2@?9&9841 Sehegys 3. for
Xm%uﬁea; 4-ene-1, 3-dione 20 (Conpound 38) By a
stmlar procedure as described in Exanple 1 using
1- (1- et hyl cycl opropyl ) but ane- 1, 3-dione in place of

5- di met hyl hexane- 2, 4-di one, (E)-5-(4-hydroxy- 3-

-1

-(1-met hyl cycl opropyl ) - pent - 4-ene-1, 3-di one (3.12 g,
34% was 25 obtained as yellow crystals: np 78-80C,
LRV m'z 274 &NMXJ "H NWR (500 M#z, CDC13) 6 0.7

(vds]h CH2), 1.33 (2H, Me10
cychgpropyl ' ( H’ﬁa_%Lsce:l%
ool 5l 71 (1H s,Sw2) VBTN, ,.m .
(19 a7 J= 15.8 Hz, H—4) 692(1Hd J = 8.2 He,
H5), 7.02 g4l H d J =1.8 Hz, H2'), 7.08 (B H dd,
J

H,, Pd/C,jtoluene, pyridine H,, Pd/C,tlo]uenc, pyridine

o © o)

(o]
MeO:‘\/U\/M\‘ MeOMI C
HO HO

14
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=8.2, 1.8 Hz, H6"), 7.51 (1 H d, J =15.8 Hz, H5),
15.9 (1 H brs, OH ppm TLC Rf = 30 0.75 (ethyl

waecesa®hexane, 1:1). HPLC anal ysi s indi cat edP@I/GBRIOTH02527

of 97.1 % WD 2008/ 003978 PCT/ GB2007/ 002527 58
Exanpl e 6
(E) - 1- (4- Hydr oxy- 3- met hoxypheA§| ) - 6- net hyl - oct - | - ene- 3

, 5-dione (Conpound 41) 5 By a simlar procedure as
d(eaczfdrb@’dndidnzlﬂeamdllﬁtdneusi ng 5- net hyl hept ane- 2, 4- di one
in place of 5,5-dinethyl hexane-2, 4-di one,
(L)-1-(4-hydroxy- 3-net hoxyphenyl ) - 6- net hyl -
R onEee i e o e e, ¥Sepapungs of
@egeral(foHpuliag I 9r H which kiwve a@HByl functibnglBiHat e céntral ZarBon between
;t_f?z.f:: t\xa_f%téne%grgé)sé%gég' %?]jlllzlbrﬁlf:rrg?_fagg aﬁt)egla@\%elg'lég'%r%lduci%éy reaction of,
E&#Ehmphe, 63- ((4%dr&ay-%hox§lrz>§e§1y()éﬁit -Hen-dond Hvifh thi imidazole
H2), 6.90 (1H  d 7.00 (1 H d, J
delgvzgl\qqpf a}anJO)(yllczamu(tjge presemree of bﬂseg anplogpuglyHp the preparation of

Gy i P oty e N A

147. 8, 146 9, 139.9, 127.8, 122.7, 120.7, 114.9,

109.5, 99. 56.0, 45.6, 27.2, 172 12.0 m 15
ngg ﬁﬁ{n@o?nd thus prepareﬁ may be recovered from the reactlog Fgnlxture: by

CEAvehtiBndingcang - hydr oxy- 3- met hoxyphenyl ) - pent - 4-ene- 1, 3
-dione (Conpound 47) 20 By a simlar procedure as

described in Exanple | using 1-(4-hydroxy-3-

ho(y Uen IL -but ane- 1, 3-di one (prepared by

i 3- met hoxyacet ophenone with
ethyl acetate in the presence of sodium hydride) in
pl ace of 5, 5-di net hyl hexane- 2, 4-di one,
Sk the disquission yndey dres seraraie herdings e perinpctinanwitly thepgempounds of
( 39% was obtai ned as yel | ow

%or%lo‘ﬁ‘l‘eopﬁ’d I?%Q‘b 172C, LRVB mfz 25 342 (MF): ' H NMR
(500 MHz, CDC13) 5 3.95 (3H, s, OCH3), 3.98 (3H, s,

OCH3), 5.85 (1 H, brs, OH), 6.04 (1 H brs, OH), 6.26
(L H s, H2), 64&MQA_BMMMH4), 6. 94
(1 H, d, J = 7.2 H, H5"), 6.97 (1 H d, J = 8.3 Hz,
H5), 7.05 (1 H brs, H2"), 7.12 (1 H brd, J = 8.3

Hihe akk@tipanyihgsirayihgHdetmifikd af Figuke 2, $-¥Iz)wsHh<61‘e);ults7QfBEe (1

ﬁkpmrgént% %[5?301{?@ & Ef(amblﬁ (Igﬁ}e Fd gure t'EIE: g}féctél (6)f ézongplound 2,

compound 32, budesonide and montelukast on enhanced pause (penH) in the test

animals is shown.

Examples

In the following non-limiting Examples of the present invention, the following
abbreviations are used: g = grams; mol = moles; M = molar; ml = millilitres; 1 = litres;
min = minute(s); h = hour(s); aq = aqueous; anh = anhydrous; atm = atmosphere
(pressure); LHMDS = lithium hexamethyldisilazide; RT = room temperature; EFS =
electrical field stimulation; THF = tetrahydrofuran; TBAF = tetrabutylammonium
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30 dichloronmethane); HPLC R, 14 mn 99.6%purity. WO
2008/ 003978 PCT/ GB2007/ 002527 59 Exanple 8

W@ E)08H03048 Hydr oxy- 3- net hoxyphenyl ) - 1- (4- i odophreCi/GB2(®e/002527

t-4-ene-1, 3-dione (Conpound 67) 5 By a simlar
procedure as described in Exanple 1 using
1- (4-i odophenyl) - but ane- 1, 3- g?one (prepared by
reacti on of 4-iodoacetophenone with ethyl acetate in
fherige; daneehinflayes ohiﬂoumdga:bﬂdePLCn: lmlghperfmfmance liquid
5, 5- dlneﬂgwlhexane 2, 4-dion S

(Aowﬁpebﬁ@ﬁm% BRI we @% JHBLE mass

(sgerc n&% R MRtal:}ea%@neW@%esoﬁmmam ﬁam@etuglfdrﬁwmlde

(AdHreviatioh® aBNholSuH i thedN M&R daGHollo@. the es(ta_bltslheé convention.
6.87 (1 H d,

?LST‘)@‘.’%g‘ﬁzafe&Pf%‘eg,hq%‘?‘é&%Tﬁi?o@?“ﬂﬁf‘z'), 7.06 (1H, d, J=

8.4 Hz, H6"), 7.54-7.60 (3H m H5, H3", H5"),

7.41-7.62 (2H, m H2", H6"), 16.18 (1 H_s, OH) ppm

Foceagrompeon meparedicihe)systhasyEsamplgp] ®, 60, 4152 compound number

s i Hrevipg d%m%ﬁ%ﬂ Brs 155 picatA Phsse Cqup{ang pymbers are

@Asédo-identify the compounds in the biological Examples 61 to 68. Many of the
6- (4- Hydr oxy- 3- nethoxyphenyl)-l heny| - hex ene-2, 4-d
COMBOURESTSY IG5 mad SR i P E e dINE. et
described in Exanple 1 using 1-phenyl pentane- 2, 4-di one
in place of 5,5-dinethyl hexane-2, 4-di one,

@@@gﬁlg_ hydroxy 3- nethoxyphenyl) 1- phenyl -
01 b

u§d%4 2 (2H S, CH2Ph) 3. 90 (3H, s, OCH3) 5. 40
an H, s, H-3) 5.73 and 5.80 (1 H, 2 x brs,
,629(1HdJ—157Hz H5), 25 6.79 (M,

S Sl Eafordto g% by o S5t 0reatlion d pnagolone

]f?%lﬂ%%ﬂlﬁ acetlaltegnkhe ﬁreééircg oﬁ%d(uﬁ:irlhydﬂde) Hoesydride (.60 g, 0.014 mol)
1 H br

@pddry @thmle@ggﬁge (‘290_3 Welrfh%l ng Bgzgf:q gﬁﬁ(\,\ésfor %p&n under N,. To
%ﬁfmhﬁlﬁoﬁ Bﬁ%jgpr far 091351& @hs Adde@uBfyRF AL ﬁﬂleﬂﬁ)xgbéfﬁﬂ}dehyde

e conpoun exists as a mxture of
gmalibinad.d41ghe.0R emcd) ol tmi-n-butybberated.2 1 IEPLES amlaD)@élnsol) After
s%grllr():ga or gO ?nir?f,oa s%l]]&tggry ofq-bu%}:f’lhrm/ge (1.10 g, 0.015 mol) in dry ethyl acetate (5
ml) was then added dropwise over 15 min. Stirring was continued at 40°C for 24 h.
Dilute hydrochloric acid (15 ml of 1.2 M) was added and the mixture rapidly stirred at
40°C for 1 h, cooled to room temperature and filtered. The solid was washed with ethyl
acetate (50 ml), adding the washings to filtrate. The aqueous layer was separated and
extracted with ethyl acetate (100 ml). The organic phases were combined and washed
with water (50 ml), then with several portions of saturated NaHCOj (aq), then water and
dried over MgSOy (ann)- Filtration and evaporation of the solvent in vacuo gave an
orange-yellow oil (12.4 g). This oil was dissolved in a small amount of

dichloromethane and the solution passed through a silica gel pad, eluting with further
portions of dichloromethane. Combination of fractions judged pure by TLC (R¢0.5)
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(E)-7,7-D et hyl -1 - (4- hydr oxy- 3- met hoxyphenyl ) - oct - |

WO 208A0®9%8 di one (Conpound 35) 5 Solution A  PCT/GB2007/002527
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1, 1- Car bonyl di i m dazole (1.69 g, 10.4 mmol) was added
to a stirred sol ution of 3,3- dinmethylbutyric acid
(1.32 m, 10.4 mol) in dry TME (50 M) under a
nitrogen atnosphere. Stirring was continued for 18 h.

L@foﬁlé'dl(E)-q)I(43ayﬂ\roS(913Uinleﬂﬁxﬁfhenyl) 6,6-dimethyl-hept-1-ene-3,5-dione (3.10
1-é - hydr oxy- 3- rrethowg heg% “but - | - ene- 3- one
Epp@phrean @yﬂngmel}m\t yd H ) Mz, EDClnix].29 (PH,|s, C(CHs)s),

L s A 5 G RS B S e

QY89.92L¢ 13, [, U e &2 He B}, HN2R1020, B=117 H, leAzl’)n 7m)e>(anead J=8.2,
with ice cooli ng under a nitrogen atrmsp er
n

draHge s ﬂéﬁsﬁl d, fmd>&H%oRed: 1 & SMHnﬁ,t(BH}HBPn ftc Re=0.5
gééggf 'q it rSmSthaNd)Y ”I(ﬂé g\fl\ﬁkgpéctmﬁﬂnldﬁda% At RS c&!ﬂ@@und exists

pvvlseoer 0 solution B wt
aaihliyrig thenshel foam 12 Qolntion.o4dess punofpitiend 1. 16tg) mas alyo wwdated.
continued at | ow tenperature for 3 h, and the
solution then allowed to warmto roomtenperature

gverni ght. Ethyl acetate (50 mnm) and dilute
I‘Tyd'r%h‘l'orlc aC|d (50 m .2 l\/p vvere added and the

| ayer was tracted W|th ethyl acetate (2 X 100 n1)
Mbl ned organic extracts dried
(Na2S™4(az,},)), filtered and evaporated in vacuo to
| eave 25 an orange oily solid. Purification by col

dh Wﬁtﬂ@@ Aure 38 ﬁ‘@f‘:’ég‘fﬁﬂp Exagglet BSIBetSTIWMhP@Pﬁ@p‘* dione in
rpé%(%)of 5 %;91}6%(?}{%285%10 gﬁ'fjl -'g? 9%1%2 3(-1416@%9%[9?&)4 1§ '6—methy1-

%-a&:n&?ﬁ}é@cﬂlbﬁw ®abigll 6%D)wa§_8r)lalh3ﬁ@$ a yblle/ﬁ%n( soid VNHIZI;IO defined

3) S ).3 2

Bu@rleg poigt: 9%%4"/25262 1%114%‘735 %M‘g‘ F‘Elﬁ-&l@? 51g184gH, 4, /= 6.9
0 J

}(ﬁ%'%(@fg)]% 1215%1@&?*‘ SptEtLH?L (S&Hglgﬁi 17{(611503* 3Q3H s, oéiﬁj'zs 65 (1H, s,

™3, 194 dH, db;rs DH), 636 (81 HEs 16187, HEB), &392((1HH$1 57 SG—DIZ 'H-5° )s

pﬁé%ﬁ%%ﬁ#?%é%ﬁ o053 Lr¥Y 15t e, M g

=15.8 Hz, H-1), 15.6 (1H, brs, OH) ppm. HPLC analysis indicated a purity of 98.3%.

Example 3
(E)-5-(4-Hydroxy-3-methoxyphenyl)-1-phenyl-pent-4-ene-1,3-dione

(Compound 68)

By a similar procedure as described in Example 1 using 1-phenyl-1,3-butanedione in
place of 5,5-dimethylhexane-2,4-dione, (E)-5-(4-hydroxy-3-methoxyphenyl)-1-phenyl-
pent-4-ene-1,3-dione (1.78 g, 30%) was obtained as yellow needles: mp 159-161.5°C;
LRMS m/z 296 (M*); '"H NMR (500 MHz, CDCls) & 3.94 (3H, s, OCH3), 5.89 (1H, brs),
6.32 (1H, s, OH), 6.52 (1H, d, /= 15.7 Hz, H-4), 6.94 (1H, d, J = 8.2 Hz, H-5’), 7.06
(1H, brs, H-2"), 7.13 (1H, brd, J = 8.2 Hz, H-6"), 7.47 (2H, brt, J= 7.3 Hz, H-3”, H-5"),
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147.8, 146.8, 140.3, 127.8, 122.7, 121.1, 114.9,
109.5, 102.4, 56.1, 53.3, 31.1, 30.1 ppmExanple 11 5

w@ K088y | opent yl - 5- (4- hydr oxy- 3- met hoxyphenyPQF/G8ai07402527

-ene-1, 3-dione (Conpound 40) By a simlar procedure
as described in Exanpl e 10 using

cycl opent anecar boxylic acid #h place of

3, 3-di et hyl butyric acid,

(75)4 (1Hcynjbnper2tm 1540Y 7H6pc Hygt-B=18.7 Hz, H-5), 7.95 (2H d,J=73Hz,

h | 1.3-di 200
D g BT St G st ChlaraeRh I Ry mmipy 9076

g&g@hh+t CDO3) S 1.54-1.93 (8H, m cyclopentyl CH2),
.78 (IH quintet, J= 8.4 Hz, cyclopentyl CH), 3.92
(3H, s, OCH3), 5.63 (IH, s, H2), 6.33 (1 H d, J=

8 bz, H4), 6.87-6.92 (1 H m H5), 7.00 (1H s,
E‘—QMO?(lH d J=8.1 H, H6'), 7.50 (1H, d,
- - BELyIRREAt-4-3he-N¥RibRe

Cgmpound 375 120.6, 114.9, 109.5, 99.6, 56.0, 49.3,

30.3, 26.1 ppm Exanple 12

(E) - 5- (4- Hydr oxy- 3- met hoxyphenyl ) - 1- ( 1- met hyl cycl ohexy
Bly-aqosiiladipreogiule & dbseriteed id Bxafiphgionkingl H—Z)/clﬁyrogyﬂs)hmlbdﬁ-dione
procedure as described in Exanple 10 u3|n%

HePlRGA e{ﬁeﬁ SR BNBEAnE A tione ddid -1 qpreRyd-Soft-hydroxy-3-
ﬁ"ile’gl}%xlygﬁénl_ %ﬁ%%%’e’é? ne ((%8 2; 14 was obtained as a yellow solid: mp
74:5—%%1(]33[&1\«1&@&/921@(@4 )% MMR-(&@@WZS(H)@Q)GB 0.22 @2Hpm,

25 0.5 4@@ oht ai ned as an_ or.ange- col our ed
gv¢loCH M\l/ﬁe(%‘zl lézgd (5, avelqGi), 392 (BHgs, OCHa), 5.72
%H%iﬁs i 55)25(9'8 (ﬁf{' bx@ﬂ oﬁyfd W@W'd 9:'21)5’8 ﬁz814 4()36“91 gl’ d,J=178
HZ4)15 (&79@0(111 IHrs rlii 23 7:08(14H Hir, JH=5 8)Hz H@?) 749(115 d,J=158

16 s Yo vapg gl ot S Qb i i B g & a%.

207.7, 177.0, 175.8, 151.6, 141.6, 138.5, 134.0,
123. 4, 121.0, 111.2, 30 97.8, 55.9, 45.1, 43.7, 35.5,
Example3 0 ppm WO 2008/ 003978 PCT/ GB2007/ 002527 62

nCoﬂmﬁﬂﬂd3sﬁ dlone (Cbnpound 50)

By a similar procedure as described in Example 1 using 1-(1-methylcyclopropyl)butane-
1,3-dione in place of 5,5-dimethylhexane-2,4-dione, (E)-5-(4-hydroxy-3- |
methoxyphenyl)-1-(1-methylcyclopropyl)-pent-4-ene-1,3-dione (3.12 g, 34%) was
obtained as yellow crystals: mp 78-80°C; LRMS m/z 274 (M"); '"H NMR (500 MHz,
CDCls) 6 0.78 (2H, m, cyclopropyl CH3), 1.33 (2H, m, cyclopropylCH,), 1.36 (3H, s,
CHs), 3.93 (3H, s, OCH3), 5.71 (1H, s, H-2), 5.87 (1H, brs, OH), 6.36 (1H, d, /= 15.8
Hz, H-4), 6.92 (1H, d, J = 8.2 Hz, H-57), 7.02 (1H, d, /= 1.8 Hz, H-2"), 7.08 (1H, dd, J
= 8.2, 1.8 Hz, H-6’), 7.51 (1H, d, /= 15.8 Hz, H-5), 15.9 (1H, brs, OH) ppm; TLC R¢=
0.75 (ethyl acetate-hexane, 1:1). HPLC analysis indicated a purity of 97.1%.
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5 By a simlar procedure as described in Exanple 10
usi ng 4- bi phenyl carboxylic acid in place of

W@ 2@s8doives hyl butyric acid, PCT/GB2007/002527
(E)-1-(biphenyl -4-yl)-5-(4-hydroxy- 3- :
nmet hoxyphenyl ) - pent - 4-ene-1, 3-dione (0.979 g, 17% was
obtained as a yellow powdery5&olid: LCMS mz 373
(M+);"H NWR (400 MHz, CDA 3) 6 3.97 (3H, s, OCHI3),
PxSfpleld?t br s, H2), 6.37 (IH s, OH), 6.54 (1 H d,
F8 5 Hz, H5), 6.96 (IH, 10 d, J = 8.4 H, H5'),
(E)OIB(4-HyHro g—3-3neth(1x3§gh_qpvl)+6rmhvl-bc&&eb&-3l5-dm1._ J =

0, 1.6 , H6"), 7.39 - 7.50 (3H, in, 2 x ArH,

&‘—’B‘M%Eb," : 7.72 (5H m 5 x ArH), 8.04 (2H, d, J= 8.4
Hz, 2 x ArH) ppm ' 3C NWR (100 MHz, CDC 3) 8 187.91,
180. 37, 147.82, 146.78, 145.11, 140.33, 139.92,
Bga sg@larm@ceggre alegsqued 112Equgple]}2.1;su@ mfgr,yl}@p_»tane -2,4-dione in

%I%Ze %%@etﬁg‘he % 294? dlo]n%d'(b%zl (41}Q}%r§)?y 3 %zetl%o%cypﬁély?)z@methyl-

(6&)14ane(335mimmx85amg 125 xﬁrﬁehw@@mwmmmpmyl loji: pH NMR
t 20 B
0B 8B GDED) SUCR (bbb 4 b T Bl b1 Seathes v = 7 8z, ot 1.41-
§4§ _(Qﬁ‘ﬁ;ﬁ%’h%b ??@.31:1:?@% thMH-A)! 766298 (1H, m, H-6), 3.91 GH, s,
OBM:1 scaz'hqamier%m-@ 983 (A Jhy I Kl B:2), 690 (IH, d, /= 84 Ha, H-5),

t hox en ent-4-epe-1,3-dio 48 . 69
TEoArHk s Rl en 7 BRI Eolrob s 49 Reeeing M B 0.

13

FER 2 B e 5 Do) o R (| ddrp, il s R 1786,
(47.81,148,9, 136:981 17841221, 520.7, BATE 102.5H99.4, 5625 45:6, 270, 17.2,12.0
Hz, H-2'), 7.03 (1H dd, J= 8.0, 2.0 Hz, H6'),
PP6-7.48 (8H, in, 7 x ArH, H5), 7.53 (1 H, td, J =
8.0, 2.0 Hz, ArH), 7.73 (1 H, brd, J = 8.0 Hz, ArH)

ppm 13 C NVR (100 Mz, CDO 3) 6 193.54, 177.84,
EAZmpe 7 146. 69, 140. 74, 139.89, 137.56, 130.67,
. . 1 .

,g Q&{&)Q 78 PCT/ GBZOO?/ 002527 63 Exan‘pl e 15
,%E (4- FI uor ophenyl ) - 5- (4- hydr oxy- 3- met hoxyphenyl ) -p
ent - 4-ene- 1, 3-di one (Conpound 52) 5 By a simlar
I OC Jlﬂﬂ d A
%yfaI S?’%E‘ﬁ%ﬁg%‘ﬁ‘gé%c dég%édgp?égﬁmeel &Qné‘f( ydroxy-3
methoxyphenyl)-butane-1,3-dione (prepared by reaction of 4-hydroxy-3-

methoxyacetophenone with ethyl acetate in the presence of sodium hydride) in place of
5,5-dimethylhexane-2,4-dione, (E)-1,5-bis-(4-hydroxy-3-methoxyphenyl)-pent-4-ene-
1,3-dione (920 mg, 39%) was obtained as yellow needles: mp 170-172°C; LRMS m/z
342 (M"); '"H NMR (500 MHz, CDCl3) § 3.95 (3H, s, OCH3), 3.98 (3H, s, OCH3), 5.85
(1H, brs, OH), 6.04 (1H, brs, OH), 6.26 (1H, s, H-2), 6.48 (1H, d, J = 15.7 Hz, H-4),
6.94 (1H, d, J= 7.2 Hz, H-5""), 6.97 (1H, d, J = 8.3 Hz, H-5), 7.05 (1H, brs, H-2"’),
7.12 (1H, brd, J = 8.3 Hz, H-6""), 7.51 (1H, brd, J = 7.2 Hz, H-6"), 7.56 (1H, brs, H-2’),
7.60 (1H, J = 15.7 Hz, H-5), 16.2 (1H, brs, OH) ppm; TLC R¢= 0.5 (silica,
dichloromethane); HPLC R, 14 min 99.6% purity.
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of 3, 3-dinmethyl butyric acid,
(E)-1-(4-fluorophenyl)-5-(4-hydroxy- 3- nmet hoxyphenyl) -

wpessodee- 1, 3-di one (3.16 g, 47% was obt ai nedI/a82@7/002527

yel | ow powdery solid: "H NWVR (400 MHz, CDCl 3) 6 3.95
(3H, s, OCH3), 5.95 (1H, brs, H2 or phenol OH), 6.27
(1H, s, OH), 6.50 (1 H, d, J5% 16.0 Hz, H4), 6.95 (1
H d, J =80 Hz, A,H), 7.05 (1 H d, J =10 2.0 Hz,

Bihple’s 12-7.17 (4H, m 4 x ArH), 7.63 (1 H, d, J =
6.0 i, H-5)3794- 799 | |

A she . 1 o]
@M 81, 120. 64, 127 56, 129 62, 129.71,
; 42, 146.78, 147. 86, 164. 09, 166. 61,
179.87, 187.59 ppm 15 Exan'pl e 16 Met hyl
3-di oxo- net hox enyl ent-4-e
ﬁwa]&%}éwz gecdurg ERH%“B%(WBQ eg W§ing f—@?— %%BE‘,‘%B&W%@ 1,3-

SR o L4 S0 e

m(ﬁ(uﬁ)h.ydnée)dn plese 51 £ 4- mmtm%yax&qea 4-dione, (E)-5- (4 hydroxy-3-

BRSO L BRPbGe B YR Tt it B g wes

6Mhm)est Ngal&@g&lmp 1@2%43% 6‘H3N9vﬁz &ﬁ)U \MBlz; @DCI% 83.95(GH, s,
QﬂH) 5d$7 H; slGHé ¢27 (HL4) H-B, 952((11_H,|-¢1,JT]16QHZ g- @ 6157(1H d,

e Sarg 1y e b n 7 0ol gkt i 3 gfsdomm,

Hlﬁ HQ” H%”& 7141HZ,62|7(EH m, B8’ H-6'8, 181€ U, sdompp& 13c NMR
Hz,” H 3", , 16.20 (1 H brs, OH ppm TLC Rf
0109 éIch(}DCaﬁeSt 765, H8REN#48.1,: 189.9, 340. 9\03@60825@@3927889 127.6,

Egé%()&?/ 8 g@é@@t%%%ﬁéﬁﬁ’?‘ 1- (napht hal ene- 2-yl)

-pent - 4-ene-1, 3-dione (Conpound 58) 5 By a simlar
rocedure as described in Exanpl e 10 using 2-naphthoic
kemu_h.l pI ace of 3, 3-di rret hyI butyric acid,

,Lg%n@tzhﬁm - 2-v1)

vebhmuumwsﬂ)ary solid: 'H NVR (4oo MHz, CDC13) 8 3. 907
(3H, s, OCH3), 5.90 (L H br s, OH, 6.49 (1 H s,
H2), 6.57 (I H d, J = 16.0 Hz, H4), 6.96 (1 H d, J

Bysa Amiiar '_Fr'c')'t:&iu)re as7dé§8nl§él-i i EXQmplje Fuﬁr)lé)l J?ﬁen &tﬁne(éﬁi—glone in
|p}ace Qgﬁ SAdlm)ethy'Phegane( _3‘,4}-41101@13, (E) -6- -(4-hydroxy-3-methoxyphenyl)-1-phenyl-
hex-5-ene-2,4-dione (0.15 g, 2%) was obtained as a tan solid: mp 106°C; LRMS m/z
310 (M"); '"H NMR (500 MHz, CDCl;) § 3.42 (2H, s, CH,Ph), 3.90 (3H, s, OCH3), 5.40
and 6.33 (1H, s, H-3), 5.73 and 5.80 (1H, 2 x brs, OH), 6.29 (1H, d, J = 15.7 Hz, H-5),
6.79 (m), 6.88 (1H, d, J= 8.1 Hz, H-5"), 6.99 (1H, s, H-2"), 7.03 (1H, brd, J = 8.2 Hz,
H-6), 7.30 (2H, d, J= 7.7 Hz, H-3”, H-5”), 7.42-7.54 (4H, m, phenylH, H-6), 16.50
(1H, brs, OH) ppm; TLC R¢= 0.6 (ethyl acetate-hexane, 1:1). The NMR spectrum was

very complex and only a partial interpretation is given. The compound probably exists
as a mixture of two enols and the keto form in solution. HPLC analysis indicated a

purity of 93.7%.
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J =16.0 Hz
J

H5), 7.88 - 7.93 (2H, in, 2 x ArH), 7.97
(1 H d, 8

.0 Hz, ArH), 8.00 (1 H dd, J =8.0, 2.0

woi2q08003958 8.51 (1 H, brs, ArH), ppm 13 C NVRPC(1G82007/002527

MHz, CDC13) 8 188.22, 180.39, 147.83, 146.78, 140. 38,
135. 28, 133.51, 132. 69 129. 37, 128.41, 128.10,
127.75, 127.68, 126.72, 123. S@G 122.90, 121.02,
114.82, 109.49, 97.55, 55.93 15 ppm Exanple 18
t 4110 Hydlrogy 3- net hoxyphenyl ) - 1- ( napht hal ene- 1-yl)
en ene
ﬁﬁbz,gdagggtgg 1144 gyg -ncl% _oounﬂgns‘gg‘ozgl EXe ?5 cl\lmml; ﬁg, c

ForpTH
bfpbin®hkafe of 3, 3-di met hyl butyrl c aci d
%_h"h—gy r oxy- 3- net hoxyphenyl ) -1 -(napht hal ene- |
-yl)- pent-4-ene-1,3-dione (1.21 g, 20% was obt ai ned
g,g a.o%el | ow f oany solid: 'H NVR (400 MHz, CDCl3) 6
b fH, s), 5.88 (1 H brs, OH), 6.19 (1 H s, H2),
650(1Hd,J25:156Hz H—4)695(1HdJ—

8.4 Hz, H5), 7.08 (1H, d, %
del - Cgrbengldgm1@zgle|.@ 6914, £ # mn;olg yay a@@d(tg s 1rrﬁd S(glugton of 3,3-

?[rhﬂtgylg Bfic %%ﬂz'iq 3%[“1&] 10%@91&?@(@ (50 i S)%dééa Kitrogl)éh

atrA&phdreHStighinglwas Gnfinuédzfor ABH), 8.55 (1 H, d, J =
Hz, ArH), 16.11 (1 H, brs, OH ppm 13 C NMR (100
MHz, CDCl13) 6 193.36, 179.19, 147.85, 146.78, 140.43,
5505 133. 83, 13170, 30 130.10, 12847, 127.63
.25, 126.94, 126.35, 125.69, 124.74, 122.91,
120.60, 114.82, 109.48, 102.01, 55.94 ppm WO

(20?0 gtl%rﬁc?{ﬁ gf g%%%gﬁﬁ%ﬁé%G Jhuts1- %&t ng ap%g%a%red by the method

-oF Denfifo e, MidTesm ouast Bltidy, By AaJSE Wekia 1. mzoeedme) aso g, 10.4
described in Exanple 10 usingp-toluic _acid.in Iace

anpol)din det RyIF 1624 W) wasgaddgd dropwise over 1.5 h to stirred HMDS %O 8 ml,

l(OIFI%/IO gﬁ(ﬂ?’ %nre% t@f_@fﬁ éenéqoﬁg E&Bg&%ﬂﬁ@{ %e?nlajna?sp{lgla/eé T\A%esoran ge suspension

I one
aldsailloadd as warry € toow ®aipechturk BvB1y n¥ahightl (MH+): ' H
NVR (300 MHz, CDC13) S 2.40 (3H, s, ArCH3), 3.92 (3H,
6.29 (1H, s, H2), 6.49 (1 H d, J = 15.6

?Uhjt%n‘% wal- tl?(% efd@le&"dro%wwk‘ov%r 30 Fién todligﬁlt?]on_]i\év(ﬁﬁ 1&elcddlmg under a
Hiri tro génGitonpspheRs S(tQHpg was gonfm‘lzle(g aq-lgw tempgratuye &0 3(}5 aﬂi the
dsolut10n tf}en gilowed to warm to room temperature slowly overnight. Ethyl acetate (50
ml) and dilute hydrochloric acid (50 ml, 2 M) were added and the mixture stirred for 10
min. The separated aqueous layer was extracted with ethyl acetate (2 x 100 ml) and the
combined organic extracts dried (Na;SOuanny), filtered and evaporated in vacuo to leave
an orange oily solid. Purification by column chromatography using ethyl
acetate:petroleum ether (1:4) as eluent gave (E)-7,7-dimethyl-1-(4-hydroxy-3-
methoxyphenyl)-oct-1-ene-3,5-dione (195 mg, 0.67 mmol, 6%) as a yellow solid: mp
130-132°C; '"H NMR (400 MHz; CDCls) & 1.03 (9H, s, C(CH3)3), 2.22 (2H, s, t-
BuCH,), 3.93 (3H, s, OCH3), 5.57 (1H, s, H-4), 6.35 (1H, d, /= 15.8 Hz, H-2), 6.91
(18, d, J = 8 Hz, H-6"), 7.01 (1H, s, H-2"), 7.04-7.10 (1H, m, H-6’), 7.54 (1H, d, J =
15.8 Hz, H-1), 15.83 (1H, s, OH) ppm; 13C NMR (100 MHz; CDCl3) 6 197.5, 179.6,
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Hz, H5), 7.84 (2H, d, J= 8.1 Hz, ArH), 16.32 (1H, s,
OH) ppm 13C NMR (100 MHz, CDC13) 6 21.62, 55.90,

w@70080039109. 47, 114.79, 121.09, 122.76, 127. 30PCRGB2007/002527

CH), 127.70, 129.32 (2 x CH), 133.57, 139.97, 143.21,
146.76, 147.72, 179.81, 188.62 ppm 15 Exanple 20

(E) - 5- (4- Hydr oxy- 3- net hoxyphe@ll ) - 1- (4- net hoxyphenyl ) -
pent - 4- ene- 1, 3-di one (Conpound 66) By a simlar
NAPSEHY. & 1a8.3de3T 8, 1ed, 1ol Expmp q 038, usi.£%56.1, 53.3, 31.1, 30.1
4- met hoxybenzoic acid in 20 place of

BPBL di met hyl butyric acid,

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

nmet hoxyphenyl ) - pent-4-ene-1, 3-dione (1.22 g, 7% was
@xaaipletll as a yellow solid: LRMS (nfz) 327 (M#); '"H
NNR (300 N+E CDC13 6 3. 87 (3H S, | ) 3.93 (3H

d d f DXVP

Eottootlnd 4 159Hz' H4),6 93- 6.94 (3H in, AL,
g"DTE(‘l_FI_%i,J:18Hz 2, 711 (1M dd J= 8.1,
1.5 Hz, H6'), 257.58 (L H d J =156 H, H5),

EARE R A Y %yc%ys%?lém%xyhc =

(Eprate 663 Mh@myrbarymtahwmhﬁeyélépe%tﬁstaylhydro@:wyl
nt - 4-ene- 1, 3-di one (Conpound 43) npound 68 (1. O
gneﬂg»%hwé) pemvﬂsenﬁdd?eémpe (20smpr§. é%ngra@p%&weﬁowmed asa

ﬁl ‘g?’l&}géd{f%;i‘t E’é%#(@ I\r’]%‘ér C@:ls.fihlgg{ﬁql 9? L@ﬁ m@)éc)lopentyl CH,),

at78r(ne1dqaintdrtommemmyabpwrﬁylfM) 3592m3H, st(btem) 5.63 (1H, s, H-2),
trlneth I silyl chloride

Wel (dé’dédf arié &Iﬁé i éhéﬁo@%é’dﬁéﬂ, t5 )sn%of(éﬂ 3, Hir2’ )T%ﬁéﬂ (1H, d,

XE ur, A 2 5P ats
U505 T HB3GFR0LR 420 i PR 2PEHT, O BRRCTE Nk
S(I(D(I NMEL; TDCIHD 10377, 14T 15e14pol4i6r0y 13916 a2 7. % 2D st h2a.6, 114.9,

0C, a solution of methyl iodide (0.31 m, 4.64 mol)
|1|Q9énﬂ9ér§ﬁj@, 493303, A9-) PRBs added and the i xture
heat ed - reflux for 5 h. Water (50 m) was added to
t he cooled m xture followed by dichloronethane (50
IE@ ple@2organi ¢ | ayer was separated, washed wth

m"jlc .xtlfx{xw‘),nentwé—w@gdwne

ngégghnumzyacuo gave a tan- coloured gum (1 g). This
S purified by colum chromatography on
silica eluting with dichloronethane to give (E)-5-(4-

By a similar procedure as described in Example 10 using 1-
methylcyclohexanecarboxylic acid in place of 3,3-dimethylbutyric acid, (E)-5-(4-
hydroxy-3-methoxyphenyl)-1-(1-methyl-cyclohexy!)-pent-4-ene-1,3-dione (170 mg,
0.54 mmol, 4%) was obtained as an orange-coloured oil: 'H NMR (400 MHz; CDCl3) &
1.14 (3H, s, CH3), 1.14-1.62 (10H, m, cyclohexyl CH,), 3.84 (3H, s, OCH3), 5.81 (1H,
s, H-2), 6.45 (1H, d, J= 15.8 Hz, H-4), 6.99 (1H, d, J = 8.4 Hz, H-5), 7.07 - 7.15 (2H,
m, H-2’, H-6"), 7.53 (1H, d, J = 15.8 Hz, H-5), 15.73 (1H, s, OH) ppm; >’C NMR (100
MHz; CDCls) 6 207.7,177.0, 175.8, 151.6, 141.6, 138.5, 134.0, 123.4,121.0, 111.2,
97.8,55.9,45.1, 43.7, 35.5, 26.0, 23.0 ppm.



hydr oxy- 3- met hoxyphenyl ) - 2- et hyl - | - phenyl - pent - 4- ene-
1,3-dione (575 ng, 55% as a |ight tan-col oured gum

WO ROOBIB3O(H00 MHz, CDC13) 81.55 (3H, d, J= 7.0 P&1/GB2007/002527

10

15

20

25

30

CH3), 3.91 (3H, s, OCH3), 4.69 (1 H g, J = 7.0 Hz,
H2), 598 (1 H s, OH, 6.68 (1 H d, 20 J = 15.8 Hz,
H4), 6.90 (1 H d, J =8.2 H62 H5), 7.00 (L H d, J
= 1.8 Hz, H2'), 7.07 (1 H, dd,J:8.2, 1.8 Hz,

@anheiﬂe(zH t. 3 =76 H, H3", H5"), 7.53 (1
AT T 8. 2 bz H4l) 7.60 (1 H d J =158 He,

C Rf = (di chl or onet hane) . | HPLC anal yS| S
purity of 95.8% 25 Exanpl e 22
(E) 1- (4- Hydr oxy- 3- net hoxyphenyl) 4,6, 6-trimethyl -hept

-1 -ene-3, 5-di one Conpound. 36) { a SI m |l ar procedure
&y augdlar progeduse §< ‘éedzm ExgmplestOysing,drbiphspyleghpeilisacid in

3 t )
R A R ST i i O e
tmethetypliényiepinti-anel, 35 (@88 0L mnwgs ol BYpd was yellow
%%%?1%%%3@37’ oM 7 % o PR oo Sl a0 Ris 507 G s,
9. 3, d
%& §8 %gﬁlbé{(s H 2)52.’35391'% @H4) %.;3?111(114{11@’ 158 L Hl5), 6.96 (1H,
fdz,l=|—$4lﬂz H-93 7(% (48,5, J €)Q He, 1), 18,(1Hddd.Ji= £8. 8.6 Hz, H-6')

S'}Z_Sé; &) gé (3}&@33 { %;hig Pi 7_|6§ JJZ%H 2, % )2%r 3 %3)4(@’6&: 8.4 Hz,

b %ﬁr%rgd”cw& ONMHMcRPm 87 51 Bsaral €428, 146.78, 145.11,

Xv- 3- met hoxyphényl ) - 2- et hyl - |
-1[40t36l 139.95184 951891, 328l bnid7. 7@%%65@2742@) 12])1%)/1 23.86,

ST PE LR AT S8R L el o 2

t but oxi de as the base,

5- (4- hydr oxy 3- net hoxyphenyl ) - 2- et hyl -1 - p-

thLaHLP_aéﬂt -ene- 1, 3-di one (0.88 g, 47% was obt ai ned
s (N 00 o tNHarohS enP4%nt

Co ',51 65 (LH q J=6.9H, H2) 600(1H
S —6.66 (LH d J =159 H, H4), 15 6.88 (1H,
d. J=8.1 H, H5), 6.99 (1H, d, J= 1.8 Hz, H2'),

6B)8§ ﬂzﬂﬂhp%ﬂedulre a§ d%sc?gesd]-sm Etif?ampﬁ l_%lzl&%% ?g)i}’g_}%?yﬁglg))ogﬂic acid in
1862 of 3Adinakthylbuty8c ac1&lz(,E)-Hl-(b?phehylez-yl)ﬁﬁp('ﬁ-hydroxy-:’»-
methoxyphenyl)-pent-4-ene-1,3-dione (348 mg, 6%) was obtained as a yellow foamy
solid: '"H NMR (400 MHz, CDCl;) & 3.92 (3H, s, OCH3), 5.50 (1H, s, H-2), 5.90 (1H,
brs, OH), 6.14 (1H, d, J = 16.0 Hz, H-4), 6.91 (1H, d, J = 8.0 Hz, H-5), 6.96 (1H, d,
J=2.0Hz, H-2"), 7.03 (1H, dd, J = 8.0, 2.0 Hz, H-6"), 7.36-7.48 (8H, m, 7 x ArH, H-5),
7.53 (1H, td, J = 8.0, 2.0 Hz, ArH), 7.73 (1H, brd, J = 8.0 Hz, ArH) ppm; 13C NMR
(100 MHz, CDCl;) & 193.54, 177.84, 147.66, 146.69, 140.74, 139.89, 137.56, 130.67,
129.07, 128.77, 128.36, 127.60, 127.49, 127.39, 122.62, 120.53, 114.73, 109.48,

102.55, 55.90 ppm.
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Exanpl e 24 20
5- (4- Hydr oxv- 3- net hoxyphenyl ) - 1- ( 4- net hoxyphenyl ) - 2- ne

W@ booB/omeMe - 4- ene- 1, 3- di one (Conmpound 49) By aPGI/GBR@I7/002527

procedure as described in Exanple 21, but starting

from conpound 66 and 25 using potassiumt-butoxide as

t he base, 5-(4-hydroxy-3-met héXyphenyl)-1-(4-

nmet hoxyphenyl ) - 2- met hyl - pent - 4- ene- 1, 3-di one (0.298 g,

E3%mpt@ss obt ai ned as a vyellowoil: LRVB (mz) 341
VH+) NNE (300 NPhd CDClS) 6 1. 52 (3H d J 6.6

J—69HZ CHCH3) , 591(1H ,
. J=159Hz H4), 6.87-6.94 (3H in,
ArH), 30698(1Hd318HZ H2), 705(1H dd,
%ywlrpéﬂ‘ praceqﬁlre_asgise@gql&ed 1 %amgk_q_]g 1)31rkgpéﬁgu%benzmc a013 in place
39981&9}%&%11%@ £R20BYA Q@gﬁl%%ph@gyl) B3R x93 -methoxyphenyl)-

dr o6xy-"3- met hoxyph
2¢rz-4alcrmet Bydienie-(3Hérgy I47?sz) mas 4>b@n@dlls 3 ydllow @owdanrsotidndH NMR

o Wi Bt P 5% (R BRELE n AR B PR e g0 527

LI X QY)Y :16.0 Hz, H-4), 6.95 1H,d, J=8.0 Hz, AtH), 7.05(1H,d, /=
3 glnetﬁ Y phenyl ? 2 4- e%e 1°3-di one’ (0 h é

35)%12 vﬂaﬁ)obﬂ é17rﬂé’d4hlsna4yceAr}d>)zv7<ﬁ|3l(1HL¢2I\'§ QﬁnOzHZ 3125) 7.94 -7.99
(0 230 VAP ol A RPN PR g, o, 1143
(131§§9(111'SJ)81 @'20 é4 —1237556611%2 h’zé)n ﬁ328§8 ﬁhogﬂz mé 713 T4‘886l

(16_41—109,dk6661171898_7 1_87E§9I-M)ml—l-6 ), - (2H, ' t, 127
Hz, H3", H5"), 7.48-7.50 (IH, m H4"), 7.69 (1 H,
d, J = 15.6 HZ, H5), 7.82 (2H d, J= 7.5 Hz, H 2",

Hxamplopen Exanpl e 26
-2-Ethyl - 5- (4- hydr oxy- 3- nethoxyphenyl -1- phen | - pen
h L 3tdiaxe-S-dshy dvoxy e thpx) dHent ! ol l_":!

C5mBYu & mmol ) i n anhydrous THE (12 n1) was added
(400 ng, 1.36 mmol) under a nitrogen
at nosphere. The m xture was stirred at room

E?;lnpeir tay ;rgrrgcu ufxicli Ls gx%%?q tEﬁ{jq tﬁ li,lsgrpﬁ Iglgﬁ(lejfragtggl ti@thalate in
b136 oMBBLAmeaS IRAHRIadN dndthel 4 (¥3-u13edibRa s Qd-tHrox-L |
methoxyphenyl)-pent-4-enyl]benzoate (0.22 g, 3%) was obtained as a yellow solid: mp
187-189°C; LRMS m/z 354 (M*); '"H NMR (500 MHz, CDCl3) & 3.96 (6H, s, 2 x
OCHs), 5.89 (1H, brs, OH), 6.35 (1H, s, H-2), 6.53 (1H, d, J=15.8 Hz, H-4), 6.95 (1H,
d,J=8.2 Hz, H-5%), 7.07 (1H, brs, H-2"), 7.14 (1H, brd, J = 8.2 Hz, H-6°), 7.67 (1H, d,
J=15.8 Hz, H-5), 7.99 (1H, d, /= 8.1 Hz, H-2”, H-6"), 8.13 (1H, d, J= 8.1 Hz, H-3",
H-5"), 16.20 (1H, brs, OH) ppm; TLC R¢= 0.5 (ethyl acetate-hexane, 1:1).
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for I h. The reaction was cooled to roomtenperature,
pot assi um car bonate (200 ng, 1.44 mmol) was added and

W bavswoesact i on was stirred for a further 45 m nPCBGB2007/002527

cooling to OC, a solution of iodoethane (0.16 m,
1.84 mmol) was added and the m xture heated at reflux
for 18 h. Water (20 m) was afded to the cool ed

m xture, followed by 25 dichloronmethane (20 nl). The

a1y ayer was separated, washed with hydrochloric
ﬁ?‘“{'zu‘m

ol | ow 0|dl5 "H NI\/R [ nd| cated a 15 20% conerS| on to
éﬁg@%f‘—ﬁgbrl fication by flash colum chromat ography
usi ng di chl or onet hane as el uent gave st arting

conpound 68 as the_nmjor product, (fJ
a gmél@hyqo_cgh{rgfash%paw 13 %c@mple 1 usmg 2-naphthoic acid in place of

S N e

(o3 4-t:ne Qagqlpnez(m £, 4B06) (v, obtame(ﬂl-ﬂ)a yeHo%Fpo(“&llery ®lid: 'H NMR

0PN Cole { 2T, + Sy g o, i)l S, 6.7

Gl Ao ¥ 1. 390t el 0.z o 1

- B (,1H|,—|d5,).l=8.092£ H2H-63), 7. ISI;:—S.’? 162 (llaHSTr) 2p<pmH)5 7|5>?e(ﬂrﬁ|, ¢

7 5-(4- - 3- -2 -
TG RTR SO S50 el 2k SRY. T3 0T, 2 st ity 8.00
%991 d® Bys e, ,§be£ ArHYE $10d H, OrEAAR e 12C RMR $160 MHR2ICDCls)

th conpound 38 and usi ng NaH’i n p?ace of potassium
@akagoai?aﬂéo 39, 147.83, 146.78, 14038 135.28, 133 51, 132.69, 129.37, 128.41,

b BT B N T Dl 2o gy 55 5503

g@gn obtained as a yellowoil: 'H NWR (400 WMHz, CDC13)
0.73-0.81 (2H, in, cyclopropyl CH2), 1.26-1.30 (IH,
m cycl opropyl CH2) 1.37-1.41 (7H, in, 1 X

clo rqul CH2i 2 x CH3), 3.95 (3H, s, 15 OCH3), 4.06
?—%—%ﬂq—\] = 6.8 Hz, H2), 6.69 (1 H d, J=16.0 Hz,
HEAL5. (450 9dr ox-F-methoxy phienyl)-0- (hizphthialeny-1-v1)-Pén .4 ene-d,3-dione
J=2.0 Hz, H2"), 7.13 (1H, dd, J=8.0, 2.0 Hz, H6"),

d39d, J = 16.0 Hz, H5) ppm Exanple 28 20

(E)-1,5-Bis(4-tert-butyldi methyl silyl oxy-3-met hoxyphen
yl)-2-net hyl pent - 4-ene-1, 3- dione
By a similar procedure as described in Example 10 using 1-naphthoic acid in place of

3,3-dimethylbutyric acid, (E)-5-(4-hydroxy-3-methoxyphenyl)-1-(naphthalene-1-yl)-
pent-4-ene-1,3-dione (1.21 g, 20%) was obtained as a yellow foamy solid: 'H NMR
(400 MHz, CDCl;) 6 3.96 (3H, s,), 5.88 (1H, brs, OH), 6.19 (1H, s, H-2), 6.50 (1H, d, J
=15.6 Hz, H-4), 6.95 (1H, d, J= 8.4 Hz, H-5"), 7.08 (1H, d, /= 1.6 Hz, H-2), 7.15 (1H,
dd, J=8.0, 1.6 Hz, H-6"), 7.51-7.62 (3H, m, 3 x ArH), 7.67 (1H, d, J= 15.6 Hz, H-5),
7.80 (1H, dd, J=17.0, 1.0 Hz, ArH), 7.91 (1H, d, J = 8.0 Hz, ArH), 7.98 (1H, d, J= 8.0
Hz, ArH), 8.55 (1H, d, J = 8.4 Hz, ArH), 16.11 (1H, brs, OH) ppm; >’C NMR (100
MHz, CDCl;) 6 193.36, 179.19, 147.85, 146.78, 140.43, 135.74, 133.83, 131.70,
130.10, 128.47, 127.63, 127.25, 126.94, 126.35, 125.69, 124.74, 122.91, 120.60,
114.82,109.48, 102.01, 55.94 ppm.
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(Conpound 48) To a solution of conpound 47 (300 ng,
0. 88 mml ) dissolved in anhydrous DMF 25 (6 m) was

wa@oaedoions dazol e (239 ng, 3.51 nmol) and PCT/GB2007/002527

tert-butyldinethylsilyl chloride (291 ng, 1.93 mmol).
The m xture was stirred at roomtenperature under a
nitrogen atnosphere for 18 h65The sol vents were
renoved in vacuo and the residue taken up in

@ixahipd¢ p9ret hane (30 nl); washed with sat. aq NH4A (30
m) ; drled over -scn (anh) flltered and
EER3A4 g : B-te : D ation

oﬁ,gh},agggel colurm 30u5|ng dICh| or onet hane as the

(E)-1,5-bis(4-tert- butyldlnethyIS|Ionxy 3-

éﬂtﬂhsg ﬁhﬁ?rgxe(fll ent 4 \}%@@%éﬁ&@é&%gp totuic a01d n pFace of 3,3-

8@[&@8@%;&@@@5% -5- g@h%ﬂéx mgﬁxyﬁligﬁl)gl-ﬁyﬁayl%ent& -&ne-1,3-
@(qqs)(%)l g 33%7w(as Hbtamed@smyllovs sgol: (BKMSs(m/()@JB)(M}B)QQI NMR

(PG o B0t a2 Bl Bt édo o B, 600

@ll.HJd 5'=71?6+P¥z H- ﬁ o2 (YH5§> JL8HHS H-A0H) .03 Zu@ld (% 18 Hz, H-2"),

J = 15.6 To a sol ution of

Tap e ﬂ—lt i arwiwsw Bk, Bk 1604) oy =15
¥fz) H d?)g% sﬂ i JL 3 1ﬁiézr, 'A(’}Iél 41%)%2'\1‘@ d@ﬁbﬂg §d?3c R {100 MHz,

EIJDCIQ} BB1. 621135)90 w@l Moot 1S, 1211 Io9r exh. 7mzi@ola2 x\@HN127.70,
all the sodi um had been consumed, formn

428933 (2 xKE)d i 23.AYI 138H et43nls 1Atk Unél%ﬁgfﬁl/al@é@&]ppahd
10 the yellow oily solid was dissolved in acetone (8
m). Methyl iodide (451, 0.72 mmol) was added to
Examplé 20 ure and stirred overni ght at room

te erature The acetone ¥as‘ renovedhunder'vqfuq

gggngowﬁaéé%'dfued-(wgscn (é t,)), -fl{}éred'and:-i:'

in vacuo. The residue was purified on

silica gel colum u5|ng di chl or onet hane/ pet r ol eum

ther. (1:1to I V. ) . . -
SGomiIg; gro gt i dasCrioR EedRlle wine bmpiosnbinzois sgid in

I
glhal\ék BEE‘BN%QHTHM%&&&H&% lhyﬂﬁmg@%th@ﬁyﬁeﬂﬂb le

mellmxypmyl)spenﬂxen@fm diope 9232% 28H0) tyas ebtaiped ay Tyd) oezy solid:

433 29 ol o S Bt sy Fgo. 0 o

g, @@Hg)l 592 (@H, Brs—olﬁ 6-25 (1&& s4DL2)66 83 (1, &u=disJds, ﬁ 443 6.93-
57, 6.87 (1 H .4 Hz, H5"), 7.00
é 94J(3H m, grH) 194 (L, 2, y 178 tlg, L2 W7.1dd1Hydd; Jg= 4.1, 5642 H-6),

Hzsg (t8a).s = 153307 1258 HAton B: s 26Hk,, ATH§O163 (11, € o), pm.
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16.0 Hz, H5) ppm Exanple 29
(E) - 2- Benzyl - 5- (4- hydr oxy- 3- net hoxyphenyl ) - 1- phenyl pen

wao 2008008978 |, 3- di one 25 (Conpound 45) By a si mi PEr/GB2007/002527

procedure as described in Exanple 28 for the
protection of the phenolic group, but starting from
compound 68, (K)-5-(4-tert-bubtl di nethylsilyl oxy-3-
nEthoxyphenyI)-l-phenyIpent-4-ene-1,3-dione (199 ny,
F2dfnpy@s obt ai ned as a yellow 30 oil: '"H NVR (400 Mz,
IIXIEEFTS' 193(6H s, 2 xlC}B) 1.01 (9H s, 3 X C}ED,

= 15 6k H4), 6. 87(1H d, J80V\DZOO8/003978 ”
g@ﬁé&%ﬁ-ﬁbozsz? 71 Hz, H5'), 7.07-7.10 (2H, in, 2

x ArH), 7.47-7.56 (3H, in, 3xArH) 7.65 (1 H d, J =
15.6 Hz, H5 7.94-7. in,

GORIPRIN P8 pl- ése%m gmgd) wé%%des'é&a |Sﬂr@<%ﬁ?r@u>)28>flfgeﬂlurrh%vdnde
?é&‘g.%égafjsozﬁ o%@){E P@M&ym lyéro*ag QEIF@ 5 A0 uRRL 36S T mixture

2 ds the a ating” agents
g sﬁfhbmzybmﬁelﬁgeramrd for 15 min, then trimethylsilyl chloride (0.43 ml,

B e TR a0 TS PSR S5 Sl e
Wals coolEB %°@49Qn %%851Q9Qlﬁggn§fql5_ld§9dg(5ﬁ66 ﬁqm(ﬂ) iﬁ/agi&ed and the

, . 0
r@ctlmgd foB4S . 1Aﬁer @m)lmgan an}1eg- bath tg Q_@? a s@.tpn@r) of methyl

60(1.’;(? éoiﬁl—lni é,(’g}g)oh?éé 6‘%}&‘1?0‘}3&@6# 23 %11)6‘{V%9§%(1§&fnd&t’11%31‘gxmre heated

8t Rflok ford B Wat@.(80 mll)lwhas alided o the@obled nitkidirg folléwed by
(1H dd, J= 8.0, 2.0 H, H6')

, 1.20-7.29
Arqlq}ororpe@@m{ &Q miy ghe grganig layerpvas separgte was]%etggl%yi[ochlonc
90183_5gnﬂ,§2 @Hﬁd |vjnd-té559( %%? EBKY %Ig(?ni Ngé’@4(mr‘) F‘%‘ftx‘ﬂilon and removal of
(He) sobvdBe nzycud give- 4 tanicolouted ghnmel gy IFiid phiorigh @amifwd;by

Rabrn dmemBoeEbhh 66 Siife SAperahaFIgro RS tyae (st
?1 Hfo&?d}» -fRibthoR T%SAI? ﬂg@%@%\}f ﬁgﬁ&gﬂfpeﬂt -Niché-0Gedione (575 mg, 55%) as

at nosphere. nmol ) was added

@)@ht v gleesed gthlJ H NMBd &0 NE&p Grll@s)cﬁ)l éﬁu@Hahd 1 he Hz, C-

Rt Sl DEMERS QUTHLROL 7 w B E TR Sl g g am e

'J%avffs@-lz LE§), 696 (Y\ﬂ'&Uﬂ/\@Q HAH- 51)e¢0001}$|d eay. geHz H 2) 7.07
col umm u5|ng di chl or onet hane/ di et h g et her 20 (1:0
IDH;L()dtJ(f@iZbe Hz, H-6"), 7.46 (2H, t, J= 7.6 Hz, H-3”, H-5"), 7.53 (lH t,J=8.2

AT O (DI TR Y e

NTLGHRNVR 36 48iGhIvdmmethide). SHPEChindlsis Inditatettla purity of 95.8%.
214.0, 7.2 Hz, C), 3.50 (L H, dd, J = 14.0, 7.2 Hz,
CH2), 3.92 (3 H, s,

Example 22
(E)-1-(4-Hydroxy-3-methoxyphenyl)-4.6,6-trimethyl-hept-1-ene-3.5-dione
(Compound 36)

By a similar procedure as described in Example 21, but starting from compound 34 and
using potassium t-butoxide as the base, (E)-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)



OCH3), 4.95 (1 H t, J =7.2 Hz, H2), 596 (1 H brs,
OH), 6.68 (1 H d, J=16.0 Hz, H4), 6.90 (1 H d, J

We2®s0034z§ H5'), 6.95 (1 H d, J = 2.0 Hz, H BCYGBI00402527
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(1H dd, J =8.0, 2.025 Hz, H6'), 7.16-7.28 (5H,
in, 5x ArH), 7.44 (2H, brt, J = 8.0 Hz, 2 x H5",
H3", H6), 7.53 (1 H d, J616.0 Hz, H5),

7.52-7.57 (1 H, in, H4"), 7.96-7.98 (2H, in, H2"

*zbﬁ(MH)*p pmNIﬁR (W60 Xﬁ%kﬁl@@ﬁ?@l Bﬂélfﬁ%%@@@mﬂ)?ﬁ% (3?12 d,J=6.9
BIZBHB)nb%fﬁH s, O Hhy,dt. DX (1B qné etk Hphidid 5-9h edi.an 018, 673 (1H,

B2 SRR Ghr 3 JERIDH: m0 2008 4585 i

addedHRan gy 8.0 £kelz, H1O) M. 583(1md5@%sbu{zr,y1 7ypmat er) .
The m xture was stirred under 2 atm pressure of

hydrogen for 3 h, refilling the reaction vessel with
ﬁxgr@ggﬂsto 2 atmat | h intervals. 10 The reaction
s filtered through Celite to renove the
s J4-H ydxox e3cmethe x (ph ériyd) -2 -peedh vicls ha dlylvptint-dent-difediohl e
conbined filtrate and washi ngs were concentrated in
ound 46} osj due was dissol ved water (25 m) and
extracted wth dichloronethane (50 ml, 2 x 25 m).

The extracts were conbi ned, dried (NQSO4 (ar, h)),
Byl a snder Iancbduewaspimqutwd in fExeapled 1t but|staxtieg ﬁﬁnmom@@nd 65 and

Chin aRog i Ty a5 T T8, ERYEP ni STty 2-methyl-1-p-

%19%&@%@6\31&0&1@ (@8BS @1 47°%%) @adlbbrRibbY hs— ) yéllfbw hud I’IQ)NMB. (300
oxyphenyl ) - hept ane- 3, 5-di one

PEHEIDGUID 1 1at(3Bod b= 619cz, t§‘e€31r¥ﬁdé3§ By gtf"&“l{!)s%% 1RH, s,

St ()t5z9 053 10, 128 M5 2 S o5 ot @?’%k?}? 4% 2¥5.9 Hz, H-0),

g 88) (1 H3 d 88= 8AH 1z, H- 5@%@)9 (18, U PBHS H- 21%71))6(11{ dd, J=8.1,2.1
6. 70 6.85 (3H, nul tiplet, aronatics

354, AainT 250k Endd 68 By, B0 T 5 Uebauy & 1586 He, 'S 7 00
ggﬁc(%j)eg 111y, BX3MRY §-Pdpm but starting from corrpound

di met hyl - I - (4- hydr oxy- 3- met hoxyphenyl ) - hept ane- 3, 5-di o

ne (7.2 g, 90% was obtained as a light tan oil. 25
(7:2,4; 9% 9

5-(4-Hvdroxv-3-methoxvphenvl)-1-(4-methoxvphenvl)-Z-methvl—bent—4—ene—1,3-

dione

(Compound 49)

By a similar procedure as described in Example 21, but starting from compound 66 and
using potassium t-butoxide as the base, 5-(4-hydroxy-3-methoxyphenyl)-1-(4-
methoxyphenyl)-2-methyl-pent-4-ene-1,3-dione (0.298 g, 23%) was obtained as a
yellow oil: LRMS (m/z) 341 (MH"); 'H NMR (300 MHz, CDCl3) § 1.52 (3H,d,J =
6.6 Hz, C(CHs)3), 3.84 (3H, s, OCH3), 3.90 (3H, s, OCH;), 4.60 (1H, g, /= 6.9 Hz,
CHCHj>), 5.91 (1H, s, OH), 6.65 (1H, d, J = 15.9 Hz, H-4), 6.87-6.94 (3H, m, ArH),
6.98 (1H, d, J =1.8 Hz, H-2"), 7.05 (1H, dd, J=8.1, 2.1 Hz, H-6°), 7.57 (1H, d, J=15.9
Hz, H-5), 7.99 (2H, d, J = 9.0 Hz, H-2”, H-6”) ppm.



1- (4- Hydr oxy- 3- met hoxyphenyl ) - 6- met hyl - hept ane- 3, 5-di o
ne) (Conmpound 1) 30 To a solution of conpound 33

W@ 2008503978 2. 86 nmol ) in toluene (30 nml) cont ai PCTIGB2007/002527
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pyridine (0.4 g) was added 5% pal | adi um on carbon (75

~nmg). The m xture was stirred WD 2008/ 003978

PCT/ GB2007/ 002527 73 under | 6&t m pressure of hydrogen
overnight. The reaction mxture was filtered through

gxgggﬂéz5ilica pad to renove the catalyst. The
cata yst was mashed mnthztoluene and the conbi ned

phenyl-pentidenerh3-dione

ﬁ&ﬁh&%ﬁn&%ﬁ]SUbjeCted to 7h|gh vacuumto renove
| vent to give
1- (4- hydr oxy- 3- met hoxyphenyl )-6 5

met hyl - hept 3,5-d 9

i SRIBUPEReGTS s dCTUgR fp SOBMPINZ, D Sarge from Sipasnd 43, 5
%4-h9ér9\z'§h2ﬁmeth8x§1§hérﬂylﬁa zraim{ét@l ] Blgne'égl }_P&{TM éne-13 ﬂl&on 193 g,
B3t4) veas obtaed 25 a5@llpwiail: m,ws Cmr)z) Y 69 2R47 (M+)Na) 3 i NvR

TURBELS s Pl e 2 B SRR, Mo e 0.

@UJHDS Af1zN- 4@"/6 861@}58&9@894’#1% H-5%), 6.91 (1H, d, J = 1.8 Hz, H-2), 7.03

dr oxy oxXyphen

Ilﬁhdad;w peént & H-@).di- b?n@H (‘Cdrrﬁoﬂﬂé 1§59y, Hs By7.48-7.50 (1H, m,

I a}@gp( 1pCapr ﬁg%ﬁ%?ééf 188%2H"a XATBIE, Lo BH6) ppm.

(4- hydr oxy- 3- net hoxy- phenyl ) - 1- phenyl - pent ane-1, 3-di on

e (500 , 1.68 mml, 99% was obtained as a yeIIow
sﬂﬁgguﬂggg 76 - 78C (I|t 78 5C, Lanpe, Wand

h?ﬁ-qu-sl 3 dione

Co d74i1 (2H in, CH2) 2.92-2.98 (2H, |n CH2),
.86 (3H, s, OCH3), 5.49 20 (1 H, s, H2 or pheno
o), 6.14 (1 H, s, H2 or phenol C}ﬂ, 6. 70-6.75 (2H,

'”ﬂ) sdﬁ?ﬁjﬁ hydg’des(%zt @nzélq fﬁjmlﬂoly iff anﬂdg%zsz"ngﬁzt 27m49wﬂs]added
I n

Jlgggfwuﬁ% gg (zgqo nlai,ol 3mnqc}pmde13@mrgﬁm @!@Qﬁphﬂf Tb@lellwreswas
152131’63 at gopm tfmpf?gurﬁ ﬁln_uLI‘i%élﬁar’ rf% %é‘lﬁoré ég’%mjeg é}fg’%mﬁ[ 40gmn)

3rimethpRITY1 éi@or@éf((mbenﬁfﬁ 36 mmol) was added and the mixture heated at 55 °C

for 1 h. The reaction was cooled to room temperature, potassium carbonate (200 mg,

1.44 mmol) was added and the reaction was stirred for a further 45 min. After cooling
to 0°C, a solution of iodoethane (0.16 ml, 1.84 mmol) was added and the mixture heated
at reflux for 18 h. Water (20 ml) was added to the cooled mixture, followed by
dichloromethane (20 ml). The organic layer was separated, washed with hydrochloric
acid (20 ml, 2 M) and water (20 ml) and dried over MgSOy (anh). Removal of the solvent
in vacuo gave a yellow oil. '"H NMR indicated a 15-20% conversion to product.
Purification by flash column chromatography using dichloromethane as eluent gave
starting compound 68 as the major product, plus (E)-2-ethyl-5-(4-hydroxy-3-
methoxyphenyl)-1-phenyl-pent-4-ene-1,3-dione (40 mg, 9%) as a yellow oil: 'H NMR
(400 MHz, CDCl3) § 0.93 (3H, t, CH3), 2.01-2.20 (2H, m, CH>), 3.85 (3H, s, OCHa),
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7,7-Di met hyl -1 - (4- hydr oxy- 3- met hoxyphenyl ) - oct ane- 3, 5-
di one (Conpound 3) 30 By a simlar procedure as

walemsnidvesl i n Exanpl e 31, but starting from copgQDGBR007/002527

35, 7,7-
di met hyl - I - (4- hydr oxy- 3- met hoxy- phenyl ) - oct ane- 3, 5-di o
ne (54 ng, 0.18 mmol, 35% 008/ 003978

PCT/ GB2007/ 002527 74 was obtained as a yellow o
Nm((ﬂotoavnzs Sorietay, G 657 (B, - che) 51 T, GO 1M s,

fro§ T B flof Mip har, RO/ BB Ryl o o

BH)d, }5251{61)I-pprﬁ, OH), 6.66-6.68 (2H, m ArH),
6.80-6.83 (1H, s, ArH), 15.62 (1 H s, OH) ppm 13 C
NVR (100 MHz; CDCl13) 5 195.6, 191.0, 146.5, 5 144.0,
mbe 220- 9, 114.4, 111.0, 101.9, 55.9, 51.4, 41.2,
>4, 30.0 ppm Exanple 34

S-IGﬂdemﬁvathmvhthmthvm-Gl -gethyloydlémropylpentriene-1.3-

5-di one (Conpound 4) 10 By a sinilar procedure as

ribed in Exanple 31, but starting from conpound

empound 39 ' ..
g%fﬁéarﬁiy-g-nethoxyphenyl) 4,6, 6-trimethyl - heptane- 3,

5-dione (0.273 g, 61 % was obtained as a col ourl ess

yﬁl?‘gﬁ mé{” 0@%%1}1}% f12 ut (séaﬁ ﬁ\%@ﬂé %nglp%@ﬁzii%éé%rsg%\l aH in
gla‘ésoipatéssexﬂiﬂcamn&de 15-(4-h@roxyi-3- rﬁetﬁ&yﬁ)ﬁbhyl)sz n@EMaY1-(1- '

élgl%dggl]ég;r?%ﬂppem 4- eA?-|l|)3 d@nq&?&r@g,ﬁ&@ wag obtegn@q(}:% yellow oil:

S5 e Bk S L FBEER, S o7 0 o0,

159& E@prﬂeﬁzﬁiwm& 631, m,46x B:loprad (3, 2 XICHD03 PHIGH, s,

pca;xa; “Be é]dgh %97 8B FbRY 559 bt PRGNS Hodh S LK, &/ =
? HE‘Q P oByHZ 181M, has (PHOGEJU 0280 Hz, H-67), 7.60
escrl |n mpl'e 31, but startlng f om conpound
$7H,d,J—256OHz H 5) ppm.

cycl opropyl - 5- (4- hydr oxy- 3- net hoxy- phenyl ) - pent ane- 1, 3

-di one (390 ng, 1.49 mol, 78% was obtained as a
ﬂgﬂeggl "H NVMR (400 MHz; CDC13) 6 0.85-0.95 (2H,

cyc opro | CH2 1.03- 1 11 2H, cycl opro
py ) thylsidyle ( m pt .1 t-4-ene-1,3-

H m CH2) . 2.80-2.88 (2H, m CiR2)03. 86 (3H, s'

, 5.51 (1H, s,
(Compound 48)

To a solution of compound 47 (300 mg, 0.88 mmol) dissolved in anhydrous DMF

(6 ml) was added imidazole (239 mg, 3.51 mmol) and terz-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. aqg NH4Cl (30 ml); dried over MgSOj (ann),
filtered and concentrated in vacuo to give a residue. Purification on a silica gel column
using dichloromethane as the eluent gave (E)-1,5-bis(4-tert-butyldimethylsilyloxy-3-
methoxyphenyl)pent-4-ene-1,3-dione (459 mg, 92%) as a yellow oil: "H NMR (400
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H2 o OH, 557 (1H, s, H2 or OH), 6.65-6.71 (2H, m
ArH), 6.78-6.86 (1H m ArH), 30 15.69 (1H, s, OH)

W@IBS/HLBG& NVR (100 MHz; CDC13) 5 199.1, 187.0, PABEBZ)07/002527

144.0, 132.7, 120.9, 114.4, 111.0, 99.3, 55.9, 39.2,
31.9, 18.7, 10.4 ppm WO 2008/ 003978 PCT/ GB2007/ 002527
75 Exanple 36

5- (4- Hydr oxy- 3- met hoxyphenyl ) - 1 (1- nethylcyclopropyl)

REHEATBEL) 8-0dioqBH, s,(2CG0TPRY 0D0GEHSs,Byx &Hs), 10281 8H, brs, 2 x
procedure as described in Exanple 31, but startin

(@Hmzbérfsgdgﬁds @)CHs) 3.90 (3H, s, OCH3), 6.29 (1H, brs, CH), 65%(1H d,J=

r I nt
LD TS OILR SR A 1107 OB, BB A TSPV 957 2 1,
agHy, hes el H,al Ae), 0id1: (1HHINMR 16 608z, VHS) pieh)C13) S 0. 73-

0.79 (2H, in, cyclopropyl CH2), 1.23-1.28 (5H, | n
cycl opropyl CH2 and CH3), 2.52-2.58 (2H, in,

% 08aosogut§)¥1 %I)H) 1 'Srbls(@'jg)t-bual&Kle(}éiﬁlly?oxy%oxggﬁ%yg éﬁént -4-ene-

(la-ldlonn (45Qr1‘ﬂ& 0.80 msaad) ﬁ&nbﬂ_dﬂpus diethgt ¢ﬂ)1¢r (860lp &ag addedsodium (20

13C I\/R. 00 MHz; 1 S
T B ol Oy sred I 18 b, WetyalfthegRdigt hag bgen
%Qns%méalf(ﬁmu?% 9&1101\9303@ ﬂ&e@hd@ﬂﬁletlﬁmk@n&%dlﬁder vacuum, and
(4- Hydr (0)4 et hox?/phenyl ) - 2- et hy (1-nmeth

&ip i) OIbemhén@aﬂ digolvgd emnecetamstpsith (Mqt;lylgydlge & 1 épz mmol)
Q)\Fas aggél(f t% tﬁ% (59 géﬁé gl?(f”‘ gxd'}ela o%’éﬁu'@lt Gt gb%m IQHltpelsd‘lﬁ‘Et Jl"ﬂeg acetone was

from conmpoun

rémbyeir@xiyr Badiainl) exd/ e eékydu)e-vi’asrtﬁtdnyip-lh -e(h'lyl a&itdty,| veashedpith
ropyl ) pent ane-1, 3- di one 0% tai ned as
avahen aighiNENP ghm): TR a@mc?)lceslirsteémmeue ¢f wappurified

e
'blﬂ4-lf|2r,t-b(itﬁ()1meﬂhyﬁﬁl-yhx3£l3 -nethoxyphengh - mpthylpght-4Eerg-1,3-dione (281

iy S S A BT i BEL 540, o
géHHs ?%cg?iﬂzo 9@&% Gbr%lz&?(@ﬂém 25&(@%@ J=67@3C1[%tﬂ'3|) 3.83 3H,
E3069H,), ]3885365H ]580@113) 3956&1H as/ %8 0 12@ }2'3) 6459, @8l d, J— 16 Hz, H-

BB 02 D B e A BrodR d0 a0 20

REZBB09 65 QP35 J = 8.4, 2.0 Hz, H-6), 7.53-7.58 (2H, m, ArH), 7.60 (1H, d, J =
16.0 Hz, H-5) ppm.

Example 29
(E)-2-Benzyl-5-(4-hydroxy-3-methoxyphenyl)-1-phenylpent-4-ene-1,3-dione

(Compound 45)

By a similar procedure as described in Example 28 for the protection of the phenolic
group, but starting from compound 68, (E)-5-(4-tert-butyldimethylsilyloxy-3-
methoxyphenyl)-l;phenylpent-4-ene-1 ,3-dione (199 mg, 72%) was obtained as a yellow
oil: '"H NMR (400 MHz, CDCl3) 8 0.19 (6H, s, 2 x CH3), 1.01 (9H, s, 3 x CH3), 3.87
(3H, s, OCH3), 6.34 (1H, brs, OH), 6.53 (1H, d, J = 15.6 Hz, H-4), 6.87 (iH, d, J 8.0
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76 Exanple 38
1- Cycl opentyl - 5- (4- hydr oxy- 3- net hoxyphenyl ) - pent ane-1,

w@2a8008978 ( Conpound 8) 5 By a simlar procedurBCEHEB2007/002527

descri bed in Exanple 31, but starting from conmpound

40, 1-

cycl opent yl - 5- (4- hydr oxy- 3- methoxyphenyl ) - pent ane- 1, 3-

di one (50 ng, 0.17 mmol, 30% was obtained as a pale

pel How), gid7-7. ‘1@1(%(2193%%1& 4LPGE33HEm L3 5%1:%8‘;86& gﬂi d,J=
in, cycl opentyl; 2.52-2. 97 (2H, m CH2)

{26 HAH-D3 P4 BOBEH, am H, ibeFappm. 5. 46 (1 H s,
H2),6.63-6.68 (2H, in, ArH), 6.78-6.82 (1 H m ArH),
15.56 (1 H, s, OH) 10 ppm 13C NWR (100 MHz; CDC13) 6
B9&.simil&r§Ro&duieds. describéd 10 Exddple 28 fd2tlie Qlkylatidn; 4but usmg benzyl

%Iéﬁé? @r? 6ta5315u§n 1%d1d467as7the ;lil(()ylgimgs e:llge(rslfs (3EQ) 24ben22y1 5. (4 tert-
But&ﬂmh%ﬂ!‘ygﬁyro?? @%&%yﬁm%ﬂ% SE &eﬁagmm&k@m “dome (3OPRE, 84%)

Conpound By a simlar procedure as described |
Exaulptlame@ﬁs abellllovssbdrt‘ng\/IRr(éﬁﬁ) b QD@ )8L0.19{6H, s, 2xCH3) 1.02

éﬁ’o%yﬁﬁ%ofa LIRS 7TE LS el 801 060 70
{40 g@ @ﬁ})?h R (@H?féJ(éﬂ‘b Hz, HJ27)—6 F glﬁ',zd, JQ'@ 0 Hz, H-

1. 09720 (3H, H,

&518)85 (1H58,- A~ 66) I(ia,Hﬂ 5| )1;16 9@|€|21)i, d 21 =1z>oszg$I 2 (),11-92 (kﬂ dd J=8.0,

8%1 7H3§55 %g' 2t9’8(5111 WAE%)’ Z%H%%H 8 %0%? 63 ) 7.56

(31}64} 9 =616.¢ B, H13), 7.66-H)59 @H! fir, BrBS 7(98 8101 mHAMH) x)ArH) ppm.

0 (1 H s, H4) ppm 13C NWVR (100 Mz,
197 8, 194.1, 146.5, 144.0, 132.7, 120.9, 114 4,

{3 B0 50 Sy ARy Fno S rcy) . pFemy en-enc.
b; 3(&9@@00){1}@ 8- 41&hhmloyquhhsf$ylv)ed in fribyydeub TIHRC(SahD had glired at

- t I di 10
i eATheEAES \OEL RISBECR TIBRAeET STHAF i md; 049 figoD was added
{}{e?_ W E@Wl(ﬂ) 0e? deép“reﬁ%&%ﬁ?ﬂém@ THEh XY S Riréd évemlght at

-cycl ohexyl ) - pentane-1, 3-di one (54 ny,
Wong 03@8166@@97 8\%@11118332@01765 @ﬂ?@ZS?WerETemﬂmd in 38640 tﬂdsave a

ObtPal wh 1cha\7¢’vasa plpnaf%e% (Xl sﬂxca ge? column usmMﬁléh?orom'gEllzahe/%y%)ether
(1:0 to 10:1) to give (E)-2-benzyl-5-(4-hydroxy-3-methoxyphenyl)-1-phenylpent-4-ene-
1,3-dione (134 mg, 85%) as a light green foam: 'H NMR (400 MHz, CDCl3) § 3.34
(1H, dd, J=14.0, 7.2 Hz, CH,), 3.50 (1H, dd, /= 14.0, 7.2 Hz, CH,), 3.92 (3H, s,
OCHs;), 4.95 (1H, t, J= 7.2 Hz, H-2), 5.96 (1H, brs, OH), 6.68 (1H, d, J=16.0 Hz, H-4),
6.90 (1H, d, J = 8.0 Hz, H-5’), 6.95 (1H, d, J = 2.0 Hz, H-2"), 7.04 (1H, dd, J = 8.0, 2.0
Hz, H-6’), 7.16-7.28 (5H, m, 5 x ArH), 7.44 (2H, brt, J = 8.0 Hz, 2 x H-5”, H-3”, H-6),
7.53 (1H, d, J = 16.0 Hz, H-5), 7.52-7.57 (1H, m, H-4), 7.96-7.98 (2H, m, H-2”, H-6”)
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(3H, s, CH3), 1.24-1.66 (IOH, m cyclohexyl CH2),
2.56-2.61 (2H, m CH2), 2.90-2.95 (2H, m CH2), 3.77

W@ 3d8/0839780CH3) , 5.57 (1 H, s, H2), 7.71-7.76 PCHGBM07/002527

ArH), 6.85-6.91 (I H m ArH), 15.96 (1 H s, OH
ppm 13 C NVR (100 Miz; CODCL3) 8 201.2, 193.2, 5
176.0, 1 51 . 1, 139.5, 122/%, 120.3, 112.7, 96.5,
55.9, 51.8, 43.5, 40.5, 35.0, 31.8, 26.0, 22.8 ppm

dr oxy- 3- rret hox -hen l) -2 rret hyI-I-henyI pent a
"a‘ '4'h Folr UM pReN Y h '.i p33 (101} ocedur e

?@mq%gl;dbﬁd in Exanpl e 31 but starti ng from conpound"
43, 5-

(4- hydr oxy- 3- met hoxy- phenyl ) - 2- met hyl - | - phenyl - pent ane
VéﬂFéﬁ\i one (85 mg, 0.27 mol, 28% was obtained as a

oil: 'H NWR (400 MHz; CDC13) 8 1.40 (3H, d, J
= 7.2 rz C}B) 2. 65-2. 83 (4H Jm CH2CH2) , 3. 80
3H s, 4.43 (1 = 7.2 Hz, H2

) aHolug,longﬁyomgmg@_@ (QfZ(gzgﬁ rmnohrlmficctgnq@_og n‘yl@ W(ag_ aqlqied Raney

Mt Y myrd 3 ey b sl i ot 338 s ™ ol pressure
eBldBYgcm B3O8 hprefillthg, the rébdBontyesiel 4vith hydsGged, to I31’Bm7a,t 1 h intervals.
Iﬁg 17e7act2é12 %l)?@@%%agséﬁfxﬁr (ﬁkg_rogggg rﬁ?} ge tgrzen]i%\:}e the catalyst and,5 the Celite
Bamwed%lg}ﬂac@%ﬁ% O’ﬂie éorﬂﬁltng@ XuPRemd &'as}ur@gWE cORRh@NEd in

dione (Compound 12) 25 By a sim/lar procedure as
derswr iThedesidueBxasdisse e d Wm@%nﬂ)andr@ttmﬁt@mmdr@ddnwmethane

G0t 2 25l s etractaerassamtinsd fied OYES Ry mmefiterpdand

evapor 8L in(v3ud 1eSR4n e &btlﬁilﬁﬁﬂlpﬁﬁtxés w&eh&‘ﬂo%d by column
LOVB (1 z) 349 (MrNa) +; VR (400 Wz, CDCLY)

82
cBiamatogray)using, sggzagelggng m,qh dighlareprpthape gyoaf@rqlg 6( Qf1|q1ethyl 1-(4-

%rgxg%%@%gf_ﬁ)hzgyléﬁgbt%ﬁ 5%&@7(0 8%%514’% /&? ﬁ;lellc;kl %m that could

618Hae ﬁnade?to oBPtatlidy: M NMRYO0E M, (IDCIZ;k)ra-I)l 177(98{3 s{ @t H0h), 2.62
13C NWVR (100 MHz: CDC13
S0, G0 uoh B HT PO G005 7 Hrd T B8 (b s4§CHaY 557 (2H, 5,

16478y pidudhulidimdio iy 487oMprlE °°

M&h&¥?2 205. 77 ppm Exanple 43

By a similar procedure as described in Example 31, but starting from compound 34, 6,6-
dimethyl-1-(4-hydroxy-3-methoxyphenyl)-heptane-3,5-dione (7.2 g, 90%) was obtained
as a light tan oil.

Example 31
1-(4-Hydroxy-3-methoxyphenyl)-6-methyl-heptane-3,5-dione)

(Compound 1)

To a solution of compound 33 (0.75 g, 2.86 mmol) in toluene (30 ml) containing

pyridine (0.4 g) was added 5% palladium on carbon (75 mg). The mixture was stirred
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5
2- Benzyl - 5- (4- hydr oxy- 3- met hoxyphenyl ) - 1- phenyl pent ane

W0 19084aidehe (Conpound 13) By a simlar procedeeBGB2007/002527

descri bed in Exanple 31, but starting from conmpound

45, 2-

benzyl - 5- (4- hydr oxy- 3- met hoxyphenyl ) - 1- phenyl pent ane- 1
,3-dione (132 ng, 98% was 10 obtained as a

ielel 0w pesBure iof hydxﬁgﬁ <6\mhiight3 Bhe(rbiction’ onNivaéélﬁﬁered through
MHz, CDCl3) S 2.61- 4H,_m 2 x CH2),

@glorgsmcaypqgl togergowztheeﬁg st. 3Thp9:a abygt was v\@ﬁx@)wuh K)laiqgle and the
%Jrglgln%& glztr]a 2?_??1 \Qaéﬂg'lg)ﬁ 'Gl?Acr%% l_s:va%grdaﬁed(z% v'&'qu’r'?he Igs'ﬂiue was f_l|lzbjected to
Hugl'rl)vacduﬂ.tb rénidFe (Ghhinmg sElvxntA;p }g)ve 17(44hyc(r21ey-3bn¢th0)gyphenyl) -6-

Pfglyrlfz}fptgngz?) gfdjgn%@? RIEA 1'( W/P‘QA{"@E% o33 ﬂMﬁ 300

(IH, m, H-6), 2.5 CH, 1 = 7.0 He, Ho2
ﬁﬁgz gg)qﬁflsﬁ e 7?&%)2 ¢ oG g H-5)2.53 (1 1/ < 10 Rz H2),
132(2H, m1B31)62.83 136, SOCHIS. %(1&431{8@, 5596 @ 3hrs, OH), 6.66 (2H,

%1?%%’63 &gﬁ?%i(ﬁﬂmo&%%%%ﬁém%w? 5 ({H, brs, OH) ppm. HPLC

i< MbicRebta 3571&1}0139512%” e 20 (Conpound 14) By a
simlar procedure as described in Exanple 31, but

starting from conmpound 46, 5-

E4-h raxy- 3- met hoxyphenyl ) - 2- et hyl -1 - p-t ol yl - pent ane
a e (0.37 g, 42% vvas obtal ned as a yell ow

. . I 5 5 ﬂ n _

2 40 (3H, s, ArCH3),

X RO "‘ m CHZCHZ) 379 (3H, S, (I:HS), 4. 40
(1H q, J =7.2 H, H2), 552 (1H s, OH,
6.56-6.61 (2H, m ArH), 6.75 (1 H d, J =290 H,

BiyH) simfla2gro(&hire ak dedcribed. in BxamplerH) buﬂstargng qum epmppuad 68, 5-

ﬁ_—_h)i@r’oxz-é;@E&oﬁy%@y&k%yﬁ@gnt@ge% 3%1’16 e506 mg, 1?628 ' mmol, 99%)

34 oBthinkls Jaileﬂlg@ s6Rd: mp 86 6018°G AR. 38 5°C,32amiR, Wlaﬁﬁl S¥olinska,
143. 80, 144.44, 146.22, 30 196. 75, 206.29

Bo0ieri0dan - afafiecdRioBT el Spipncepgh9- E&a}ﬁﬂlggg)@y ' NMR (400 MHz;

LA B R AR e 0 5

%%ﬁ@'}ﬁz %;Lph&wl oH)as it ppH S, e aaﬁmfénmmé 70-65#5 (2H, m, ArH),
hydr oxy- 3- met hoxyphenyl ) - pentane-1, 3-di gne
g r18592()2H m,

r6982 686 %H,wasAdbl, 5|4r2e73|4 6Hh mgi-deh 7 @HL mSRB
ﬁ@x)( 1 16 ! R G 22 Wi oo 0L 5 196.0,183.3, 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

Example 33
7.7-Dimethyl-1-(4-hydroxy-3-methoxyphenyl)-octane-3.5-dione

(Compound 3)

By a similar procedure as described in Example 31, but starting from compound 35, 7,7-

dimethyl-1-(4-hydroxy-3-methoxy-phenyl)-octane-3,5-dione (54 mg, 0.18 mmol, 35%)
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Hz, CH2), 2.87 (1H, m H2), 2.93-2.97 (2H m CH2),
3.87 (3H, s, OCH3), 3.97 (3H, s, OCH3), 6.07 (1 H s,

WORHog/0@986- 6. 74 (2H, in, 2 x ArH), 6.85 (1 H, BCT/GB2007/002527

8.4 Hz, ArH), 10 6.95 (1 H, d, J = 8.4 Hz, ArH), 7.43
(1H dd, J =8.4, 2.0 Hz, ArH), 7.46 (1 H d, J =2.0
Hz, ArH) ppm 13C NMR (100 MHZ4 CDC13) S 31.69, 40.509,
55.84, 56.06, 95.55, 109.21, 110.95, 114.17, 114.28,

29 oBthineliZb -a Allow Al 5§LNMR7(@1) Mﬂi§2c§@13%§4>3979(@ﬂ s, (CHs)s, 2.09
146.57, 149.80, 184.99, 192.42 ppm 15

21, Sit-BuCHdk DR Lkt RO p K&t 2. 8@(2dbtth»§ﬁ= 8z, %)13 86 (3H,

SO A R < 4 (P OB B BB PnRe BB o 3 an

48ArH), 25.62 (1H, s, OH) ppm; °C NMR(IOO MHz CDCls) & 195.6, 191.0, 146.5,
bis(4-tert- but | di met:gl si |l yl oxy- methoxyphenyl )-2 ne

t1A¢ b@q?dﬂ@%IMm bid (195Q 5h, 51941%1 2ds-8obt.4i Hepps.
a yellow oil which required no further purification:
"H NMR (400 MHz, CDC13) 6 0.13 (6H, s, 2 x CH3), 0.19
xbimple 3¢ x CH3), 0.98 (9H, brs, (CH3)3)), 1.00 (9H,
1.38 (3H, d, J. = 6
. etx phenvi)=4 i U 3 ’7v;g

4§ OCH3), 439(1H q, J 68Hz H-2)

d, J =8.0 H, ArH, 660(1H brs ArH),

6.71 1HdJ:80H2 ArH), 687(1HdJ:8.0

sfy’sa squ'_plgﬁ pwﬁﬁq?uré ¥ sgldﬂge@inll?é(la{n_p% by %i%rpH% oM éﬂl%l%}mé 36, 1-
(my&@ze%@hﬁemb)(yﬁreﬂﬂgmﬂ 6-BENERPEheptane3s, SLdRMR éo 393 (g2(§31@4) was

nmmol ) was di ssdl ved in anhydrous
ahdulmdlasraemcmrlesmhw ERMSerat 1294 Mield); ‘& NMR WHZ CDCl;) &

AR e e S R et R LR R

3 (t3 sm)@H a 00a$HSE, Iﬁ 89 fiRMH-3),5. m(dmrmnpréest ®¥5 (2H, m,

TLC. After t tinme the sol vents wer e renoved under
Viatilumy4 ()lflle;h\/e; &1 Hes Adid pathi 26 NdR @FaMHzeeDgh) 6 14.72, 25. 88

2!d5° 31 88 4 R $706uS £ T 00, SILTEND606! B51%, 17683 348 52,

hweoxXyrB2aEhhoxyphenyl ) - 2- met hyl pent ane- 1, 3- di one
(102 ngy, 67 as a light green 5 oil: LCIVS(rﬂz) 359
(MtH) +, 381 (M+Na)+; "H NWMR (400 MHz, CDCl13) S 1.40
Honidssd = 7.2 Hz, CHB), 2.63-2.82 (4H m 2 x CHZ),
,s,OCH3)394(3Hs OCH3), 4.39 (1 H, q,
J-evci’olﬂ'obﬁlrs-ﬂ-ﬁ)/dr(ﬂvltﬁn(elhdﬂ,yphélSyl) pehitané-1133diohe H, brs,
OH), 6.58-6.60 (2H, m 2 x ArH), 6.76 (1 H d, J =
C un , 6.92 (1 H d, J =8.4 H, ArH), 7.44-

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 mmol,
78%) was obtained as a yellow oil: "H NMR (400 MHz; CDCls) § 0.85-0.95 (2H, m,
cyclopropyl CHy), 1.03-1.11 (2H, m, cyclopropyl CH3), 1.55-1.65 (1H, m, cyclopropyl
CH), 2.47-2.55 (2H, m, CHy), 2.80-2.88 (2H, m, CH>), 3.86 (3H, s, OCHj3), 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) ppm; *C NMR (100 MHz; CDCl;) § 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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7.48 (2H m 2 x ArH ppm 13C NWR (100 MHz, CDC13) 6
13.57, 29.34, 42.17, 55.73, 10 55.97, 56.13, 110. 31,

waiesen397d13. 98, 114. 20, 120.77, 124.08, 128. 8BCT/GB2007/002527

132.57, 143.81, 146.27, 146.80, 150.95, 195.57,

206. 67 ppm Exanple 47

5- (4- Hydr oxy- 3- met hoxyphenyl )?73L- ( 4- net hoxyphenyl ) - 2- ne

thyI -pentane-1, 3-dione 15 (Conmpound 17) By a simlar
Bkampise as described in Exanple 31, but starting

5rom conpound 49 5- (4 hydroxy 3

C3m ong (O 1329, 449% was obt al ned as a yeI | ow
mz) 341 (MH+, 'H NW (300 20 MHz, CDCL13)
8138 (3H d J= 7.2 Hz, CHCH3), 2.64-2.82 (4H, m
CH2CH2 (3H s, OCH3), 3.85 (3H, s, OCH3), 4.37
By ,q,sual,lar}_;pr%qdug:_ agflegeriged an Exgmple g1 gt gtagmeg fpem copppound 6, 5-(4-

0y Sy s ol Al o3

mmum)wvas otﬂaﬁaxsas Hpdldydibw 2. SQNMR (260 M Ez; 413)013) 5 0.73-
55 73 111,01, 113.90, 114.20, 120.78, 128
938 (34, ml@bzcl(s’sop}i&?ﬁz%l 23121@8&6‘* magfcgwropytﬂh%déﬁh), 252-2.58

ézgg nng,fcé}@zjg 869 M PORS DS X'S BHTL BERY/5992PR /s, 182 or OH),
15081 phe 2 0d OY)) 6.65-GAHIPH % WrB),fe15h6X9 0HeNm] AibEn6a8 (1H, s,
Gidopmed NyIEREED R B 1508 Mo 4bhnbii 1205,

1
4.111.0, 960 9,402, 31.8,21.0,1 1
Eg" I pheny!’ - 3 5- (4- hygo’lr o>(<)y 937rrtegt%lc)}))(yphenyl) pent ane-

1, 3-di one (262 ng, 93% was obtained as a off-white
Eol i d: . 118-119C, LCVMs (mz) 374 (M), 375 (MHH) +;
OOl\/Hz CDC13) S 2.73-2.77 (2H, m CHZ),

2-(491virafy- é%hkthﬁkwﬁré%)yl) ﬁnﬁ&nvl-(lsﬂ’-m%thm:-oﬁvl pﬁeﬂtlah'e-l,s-
brs, 2 or OH), 6.19 (IH, s, F2Z or OF), 6./ 76

Q@E_m 2 10 x ArH), 687(1H d, J= 8.4 Hz, ArH),
39.-7.50.(3H m 3 x ArH), 7.63-7.70 (4H m 4 x
MQH brd, J =8.4 Hz, 2 x ArH), 16.23 (1 H,

brs, OH ppm 13CNI\/R(1OO MHz, CDCI3) b 31.42,

41. 36, 55 85, 96.38, 110.98, 114.34, 120,83, 127.16,
By syilar proeedyre asdeperipsd in Bgargple 3] ghut gtartingafsom gompound 39, 5-

@éﬁycﬁgxy-iﬁetﬁ(%eypﬂlé@lp@m&ﬁﬁ- 14@1Lmé§i§lc§210pfb%§})§&tarfépm -dione (43
mg, 90%) was obtained as a pale yellow oil: LRMS (m/z) 313 (M+Na)*; "H NMR (400
MHz, CDCl;) 6 0.74-0.80 (2H, m, cyclopropyl CH>), 1.19-1.23 (1H, m, cyclopropyl
CHy), 1.25 (3H, d, J = 7.0 Hz, CH3), 1.29-1.31 (1H, m, cyclopropyl CH,), 1.32 (3H, s,
CHs), 2.70-2.83 (4H, m, 2 x CH>), 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; "*C
NMR (100 MHz, CDCl3) 6 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, 206.15, 208.70 ppm.
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15 Exanple 49
1- (Bi phenyl - 2-yl)-5-(4-hydroxy- 3- net hoxyphenyl ) - pent an

we@2msBex7one (Conmpound 19) 20 By a simlar prpCEGBR@®7/002527

as described in Exanple 31, but starting from conpound
51, 1-

(bi phenyl - 2-yl)-5-(4- hydr oxy-B met hoxyphenyl ) - pent ane-
1, 3-dione (283 ng, 9699 was obtained as a dark yell ow

il L OMS (M2z) 375 (MrH)+, 749 (2MeNa)+: ' H NVR (400
3) 6,2.40-2.44 (2H m C2). 2662 70 (2H,

5m§81H brs, H-20r0—|) 659664(2H in, 2
4 25 (1H, d, J = 8.0 Hz, ArH), 7.33-7.46
(7Hm7xArH) 753(1thJ 80 2.0 Hz,
ArH), 7.68 (1 H dd, = ArH), 1562(1
By aw@llar@@cqgﬁfﬁ asﬁgsqub,qpypp Fﬂmple Mbut@tg@irg frgmﬁrrgygund 40, 1-

4/ _Y)- 7
158131t SO ipebng 1, SR £50. 481039 mmol,
149%) %8s 0Bined2s a pAR.y@Now bil6 . AINMRE@0ASIHZ,92DTS) Spin-1.88 (9H,
30 WO 2008/ 003978 PCT/ GB20Q7/ 002527 82
AP FRE 6T (T, G5k o) 2 @Eh s Thany B3 ok QCHS)

1. 2 r
3ToTA, SRR 6 GRER T Rkp e ERUEL, E'@f’}‘?r%"‘é%ﬁ%ﬁ% p O
Egmf, I!E‘Cl\IMRh(looMHz ((3DC13)61981 192.8, 146.5, 144.0, 132.7, 120.9, 114 4,
-f1 uorophen 4- hydr oxy- 3- net hoxyphenyl ent ane
113,986 %é) e @2%30%&% Loy nedygs aydzelrE
yel | ow SO|Id m p. 56-57C, 'H NMR (400 MHz, CDC13) S
2.70-2.74 (2H, m CH2), 2.93-2.97 (2H m CH2), 3.87

w) 5.58 (1H, brs, H 2 or OH), 6.10 (1H,
126 6.86 (1H,

. , Rhenyl)-€ 8.4 Hz, 2 x
@nog,,g@?go(zH m 2xArH) 16.12 (1H brs, OH)

(100 MHz, CDC13) 5 31.40, 41.04, 55.79,
96.08, 110.92, 114.31, 115.61, 115.83, 120.78,

E}g %g’“arlé%gél@g 1Séeé%%léed]lﬁ%&é\glelﬁzzﬁﬁséa&ﬂ%ﬁ%ﬁl compound 41, 1-

ha ﬂxgﬂhﬁ @rghﬁbhj_/%h_enyl) h6-methyloctane -3,5-dione (200 mg, 79%) was obtained
tag(a pale yenowro?lx N oG nc\fnklﬁsoxog e anov!) PeNZes,), 1.00
(3H, d, J = 7.2 Hz, CH3), 1.37-1.46 (1H, m, CHy), 1.56-1.66 (1H, m, CH,), 2.15-2.23
(1H, m, CH), 2.56 (2H, t, J = 7.8 Hz, CH,), 2.82-2.88 (2H, m, CHy), 3.85 3H, s,
OCHs), 5.43 (1H, s, H-4), 6.64-6.68 (2H, m, ArH), 6.79-6.83 (1H, m, ArH), 15.60 (1H,
s, H-4) ppm; '*C NMR (100 MHz, CDCl;) 8 197.8, 194.1, 146.5, 144.0, 132.7, 120.9,
114.4,111.1, 98.6, 56.0, 43.9, 40.8, 31.5,27.1, 17.3, 11.8 ppm.

Example 40
5-(4-Hydroxy-3-methoxy-phenyl)-1-( 1-methyl-cyclohexyl)-pentane-1,3-dione

(Compound 10)

By a similar procedure as described in Example 31, but starting from compound 42, 5-

(4-hydroxy-3-methoxyphenyl)-1-(1-methyl-cyclohexyl)-pentane-1,3-dione (54 mg, 0.18
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(Conpound 25) By a simlar procedure as described in
Exanpl e 31, but starting from conpound 57, 20 net hyl

W@ 2{08/003%7hydr oxy- 3- met hoxyphenyl ) - 3- oxopent anopt /68000802527

te (14 ng, 30% was obtained as a yellow solid: LCVB
(mz) 355 (MH+; "H NWR (400 MHz, CDCl13) 6 2.74-2.78
(2H, m CH2), 2.94-2.98 (2H, @ CH2), 3.87 (3H s,
OCH3), 3.95 (3H, s, OCH3), 6.17 (1H, brs, :

gxrng? ?S"/;).A'vgvggégbztﬁifﬁk(é ’%s %péég?ﬂ%o@ ofiD ‘ﬁ%mﬁﬁwd évni% (?Bﬁ%) 51.08

BH; s8CHI;1;14,2421 %6 Ar(H),,m,Idycd8exyl G'I-Hz),m 56-2283 (TH) mpOi,), 23902 95

'(;M{ zél&%}%z € 133%83),3 igﬁ?@gﬁ?@%; g.?ﬁ:ﬁi@(_zig;éf%m, 6.85-6.91

b ot A A Ay 0202 .2

PGI0,GB2000 189625227, 188.3, EXaides,53.9, 51.8, 43.5, 40.5, 35.0, 31.8, 26.0,
2 % dr oxy- 3- met hoxyphenyl )-1-(n

% "ene-2-yl)-pentane-1, 3-di one (Conpound 26) 5 By

a simlar procedure as descri bed in Exanple 31, but
starting from conmpound 58, 5-

Egammpliy $ky - 3- met hoxyphenyl) 1- (napht hal ene- 2- yI) pent a
3 298 %Y e ai,ped _

'm (,.ZM-H) : 719 (2|\/Hrl\|a)+ "H NI\/R (400 VHz, CDC13) s
2. 76- 2. 80 2H m CH2), 2.98- 3.02 (2H, m CH2) 3.88
(3H, s, 5.55 (1H, brs, H2 or OH), 6.30 (1H, s,

g'y% Js%ll%l%l%dureﬁa }—ﬁfé 91}7 é éﬁ ?;(%Tmfial ﬁuf%ﬂ’&\?%?vﬁlgco%und 43, 5-

@-Bydréx B 8-rhéthbx yyphehyk-Dmidihyl-8 -ph2nylipdrtanier 1S3 dikmchXSS mg, o 27
16. 26 '3 NVR (100 WHz
ewznqiszé"@lwaaobtsx@e&'% a §Olopsoilss S NMR (J90 NG GGG 40 GH, d, J

125 0, oyi28 g2 A0 B HANED 11 PociER B o 072

]H46H4B 5.283119,%, OF956 86-pini2H, bh AEKEH@VS%SZB (1H, m, ArH), 7.40-7.48

A AR TELLRIRTER IoB Ul el YU B 1o

ggaﬂ@@h?@éo&@, Fedmue 43144 QU 6%, @55.*7!1932f‘f,%‘899 BO¥NG0 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-phenvl-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-methoxyphenyl)-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, CDCl5)

6 0.82 (3H, t, CH3), 1.85-2.00 (2H, m, CHy), 2.60-2.75 (4H, m, 2 x CH,), 3.72 (3H, s,
OCH3), 4.25 (1H, t, H-2), 6.49-6.51 (2H, m, 2 x ArH), 6.67 (1H, d, ArH), 7.38 2H, t, 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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(4- hydr oxy- 3- met hoxyphenyl ) - 1- ( napht hal ene-
-yl )-pentane- 1, 3-dione (283 ng, 96% was obtai ned as

wa@2aanisyel | ow oil: LCVMS (m z) 349 (M+H) +, 719PCT/GB2007/002527

(2MFNa) +; "H NVR (400 MHz, CDCl13) 6 2.71-2.76 (2H, m
CH2), 2.96-3.01 (2H m CH2), 3.87 (3H, s, OCH3),
5.57 (1H, brs, H2 or OH), 5 (1H s, H2 or OH,
6.75-6.77 (2H, m 2 x 25 ArH), 6.89 (1 H d, J = 8.4
fizz.l 6’!2"&0 29 348427565%5(83!;54 1, (13 1X10A!H) 33, 202694(1128%(8 qigls 89,
b}2d65 J33®801}Qz63 AABPS, 181639, $9@87 (21)5H7 ppm- ArH), 16. 23
(1H, brs, OH) ppm 13C NMR (100 MHz, CDC13) S 31.52,
40. 87, 55.84, 101.64, 110.96, 114. 35, 120. 86, 124.74,
gggmg?e,43126 33, 126.97, 127.19, 128.48, 130.01,

132. 46, 133.73, 134 20, 144.00, 146. 40,
Z-ﬂknzﬁl—S-ﬂ} ] , entane-l 3-dione
G 719(9114,)902527 84 Exanpl e 54
2= or et iyt -5- (4- hydr oxy- 3- met hoxy- phenyl ) - 1- phenyl - pen
tane-|, 3-di one (Cbnpound 32) 5 By a S|n1lar procedure

%i adsgrsngarlrl pk;ggedlupe as errcplb%d ?r:xl' Exa?r%;t)le%tl a{ntnl stati g(r)nmccg%ggrrllcp 45, 2-
rff?f Rtk ﬁdﬁo&(wféx@%xyﬁleg?t)h%nm%ﬂm 1 13 Ab&B2 RRNDBY) was

3-di 6ne bt ai ned as a ci ear
@btamem/syem»zogr@a@ﬂ NS (m/zms&mvlo 300 NWR, (40Dt GPCls)

£ 4o DAY, gl oo

5? 76?11({% H= ‘ﬁ&) }9'%-2)65 5@ (%12 Hrs) @H) A 5:})6 55>(27i-¥ rf112l_|)k|ArH) 6174 (1H,
,]JHS QHZJAﬂi)7754Hz26 C&HI,—I)n,, 5% Ad{ ZHI (aH brt,Jﬁg@ H, 2 x ArH),

i‘fﬁ?ﬁf@é‘l‘%n Aors 7 Gy CD%%{?‘Q% Ao G oo

EDT1H% 2938 ¥%6, 4333 83,741 85. 34211019148194,1811@6) 730126.60, 128.59,
199. 43, 209.53 ppm 15 Exanpl e

128.78; ll—ZsSd7r8093ZS4he1t3ﬁ@2yb}fe3@xll)38@941"é %2 1 66 2Rrh95 1631 HR43& ppm.

| -ene-3,5-dione (Conmpound 91) To a solution of

compound 34 (700 ng, 2.53 mmol) dissolved in anhydrous
1544 20 n1) was added im dazole (207 ng, 3.04

I chlorlde (4?8 ng,

paroxy-3-migthaxyph 3 ~ A t '5._\ AP CR FMLC -dion

k@m@ @L“rﬁl under N2 for 18 h Th soI vents were
acuo and the residue taken up in
di chl or onet hane (50 m);

By a similar procedure as described in Example 31, but starting from compound 46, 5-
(4-hydroxy-3-methoxyphenyl)-2-methyl-1-p-tolyl-pentane-1,3-dione (0.37 g, 42%) was
obtained as a yellow oil: LRMS (m/z) 325 (M-H)"; "H NMR (300 MHz, CDCl;) 6 1.39
(3H, d, J=7.2 Hz, CCH3), 2.40 (3H, s, ArCH3), 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, J= 8.4 Hz, ArH), 7.78 (2H, d, J = 8.4 Hz,
ArH) ppm; >C NMR (75 MHz, CDCl3) § 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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washed with sat. ag NH4C1L (50 m); dried over
anhydrous MgSO4 (MgSH4(az,i,)), filtered and

w@oseerat ed in vacuo to give a residue. Puri®PCTaBR@M002527

by col um chromat ography on 25 silica using
di chl oronet hane/ petrol (3:2 -> 1:0) as el uent gave
(BE)-1-(4-tert- 79
but yI di met hyl si | yl oxy- 3- net hoxyphenyl ) -6, 6-di et hyl hep
texanm}©85 3, 5-dione (711 ng, 71% as a yellowoil: "H
NWR‘#%UU‘NPB, CDC13) 6 0.17 (6H, s, Sl(CHB)Z) 0.99
1¢fi- -‘=~.'¢;ae.uLmJ").. ne-1 R 3) , 3.83 (3H,
77 (1H, s, enol CH or phenol OH), 6.39 (1
OHz vinyl CH, 6.83 (I1, d, J = 8.0 Hz,
ArH) 70130703(2H in, 2xArH) 751(1H d, J
= 16.0 Hz

Vi 15.80 (1 enol
o] Q%%POU@Q?“E’TW@MW @@2@2’?—' 31g Eutﬁsaran% frpmwound 47, 1,5-

%(4' &@x‘%x 3-methox henyl) entane 1 3 dione (1 70 m 68 %) was obtained as a
1-(4- ert butv)dlne ¥H Iyl oxy- oxyphenyl) -
NM

gheendbliest ngcmm/zm@q@m Re(4(QO7Dﬂiz;rgI,DCJlg)7&2 6onH, t, J = 7.6
THE 15 d dded
i CRu ot Q1. d55] 32 87 iham oot 8 Ty OGii .97 G, s,

foriiies. o?‘guﬁ“sno?i) 6@@@%(‘32?1”9?&%&&% 6%5%%%'fmsqf1{z ArH),
met hyl i o 2 E{(Z2m)

&cthedHadd/ +18et HZ,XAIH)e7Hézﬂt Bdddav =r8a‘ﬂ I2,|(9<HonAr}5) f. 46\MHed J=20

B i Rt Bl IR el el fusd hlnds 55

Wobh1, YRS 10237 4. 28d‘12@§3 (1"1@3@4(%561)&7 6ﬁ'i3t2%69@431931

concehtratéd. The residue was purified by col um
di6 St 498B P RY.96n1 %042 pran.usi ng di chl or onet hane as
eluent to give the 10 nononet hyl al kyl ated product,
(BE)-1-(4-tert-butyldi methyl silyl oxy-3-nmet hoxyphenyl) -
4,6, 6-trimet hyl hept - 1-ene- 3, 5-di one (540 ngy, 74%: 'H
NVR (400 MHz, CDCl13) S 0.08 (6H, s, Si(C%B)Z) 0. 90
GQE&H&SﬁQlCXC}B)S) 1.08 (9H, s, CXC}B)S) .29 (3H,

g ( 3) CO > S qu , 4.

-" ) 0 .
Hc»mbdnynul@w, 676(1H d J—80Hz ArH) 15696
(1 H d, J=2.0H, AH, 6.99 (1 H dd, J =8.0, 2.0
Hz, ArH), 7.51 (1 H d J =15.6 Hz, vinyI CH) ppm

§sﬁjﬁla[' Pforégdl?re Iak‘HésQHb&f in Example 31, but starting from compound 48, 1,5-
ert - butyl di met hyl si |yl oxy- 3- met hoxyphenyl ) - 4

b&s(6-tertt+butyéd1hyethyéqmb'ldxye’nmeﬂlosmeomlér%@myhgent@ests3 ione (250

THE
et R L P Wik Sa R e PR, ' R
f(|40(§ Rz, €DOLYS 813 (60 Ozmztxe@]qgr @tIQ'(SH, s,A2 S(Qd;Hw 0'98 Q@H brs,

met hyl Todide (0.1 n . Qﬁ
dGdtbib))ah§OH(PHE, bm;(ﬁﬁsés)hédtSdaHad J%ﬁl&ﬂiz,f 3)B2. ﬁ6 2\ﬂ§t(éH m, 2 x

(@GR, )5 Y513, SOUGE) 1 Psd [, SPBLEE), 439 (11, q, 7 = 6.8 Hz, H-2), 6.55 (IH,
d, J = 8.0 Hz, ArH), 6.60 (1H, brs, ArH), 6.71 (1H, d, J = 8.0 Hz, ArH), 6.87 (1H, d,
J = 8.0 Hz, ArH), 7.43 (1H, d, J = 8.0 Hz, ArH), 7.50 (1H, brs, ArH) ppm.

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 ml, 0.94
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m xture followed by DCM (25 m ). The organic |ayer was
separ ated, washed with water (25 m), dried

W@ MyS0#a028 },)), filtered and concentrated. ThePCEEBAWE002527

was purified by 25 colum chronmat ography on silica

usi ng di chl oronet hane as eluent to give (E)-1-(4-tert-

but yl di nmet hyl si | yl oxy- 3- net ho®§phenyl ) -4, 4,6, 6-tetrane

t hyl hept-1-ene-3,5-dione (266 ngy, 48% as a yellow

%ﬂqol) wHls DR d(48 Qhé%‘ﬂ?xtur@%?s)m@d Qrb/h Q@%oﬁltorgﬂ ()W)Aﬁer this
(9H, s, SIC(CH3)3), 1.18 (9H, s, C(CH3

(tm thg solgems @@@Hg))npve UISBH' Vamumsto lcme[;t)remdueswh(ch vHs m{mﬁed on

%rhl-clf %gl(s oél,gma Eé’lpé‘)i &h%etﬁ&ne&ejﬁ%} aﬁ%ta% AIJ gto Sgl )88 gt\}f 1}‘? bis(4-
(ﬂng}droiy%-ﬁeﬂhoxﬁ)}ﬁnﬁ; 2-théthlylperttafid 1 31dibhe 02 Ings 61%) Gs b'llght green

R WO 2008/ 003978, E’CT/GBZOO?/OOZSZ? 86
@g) _LQMS (m/z? 59 (M+H) 381 (M+Na)"; 'H NMR (400 MHz, CDCl;) & 1.40 (3H,

g(?e:fgkrrlggﬁ%* pG?e}%a erilé’){l?%(gH?> onel‘t?%g’lﬁngﬁg)) 3é§33ﬁ 5

OTH ), Awag(m S501=vRd HA) Heph $ A5 QUH, BsEOHY,®. 18 )1 Hybes, OH), 6.58-6.60
stirred at ro mter&erature under a nitro

st o8ph & A H)IBNE(ED i 4 T8-4 Hy, AsHmte??) (1ik 6 zaoeearg ArH), 7.44-

I GRS S 9O L el £y 4 17,557

ASIQG[ 56 m Sl 1013ITB1 10”1937 S(DBQSJIIlSI 2021 20.7 B NOvMES, UZRIRD, 1333T1M3 .81,
was purlfled by col umm
éﬁ?@ﬁa’(‘@g&%éﬁ%@rﬂ%ﬁﬁr %915 ®5PR: di chl or onet hane /
diethyl ether (1:0 to 10:1) to give
(E) - 1- (4- hydr oxy- 3- met hoxyphenyl )-4,4,6, 6
m hyl hept | - - ene- 3,5-dione (177 ng 929 as a
: 0 M4z, :

54(1H d'J
—15sz,V|nyICH),692(1HdJ 80Hz ArH),
6.99 (L H d, J =2.0H, ArH), 7.12 (1 H, dd, J =

%%Oa si%-ﬂ%r *}éc«é@' eHAsi de7sglgb6ed(i1]f EamPle 31, bt statile Hom WriPdund 49, 5-

((E)uy&ro&ﬂ%hmdﬂhoxyp}ﬁnymn t(@wahemﬂh):n)a) 2mtnﬁt¢eﬁtanb 1(Adfvme

g@mg éﬁz/‘g%%p%@ pqﬁgats azyeggvrv'emwl)kl\g%m/z) GTP RN MR 00

t I
i ?%Syzgeo%a?éo W e ‘533&&%%,@?@@’3-78
(38 9, O(I’H;;’:)nh&ﬁ(&ﬂ;& DMH;) (431)7(n1H),q, Y, SIEX{1H s, @), 6.56-6.57 (2H,
stirred at ro rature under a nitro

e 6 (o, /T R HA AEHS O Deats dwbr ¢ Baobih. 785 2H. 4,/ =
CAFHO, A9 JpE FERMRE74 RIEED cBtilys P, 0330742 20, 55.43, 55.73,

56.22,111.01, 113.90, 114.20, 120.78, 128.92, 130.93, 132.58, 143.85, 146.30, 163.86,
195.60, 206.54 ppm.

3(:051333).(11755 03 (1 H brs phenol oH) ,
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The solution was washed with sat. ag. NH4Cl1 (25 nl),
dried over MgSH4(anh), filtered 25 and concentrated in

WO 28003928 gi ve a residue. Purification by col up@T/GB2007/002527

chromat ography on silica using DCM/ petrol eum et her
(1:1 -+ 3:2) as eluent gave (E)-5-(4-tert-
but yl di net hyl si | yl oxy- 3- nmet ho&ly- phenyl )-1-(1-met hyl cyc

| o- propyl ) pentane-1, 3-dione (1.4 g, 99% as a yellow
Bikhmpld#NVR (400 I\/Hz CDC13) S 0.15 (6H, s, SiCH3)2),
0. 77 (2H J= 3.5 Hz, cycl opropyl CH2) 0.97 (9H,

phenyi-43yE ) H , pmeopy |
l)‘ (3H, s, CH3) 3. 82 (3H S, OCHS), 5.70 (1H,

, 6.34 WD 2008/ 003978 PCT/ GB2007/ 002527
87(1HdJ:16OHz vinyICH),682(1HdJ:

Hz, 6.99-7.02 (2 ArH), 7.50 (1 H
Qy a \plmllqr@rgcqqfre T c}ﬁ;q:nt@p')m E}gmglg 3(1 1bqq stagfing frownmd
| | [\)
ERead Dy BE B SRy psmanecL rline (362 2276 s
bthibed bs mofiyhibysdl: pnppy18 DTt MSImd)oe (VD). 47 (M+H)';

%&B@g‘%‘}%&[ﬁ%%ﬁ&rﬁéﬂ%‘éﬁ B G 52 B BBl S .06

gﬁf aoc‘Hﬁ g&@ iy é‘% %.ﬁ@m@,fsahuﬁ 8r OIS, 6.54.8 76 (2H, m, 2
uflon , 7.57 mmol) “and the
mArHt),rGaSh(ald’d ei;lJaTS 14éfZL AXH} 6r3957.50 (D35 AaH), Twek7.70 (4H, m, 4

SRS 85 LG 4500 P gl A 3B UEH. BB Bl B e croo
WRI£'CHSR) 8“31 22041 56 5@1@5@4@%)))98 {1d.38n8d, 8§nﬂzd7 lb6 127.23,

condentrated in vacuo. The residue was purif
¢2T.6hni 28HR2o h28.8r1dpieg, b}B 54,1132 88 st3RP, péd .06 le‘iﬁrﬂleﬂ&k?? 195.80
/| EtOAc (100:0 95:5) as eluent to give
PP 5. (4-tert-butyl di met hyl silyl oxy- 3- nmet hoxy- phenyl ) -
2,2- dinethyl-I-(1-methyl cycl opr opyl ) pent ane- 1, 3-di one
1.25 g, 84% as a yellowoil: "H NWR (400 I\/Hz,
EMEDJ_QOJG(GH S, SlCH3)2) 062(2H g, J = 3.5
. 2 1.26

(zrf&)lpoanms»xaH's O=CC(CH3) 2) . 3.83 (3H, s, OCHB),
6.60 (LH d J=16.0 H, vinyl CH, 6.84 (1L H, d, J
= 8.0 H, AH, 7.00 (1 H d, J =20 H, AH, 7.07

(3% a"énmqu’ ré»ce‘dur@asodesgn&d"g Ex@l‘hbpe' 317 b&&térdingfrofh colnpound 51, 1-

(lﬁj)héiry(-ﬂ }tl)ab'{(4-kh1lyﬂ15dx§i+3r-lmbihykmheyylmwnﬁnﬂéB%nye (238 mygd, P6%) was
di met hyl - I - L

gt 85 & ark Y59 ail HEMSE2 )38 (YA 1748521+ N0 H NMR (400
| O

BYERY.ICHER) 8, AR ¥adaTn RIS e 7 [ (o) s 88w, 5, ocmy),

$BAK103s,96-2r9r OH)3 586 (IMHDb1k, M@Sorc’:(dH?dS i%&bh@‘ﬂghebﬁ ArH) 6.84
sol ution \%oes deep_red col our m xt u

§ktLrds = BPihiATRY, %1?’3776‘&{17%%&*3%@1)@37 5Af(l’értdt ¥1|—§ 0 2.0 Hz,
WefF7 688 1B AdY LU S0 VES B2 RITPY §6.62 (1H, brs, OH) ppm; *C NMR (100

MHz, CDCls) 6 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, 146.31, 188.28, 192.75
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25 in vacuo to |l eave a residue which was purified by
col unmm chromat ography on silica wusing DCM as el uent

wao eoogiowd7Eonpound 90 (770 ng, 80% as a yel | ow©i/iGB2007/002527

LCVMS 303 [M+H +, 301 [MH+;, 'H NWVR (400 MHz, CDC13)
S 0.62 (2H, q, J= 3.5 Hz, cyclopropyl CH2), 1.26 (3H,
s, CH3), 1.29 (2H, q, J= 3.5 B, cyclopropyl CH2),
1.41 (6H, s, O=CC(CH3)2), .3.92 (3H, s, OCH3), 6.21
g£kahlpiPe¢. phenol OH ), 6.60 (1 H d, J =30 15.5 Hz,
, 6.93 (1 H d, J =8.0Hz, AH, 7.01 (1 H,
#-(4-Fluothphehiyl)-5 dr -méthokyphiayl)Jpentheol . 3-RlieheHz
,7.3 1H d J =155 Hz, vinyl CH ppm 1 3C
&&@2@9—3@2008/ 003978 PCT/ GB2007/ 002527 88 Mz,
CDC13) 6 20.34, 20.44, 22.09, 25.58, 26.29, 55.96,
60.98, 109.81, 114.85, 119.27, 123.73, 126.68,
By shoilan mecgipre avdpsgibedin Exgmplepio butsstasting fremagomneund 52, 1-

- flyorophemylls (4 hydrogy 3 methaxyphenyl)-pentane 1 3:dione (256 me, 82%)

waB bbalean araierld yedtoti aMid: . EosPBURd; VBNMRI(mmHzJ,EDC13) S
mdz%vvas added to conmpound 93 (249

B (2HimkHon2. QészQ?dzﬁlm,@z),éang7 Gl pcoCBa). bRIH, brs, H-
gao' '{ﬂ@“ﬁ% $HYL §1.9fr RSNy, 4 ZE{VO ] zh{ Aﬁ-@ég% (Jrﬁ 1ﬁ5 8.4 Hz,

ensi’on  was tered
geH)anitB3 (AHshed shﬂ{wgrx AMH)h7815Wy90 @tegtex ArH) 16 12 (1H, brs,
Evaporatjon of the solvent in vacuo gave a resi

DB BIMR1G UGV CE b3 b0 P55 2155 B 1 10.9. 431,
‘f% %waﬁ?ﬁbx’%ﬁeny ?é g& 21]331(1‘} I#szf 9@5‘36344')3 9? (4 38,

3-re pent ane- di on€

_1(52(99 N$.582%2.76s1%4.99rppan =~ Oi | : LCI\/B 343 [MH +;, 'H
NVR (400 MHz, CDC13) S 1.43 (6H, s, 2 x C(CH3)), 2.63
15 2.67 (2H, in, CH2), 2.76-2.80 (2H, in, CH2), 3.76

eSpCH:%) 5.50 (1 H, br s, phenol OH), 6.49 (1
Fr—gl@j_ Hz, ArH) 655(1H dd, J = 8.0 2.0
3_| v b b G

s 4 y ) C AR N2
&tJ:.'HZZXArH) 768(2HqJ:5.5H22
13C NMR (100 MHz, CDC13) S 23.09, 29.47,
41.00, 55.70, 61.02, 110.87, 114.15, 115. 55 115 77,
121.07, 131.54, 131.63, 132.24, 143.94, 146.
Poua gmilay pecglure zfedqsgvb%ism Exguipls3 b bt starting #errbccs@%md 57,

&Fﬁt%e t% Qé‘ lgydéoxrxs% ﬁ%e)gho yl) 3- 076 X Rtapog%l%egﬁ%ate (14 IEF 30%) was
@bhyskidashl )@llbd&Othh@m (ml/z;ssss @8- H)* ‘H NMR (400 MHz CDCl;)

5 2.74-2.78 (2H, m, CH,), 2.94-2.98 (2H, m, CHy), 3.87 (3H, s, OCH3), 3.95 (3H, s,
OCHs;), 6.17 (1H, brs, OH), 6.67-6.74 (2H, m, 2 x ArH), 6.85 (1H, d, J = 8.8 Hz, ArH),
7.90 (2H, d, 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, CDCls) & 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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To a solution of conmpound 68 (0.42 g, 1.42 mmol) in
acetonitrile (15 m) was added 2- (Boc-an no) et hyl

wheosioa®78 0. 35 g, 1.56 mml) and pot assi um carPOR&B007/002527

(0.294 g, 2.13 mmol). The reaction m xture was
refluxed for 1 h. After this time the solution was
all owed to cool then diluted & th chloroform (20 ml)
and washed with sat. aq. sodium 30 bicarbonate (25 ni)
gRdmpid g2 (25 m ). The organic | ayer was separated,
arl eg (I\/gSO4(anh)), flltered and concentrated, The

. ‘ : anhd 0-2 penpane-1.3-dione

@08/ Oog(%ﬁl PCT/ GBZOO?/ 002527 89 chr omat ogr aphy on

di chl or onet hane, then petrol/ethyl
acetate (9:1 --> 7:3) to gi ve

BSOSO e 76 LIP3 o SEPE By BEPYE S8, 5
gﬁhgﬁ@xg%%emy{ph%& :f)( ﬁ)hlha‘fféle(ﬁglal p%ntané&fj,l_@[%l&%géz@k mg, 94%)

9 (2H,
#at Obtinke aszh-lpffl-\nhltdisdﬁldlcm 18- M°C;1LGMSoﬁns/z) M) M-613, 697

Bt g7 (8§t Byl ety 258 thomi b, .05

/ S r y or
};(fééb‘ﬁ 1711*56592 38816}1(§(*5CH%‘355§(H{ & 41«1210 fi)}lﬂzmﬁr(lrb{ s H-2

), 6i7656.70EH, m, 2. 081R 8, 880(1H,]dJ 8 844 HZ,,AIAI)l—E 53 17@12(§H m,

%37}‘15"&7 %757(96?113' WI’O_Q‘V&?Q] %é% élgf,tbuse NE&H) 1k 58 4B, OH) ppm;

NRRT106 M1z, l@(b‘c@m 084 x) 5884, 96 76, 111.01, 114.36, 120.85, 123.04,
met hoxyphenyl) - 1-phenyl pent - 4- ene- 3-di one (275

026350052, 428 06,019%8. léaﬂl&w Jdap 3, bﬁr%ﬂﬁ% 3, )65ah
c essure of hydrogen with
?Qroii f]‘gdz%%ﬁgggg gJS%%é)pglbspensi on was filtered through

a pad of silica gel and flushed through with ethyl

acetate. Evaporation of the solvent under reduced
3gave a 15 resi due which was purified by

ow

(ftalenie-1VIP} o
QCbmduGHBZZMZ [I\/H—|]+ 464 [ M¢Na] +; HNI\/R(4OO MHz,

CDC13) S 1.45 (9H, s, O=CO(CH3)3), 2.72-2.76 (2H, in,
CH2), 2.95-2.99 (2H, in, CH2), 3.51 (2H, g, J= 5.0 Hz,

I1‘.'%:%{%)11115’ pﬁr'ée((lﬁ‘!?'as §escm Exathpft 1% Bt stirtmé fronPedinpdhind 59, 5-
. (1 H brs, NH), H, s, enol

mhydﬁaxw-tz@tl@xsﬂmslml -(naphtBalgneap 151)) pemams- 173-8ing §383 mg, 96%)

Ilfldskﬂ%t@n ez?‘?oal mab YTé’% {)’ﬁ’/ﬁ)( : onwﬁ{ﬁ?* 71:'96(2i'v,f-’+Nz§)1 'H NMR

. @oqeizhmquﬁr @H XYPRONY2H ;- rh; @H yI8pEBH,
gzr‘lg@rli/ﬁgz b%lﬁ%?g(ﬂl cl g%_zdl sgol ved i E)n T s

(ID@Bda)né 571 hrsyide ol 5&9@% @ PHCH. 7510 7H@H, m, 2 x

AONBR (a2 £8 4 A s fﬂ:@{))@ﬁr}% $LiAHSY 88 (IRT dd, /=72,
1.2 Hz, ArH), 7.88 (1H, m, ArH), 7.96 (1H, brd, J = 8.0 Hz, ArH), 8.35-8.38 (1H, m,
ArH), 16.23 (1H, brs, OH) ppm;- *C NMR (100 MHz, CDCl3) § 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.



10

15

20

25

30

ether (20 m) was added and an off-white enul sion was
visible. The solvents were renoved by evaporation in
WO 208003908 gi ve a brown gum resi due. Residual dPOREBe007/002527
was renoved by azeotroping with nethanol and then
drying the product on high pressure Iline to give
5- (4- (2- am noet hoxy) - 3- met hoxd%henyl ) - 1- phenyl pent ane-
1, 3-di one 30 hydrochloride (163 nmg, 99% as a brown
BRumple/seol i d: np 80C, LCMS 342 [ MrH +, 364 [ MrNa] +,
“H NWR (400 Mz, MeQD) 6 2.79-2. 82 [ CH2

) NiERdr7-8 Y G OXA

. 34 (oH in. NHGH2 + solvent signal). 3.90
pge ), 4.20 (2H t, J = 5.0 Hz, NHCH2GH2),

6.37 (L H s, enol CH), 6.84-6.98 (3H, in, 3 x ArH),

. 48-7.60 (3 X AL - 7..93 2 ] =8

b i el A LA o efndor 22
i -R({4- 3 Meth&8-feny) I4plehyl-pditarfell ,3-H2he 1326 Mg, 65%)

%’é@gﬂl%ggﬂd&ﬁ)@?3lsé.%§&é>ypqﬁ {3?31 136. 75 ®

a3 0b@jned 47 2 tar aib1LRYIS () 325, (M1bg, FANMR{308:M K51 €DCls) 6

9 J—
300055 dt ek ATt s B RUR) Y ity SRS 75
383; diowne) hyaly gqnlspo'ﬂg,gas %@H,(ﬁe,rm@gnam H,Tq Ja= 8.1 Hz, ArH),

solution of conpound

on ¢ g .55g721.69 mml6??|g{t 60 H

a@@t(agl, t,0it &2 e Antl) 7484 %ﬁuéa 5 Hepeh fi§0dy Eh fyf = 69 Hz,
. h ;

AP0 5. i, s S5 ERAL 20, DL LS 6.1 100

at 4bef | x04 @08 34 284t €32.40i132180/7E35.42) @43 04 146030, 199.43, 209.53
was allowed to cool then diluted with chl oroform (25
Ppn.and washed with sat. aq. sodium bicarbonate (25

m) and brine (25 m ). The organic |ayer was

separated, dried (MySH(a.h)), filtered and

@laﬁgn_és_at ed in vacuo. The residue was purified by

ANg =1 PR P Het 1o} RY nE-S.
souhddt 0 give (380 ng, 48% as a brown oil: "H

, CDC13) 8 1.44 20 (1 5H, br s, O=CQ(CH3)3

and NHCOOC(CH3)3), 2.63-2.67 (2H, in, CH2), 2.76-2.79

B Bt 2D o g o
(sh) Brasladdel miaddld 27 b 3.08. Aol Bnterbbsityldiethylsilyl chlorde (458

56 (2H, in, 2 x AH, 6.72 (1 H d, J =80
Hng, Né]—%mo&). 3bhe(rppyturg pyas sgrrgd #f rgoTpACmpergtuse ‘q}d’er ?iszggr tS_Lh The

g'sﬁ#}en?gweré 808 vA D and ThSRsiiBEkaken up iTdi®hBréfRethMe{50 ml);

washed with sat. ag NH4Cl (50 ml); dried over anhydrous MgSO4 (MgSOs(anny), 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-
butyldimethylsilyloxy-3-methoxyphenyl)-6,6-dimethylhept-1 -ene-3,5-dione (711 mg,
71%) as a yellow oil: '"H NMR (400 MHz, CDCl3) 5 0.17 (6H, s, Si(CHs)o), 0.99 (9H,
s, SIC(CH3)3), 1.20 (9H, s, C(CHs)3), 3.83 (3H, s, OCH;), 5.77 (1H, s, enol CH or
phenol OH), 6.39 (1H, d, J= 16.0 Hz, vinyl CH), 6.83 (1H, d, /= 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)
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To a solution of
5- (4-(2- N-boc-am noet hoxy) - 3- net hoxyphenyl ) -2, 2-di net h

W@ keoBAo3menyl pent - 4- ene- 1, 3-di one (200 ng, 0. 4PCTEBR)07/002527

in dioxane (2 mM) was added drop w se dry HCO in

di oxane (4 M 0.425 nm, 1.68 mol ). The reaction was
stirred at RT for 1 h, afteﬁiMnch di ethyl ether (20
m) was added and an off-white erul sion becane 30

vi si bl e. The sol vents were renoved by evaporation in

vacuo to give a clear resid R dual
Tma Sﬁi@%\ﬁghlmﬁy of ot {4, rhbuwdefheﬁlﬂgwaﬁgifﬁglﬁa h%@enﬁ) 6,6-

(g'f’x%éd{}%%e\ﬁpl gpgg%‘/ { 9&%2 37 mé @;%?%CQ?%WF (%J-m'i)l'lﬁlder N, was added

cuu

potistiun? teanbutositb ()4@3)2) mB-hed hmx;lpzkreirtyh)ed Tor a further 45 min at room

fggl%g%/alfuegﬂ :Atasg)?qt@&ﬂf ngeéﬁﬁ dcl;](}/lgft&‘g 5%1?5 (;_1’&7 10 l)ng {ﬂ-ﬁg (@ mﬁ was

e&d\‘fé&@]ﬂ the%itxﬂﬁ'le h%%@&greﬁﬁi ﬁﬁ SbfﬁSW)ater 4%5) wadddds@td the cooled
MR (400 Mz, 38 (6H, s,” O=CC(CH3)2),
mlmre(fdﬂpwed b)ZDQM:I@ m1)3 o&rjgasucalayfms separaigaippshied with

5855 D mO\ A5 el g e od phe Grighpphs prifed

lgi gﬂlﬁ;ﬁ cﬂ?oxﬁélo?‘aplﬁ& on/ sﬁca%@né‘ﬂwhlﬁfdrhethﬁxe&ﬁ eh(eilH;o @ve the
r(npppmptlhyl al\k}q)ated'pr%lct lj)qg @-dert ]yutygh@et}rzlse)ly].%y-szn])gt}%gPﬁmhenyl)

RS 00 SR 8 1947231 gty oty s

0.28 (@H;s s3eHhy), (1@@(9}15 s, si@(cslz})3§4 081(:9121 Z,Z:(CE&&)OBw (BH, d,J=
147.74, 151.73, 202 ppm mel t| poi nt
FA17 ORI BO8 130 (31 hOBTEM AR dMharard ORzEni o

@Hﬁ’(gfﬂj 3 @EPY, 12 19% B9 WEAGAESS ( ‘i’ﬁtéﬂjﬁﬂ 0ifilz, ArH
g%e'a oV%‘EEahpl@sf t%e charactéﬁlsatlon data f )
6.90t(hdy d, Jcomodim deHyy @99 (19,eld, V r 8TRIY.@H3, AﬂHibWéI?llH d,J=156
Q her %ﬁnples of synthesised conpounds with their

HrayakH) BB on  data 20 Com poun d 94

(E)-1-(2-Chl orophenyl ) -5(4- hydr oxy- 3- net hoxyphenyl ) pen
t-4-ene-1,3- dione Starting nmaterial: Procedure:

Yoel stirring solution of (E)-1-(4-tert- butyldlmethylsxlyloxy -3-methoxyphenyl)-4,6,6-
trimethylhept-1-ene-3,5-dione (540 mg, 1.33 mmol) in THF (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 (MgSOasanny), 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: 'H NMR (400 MHz, CDCls) 6 0.17 (6H, s, Si(CH3)), 0.99
(9H, s, SiC(CH3)3), 1.18 (9H, s, C(CH3)3), 1.41 (6H, s, 2 x C(CH3)), 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, J = 8.0, 2.0 Hz, ArH), 7.66 (1H, d, J = 15.6 Hz, vinyl

CH) ppm.
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2-chl orobenzoi c acid as Exanple 10 32% Spectral LCVS
331 [MrH +; 'H NWMR (400 MHz, CDCl13) S 3.96 data: (3H,

W@ 20090000y8 5.88 (1H, br s, enol CH or phenol Q{T/G828/002527

(1 H s, enol CHor phenol OH), 6.47 (1 H d, J =15.5
Hz, vinyl CH), 6.95 (1 H d, J =8.0 Hz, ArH), 7.07

(1 H d J= 2.0Hz, AH), B4 (1 H dd, J = 8.0 and
2.0 Hz, ArH), 7.34- 7.50 (3H, in, 3 x ArH), 7.64 (1 H,

d, J = 15.5 Hz, vinyl CH), 7.63-7.66 (1 H in, ArH),
15.70 (1 H, enol 3C.__NWR (100 Mz,

@DArB)- tegt—@gyk\glnnethml@lggxy-ﬁggetgq_xypj_lg 184,4.6 ((rgqyrazm:thylhept 1-ene-

50025 iy s S Sy 8 o s

Om 106 %ﬁk@ﬂ&&?ﬁnﬁ’ﬁ@ér@ﬁx@ﬁﬂkﬂ@ﬂﬁF (@22 98, 0.76 mmol) was added

1- (4- Chl 3- hyl -
éﬁbﬁ‘g}’[’g(f ﬁ@(ﬁoh?t{p%eg?gs éqg) 1§ ge nX@taBi? tﬂferfau%‘ﬁ{: 3\{,% shr 1rrer:? oveml)éht at

%g)?r?f‘e e?aéurg' ol ffhr thlétlﬁxléltﬁ’é %l@en@%%'re@mrﬂeﬁﬁc@uﬁ&o leave a
17% Spectral LCM5 [MH + 343;'H NWVR (400

Mslziu@l@ﬂii&) ws purdfddat @lumi® Ishromatqgr@}xy 0B. sgg:a(ug}qg dichloromethane

Eaicio pes 1ot o Tp R - Qg RO gt o 4.5

.
(elrah'netlg/lhe%(hbenej} 96102% ISI) 1‘1{7 Igag,Sggﬂ%))las a daﬂ@yélﬂoW‘bll ﬁ;l NMR (400

MHH CEICIW ﬂ-l)19 (7H89 ((CHhi)3).dl, 4266654). S X %CH;)) %3 3H, S OCHs),

| or t ho
G oA ORI s SR B R B 0
Rrﬂs%iw?Hﬁ gkdr 0 H4; aRTRra231 Aeadiyl = Ren2.0iHz, acHy, 766 (1H, d, J
Exaipl e 5% Spectral LCMS 345, 343 [M+; 'H NMR
EA000 NepvingifcHBpps 2. 45 data: (3H, s, PhCH3), 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 (1 H d, J =
Bxafnptesevinyl CH), 6.87 (1 H d, J = 8.0 Hz,

(F)-5-(4-hydroxy-3-methoxyphenyl)-2.2-dimethyl-1-( 1-methyl-cyclopropyl)pent-4-

ene-1,3-dione

(Compound 90)

Imidazole (298 mg, 4.37 mmol) and ferz-butyldimethylsilyl chloride (659 mg, 4.37
mmol) were added to a solution of compound 38 (1.0 g, 3.65 mmol) in anhydrous DMF
(30 ml). 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 DCM (25 ml).
The solution was washed with sat. aq. NH4Cl (25 ml), dried over MgSOu(ann), filtered
and concentrated in vacuo to give a residue. Purification by column chromatography on
silica using DCM / petroleum ether (1:1 — 3:2) as eluent gave (E)-5-(4-tert-
butyldimethylsilyloxy-3 -methoxy—phényl)- 1-(1-methylcyclo-propyl)pentane-1,3-dione
(1.4 g, 99%) as a yellow oil: 'H NMR (400 MHz, CDCl4) 6 0.15 (6H, s, SiCH3),), 0.77
(2H, q, J = 3.5 Hz, cyclopropyl CH;), 0.97 (9H, s, SiC(CHs)3), 1.31 (2H, q,/=3.5 Hz,
cyclopropyl CH,), 1.35 (3H, s, CHj), 3.82 (3H, s, OCH3), 5.70 (1H, s, enol CH ), 6.34
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ArH), 6.98 (1 H d, J =20 H, AH, 7.06 (1 H dd, J
=8.0, 2.0 Hz, ArH), 7.13-7.19 (2H m 2 x ArH), 7.40

W@ 100800378 J= 8.0 Hz, ArH), 7.55 (1 H, d, J = HEI/6BR;/002527

vinyl CH), 15.89 (1H, br s, enol OH ppm 13C NWR

(100 MHz, CDC13) S 20.61, 55.95, 100.91, 109.51,

114.84, 120.53, 122.93, 125.80, 127.55, 129.56,

131. 38, 135.82, 136. 48 139.22, 140.61, 146.79,

gﬁi d9£l',— 1]67@}1§5vm% 87J 80Hz ArH) 6.99-7.02 (2H, m, 2 x
| oro- rreth Il p S% -(4- h roxy-3 rrethoxy

mﬂéhy?l §q3(eluhid A= éﬁélliz,suwl&ﬂs aetl}hdvrﬁa@r@ﬂ O&]):ppm.

Procedure: Yield: 3-chloro-2-nethyl-benzoic acid as

Exanpl e 10 26% Spectral LCMS 345, 343 [M+; 'H NWR

T4 @QtiMikg so@ﬁh&ﬁ)-@ (Z t5r3 bd@ﬂdime(l@ﬂhly&xxy%ﬁdﬂm)oxy@h@ﬂyl)-l-(1-

(3H, s, OCH3), S, CIH phenaol C@

@eztwlmlq-{roayl)nemanfsl %dme(w‘ﬂyﬁ 6311}10 an 9@13/(110% THF (33 ml)

‘ﬁﬂ% Elgdas @hkﬁrg lg (927 éﬁ% Iflzkb% 7.93 mm% 0 %rﬁgﬁrl&g contl?lué(f'for a

ftlﬂ'ther A H)m aVroBih teinpktatwte. To thlsscﬂutlﬂm WN ddded MeflGO 61 rrHl, 7 57

@q)lol) L "&‘imFF @eﬂggd G refﬁmf?léﬂ) ‘fp% Giﬁﬁﬁﬁﬁ%&" R cooted

M’Kmrc%maafled % g35 mPp- "ﬁfé’or%&ﬂe fager wikkeparated 1wadhed with
120. 35, 122. 9 126 127.50, 131.11,

#@ter 435 miB enaﬁ)(Mg&@«aﬂs) filwedagd 'coqcﬁetr@@d im varu@g T'he residue was

179 gc? by cc?l%m%schpoomatographyocg)nsélpg sing IE % eﬁﬁ?&RZ/ /0593)%%7(100 00—

9&)53 is Elgekinb @{\Q—(E) Hquhyﬂtmhwm)eﬂfﬁs(xmdxydar-mumayqyaem)ey 2-
henéﬂgfent- -ene-1, 3-dione Starting nmater I
Piraeibylot-é1 -methylgrclopsopyhpentane | aetions (1er &% a&welé%w oil:

%@5‘%@%%@%"%'@(6 I %%) 4221 @EMDS 54%%%@%@;/1

?l (.98 (3H, %, slemng,)gﬂcms (pngth3)c1J(,z9 @9, § + 35 He, cyclopropyl
enol CH or OH), 6.48 (1 d,

CH,), 1.40 (6H, s o CC(CH;)Z) 3.83 (3H, s, OCH3) 6.60 (1H, d, J = 16.0 Hz, vinyl
CH), 6.84 (1H, d, J = 8.0 Hz, ArH), 7.00 (1H, d, J = 2.0 Hz, ArH), 7.07 (1H, dd, J =

8.0, 2.0 Hz, ArH), 7.69 (1H, d, J = 16.0 Hz, vinyl CH) ppm.

(E)-5-(4-tert-butyldimethylsilyloxy-3-methoxy-phenyl)-2,2-dimethyl-1-(1-
methylcyclopropyl)-pentane-1,3-dione (1.25 g, 3.22 mmol) was dissolved in anhydrous
THF (30 ml) and stirred at room temperature under a N, atmosphere. TBAF (3.86 ml,
3.86 mmol) was added (yellow/green solution 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 303
[M+H]", 301 [M-H]"; '"H NMR (400 MHz, CDCl3) § 0.62 (2H, q, J = 3.5 Hz,
cyclopropyl CH3), 1.26 (3H, s, CH3), 1.29 (2H, q, J = 3.5 Hz, cyclopropyl CHy), 1.41
(6H, s, O=CC(CHz),), 3.92 (3H, 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, J= 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: BC NMR (100
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CH=CH), 6.93 (1 H, d, ArH), 7.04 (1 H s, ArH), 7.10
(1 H d, AH, 7.42 (1 H d, AH, 7.59 (1 H d,

wW@kbeghh3978. 68 (1 H d, ArH), 7.91 (1 H, s, ArrT/GBRN07/002527

101

(E) - 1- (4- Cyanophenyl ) - 5- (4- hydr oxy- 3- met hoxyphenyl ) pen
t-4-ene-1, 3- dione Startlng w8t eri al : Procedure:

Yi el d: 4-cyanobenzoic acid as Exanple 31% 10

MIEC B, 6363 820 4uM 19, 2588Nn$?2é 306\68.98 PNBB 1JA) 4.85, 119.27,
3.89 data: (3H s, OCH3), 5-6.90 (3H, m1 x vinyl
3.8 d20.6%, 144529) 14@82214§§5H197d$j3 23088@pm. 2.0 Hz,

ArH), 737(_1H d J= 2.0H, AH, 7.77 (1 H d, J
= 16.0 Hz, vinyl CH), 8.07 (2H, d J =84 Hz, 2 x
Prihpled719 (2H, d, J = 8.4 Hz, 2 x ArH), 9.77(1 H,

br s eno{l C]—I) prlrl1 13C NI\/R (100 M—|z ,O S

4 07 73 128.21 (2 x CH), "33, 43 (2 x o).
Mmz' : 86, 148.64, 150.39, 184.00, 184.14 ppm

b (4 s B4 PR B o] (P Yl Bt OB ) Blciom

é’l @érgon 145 ﬁ(x%éind%ta%él:teﬁ@@l th%(ﬁhcpréissﬁ& dPh Hl'@gen k@th%ng for 18

pect r f 5 [M:Na] +; ' H NVR (40
HafThe s@pSisdyn Baslfidged gnpuga a Qd@ﬁg}lg}a getgargbﬂl(s:];pfl t}gough W1th

%Hggce@gcb |8|§ @?bn %ﬁ g‘n Osﬁpv%lb I%Hggzéos v% QQESIW whﬁ:h%s%nﬁed by

'EBlum\h' dl’aYdszb&rapl@ &551(1&a ﬁ!;lng DCM as=e18en4' tdrlgweAF(H}ﬂuci’oﬂl&nyl) -5-(4-
H, 1. 7.14 (1H, dd, il

qi-npxy?l Iggh()mhe@yl) 3 2-dlgleg1y,].]éenta?exl 3- Q\llo 20% g 2%%/6)_'[13 d brown

Sl MM%%?QQZ}? +Vigg MQ%%OO&}%%CW %Sd} 43 (@, s824< o, 2.63-

bz, (28DmLl 8H, 5 23ﬂ6~1$0 (B3, Iﬁ&:H5>)53 94 (31973 m;mpsasaem br s, phenol
114.80, 121.08, 122.79 % ?@ 11217 112

o), 6.49 (1H, d, J = 20HzArH)655(1H 2.0 %674 (11, d, J
= 8.0 Hz, ArH), 6.99 (2H, brt, J= 8.5 Hz, 2 x ArH), 7.68 (2H, q, J = 5.5 Hz, 2 x ArH)
ppm; '>C NMR (100 MHz, CDCl3) § 23.09, 29.47, 41.00, 55.70, 61.02, 110.87, 114.15,
115.55, 115.77, 121.07, 131.54, 131.63, 132.24, 143.94, 146.23, 164.07, 166.61,
197.65, 209.56 ppm.

Example 58
5-(4-(2-Aminoethoxy)-3-methoxvphenyl)—l-phenvlpentane-1,3-dione hydrochloride

(Compound 88)

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. After 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 organic layer was separated, dried

(MgSOy(anny), filtered and concentrated. The remaining residue was purified by column
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127. 73, 133.50, 139.99, 146.76, 147.71, 156. 22,
179.91, 188.53 ppm WO 2008/ 003978 PCT/ GB2007/ 002527

wW®2008083978 PCT/GB2007/002527

(E) - 5- (4- Hydr oxy- 3- met hoxvphenyl ) - 1- o-t ol VI pent - 4- ene-

| ,3-dione Starting material: Procedure: Yield:

o toluic acid as Exanple 10 282)% Spectral LCVS 311

[ MFH +, " H NMR (400 MHz, CDC13) S 2.55 data: (3H, s,
63l graph9én 63ida using Gﬁiﬁdrom@t}ﬁﬂe (tﬂérl. pdﬁfois’cthg’/ha:detaﬁ.‘é{9 1—7:3)
and henol O—g 6. 47 H, _d, CH),

®. Dve (@15 {4-(2gbocaminge Onz) 3-merh)oxmh%1)(1rph¥n?/&?en&4fni 1g3-dione

(sl sy Ryt e g 58 58

@ZCO?CH)})Q 3. 553 64 H).H O, NHCBLS) 3. 9-32(3H°\&,H))CHZ) a4104411m(2m m,
Hz, éﬂ‘l 16.08 (1 brs, en %J—(?
HbiﬁHa 34 RV OFss O L2 (@é@@yolscléb e, (1554, 37 18.0 Hz, vinyl

5185 198 0,316, Kby 20 B o122 ol -

8461.681z, MRA), 87].46 1796 631, h9Bx 20HYEhe4 04, d, J = 16.0 Hz, vinyl CH),

E)-5- (4- Hydr - 3- et |)-1-mtolyl t-4- -
198 Ghichd Y Sedi i oo ia Srepk ey e o
m t ol ui c acid as Exanple 10 43% Spectral LCWVS 311
[ MEH +," H NVR (400 MHz, CDC13) S 2.44 data:

Phiges) (103nbénd gyidise (OCHEY), weregddedi i (Fyd-@- (2:(shﬁ>@tan@ppethoxy) 3-

h
leuB Ry phehutifpl < 1 2P L0 GLRRR o
palfedfuniion carbohl] 14 rgPand s'hbj'éctdil to A ballaorﬂpﬂdzsura%ﬂ-l)ydrﬂgeﬂvivnh

1H dd, J =8.0 20 Hz Ar,735737
stirgngfor 18 }33Tl(1qsqqperg§10n3was filger Halﬁougjpl h(ca gel and t%ushed

(-S4 g ey e

B i&ﬂiué&vhid}ﬂ.ﬂraﬁﬁuriﬂeﬂ]hm,lurﬁﬂ 2hi®matdgzaphyn silca Big petrol/ethyl

%ézeZétg %9 1> Lgsto gilv?f,:?,@ ?llmg:,[;'?%g asa ye?ﬁow 8. LS80 [M+H]", 464

[M+Na]"; '"H NMR (400 MHz, CDCls) § 1.45 (9H, s, 0=CO(CHjs)s), 2.72-2.76 (2H, m,
CH,), 2.95-2.99 (2H, m, CH,), 3.51 (2H, q, J = 5.0 Hz, NHCH3), 3.85 (3H, s, OCH3),
4.05 (2H, t, J= 5.0 Hz, NHCH,CH,), 5.23 (1H, brs, NH), 6.15 (1H, s, enol CH), 6.74-
6.85 (3H, m, 3 x ArH), 7.43-7.55 (3H, m, 3 x ArH), 7.85-7.87 (2H, m, 2 x ArH), 16.15
(1H, br s, enol OH) ppm.

To a solution of 5-(4-(2-boc-aminoethoxy)-3-methoxyphenyl)-1-phenylpentane-1,3-
dione (211 mg, 0.48 mmol) dissolved in dioxane (5 ml) was added drop wise dry HCl in
dioxane (4 M, 0.36 ml, 1.43 mmol) and stirred at RT for 1 h. After this time diethyl
ether (20 ml) was added and an off-white emulsion was visible. The solvents were
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-aminoethoxy)-3-methoxyphenyl)-1-phenylpentane-1,3-dione
hydrochloride (163 mg, 99%) as a brown powdery solid: mp 80°C; LCMS 342
[M+H]", 364 [M+Na]", '"H NMR (400 MHz, MeOD) 6 2.79-2.82 (2H, m, CH}), 2.99-
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146. 78, 147.80, 180.27, 188.70 ppm 105
(E) - 5-(2-Chl oro-4- hydr oxy- 5- net hoxvphenyl ) - 1- ( napht ha

W@ p@s/8039y8 ) pent - 4- ene- 1, 3-di one Starting mat erPEil/GB2007/002527

Procedure: Yield: 2-naphthoyl chloride and (E)-4- as
Exanpl e 10 48% (2-chl oro-4- hydroxy- 5-nmet hoxy

phenyl )but-3 -en-2 -one (preﬁé}ed from

2- chl or o- 4- hydr oxy-5- net hoxy-benzal dehyde fol | ow ng

1 be (7Bl AOCHYS, 33303134 {2H,n, NHEHS heothent signay)d. 90KBHi si§)CHs),

5201y 017 > -0 KoREEB i 6. T, SOBCHR, 0 4EEE (GHiin, 3 x
%IH%7 60 (?%_ﬁxlf'x At Pf‘(%‘?iﬂ QHJOI 8 @ml 2 Qﬁr,H)@Eﬁf? B NMR

enol eno
W@’D)QBQW& RW@@QMOI]ZS&T6 9!85354|1|11§'l54 OHY7 51, 122.73,

4 (1 2
AN ), 190 8 58 5340736 7%, T, Y47 &5 1.5 T
fx? 4§pgml—|z ArH), 8.02 (1 H dd, J =8.0, 2.0 Hz,

i%) (I H d J=16.0 Hz. vinyl CH, 8.51 (1 H
s, ArH), 16. 26 (I H brs, enol OH ppm ' 3C NWVR (100
Mz, CDCI3) S 56.18, 97.67, 108.26, 116.04, 123.27,

24.89, 126.77, 127.78, 128.19, 128. 38,

g’;gg gﬂ@w ihQEthoRy)- j-%?etﬂ@xxp @-E-Q?pheﬁgggeﬂﬂmelﬁ@(ﬁﬁle hydrochloride
ppm 106

ﬂgugiggggﬁﬂhoxy 4- hydroxyphenyl) 1- phenyl pent - 4- ene- 1,
3-dione Starting material: Procedure: Yield: benzoic
acid and 1-(4-hydroxy-3- as Exanple 10 46%

glohoseyrivanf copbuid 32 @85 § 1-6n@moby ie pactenitdile ¢20 mi)wis added 2-

vanillin
(Boc-amino)ethyl bromide (0.415 g, 1.85 mmol) and potassium 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. aq.
sodium bicarbonate (25 ml) and brine (25 ml). The organic layer was separated, dried
(MgSO4(anny), filtered and concentrated in vacuo. The residue was purified by column
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, CDCl;) 6 1.44
(15H, br s, O=CO(CH3;); and NHCOOC(CH3)3), 2.63-2.67 (2H, m, CHy), 2.76-2.79
(2H, m, CH>), 3.49 (2H, d, J= 5.0 Hz, NHCH,), 3.75 (3H, s, OCH3), 4.00 (2H, t, J=5.0
Hz, 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, J= 8.0 Hz, 2 x ArH), 7.50 (1H, t, J
= 8.0 Hz, ArH), 7.68 (2H, d, J= 8.0 Hz, ArH) ppm.

To a solution of 5-(4-(2-N-boc-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 became
visible. The solvents were removed by evaporation in vacuo to give a clear gum

residue. Residual dioxane was removed by azeotroping with methanol and then drying



10

15

20

following the method of Denniff, P., Macleod, |., and
Wiiting, D A JCS Perkin |I. 82-87 (1979)) Spectral

WQ BNB0GD1s [ MrH +, ' H NVR (400 MHz, CDC13) S 1.BOI/G8aian02527

(3H, t, J =7.0 Hz, OCH2CH ), 4.19 (2H, g, J = 7.0 Hz,
OCH CH3), 5.93 (1 H, br s, enol CH or phenol OH), 6.33
(I H, s, enol CH or phenol O9%1 6.51 (1 H d, J =16.0
Hz, V|nyI CH, 6.96 (1 H d, J =80 Hz, ArH), 7.06
{h% é)’hdﬂét urider hi g;x \@cﬁn tcﬁglb'): S- Az (i”an{uloétho -néet‘g% enyl)-1-
dhenyipem@ne-leleW hydrochlprl 67(1§e mg, 29%) és aiyéﬁf -vehitp gny solid:

éé@%%ﬁ?@[@%{ o3P 55 SHitby Wiy, BT Bl MBS .

£00 M3, dOMeDDY) B8 (61 %, BECCL2BI; B 2(78 (4H, CH,), 3.29-
132 34 136. %g 1411)0() 43, &46 S07 &7 5%§ (1 ( 2§l®x 2)
3188.(28, mphﬁH%+ solvent 51gnal) 3.76 (3H s, OCH}3), 4. 16 (2H t,J= 5.0 Hz,

Rl SRRy P T3 RO e 55

fr1e N, g=oherEQneHR G 3B-AS 6 XA Bx HaH), 371%7 68<¢HﬁimuArIrl}; 7.58
citric acid and dichl ororreghane in the wo

Sold i 06 2 0ia) 2 x(Aer;)PP%lQ\NMRH O Tp oD B 19.32, 24.54,

%]73%1 ﬁeg%%%% 7 ’58 B9 E%ﬁ? 11(3(323)1 1. %ﬂ%b}%@%‘gqgo 75,

%@lﬂ) 1,376729332{ (18 HA7d/4 5 1:737 282 IF-lZZIZArSH)pm 7N64ne(lt1.ng—p01dt; was
12 (1 H J 4, 1.8 Hz,

p@qorqed drleztcztf’(Engr%COmc ﬂafsrezpfll&'s C%“Pﬁ?‘m‘% 62 (1 H d, J

= 15.9 Hz, CH=CH), 7.86 (2H, d, J = 8.4 Hz, ArH), WO

2008/ 003978 PCT/ GB2007/ 002527 96

Example 60

Using procedures detailed in the above Examples, the characterisation data for further

compounds are listed in Table 5.

Table5 Other examples of synthesised compounds with their characterisation
data

Com-

poun

d

94 (E)—l—(2-Chlorophenvl)—5(4-hvdroxv—3-methoxvphenvl)pent-4-ene-1,3-
dione
Starting material: Procedure: Yield:
2-chlorobenzoic acid as Example 10 32%

Spectral LCMS 331 [M+H]"; 'H NMR (400 MHz, CDCls) § 3.96
data: (3H, s, OCH3), 5.88 (1H, br s, enol CH or phenol OH), 6.18

(1H, s, enol CH or phenol OH), 6.47 (1H, d, J=15.5 Hz,
vinyl CH), 6.95 (1H, d, J = 8.0 Hz, ArH), 7.07 (1H, d, J =
2.0 Hz, ArH), 7.14 (1H, dd, J = 8.0 and 2.0 Hz, ArH), 7.34-
7.50 (3H, m, 3 x ArH), 7.64 (1H, d, J = 15.5 Hz, vinyl CH),
7.63-7.66 (1H, m, ArH), 15.70 (1H, br s, enol OH) ppm; °C
NMR (100 MHz, CDCl;) § 55.97, 101.99, 109.51, 114.83,
120.44, 123.05, 126.92, 127.56, 129.95, 130.62, 131.56 (2 x
CH), 137.07, 140.90, 146.79, 147.95, 179.29, 189.99 ppm.




16.19 (1 H s, OH) ppm 54
1- (3- Chl or ophenyl ) -5- (4- hydr oxy- 3- net hoxyphenyl ) pent -4

W0 2008003938 di one Starting material: Procedure:POi/6Be007/002527
3-chl orobenzoi c acid as Exanple 10, 24% except using
citric acid and dichloronethane in the work-up
Spectral M5 (+ve): (mz) 331 9a+; 'H NVR (300MHz,
CDC13) b data: 3.94 (3H, s, OCH3), 5.91 (1H, brs,

), 6.28 (IH, S, enol CHy, 6.49 (1 H d, J = 15.3

H, : ; , =5 ;
bz, ArHjend14Qdibde H, t, J = 8.1 Hz, ArH), 7.48 - 7.51

1% ]l_.|1 I(é]_qqrtlg;) n‘@.ﬁ? 35(51 H 4, i]’ro_cetlh?reg Hz, CH:Q}_Deld

1- ( 3, 4- ‘BrbiRra? sl penzaic eddhy dr ox3-Bamne by pheiy| ) pe
nt - 4- enSpectdl  di dp@MSt MH 1N 4l HaNMR (40pNde dRNE:) 6 2.43

Yi el d: d8ad- di chl GHobeOHg), 8.92¢3, 2 ©EH:PEE(1H),s, @ CH or
except using citrpienalcOH) 8126 (1H] £ Rkhelr CH®E pher®] OH), 648 (1H,
wor k- up Spectral VEH-CH), 69(31(1119) ds ﬁa{j\/lv(wdm sbkﬂﬂ\ym 10 (1H,

300MHz, CDC13) glaa), ?»4@@1 3HAB, )H7 68
pr's, F?H)’,P_??“ (1¢1‘H B, Aﬂ@P7 SQQ'T'H 28 o i‘r.l-H’ d. J=
1o, 0 Tz, 84 Hz;,—ArHy,— 707

CH=CH) 4ZndG3ldiohk 0. J = 8.7 Hz, ArH), 8.03 (1 H s,
s, OH ppm

Starting material: Procedure: Yield:

4-chloro-2-methyl-benzoic acid as Example 10 15%

Spectral LCMS 345, 343 [M]"; "H NMR (400 MHz, CDCl;) & 2.45

data: (3H, s, PhCHs), 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,
ArH), 6.98 (1H, d, J=2.0 Hz, ArH), 7.06 (1H, dd, J = 8.0,
2.0 Hz, ArH), 7.13-7.19 (2H, m, 2 x ArH), 7.40 (1H, d, J=
8.0 Hz, ArH), 7.55 (1H, d, J = 15.6 Hz, vinyl CH), 15.89
(1H, br s, enol OH) ppm; >C NMR (100 MHz, CDCl;) &
20.61, 55.95,100.91, 109.51, 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.

97  (E)-1-(3-Chloroe-2-methylphenyl)-5-(4-hydroxy-3-methoxyphenyl)pent-

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, s, OCH3), 5.92 (1H, br s, enol CH
or phenol OH), 6.44 (1H, d, J=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, d, /= 8.0
Hz, ArH), 7.64 (1H, d, J = 15.6 Hz, vinyl CH), 15.81 (1H,
br s, enol OH) ppm; >*C NMR (100 MHz, CDCl3) § 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.




56

1- (2, 4-Di chl orophenyl ) - 5- (4- hydr oxy- 3- met hoxyphenyl ) pe
wmpeodoeses 1, 3- dione Starting material: ProcedeCEGB2007/002527

Yield: 2,4-dichlorobenzoic acid as Exanple 10, 8%

except using citric acid and dichloronethane in the

wor k-up Spectral Ms (+ve): (M%) 364 MH; 'H NWR

(300MHz, CDC13) data: WD 2008/ 003978

PCT/ GB2007/ 002527 97~ S, 3.95 (dH 5, ou—|3) 589 (IR

br O

1538 oy O 8 : AR oi
(1 H % (1 H d J He, Alvp ‘7%3

(1 H taginsm Lé 471’1"fe re A te

7. 57- 7. 5IPPH-mehy @PE@?I a

61 ?Sspecg’al LCMS [M] 3’3‘{”)1{ NMR (400 MHz chm 249 GH, s,

6- (4- Hydrtaxy- 3- neE€Hox§PAERH 9 OCHmph8hblars, tnaliCHexpignol
ene-2, 4- di one St@H) bAG (h: s renell CHRr pbeliOd), ¥i48I(tH, d,

1- napht hal eneacetCH=a%l)b.93 (1E alyplrH), 17004 A%, sexdép?.10 (1H, d,
using citric aci dagl7.4di(CH] @rapt Nanel Hd, CHeCMRITGIURH,
Spectral M (- ve)d Art1)Z).9 BEIH M-ArH) ppl NVR ( 300MHz,

CDCI3) aata fi ZUbZU/(Z 5H, nr, 2. 49 (1.8H,s),
3. .

( =2 .

4. 83 (Oalahle brs). 5 22 (0.3H, brs). 5.70-5.72 (1 6H,
n),640675(2Hn) 6.76 (0 9H unresglyed m,
02 ( OHINg Ml ey 7. p3Procedure: Pield

4-cyanobenzoic aci as Example 31%

10
Spectral LCMS 320 [M-H]"; '"H NMR (400 MHz, DMSO-dg) & 3.89
data: (3H, s, OCH3), 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, ArH), 7.77 (1H, d, J = 16.0 Hz, vinyl CH), 8.07
(2H, d, J=8.4 Hz, 2 x ArH), 8.19 2H, d, J=8.4 Hz, 2 x
ArH), 9.77 (1H, br s, enol OH) ppm; >C NMR (100 MHz,
DMSO-dq) 8 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-Butylphenyl)-5-(4-hydroxy-3-methoxyphenyl)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: CDCls) 6 1.36 (9H, s, C(CH3)3), 3.97 (3H, s, OCH3), 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 Hz, ArH), 7.08 (1H, d, /= 1.6 Hz, ArH), 7.14
(1H, dd, J= 8.4, 1.6 Hz, ArH), 7.50 (2H, d,J=8.4 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, CDCl3) 6 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.




(1H, brs), 7.23-7.68 (6.5H, n), 7.70-8.10 (4.4H m,

8.71 (0.4H, unresolved m, 9.55 (0.9H, unresolved m

W@ 2098100028 PCT/GB2007/002527
6- (4- Hydr oxy- 3- met hoxyphenyl) - 1, 1- di phenyl hex- 5- ene- 2,
4-dione Starting material: Procedure: Yield:

di phenyl acetic acid as Exanple 10, 6% except using
citric acid and dichloronethane in the work-up

2.05 s), 2.19 . 2.40 (0.3H,_s),
3. 70- 3. S;grt(iqgmatqnal 3.93 (3H, Brocegwrsj 5 10 (geldn
brs), 5.31-GldBcaddeH, m), b5.59 (esHHamplel0 226
(1H, s)Spéati@8 (0.OEMSs)1,1 [B4-80] (' BINR (400 MHz, CBCIHID, 2.55
CH=CH) ,d#ta®1 (1 H3Hs, PhGHH, 19HBH,Ar GICH,Y, 600 (2H, b, enol CH
(4H, m, 7.25-7. 50,d(phehbl OBy, 64753 H( dHI =d 6.0z, ¥anyd (1), 6.94
gH=§13H) OI15 28 (1 iy, 9, 7O0 BRMAAD, 7.06 (1H, d, J = 1.6 Hz, ArH),

> (5 eFZ fzozy 3 e} hy Mi’*lﬁi”y'—)gé 115%"&%@/'72'4 PEEH, The x
e h'ylon %%‘('i‘ﬁ {HBJ%rd §‘|6H Aﬁgg;grw 1H,d, /=80
aci d (synthesied F q@yk Bt( usj’ }FZX En 0166%861}1
phenyl acetic aci d9rSa@o40. éf)%@&@ Hz, CDCls) 520.64,
PCT/ GB2007/ 00252755.88 141 ) b@%ﬁ%tlﬁéﬁé 70, f22- C(B’r‘@glﬁ
Spectral MS: (m z)2338 IRBHS, 13@@@(&/@(3@0‘%2“ ECE14)148-29,
.57 data: (6.4H]4678,24T83)1791616393.808pm s) |

.73-1.75 (1.6H, m, 3.74 (0.5H, s), 3.81 (O 3H S
. 881 ( 2(16454(4-$1ydEkB3-m&hd I)-1sp-toby] 3
15.9 Hz, CH=CH), 6.88 (1 H d, J =28.1 HZ, ArH),
. 93- 7. Sbartidg PrhteAnl: Ar H) , 7. 15- Pra@@dgdd, m Yield:
m-toluic acid as Example 10 43%
Spectral LCMS 311 [M+H]", '"H NMR (400 MHz, CDCls) 6 2.44
data: (3H, s, PhCH3), 3.96 (3H, s, OCH3), 5.91 (1H, brs, enol CH
or phenol OH), 6.33 (1H, s, enol CH or phenol OH), 6.52
(1H, d, J = 16.0 Hz, vinyl CH), 6.95 (1H, d, /= 8.0 Hz,
ArH), 7.07 (1H, d, J = 2.0 Hz, ArH), 7.14 (1H, dd, J = 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 OH) ppm: 13C NMR (100 MHz, CDCl;) § 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.

Oy 1T WO HF

105 (E)—S-(Z-Chloro—4—hvdroxv-S—methoxvphenvl)-1-(naphthalene-3—

vDpent-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-5-

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, CDCl;) 6 3.98

data: (3H, s, OCH3), 5.91 (1H, s, phenol OH or enol CH), 6.53
(1H, s, phenol OH or enol CH), 6.57 (1H, d,J=16.0 Hz,




ArH), 7.22-7.50 (13H, m ArH, CH=CH), 15.13 (0. 8H,

brs, OH) ppm 92
W@ E)os9P7dhi s( 4- Hydr oxv- 3- net hoxyphenyl ) - 2, 2- di PET/OBREEM002527

t-4-ene-1,3- dione Starting nmaterial: Procedure:

Yi el d: Conpound 47 as Exanple 56 56% Spectral LCVS

371 [MtH +, 369 [MH]-,"H NVRY400 MHz, data: CDC13)

S 1.55 (6H, s, O=CC(CH3)2), 3.88 (3H, s, OCH3), 3.99
(3H, s, OCH3), 6.adyl(dr), 701 @A, §5Ar5l)|'¢l4(/ll-l'|)’s| AGH),,7.55-7.63
6.84-6.88 (2H m(; ?1 &@MrHﬁ%@ 194 {3H, Gh, zlxﬁrﬁ)ed}t(m d,
ArH) 704(1 H,d 'o 2 ABN08.02 ( JA@'bZ(YH A}-}g807

H dd, J = +31®o'ﬁijr§gd};%18§;z

Hz, ArH), 7. 68 (1(%

3C NVR (100 Mz, .

109. 80, 111.36, 1031%57.63 40820, 116.08, 271 23.3%

124. 63, 126.64, 19 727312711&»1@5191%8 3% 128 406128055, 129.40,
148.50, 150.25, 108.68 13160, 133.36ph5.9B145.76, 148.02, 179.63,
(E)-1-(4-Fl uorophk&ﬁﬁy’lS)pIBnM hydr oxy- 3- net hoxy- phenyl ) -

2, 2- di met hyl - pent 4-ene-1,3-dione Starting materi al :

Prmd Ak o 1 6h et P élﬁ-‘ﬁ&léaf%dlone
Spect r a 7 H NWVR (400 MHz,

dat a: cﬁl@xeygelaielsa! (6H, s, oO=CPrecedyrsj, 3.89 (deld:s
OCH3) , &:neoic(atidanddr(4shydstrondl OH) , asgEmmpla 14, 46% J =
16. 0 Hzethwsiyphenyl)bit;1-6n87-0pe H, d, J = 8.0 Hz, ArH),
6. 92 ( Upktpackd ford ethyHzanilliér H), 7.03-7.07 (3H, m 3 x
ArH) ,  7foll@wiridhe ¢hethbd ofOd@ntfz, vinyl CH), 7.87 (2H,
br t, Jp; M’acfeohﬂ aRdXWHikRE, DPM ' 3C NMR (100 Mz,
CDC13) & gygk,,gpgggg( ﬁj 60.12, 109.75, 114.74,

15,20, 2

131. 94, S Z"‘h 1 3“1[ %%E %jﬁc;%?{l 50

198. 49 8 51 pp , z,
éﬁ pr

E) - 5- (4 Hydr oxv-

t hal ene- 3- H S, enol or p eno?gl?()l(g?{‘g(flﬁlwno} O&'%%?ff

v1nyl CH), 6.96 (1H, d, J= 8.0 Hz, ArH), 7.06 (1H,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
(2H, d, J = 8.0 Hz, ArH), 16.28 (1H, brs, enol OH) ppm;
BC NMR (100 MHz, CDCls) 6 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)-5-(4-hydroxy-3-methoxyphenyl)pent-4-ene-1,3-

dione
Starting material: Procedure: Yield:
4-chlorobenzoic acid as Example 10, 31%
except using citric
acid and
dichloromethane in
the work-up
Spectral MS (+ve): (m/z) 331 MH"; H NMR (300MHz, CDCl;)
data: 8 3.94 (3H, s, OCH3), 5.90 (1H, brs, OH), 6.26 (1H, s, enol

CH), 6.48 (1H, d, J = 15.9Hz, CH=CH), 6.93 (1H, d, J=7.8
Hz, ArH), 7.04 (1H, d, J = 1.8 Hz, ArH), 7.12 (1H, dd, J =
8.4, 1.8 Hz, ArH), 7.42 (2H, d, J = 8.4 Hz, ArH), 7.62 (1H,
d, J = 15.9 Hz, CH=CH), 7.86 (2H, d, J = 8.4 Hz, ArH),




yl)pent-4-ene-1,3-dione Starting material: Procedure:
Yi el d: WD 2008/ 003978 PCT/ GB2007/ 002527 99 Conpound

wo0asoPxranpl e 56 78% Spectral LCMS 375 [ M+H] RCT/8B23007/002527

[MH +'HNWR (400 Mz, data: CDC13) S 1.63 (6H, s,
O=CC(CH3)2), 3.86 (3H, s, OCH3), 5.92 (1 H, br s,
phenol OH), 6.5 8 (1 H d, J% 15.5 Hz, vinyl CH),
6.84 (1 H d, J =8.0H, AH, 6.90 (1 H d, J =20
Hz, ArH), 7.03 (5.1 (1Hds, GHypp0, 2.0 Hz, ArH),

/ 49-7.59 (2H,  1n, 2 X ArH), 7. 74 (1 H d, J = 15.5

( 2%_ VI (3 8;?0 0 3i-Hl€th?D ent-2%né-19R

(100 MclilngDClB) S 23 42, 56 01, 60.36, 109. 66,
114.66, 119.17, 124.109, 124. 79,,126, 61, 126.73,

127. 58 Stadiingamateriad 53° 159 84 P'f%?f"ﬁfe 32. 3p)ield:
133.01, 135- @éor@wos??ac“%mcs 66,3 0198 6924%00. 08
ppm 100 except using citric

(E) - 5- (4- Hydr oxy- 3- met hoxyphenyicid and2- di net hyl - | - p- t ol
yl pent - 4-ene- 1, 3-di one Starti riychierosrettane itPr ocedur e:
Yi el d: Conpound 65 as Exanpl e th6wdlappectral 'H NVR

(400 eckraf13) MSk+od): 334, MMQ@)}Q@D)OMHQ@@BC@S
2.36 (3fdtas. F’hCFS394 (33{ 8 o(:ﬁﬁ, 5591( oﬁn%’-zé ditl, sbénol

s, phenol gl
6.87 (1 H d, 5’2%;153 (8 f'Hy rm?’(:g:h {3, dd, J
Mz, AT, 7.04 (1 E"l 6 —’8 385
(2H, d, J 8 0 = 8{ -
Hz, vinyl , 7}_1/27%1 m, &Sd?( /Krﬁ}{ PB
70 _5- (4- Hvdroxv L6k JsL\anH ppm 2 2. dimethyl -1 -(1-
met hyl cyci o r opyl ent ane- 1, dione Start
ma§_§¥| -3 DR vl)-é—“-—hvdroxv-}methoxvphen%l)pent—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, CDCl;) §
data: 3.96 (3H, s, OCH3), 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 (1H, s, ArH), 7.14 (1H, d, /= 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, J = 8.7 Hz, ArH), 8.03 (1H, s,
ArH), 16.08 (1H, s, OH) ppm.

56 1-(2.4-Dichlorophenyl)-5-(4-hydroxy-3-methoxyphenyl)pent-4-ene-1,3-

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, CDCl5)
data:




Conpound 90 as Exanple 31 75% except using 10%
pal | adi um on carbon and with purification wusing

w@ 2008098978 hr omat ogr aphy Spectral LCVS 375 [ MtHPGT/GBZ®7/002527
[MH+, "HNW (400 MHz, data: CDCl3) b 1.63 (6H, s,
O=CC(CH3)2), 3.86 (3H, s, OCH3), 5.92 (1 H, br s,
phenol OH), 6.58 (1 H, d, J ¥715.5 Hz, vinyl ,
I(E|.Z84A§|%|),7d,03\](:80|—|z ArH) 6.90 (1 H d, J =20
: O

7407 b (2H IJS B’95®H s, (KZ 1%6 Zﬁnd;ii?r_s @H)’D{SIS HasJe_nol

Hz, vinyl A

(2H, in?/ 2 X Ar 8'8%% %? *& ?’H d %“H)

N r
11N§$§%0011M;Z17 ;é:} % @nﬁﬂr‘%ﬁ‘ég I ) ppm.

PCT/ GBZOO?/ 002527 100 124. 79 126 6121. 126 73 5127 §8

135. 29, ,.144. 87 146. 66 148. 54 198. 69 200 08 m 71
1- (4- P88y 3. met hoxyphenyl ) - 4, 4. 6, 6-t et r amet hyl hept a
ne- 3, 5-Stafidg matexidli ng materi al Proeedwedur e:  Yi &ield: 76%
mp.:  Conpopshiihlendscdixasil e %fa&@mmt usi Mg 10%
99C pall adiumon carbon and w dfeptifsidg G@ici on usi ng
col utm chr omat ogr aphy Spectralal (400 MHz,

CDC13) S 1.15 (9H, s, C(CHB)3), 6H s, 2
X C(CH)). 2.70 (2H, t,C(J— ).)3%}%%&%%(5 (2i| t

) = 8.0k, 0H2) R 88 (BH) 5% S HNER GhokHRCDCL)

data: §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 (2H, m),
6.76 (0.9H, unresolved m), 7.02 (0.9H, unresolved m), 7.23
(1H, brs), 7.23-7.68 (6.5H, m), 7.70-8.10 (4.4H, m), 8.71
(0.4H, unresolved m), 9.55 (0.9H, unresolved m) ppm.

62  6-(4-Hydroxy-3-methoxyphenyl)-1,1-diphenylhex-5-ene-2.4-dione

Starting material: Procedure: Yield:
dipheny! acetic acid as Example 10, 6%

except using citric

acid and

dichloromethane in

the work-up
Spectral MS: (m/z) 387 MH; 'H NMR (300MHz, CDCl;) 02.05
data: (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 (1H, s), 5.88 (0.9H, s), 6.30 (0.9H, d,
J=159Hz, CH=CH), 6.91 (1H, d, J = 8.1 Hz, ArH), 7.01-

7.18 (4H, m), 7.25-7.50 (16H, m), 7.53 (1H, d, J = 15.9 Hz,
CH=CH), 15.28 (1H, s, OH) ppm

63 6-(4-Hydroxy-3-methoxyphenyl)-1,1-dimethyl-1-phenyl-hex-5-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




s, phenol OH), 6.67-6.69 (2H, in, 2 x ArH, 6.83 (1 H,
d J= 80H, AH ppm ' 3C NWR (100 MHz, CDC13) S
wQ30084039728. 40, 29.53, 40.88, 45.68, 55.89, 62PGHGB2007/002527
111. 14, 114.32, 120.92, 132.72, 143.98, 146. 38,
208. 94, 214.27 ppm 72
1, 5- bi s(4- Hydr oxy- 3- met hoxyph#hyl ) - 2, 2- di net hyl pent ane
-1; dione Starting material: Procedure: Yield:
Conpound 92 as Exanple 31 69% g@¥klefimethanednl10%
pal | adi um on car bon and with putlhgf“i&g.tﬁ on using

col um %é I}W}@R% éoﬂ/[ - €D 57
8‘t9r

(400 13)

2. 61- 2 (2H

(3H, s, ﬁ
6.51 (1 H, dd ;
J= 8.0 Hz, ArH) Hz 16%3 7005@-3%%‘PE* A

(1 H, dd, J = 8.0Ar), 32277 50N18H, ng Agil, @i‘iﬂthlSj3iO§H@brs
Hz,  ArH) ppm 13@HNmn(1oo MHz, CDC13) S 23.34,

29.60, 41.01, 55.66, 55.86, 60.73, 110.77, 111.13,
113,89,
143781,
D1 1- (4d16hborophenyl) 5 (4- hyd

I oxy- 3- thox hen%ll)pentane 1, % d|%§ e Start:_;

mat eri apt Yield: mp jound 53

Exanpl e 57 @9@6’8‘7’“’6@ C Spectral, LRI\/Sa

NVR ( 308pesteal CDCEEMSS L N 3 Son iy JuhaTRNME (oo Vi,
PCT/ GB2@#1at 002527CD4) Slas B¢6H, 3H)=CC(GHz)2) 3883 H, s, OCHy),
CH2CH2) , 2. 93 (2H3.99 (3Hss, DCHHIZ6.51 QHRGHZ ) 135 83, YiBy, CH),
5, OCH3), 5.69 (161841588 (26, 26« AR, 5.9, (18, dehe2.00H),, ArH),
6.87-6. 71 (2H, m 788l H, &,93 £.0, 20 HE, AIHY, 7.41 (1H, dd, J = 8.0,
2.0 Hz, ArH), 7.51 (1H, d, J = 2.0 Hz, ArH), 7.68 (1H, d, J
= 15.5 Hz, vinyl CH) ppm; ">C NMR (100 MHz, CDCl;) 8
23.49, 55.95, 56.02, 59.86, 109.80, 111.36, 113.93, 114.70,
119.35, 123.99, 124.63, 126.64, 128.23, 144.54, 146.46,
146.68, 148.50, 150.25, 198.26, 199.13 ppm.

93 (E)-1-(4-FluorophenyD-5-(4-hydroxy-3-methoxy-phenyl)-2,2-dimethyl-

pent-4-ene-1,3-dione

Starting material: Procedure: Yield:
Compound 52 as Example 56 87%

Spectral LCMS 343 [M+H]", 341 [M-H]"; 'H NMR (400 MHz,

data: CDCl;) § 1.54 (6H, s, O=CC(CHj3),), 3.89 (3H, s, OCH3),
6.00 (1H, br s, phenol OH), 6.52 (1H, d, /= 16.0 Hz, vinyl
CH), 6.87 (1H, d, J = 8.0 Hz, ArH), 6.92 (1H, d, J 2.0 Hz,
ArH), 7.03-7.07 (3H, m, 3 x ArH), 7.70 (1H, d, /= 16.0 Hz,
vinyl CH), 7.87 (2H, brt, J = 5.5 Hz, 2 x ArH) ppm; °C
NMR (100 MHz, CDCl;) 6 23.19, 25.60, 56.02, 60.12,
109.75, 114.74,115.59, 115.81, 118.82, 124.15, 126.49,
131.84,131.94, 145.14, 146.70, 148.66, 164.15, 166.69,
198.49, 198.51 ppm.

99  (E)-5-(4-Hydroxy-3-methoxyphenyl)-2,2-dimethyl-1-(naphthalene-3-

vDpent-4-ene-1,3-dione

Starting material: Procedure: Yield:




8.4 Hz, ArH), 7.38 (2H, d, J = 8.7 Hz, ArH), 7.76 (2H,

d J =28.4 H, ArH), 16.12 (1 H, brs, OH ppm 13C
WORMRSHIP78 MHz, CDCl 3) 6 31.22, 41.11, 55.73, 9BCREB2007/002527

110.97, 114.35, 120.72, 128.23, 128.78, 132. 39,

133.18, 138.41, 143. 99, 146. 41, 181.95, 195.84 ppm

22 99

1- (3- Chl or ophenyl ) - 5-(4- hydroxy 3- nethoxyphenyl)pentan

e 1 3 di one(jorﬁp@frﬁlssg mat eri al : 246556 Yi el 8%
$pvamaynd Sdc +5?732 o}ﬁ¢‘$ﬁm/ﬁp Hz,

éc 6Q3Hd§b%ﬂ3)
é—‘JIS_S(ﬁ‘j inyl
6.09 (1 H, s, : 90 2.0 Hz,

H d J =87 Hz %Z‘% 3,65 o,

z3 AIH
IR AR A 155/Hg2vrpxw 781785
ArH). 16.01 (1H, @H@H)2 HAR), 79967 RVRH, 78, MATHEBSE(1H, br
6 31.35, 41.35, %mmpﬁa&NMR(loOMHz CDCLy) § 23.42, 56.01,
111. 01, 114. 41, 1206®86, 1P5.6041 141671121 7,129 189 124.32,. 106,61,
132. 47, 134.89, 18f%.7%.12148, 108.371468.47, 12084, 630.99,962238,

ppm 23 133.01, 135.29, 144.87, 146.66, 148.54, 198.69, 200.08
1- (3, 4-D hl oroph%) '5-(4- hydroxy 3- et hoxyphenyl)pen

He, CH2CH2)3

LRI\/SS 33 M
2.72 (%é [ g IS'

ane=1;3=—dironme—Starting materiat ;T Procedure: Yield:

M P.: Conpound 55 as Exanple 57 50% 78-80C Spectral

LR 36@0)[M4-Hydr@623-n2@BoxyphehhiR % B aindthiyl 1-506h3pent-4-ene-

data 6 2.69 (2H, t, J =8.1 Hz, CH2CH2), 2.91 (2H, t,

J 7 SLM__B—QCI—Q) 3.82 (3H, s, OCH3), 5.26 (0.5H,
Sﬁ n(a"telHal CH), 6. Gi’réee@%rém" m  Ayvida:

82 (1 m ound76 Hz, ArH), %?Ex 1%156( 187% m

ArH) 7 49 4
bpm  135P€ W éﬁﬁ%" l§§ ( :2C0),
101. 56, 944 98 134048 1§ 5:5

130. 96, 132. 28, 13@6@50@8@5%‘}* yiny CH) 6.87 (1H,

146. 45, 183. 08, 1g5lﬁ§(b]§mArH)692(lHdJ20Hz 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 (1H, d, J = 15.5 Hz, vinyl CH), 7.76 (2H, d, J = 8.0 Hz,
2 x ArH) ppm.

70 5-(4-Hydroxy-3-methoxyphenyl)-2.2-dimethyl-1-(1-

methylcyclopropyl)pentane-1,3-dione

Starting material: Procedure: Yield:
Compound 90 as Example 31 75%
except using 10%
palladium on carbon
and with purification
using column

chromatography
Spectral LCMS 375 [M+H]", 373 [M-H]"; 'H NMR (400 MHz,
data: CDCl3) & 1.63 (6H, s, 0=CC(CH3),), 3.86 (3H, s, OCH3),

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 = 2.0
Hz, ArH), 7.03 (1H, dd, J = 8.0, 2.0 Hz, ArH), 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, CDCl;) &
23.42, 56.01, 60.36, 109.66, 114.66, 119.17, 124.19,




24
1- (2, 4-Di hl or ophenyl ) -5- (4- hydr oxy- 3- net hoxyphenyl ) pen
W 2008003938 di one Starting material: Procedure:POT/6Be007/002527
M P.: Conpound 56 as Exanple 57 38% 86-87C Spectral
LRVS 365 [MH +, 367; "H NWR (300 MHz, CDCl13) 6 data:
2.72 (2H, t, J =8.1 Hz, CHeCH®), 2.94 (2H, t, J = 7.5
Hz, WD 2008/ 003978 PCT/ GB2007/ 002527 102 CH2CH2),
B. 87 (3H, s, OCH3)24.99,426(61H12473,12098, 18.9197 124.63 H29%4,
CH), 6. 70-6. 75 (2kb0.99, 1A0HE, 153 61L-16589, {4k 43, 1%66%'8')54
/.52 (1 H d, J —1§869|ﬂ¥)00§rﬂﬂ)n 7.66 (1 H, dd
87, 24z, AH), 7. 93 (T H o3 =21 Hz; /—\|1-|),
15.91 (1 H, brs, OH ppm 13C NWR (75 MHz, CDC13) S
31.733, 4-]4-E[Bydr056-389eth96yﬂ&:nv1)14144‘585-tetramethvlheptane-3 5-dione
114. 41, 120. 87, 126. 00, 128. 94, 130.70, 132.37, 133. 25,
]-34 84, SiateingMmatddidl: 13, 146prbéedurk80. 80, 18Geldb7¢%om 38p
b- ((4- Wdroxmg},},a@ﬁ@wyphenygs)gx hipeny| - hexane- 2, 4- di ggu

3 Starting material: Proc %% 8lo8; Con'pound 60ggoc

hs Exanpl e 57 55% Spectral ‘L A;ﬂ+ H NVR (300
VHz, DMBO) 6 2.10- data: 2.57 (2H t,

) = 7. 8Hz, CH2CH2)2612 YiHcalen "3 761 (1. 9H,
), 3.71 (3H, s), 3. 73 (3. s‘fﬁmgs‘j UM 79 ' (1.5H, s),

.71 (1H, s), 6.53-6 S, Grompoeaply 6. 62- 6. 69

1.8H, Spedtral) 6. H’)?U\éRi 0Q MH2CDEL)R H)'S (9H.:4C(QHeR), 1.34
m ArH)iata? 20- 7. 833{(8628@((1}13))A2H9,(218,t64=(8a) Big, CH}), 2.85
B.66 (1 H s), 1BRHQ,J B4 HorGH,)ppas (ARG, RRIR;f, FAMHEH, br
DVBO) b 28.86, 36, ]ﬁﬁnol@l{}ib674669.62H56 DR ArE§.6%3 (1H, d, J =
b6. 04, 56.36, 100g, 011422,68@3 31115 SCONMRROL00MHE 28D D) § 23.04,
127.15, 127.33, 328905 5 9445 48 %580, 6138 134:14, 114.32,

3173, 132.04, 1?:2093132?7% 1%29811533 08%5’2 27 pom,

417. 00,

Py 7]2H NIY% t?lrs]&\l\ﬁvgroxv)st-g{e oxvpLenvl) 2.2-dimethylpentane-1,-dione

UIUI

Starting material: Procedure: Yield:
Compound 92 as Example 31 69%
except using 10%
palladium on carbon
and with purification
using column

chromatography
Spectral LCMS 371 [M]; '"H NMR (400 MHz, CDCl;) § 1.43 (6H,
data: s, O=CC(CH3)y), 2.61-2.65 (2H, m, CH,), 2.74-2.78 (2H,

m, CHy), 3.76 (3H, s, OCHs), 3.86 (3H, s, OCH3), 6.47
(1H, s, ArH), 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, /= 2.0 Hz,
ArH) ppm; *C NMR (100 MHz, CDCL3) § 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, CDCl3) 62.70




enol and keto tautoners in an unknown ratio. Due to

the conplexity of the '"NVMR only partial assignnent
wha®senrs made. 29 PCT/GB2007/002527

6- (4- Hydr oxy- 3- met hoxyphenyl ) - 1- napht hal en- 1-yl - hexane

-2,4-dione Starting material: Procedure: Yield:

Conpound 61 as Exanple 57 19%8pectral LRVS 361

[MH+;"HNW (300 M\Hz, DMBO) S 2.1- data: 2.29 (3.8H,

M, 2.4&ta: 5 8 (nRHDNVBCG #8GH2 OHRIH, R 260-(28, 7 0=(55 Ay,

m, 3.68 (3.3H sgH, @H§‘23 88 B18H, OBH;),3.8P(1HL bBHOH)S 5.08
4. 1 (2H, s), 4. 3@ HlCFIM@MlQiHHn ﬁ}H)%d'?sO(lﬁl ads =
(1 H m AH), 688 7'3( dJ— 77%2Ij,d,J
(1H s, ArH), 6 47H 1Hr6)p RT75
4.5 Hz, ArH), 7.43 1 A
(5.9H, m ArH), sMJilfF ”ﬁ’ é) : 35,
(0.9H, s) ppm 138 %3|\M§78 . 18338, 13383 hd4359,

A2 A8, A5 .21, A7 9%4155 b5, 198.8¢ppm.56 24 100 09,
‘M12.92, 112.97, 115.73, 115.79, 120.71, 120.77,

122248, 1-132ChIdrophaiyIB8-( 4—Mﬂr&W;3-ﬁ%hdy&phi:_ﬂﬂ)_@xtane—l,3-di0ne
126.58, 126.74, 127.98, 128.65, 128.87, 128.97,

131. 58, Statétdg aterid?. 03, 132o&Hurd:32. 52, 1%%&I&1l, m.p.:
133. 87, 145C3,ﬂp0m5?4008/ 003978 1 PET 451307/ §P2527 25@3,50(:

145. 21, g 147,256, 1}%% %sﬁ,flﬂ]*lgﬁ NFIR g&@ Mhz, @ﬁéf%

ppm An Si' s by ) He,

and ket o automar2 #g%ﬁ gi‘g@ 6.00
conpl exity of the

P e s % 35'73 d.J =87
6- (4- Hvdroxy 3 rreﬂﬁo&ﬂ)h%ﬁ%l( L= d’lgpﬁé H)ﬂé’)ﬁ‘§r(éH2d’4]'
Hi one  Starting n@ddk, ArH),PrEcdblupeAtH) £6.81 (howBh

52 as exanpl e 57 30MWMEReEE NMHz NGB8 31 PEH|.33, 359%/91669
300 MHz, DVBO) 61PRL.00Q-114d41ar20882825.04,12M)12, 22589,23285,
5H, m, 3.69 (2.644.48)134.39.736(74, B44.11, 146.47, 181.64, 196.23

23 1-(3,4-Dihlorophenyl)-5-(4-hydroxy-3-methoxyphenyl)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, CDCls)

data: 62.69 (2H, t, J = 8.1 Hz, CH,CH>), 2.91 (2H, t,J=7.5 Hz,
CH,CH,), 3.82 (3H, s, OCH3), 5.26 (0.5H, s, OH), 5.99
(1H, s, CH), 6.67-6.69 (2H, m, ArH), 6.82 (1H,d, J=17.5
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, CDCls)
6 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-Dihlorophenyl)-5-(4-hydroxy-3-methoxyphenyl)pentane-1.3-

dione

Starting material: Procedure: . Yield: m.p.:
Compound 56 as Example 57 38% 86-87°C

Spectral LRMS 365 [M-H]*, 367; '"H NMR (300 MHz, CDCl;) &

data: 2.72 (2H, t,J = 8.1 Hz, CH,CH,), 2.94 (2H, t,J= 7.5 Hz,




s), 3.74 (0.8H, s), 5.17 (0.9H, s), 5.39 (0.6H, s),
5.70 (0.9H, s), 6.50-6.59 (1.2H, in, ArH), 6.64
W@ 20086h39d8 J= 7.8 Hz, ArH), 6.73 (1.2H, dd, JeC&BR)07/002527
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 13C NMR (75 Mz,

DVBO 6 28.85, 31.05, 45.15, 1085.98, 56.02, 56. 37,
59.33, 63.87, 101.21, 112.93, 115.73, 120.70, 120. 83,
127.41, 127.55, 1@1&2@;52) 189 (513, s, B1Y375.49 139,152 OH), 6.07
131.58, 131.97, H)’l%9%08§75 zﬁ 1%3Ar}1)4% 84%.89 (1H, m,

147.87, 192.79, i 89,52 1] ﬁl;y(ﬁ@ 8.7,
by 1H NMR shows 2a4) 7 3 & eydlzﬁgg 15 91

1H,
tautomers in an Un y
. 1.28,
of the ® HNR s sé’gg AL ﬁﬁﬂ My 32 Hies
6- (4- Hvdr oxy- 3- rreki’r%%ﬂ)%%ll)ﬁlﬁll%ﬁ %tW}i%l%b-’m}l“ﬁﬁ@
xane- 2, 4- di one St&x80, A%0-keppmi al : Procedure: Yiel d:

Con'pound 63 as Exan'pl e 57 6% Spectral LRI\/S 339 [MH]+

CCHB), 2.45 (2H, t, J -8 1 He, CH2CH2) 279 (2H, t,
) = 8. IStdetin£h@HDIL; 3. 82 (P3bkedureOCH3), 5Y28d(1 H,

S, CH), 5. 5¢opstindgos, OH), 6. 24 ERadfle(2H, 55%, ArH),

6. 78 ctﬂ)l J §er43‘“¥1’1 MJFQ]" ‘il MR (3% NiPtE, DMBO) 6 2.10-

ArH) 0 , ,W"(778512Ntr¥1 5¥N-2.77
6 24 570 26 26 S) 3 50
53. 09, 55. 85, %’ .6
120.87, 126. 23,

132. 46, 132. 66, 1 '6 / 14(1 .6H, m,

189 56, 20196, 269184, 20213%6 @518H ﬂi&}aér 58196 (1H,

NVR shows a mi xt upel DA0,t(&Ht bfm\sPBm, | QWRa éerIZdBM@O) 0

3.5:1 ratio. The 2&f@r30t&autdibr4s. 5, §060860.00,56.04, RO,

data. 74 100.19, 112.96, 115.76, 120.72, 120.79, 127.15, 127.33,

1- (2- Cnl or ophenyl )2&771,42Rydy moy7253-1 8028031013 1§52 PHEBUH2,

-1,3-dion e WO 20984443918, RETICB2088/ 002552794.34, 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-Hydroxy-3-methoxyphenyl)-1-naphthalen-1-yl-hexane-2.4-dione

Starting material: Procedure: Yield:
Compound 61 as Example 57 19%

Spectral  LRMS 361 [M-HJ*; '"H NMR (300 MHz, DMSO) 8 2.1-

data: 2.29 (3.8H, m), 2.45-2.58 (m, DMSO + CH,CH,), 2.60-
2.70 (5.7H, m), 3.68 (3.3H, s), 3.72, (2.8H, 5), 3.85 (1.9H,
s), 4.14 (2H, s), 4.30 (1.8H, s), 5.74 (1H, s), 6.50-6.59 (1H,
m, ArH), 6.64 (1H, t, J= 8.1 Hz, ArH), 6.74 (1H, s, ArH),
6.80-7.15 (1H, m), 7.34 (0.8H, d, /= 4.5 Hz, ArH), 7.43-
7.55 (6.3H, m, ArH), 7.81-7.97 (5.9H, m, ArH), 8.71 (1H,
5).8.72 (1H, ), 15.50 (0.9H, s) ppm; °C NMR (75 MHz,
DMSO) 8 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,




104 Starting material: Procedure: Yield: mp.:
Conpound 94 as Exanple 57 71 % 89C Spectral LCVS 333
wo doosfoe397831 [M-; 'H NMR (400 MHz, CDC13) dar@r/G82007/002527
2.70-2.73 (2H, m CH2), 2.93-2.97 (2H m CH2), 3.87
(3H, s, OCH3), 5.61 (1H, br s, enol CH or phenol OH),
6.02 (1 H, s, enol CHor phdfdl OH), 6.72-6.73 (2H,
m 2 x ArH), 6.86 (1 H d, J =8.4Hz, ArH),
7.31-7.40 (2H, m145.2<1,1A7.85,,14W~8H3192164-,I,19dd2,2]03;2(3205.18
1.6 Hz, ArH), 7.56n.1Akalygid byJH NMR shoaRd nlixfurélsf the enol
ArH), 15.73 (1 H addN&to R n HAMAkndwhratiVHelid@he
Mz, CDCL3) 6 31. @fnp1dley i the IRk o rﬁgémﬁ% ass%im)egt]has been

114.31, 120.78, 126,85, "129.93, 130
13163, 13232135, 38, 143798, 14638, 18430, 194-86
Ppghw

yl ) pent ane- d| one St art| ng mat er| aI Procedure

Yi el d: ptmgn@éfffm}und o5 dFoesdigl e 57 61¥4d- 70C
Spectral LCMBnpowd 247; ' H NwRaesm@nnxleWCDaﬁ%) 6 2.40

(3H,  dSpextral, CHIRMSBSOM-IH'; 'H NKIR(300 M4, BRIS0)1H,2.10-
CH2), 3df4: (3H, s2.200HB)m),3.%90.04 (31, 18), 389qD.66Hs)RB.72 (1.3H,
phenol OH) 6 06 ( , 3174 $0.8HE905.1Ck0.0H, Hhenol0.6H) s), §.7690.9H,

(1H s, 066(16%9@ 2H/hli|ﬂrH)66§4(1(iHFh 7.8 Hz,
), 7.3 A (1 H ¥4 15l §lg HAY i 72(7939
(31H5 S41A£1H) 52'031( %5 > S ig%%@ 45 (1H, brs)
129.4, 129.5, 132PR% 1 AR 150 ;45.15,

146.5, 182.6, 1 %8 02 6 75933 .87,101.21, 1293 115.73,

1- (4- Chl or o- 2- et 4R I8)3 B4, Hg?j?%xl;ﬁg?—%b%%%))ﬁﬂ@ﬁ

yl ) pent ane- 1, 3-dl ,$BA5BI ]n?g1 Watl 68-52) 139880 b L, d45.25

Yield: mp.: n}ﬁﬂﬁﬂi 198.79s193@MhB0%26,2085%Hpp8C Analysis by
H 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.

31 6-(4-Hydroxyv-3-methoxyphenyl)-1.1-dimethyl-1-phenyl-hexane-2.4-

dione

Starting material: Procedure: Yield:
Compound 63 as Example 57 6%

Spectral LRMS 339 [M-H]"; '"H NMR (300 MHz, CDCl;) & 1.49

data: (6H, s, 2 x CCH3), 2.45 (2H, t, J= 8.1 Hz, CH,CHy;), 2.79
(2H, t, J= 8.1 Hz, CH,CH,), 3.82 (3H, s, OCH3), 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, CDCls) § 24.57,
26.26, 26.12, 31.61, 39.61, 44.97, 52.46, 53.09, 55.85,
55.89,97.75, 110.90, 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 tautomer is quoted
in 'H NMR data.

74 1-(2-Chlorophenyl)-5-(4-hydroxy-3-methoxyphenyl)pentane-1.3-dione




Spectral LCVMs 345 [MH +; "H NWVR (400 MHz, CDC13) 6

2.46 data: (3H s, PhCH3), 2.68-2.72 (2H m CH2),
wQ2®8/0@39%26 (2H, m CH2), 3.87 (3H, s, OCH3), 5PGDGBL7/002527

br s, enol CH or phenol OH), 5.78 (1 H, s, enol CH or

phenol OH), 6.71-6.73 (2H, m 2 x ArH), 6.86 (1 H, d,

J =8.0 H, ArH), 7.19-7.27 1®H m 2 x ArH), 7.36 (1

H d, J=80 Hz, ArH), 15.94 (1H, brs, enol OH) ppm

[3C NVR {a]rgg Mf!?terIQPC13) 6 Pl%Qe(ﬂQ‘G 31.33, 487, m.p.:
b5. 80 100 &‘p 114. 32 a% 1251&0 89°C

tig gg 5!\%3331 g@’ 3§§ﬁw gHi'diz?R%o MHz, CDCly)
1-(3- chf’BV‘o 2 et v A 2He &/
/) pent ane WD 200 Ho07: (Yﬁ? Orggg}g{%liﬁ 6.02
L, 3-di one Startin§ erql & HO‘FI?}S’E@'QQH% F’@@Va(ZH m, 2 x
Conmpound 97 as Exéﬁﬁbéwl%%!s—@é{ﬂém@wﬁ%ﬂﬂo (2H, m, 2 x
MeH +, 345 [ M H| ArH),H.40MRH; 400/ B4, 160k, aArHICGIGH 1 Hs dd, J
45 (3H s, PhCHS)8.0 2nd5T.6 Mz ArkIRH5. 7% (1BHRs, enol OH) ppm; °C
92-2.96 (2H, m NMR )X 10BMBE, CBI15)S, 3 108H3D.9255581,(10H,60,

s, enol CHor 1@@9[101|14@1|2 126372?3261;?612&93611% .66:H3ar54,

oH), grzbli‘?l é2 13%*5’2 M5.38 %480 1466388584%0H94Ck6

P

D

DI
phenol
J

v

|

-LlO 92 liblémgg 120 81, 126 46 126 63 131 16

13 4, X374 244, 135.91, 138.49, 144.03, 146.42,

187 49 S1:95u(g8npqgmal 78 Procedure: Yield: m.p.:

1- (3- chl or oCompetihgPHheny!| ) - 5- (as-Bxpchpbx§7 30084 hoxy gfHle°C

| ) pent Speetrdl, 3- diL@ns BVAT 34 dHTEMR (480 MRy, ODed) &2.40 (3H,

el d: Math:: Congoung), 9§oasHExamMy), e A (283Y%CHdy), 728 (3H, s,
OCH3), 5.49 (1H, s, enol CH or phenol OH) 6.06 (1H, s,
enol CH or phenol OH), 6.69 (1H, s, ArH), 6.70 (1H, d,
ArH), 6.81 (1H, d, ArH), 7.37 (1H, d, ArH), 7.60 (1H, d,
ArH), 7.70 (1H, s, ArH) ppm; B3C NMR (400 MHz CDCls)
520.3,31.5,41.4,56.0,96.5,111.1,114.4, 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.

PAY 4

76 1-(4-Chloro-2-methylphenyl)-5-(4-hydroxy-3-methoxyphenyl)pentane-

1,3-dione

Starting material: Procedure: Yield: m.p.:
Compound 96 as Example 57 85% 78°C

Spectral LCMS 345 [M-H]"; 'H NMR (400 MHz, CDCl;) § 2.46

data: (3H, s, PhCH3), 2.68-2.72 (2H; m, CH,), 2.93-2.96 (2H, m,
CHy), 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, /= 8.0 Hz, ArH), 7.19-7.27
(2H, m, 2 x ArH), 7.36 (1H, d, J=8.0 Hz, ArH), 15.94
(1H, brs, enol OH) ppm; >C NMR (100 MHz, CDCl3) §
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.

11 1-(3-chloro-2-methylphenyl)-5-(4-hydroxy-3-methoxyphenyl)pentane-




Spectral LCMS [ Mt] 347;'H NVR (400 MHz CDC13) 8 2.41
(3H, data: s, CH3), 2.70 (2H, t, CH2), 2.91 (2H t,
WERRB/00P784 (3H, s, OCH3), 5.48 (1 H, s, enol EM/GB2007/002527
phenol OH) 6.06 (1 H s, enol CH or phenol OH), 6.70
(1 H d AH, 6.71 (1 H s, ArH), 6.83 (1H, d, ArH),
7.28 (1H, d, ArH), 7.60 (1H 1685 ArH), 7.81 (1 H s,
ArH) ppm 13C NMR (400 MHz CDC13) 8 20.4, 31.5, 41.3,
56.0, 90344onell 1, 114.5, 120.9, 125.2, 127.7, 131.2,
132.6, 134. 7, 135.0, 140.9, 144.1, 146.6, 182.2, '
195. 7 rﬁimftn@matenal Procedure: Yield:
5- ( 2- Chl or cCelnpoyuhid®%y - 5- et hoxypﬁmml)tﬁ (9¥pht hal ene-
3- yl) pepsucarab- 1, -CMSIB 7SMaIH i rag s -8 T, d H: NIRo@O0 IMH 2,
Yield: datp: Cor@p@ 52065 (@H EXxainM.5 2672670 0Bh @, CH)),
Spectral LCMS 3832{)1\/& ‘(2H (345@({3131'4; 0@91@57%1}1 brs,

2.76- data: 2.80 Os, Ghéol

3. 85 (33 as, K 8 cHlor 0k,
Sﬂ),NED296(36H(1 %8 %ﬂéﬁ%}‘]—’go
ArH), 7.87-7.89 (%HAT 41"‘1%% Bbrs,

8.0 Hz, ArH), 8.d4snof ©H)ppmy; R(li)@ MHZ(l PClﬁlﬁs” 28,
enol  OH) ppm 13(311\&@24()19@055\/8& 101 @bCh i) 9% 124.358120.81,

39. 47, 56.13, 96.8%,461126.63, 1311%, b&.34, ]123 494135152]5 138.49,
126. 77, 127.73, 1pBLEX144.23,. 183,491 P%.4ppm129. 29,

129. 41, 131.93, 132.68, 135.22, 144.72, 145. 36,

ig @gg’ 1-489.2h16 0RO h P IRAVH/S0QASRE o REBLEERORVH IR DHéntane-
b- ( 4- HytBalign&- net hoxyphenyl ) - 2, 2- di net hyl - | - ( napht hal

o IR B RIS L s,

except usli n ) 70-72°C
Spectral LCMS [M*] 347; "H NMR (400 MHz CDCl3) 6 2.41 (3H,
data: s, CH3), 2.70 (2H, t, CHy), 2.91 (2H, t, CH,), 3.84 (3H, s,

OCH3;), 5.48 (1H, s, enol CH or phenol OH) 6.06 (1H, s,
enol CH or phenol OH), 6.70 (1H, d, ArH), 6.71 (1H, s,
ArH), 6.83 (1H, d, ArH), 7.28 (1H, d, ArH), 7.60 (1H, d,
ArH), 7.81 (1H, s, ArH) ppm; 3C NMR (400 MHz CDCl;)
520.4,31.5,41.3,56.0,96.4,111.1, 114.5, 120.9, 125.2,
127.7,131.2,132.6, 134.2, 135.0, 140.9, 144.1, 146.6,
182.2, 195.7 ppm.

86 5-(2-Chloro-4-hydroxy-5-methoxyphenyl)-1-(naphthalene-3-
yl)pentane-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) § 2.76-
data: 2.80 (2H, m, CH,), 3.06-3.10 (2H, m, CH), 3.85 (3H, s,
: OCH3), 5.57 (1H, br s, phenol OH or enol CH), 6.29 (1H, s,

phenol OH or enol CH), 6.77 (1H, s, 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, d, J= 8.0 Hz, ArH), 8.42 (1H, 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,
129.29, 129.41, 131.93, 132.68, 135.22, 144.72, 145.36,
182.88, 195.77 ppm.




pal | adium on carbon and with purification using

col umm chromat ography Spectral LCVS 377 [ MtH] +; ' H NVR
W@ 208/0049z8 CDC13) S 1.52 data: (6H, s, 2 x C(EH3EB2007/002527

2.68-2.72 (2H m CH2), 2.76-2.80 (2H, m CHz), 3.62

(3H, s, OCCH3), 6.39 (1 H d, J =2.0 Hz, ArH), 6.52

(1 H dd, J 8.0, 2.0 Hz, ArHI066.67 (1 H d, J = 8.0
Hz, ArH), 7.52-7.61 (2H m 2 x ArH), 7.80-7.86 (4H,

4N

114, 08 yYDpeatanesl 3-qboness 126, 82, 127.54, 128. 43,

128. 73, O 66 1 32.27, 1 4,

R T e

5- (4- Hydr oxy>™% gxypheny g(yl pen WRe-1, 3-di o

ne Starting material: Proc® °d Corrpound 65

as Exanple 31 94% except u®? ?‘f@‘%‘_cﬁ%ﬁopadi um on

carbon and with purifi cat i28hWithgpagcatimmm

chromat ography Spectral LGMBgI®IIMEH] +; 1H NVR (400

MHz, CDCl13) 6 2.42 data: (CBIHmasqgrﬁiH@I-B) 2.70-2.74

(2H, mSpacnal 2. WPCRISHY7(RHHY) 'HCNEIR (B0BFHZ3ED ;) § 1.52

OCH3), dut®2 (1H, (8HSs, 200(CEY) P 69DanGbH, GHCH, R 217%-1.80

H s, enol CH or phegolcHN)3.68GTB60EH,S,8Ho (1M d2J ¥ 2.0 Hz,

ArH), 6.86 (1 H ghdes) ; &#'JSAGSH)OH Xﬁ{){@'du@H dJ=

CDC13) 6 21.53, %8, 114.08,
130.66, 132.22, 132. 27 132.54, 135.19, 143.75, 146.13,

= 8.0 Hz, 2 x Ar 1@,2__ g Al an,
’7‘9“
114.29, 120. 76, 91263 3@@ lg ,
’129.73,
199.23, 209.79 ppm.

>

’fvﬁ

16.26 (1 H, brs, en@ (OOMHZ
132.03, 132.60, 120.97,124.45,126. 127 54, 12843 1287

80 5-(4-Hydroxy-3-methoxyphenyl)-1-p-tolylpentane-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, CDCl3) § 2.42
data: (3H, s, PhCH3), 2.70-2.74 (2H, m, CH,), 2.94-2.98 (2H, m,

CH,), 3.86 (3H, s, OCH3), 5.62 (1H, brs, enol CH or phenol
OH), 6.14 (1H, 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 (2H, d, J
=8.0 Hz, 2 x ArH), 7.78 (2H, d, J = 8.0 Hz, 2 x ArH),
16.26 (1H, brs, enol OH) ppm; >C NMR (100 MHz,
CDCl3) § 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.

81 5-(4-Hydroxy-3-methoxyphenyl)-2.2-dimethyl-1-p-tolylpentane-1,3-

dione

Starting material: Procedure: Yield:
Compound 100 as Example 31 82%




143. 06, 143.92, 146.37, 183.60, 195.12 ppm 81
5- (4- Hydr oxy- 3- net hoxyphenyl ) - 2, 2-di net hyl - | - p-tol yl pe
woe@neeR78- dione Starting material: Procedur ePCVGBR@7/002527
Conmpound 100 as Exanple 31 82% WO 2008/ 003978
PCT/ GB2007/ 002527 107 except using 10% palladium on
carbon and with purificationlQ7using col um
chromat ography Spectral LCVS 341 [ MtH +; "H NMR (400
Mz, CDC13) b 1.43 data: (cdkptaising@0PCH3) 2C0) 22. 38
3H, s, PhCH3), 2. 64 (2H, tpa]]ddrum?gr?_cdﬁ&)n CH2) 2. 77

(2H, t, J =7.2 HZ CH2) , %nﬁ%(@ﬁhnﬁoanm@cm) 5.43 (1
H, brs, phenol , 6.48 (]ushllg Hz, ArH),

6.54 (1 H dd, J80 20 5%3}2%74(1Hd\]=
8.0 Hz, 7. 1 i 7

(2H, gpejcl_pﬁl ég dg‘ M z ?43
cDC13) daayg 54 60 > 438 7inClg, 364 CH, . J
110. 83, 114.07, 159? 0%, Cli2923%(211§2J4272111§2C@Q 3.713H, 5,
143.85, 143.88, 19€Hab 543108l 85, phaml OH)ppA$ (HE d, J=2.0 Hz,
1- (4- Cyanophenyl )AHiXIBWdIHoW -J38.061.0 bley phidh vl e bt dnk=
-1, 3-di one St art 8.0d1ayatrHp,i al3 (29, alc ek @HzY2 I AAH) .50 (2H,
Conpound 101 as ExalmpB® 134, 220%H PBprex ceNMRBS(l 0¢ MIHCDCls)
130C  pal | adi um o§2¢340m1679.581 1111PUsL71, 68500 0.8551 14107,
col um  chr omat ogy &pdY 15986t [ 3 4L EYB632243( Y] 14385 N¥R 20,
400 MHz, CDC13) g3 %0b hppm.

82 1-(4-Cvanophenyl)-5-(4-hydroxy-3-methoxyphenyl)pentane-1,3-dione

Starting material: Procedure: Yield: m.p.:
Compound 101 as Example 31 29% 128-
except using 10% 130°C

palladium on carbon
and with purification
using column

chromatography
Spectral LCMS 322 [M]; '"H NMR (400 MHz, CDCl3) § 2.77 (2H,
data: m, CH,), 2.96 (2H, m, CH,), 3.88 (3H, s, OCH3), 5.50 (1H,

br s, enol CH or phenol OH), 6.14 (1H, s, enol CH or
phenol OH), 6.71-6.73 (2H, m, 2 x ArH), 6.85 (1H, d, J=
8.4 Hz, ArH), 7.75 (2H, d, J = 8.4 Hz, 2 x ArH), 7.94 (2H,
d,J=8.4 Hz, 2 x ArH), 15.91 (1H, brs, enol OH) ppm; *C
NMR (100 MHz, CDCl5) 8 31.12, 41.79, 55.86, 97.43,
110.92,114.37, 115.37, 118.09, 120.82, 1257.36 (2 x CH),
132.29 (2 x CH), 132.40, 138.64, 144.07, 146.42, 179.43,
197.98 ppm.

83 1-(4-tert-Butylphenyl)-5-(4-hydroxy-3-methoxyphenyDpentane-1,3-

dione

Starting material: Procedure: Yield: m.p.:
Compound 102 as Example 31 91% 87-88°C
except using 10%
palladium on carbon
and with purification
using column
chromatography




data: m CH2), 2.96 (2H, m CH2), 3.88 (3H, s, OCH3),

5.50 (1 H br s, enol CH or phenol OH), 6.14 (1 H, s,
wepmB/0d7or phenol OH), 6.71-6.73 (2H, m 2 XxXP@&¥/EB2007/002527

6.85 (1 H d, J= 8.4 Hz, ArH), 7.75 (2H, d, J = 8.4

Hz, 2 x ArH), 7.94 (2H, d, J =8.4 Hz, 2 x ArH),

15.91 (1 H, brs, enol OH) ppit®P8' 3C NMWR (100 MHz,

CDC13) S 31.12, 41.79, 55.86, 97.43, 110.92, 114. 37,

115. 37,s d8aP9, 72082355 IREHIZOH(RMR @db MHZ32D2H) 63.36
CH), 140, 138 (§ﬂ @(ékﬂ%) A2, J78.448s, CHL) B.SB(H, t,

ppm
o (4tert Butylp ¥)] )387 3HsOCHi,55§p(1H bisoflnol
enyl ) pent ane %%u i e, )
Yield: mp. %u ilé g{é ArH),
except usi ng 10% %\H 0 Ar 0 Hz,
purification usi ’gAéH U4 QHVBWB‘E‘B’ NMR(IOO
2008/ 003978 PCT/ GBREOCDEDA%$S81.071884 3ré|1 2&6&?5833%12

[ MtH] +; ' H NVR (400.9%:4114.25328)800125. %(2 et 1264 (2 CH),
C(CH3) 3), 2.72 (2KH2.01, 132.66,348.98iz1463R)1 56.20 968 3(421193.34

J= 8.4 Hz, CH2), m7 (3H, s, OCH3), 5.54 (1H br s,

ot — CH or phenol OH), 6.13 (IH, s, enol CH or phenol

O_%_HZ(SS 42 - o—t(ﬁ @n{aqieﬂii diomd =
= 7.81

(2H, d, 2 x Ar 24 (1 H, Yp enm
oH) nﬁtai%’tgmﬁf Ii};‘g’éjf‘g P
35 03 41 zféiomB@“g’s‘%%ge 1238 é;ﬁ 314 25553?1[281 86%°¢
125.58 (2 x CH), 126.87 (26%0@10151%1 .01, 132.66,

143. 93, 146.37, 156.10, 183aladiumgm og on ppm
and with purification

using column

chromatography
Spectral LCMS 313 [M+H]", 625 [2M+H]"; 'H NMR (400 MHz,
data: CDCl;) & 2.48 (3H, s, PhCH3), 2.68-2.72 (2H, m, CH),

2.93-2.97 (2H, m, CH,), 3.87 (3H, s, OCH3), 5.56 (1H, br s,
enol CH or phenol OH), 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 2H, m, 2 x
ArH), 7.43 (1H, d, J = 8.0 Hz, ArH), 15.97 (1H, brs, enol
OH) ppm; 13C NMR (100 MHz, CDCl5) 6 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-Hvdroxv—3—methoxvphehvl)-l-m-tolvlpentane-l,3-dione

Starting material: Procedure: Yield: m.p.:
Compound 104 as Example 31 88% 52°C
except using 10%
palladium on carbon
and with purification
using column

chromatography
Spectral LCMS 313 [M+H]", 625 [2M+H]"; 'H NMR (400 MHz,
data: CDCl;) 6 2.42 (3H, s, PhCH3), 2.71-2.75 (2H, m, CHy),

2.94-2.98 (2H, m, CH,), 3.87 (3H, s, OCH3), 5.54 (1H, brs,
enol CH or phenol OH), 6.14 (1H, s, enol CH or phenol
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84
5- (4- Hvdr oxy- 3- net hoxyphenVl ) - 1- o-t ol VI pent ane-1, 3-di o

w@eoosBoxrg i ng material: Procedure: Yield: m p.PCT/GB2007/002527

Conpound 103 as Exanple 31 88% 96C except using 10%
pal | adium on carbon and with purification using

col um chronmat ography Spectrl@® LCVS 313 [ MkH] +, 625
[2MFH] +; " H NVMR (400 MHz, data: CDCl3) S 2.48 (3H, s,

NCHS), 2. B8- 2. 72013167716, 7@*("2’1)1 m22%31§r¥1)9886€ﬂ1,dw 8.0 Hz,

CH2), 3.87 (3H, sp, 1# G113k, 2 x
henol , 5.81 , h

5. 72-6. %:D(ZH mé %i%&)(m ?bﬁﬁ JSC OMHZ
N\ H), 7.21 - 7.27 ) 1317 3, 96,4511 11432
m 2 x ArH), 7,489 Aitd 52&488 H)13417§

L, brs, enol  OH) 149, 14689NNR- i11®@5 R/HEPmCDC13) b
0. 58, 31. 39, 41 08, 55.82, 100.57, 110.93, 114. 32,
| 2 L2

13

4- H\/§F36 g?‘*ﬁ%‘i‘ﬁ'ox hen ocid‘fﬁet ol VI pentdfld: || 3-
1e( St art i ngoraewid %ﬂﬁprr o%?ﬁ]‘ta@p lag lg| dIo m’p f}!‘ "q
Conpound 104 as Exanpl e 31 ®g9tspoedf¥ept using 10%12°C
pal | adi um on carbon and winalagiym ¢1 egalkdron  usi ng
col um chr omat ogr aphy  Specandabith @wiSic@ten [ MrH] +, 625
2MrH +; ' H NMR (400 MHz, usitg$@luidC13) S 2. 42 (3H,
\1, F’hCH3) 2.71-2.75 (2H, rmehr&hi@dpgraphP4- 2. 98 (2H, m

3s @Epzct(vﬁH SLCNE313 [+ B {3bHM-ANET; '"HERMR @H0VIHzZ,
p eno' 4 £hcy 514808k, (970 RhEBeH,CH;), 2.72 (2H, m,
CH,), 2.94 (2H, m, CH,), 4.09 (2H, q, /= 7.0 Hz,
OCH,CH5), 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, CDCl3) § 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
TRPV1 receptor modulation 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 Krebs solution, pH 7.4 (composition in g/l: NaCl 6.89,
KCl 0.35, CaCl; 0.277, KH,PO4 0.163, MgSO4-7TH,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 ml 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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WD 2008/ 003978 PCT/ GB2007/ 002527 109 OH), 6.72-6.75

(2H, in, 2 x ArH), 6.86 (1 H d, J =8.0 Hz, ArH),

W@ 2®4/003978 35 (2H, in, 2 x ArH), 7.65-7.68 (2H, Per/GB2007/002527
ArH), 16.19 (1H, brs, enol OH) ppm 13C NWR (100 MHz,
CDC13) 6 21.36, 31.42, 41.31, 55.83, 96.45, 110. 96,
114.32, 120.81, 124.14, 128.148 132.62, 133.11,

134.76, 138.37, 143.96, 146.39, 183.51, 195.71 ppm

89

5- ( 3- Et hoxy- 4- hydr oxyphenyl ) - 1- phenyl pent ane- 1, 3- di one

Fahlet6 ng TRV regeptoPmagshdation invthe rat vas deferengonpound

106 as Exanple 31 77% 110 except using 10% 112C

pal | adi um on carbon and with purification usin

colum  chr ongbmpoandy |Shatcidted L(YbBhibiGon bFH| +,335

[ MENa] +; " H NMR (400 Mzs) ofat a: CEESyespodsed3 (3H, t,

J= 7-CE|2)HL 4ng'2§35|§|), 2. jl?ns(it;lh'atéﬁlg' rleR)e,toz)-)gdfs(é;L (1

in, , 4. ., = 7. , g;ﬁg, .

H, brs, enol —gH-or—phet USDG‘I'), 6.11—'3cailhﬁf,]eml CH
or phenol OH)776.71-6.73(2H m 2 x~ ArH, 6.8 (1 H,
d, J =8.0 Hy AH, 7.43-7.56 (3H,271n, 3 x ArH),
7.85-7.88 (2 in, 2 x ArH) 16.18 (1H brs  end| OH)
ppm 13C NMVR 3400 Mz, [0PC13) S 14.-87, 31.40, 41.37,
64. 39, 96. 4311188 —11d 25 12073 126797 (27X
CH . 128.60 [3 x of). 182,

30, 132.{51, 134.81, 144.10,
145. 65, 183.P3s 195.87 ppm Exanplle$l TRPV1 redeptor
nodul ation ip_the rat vas deferens (Assay 1) W st ar

derived nal e|Bats (275 |25 g) were @Jppressed By 1007
over exposure (,z_{he vas

U 14
69 S 38
38 U -36
6 S 24
40 U -82
8 S 36
42 U 6
10 S 16
43 U -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
TRPV1 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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20

25

def erens was renoved, placed in Krebs solution, pH 7.4
(conposition in g/l: NaCl6.89, KC10.35, Cad 2 0.277,

WHKRBBROIBI®R 163, MySOH4. 7H20 0. 296, NaHCOB3 2.1 gl BCDE8B2007/002527

1.8) and excess fat and connective tissue renoved.
The portion of the vas deferens closest to 10 the
prostate was cut in half and lddch hal f was pl aced
under | g tension in a 10 m bath containing Krebs

PRUMLAROD RS, 138512 THR2Y, (BBI9Y), %&hce%hésaﬁé:ﬁdw%nvatmgTRPVl
electrical field stimulation (EFS, 60% of naxi num

gcephar €Catenna, M.d1g alz Nagirs, §hH-824, aﬁﬂ(éﬁ?’dn@l 98hy Capsaicin releases

ARG bt BB IR Sy iy SRR rel Uk PPt Rstance p

(8 tath t&firal Bnd peiphaial vmﬁngbecﬁfahés@&euﬁﬂa@ound Sat ur at ed
Inhibition of (S) or EFS response unsaturated

relative to (U capsaicin [4 33 U-12 1 S 27 34 U

R%?DR%} éng@ry ggrogegvggre%élﬁu@gé)ng%&f&gaglon@ érf%gous 3dédcribed

mikthodi(HaB, 88K5ed dl., UsNaeercit RATS-23 2841 A68),h997)).t Hee bdiwge used for
t ?g gfp%%n&e%?cﬁntaﬁ cC:IJ soe)r(lgory nrerrglto?lgsx E\%Q | cells and ﬁ%po%lasts. The effects
of test compounds on CGRP release in the absence énd 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 uM), (c) Capsaicin (1 uM), (d) Test compounds (3 and 30 pM) and capsaicin
(1 uM).

Following a 20 min incubation, the amount of CGRP in the supernatant was measured

by an 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 CGREP release (% of Effect of test compounds on
capsaicin (1 pM) capsaicin (1 pM)-induced
response) CGRP release (%)
-ve: inhibition of capsaicin
response

+ve: potentiation of capsaicin
response
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response) CGRP release (% -ve: inhibition of
capsaicin response +ve: potentiation of capsaicin

w0 e@pooes WO 2008/ 003978 PCT/ GB2007/ 002527 112CBVB3®NM002527

3 M30M 2 20 117 46 8 4 36 63 58 24 15 34 34 -18
-27 16 53 52 49 49 69 49 36 49 -23 11 24 111 -8 -12
6 52 49 -15 -28 7 35 76 -191431 12 19 73 -13 -14 32
22 21 -47 -40 3-G ngerdione 17 18 -37 -43 126 41

- 36~ 121
C a Ri’Zr lease (% of 22 | ¥ifect of test
2pCefpopnd  C éé cadd i e a4 ggc ég(} c g ﬁ@d 96
22D -4 21 50 1 s“élsé 60 16 P , 0/8 )
47| 24 92 193 |T5°RP 48 59 1& re ea (
-ve inhibition of capsaicin
response
+ve: potentiation of capsaicin
response
3uM 30 pM 3puM 30 pnM
7 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 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 guinea pig ileum (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/l: NaCl 6.89, KC1 0.35, CaCl, 0.277, KH,PO4 0.163, MgS047H,0O
0.296, NaHCO; 2.1 glucose 1.8). The solution was kept at 32°C and gassed with O
(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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26 66 248 -47 31 27 85 162 -46 66 28 29 107 -51 29
29 65 164 -46 41 30 70 122 -49 150 31 56 109 -17 77

wOD0R0B/9H03978 PCT/ GB2007/ 002527 113 ConpouneCTIGBR07/002527

rel ease (% of Effect of test conpounds on capsaicin
(1 M capsaicin (1 M-induced response) CGRP rel ease
(% -ve: inhibition of capsailé¢#dn response +ve:

potentiation of capsaicin response 3M 30M 3M 30M 71

0
5y A0 o At 050 0355 e 190, 0

apptoxifnatedy E€4-oywasdappied f@e min andiibe gmpb@lgg aé the contractlon

d .
Ferise T MmEP TR wELBAR beied BELEAT LR s sgppred o
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The results are shown in Table 8 below.

Table 8  Effect of test compounds on guinea pig ileum and on histamine and 5-

HT-induced contractions in guinea pig ileum

Com- Inhibition of Contraction of | Inhibition of 5- | Contraction of

pound histamine- guinea pig HT-induced guinea pig
induced ' ileum relative contraction ileum relative
contraction to histamine- (%) to S-HT-
(%) induced induced

contraction contraction
3uM 30 3uM 30 3uM 30 3uM 30 pM
npM pM pM

2 0 28 0 0 8 79 0 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 0 63 0 0

11 0 32 0 7 0 53 0 24

6 0 12 0 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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27 2 68 0 0 1 63 0 0
28 7 18 0 0 6 85 0 0
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49 0 0 223aM6530 0 181M 0| 30 3pM | 30 3pM | 30 pM
pM pM pM

74 1 A1 0 0 10 89 10 0

76 9 81 0 0 26 72 |0 0

80 2 62 0 13 14 68 |0 19

81 2 94 0 0 21 95 |0 0

82 12 20 0 0 13 83 |0 0

83 16 17 16 36 |4 1 24 31

84 19 66 0 0 22 100 |0 0

86 0 9 0 0 4 19 |0 0

87 0 58 0 0 15 93 |0 0

N/D: Not determined due to spasmodic activity of the compound

Example 64
Anti-remodelling activity in human lung 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-glutamine), (b) Control medium and transforming growth factor beta
(TGFB; 10 ng/ml), (c) 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 (0-SMA) was assessed by real-time
reverse transcription-polymerase chain reaction (rtRT-PCR) using primer couples that

allow the amplification of a-SMA mRNA. Liver glyceraldehydes 3-phosphate
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Exanple 64 5 Anti-renodelling activity in human | ung

fibroblasts (Assay 4)

Table 9  Effect of test compounds on anti-remodelling activity in human lung

fibroblasts

Compound Inhibition of a-SMA
mRNA synthesis (%)
3puM 30 M

2 5 27

4 : -3 17

15 13 29

16 -8 10

69 10 34

11 8 39

6 -12 22

7 -8 9

12 19 34

32 13 58

3-Gingerdione 13 24

1 12 34

14 11 17

17 -1 31

13 14 77

18 13 79

19 57 97

20 -8 11

21 6 54
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The test compounds displayed a range of anti-remodelling activity at 3 and 30 pM.

Example 65

Anti-inflammatory action in human diploid lung fibroblasts (Assay 5)

Human diploid lung fibroblasts (W1-38 cells) were incubated overnight in the presence
of IL-1a (1 nM) and test compound (3 and 30 uM) 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 PGE; 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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test conmpounds displayed a range of anti-renodelling

Ahbn Widitkd aFludraabéhcd nteddly wdsAERLRA®Ring 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-1a-induced PGE,

release in human lung fibroblasts

Compound Inhibition of IL-1a- Decrease in cell

induced PGE; release | viability (%)

(%)

3pM |30 uM 3uM 30 pM
2 88 102 -2 4
4 49 96 -3 10
5 49 95 2 a
16 32 83 10 -9
69 89 102 3 4
11 79 | 100 1 7
6 88 102 6 4
7 47 94 -4 4
12 69 101 6 -5
32 67 101 -4 -3
3-Gingerdione 61 99 4 5
1 68 101 3 -10
14 77 101 5 2
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 99 3 10
21 88 99 3 11
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(%9 3 M:36-M3M30—M_—-288 ‘982-44 A9—961+-3—10—1H
49 95 137°1 16 32 920 -9769 89 10345 4 1£979 100
1 -7 6,288 102 6 4 [RAT7 94994 4 12 69 101 645 32
67 1011-4 -3 3-Gdngerdione 61 99 4 51 1 68 101 3 -10
14 77 1C@2 5 -4 86 99 -1 12

30 46 99 -10 29

31 83 101 5 -7

70 42 86 0 5

71 41 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

83 86 102 4 31

84 101 102 3 12

86 42 100 7 37

87 -28 -62 N/D N/D

N/D: Not determined

The test compounds displayed a range of anti-inflammatory activity, without altering

cell viability, in WI-38 cells at 3 and 30pM.
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Compound I nhibition of IL-1a- Decrease in cell
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Human peripheral blood mononuclear leukocytes (PBMLs) were isolated using a Ficoll-
Paque density gradient. Human peripheral blood mononuclear leukocytes (5x10° 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 pM) 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 supematant collected. The concentration of leukotriene B4 (LTB4) 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 enzyme 5-

lipoxygenase (Table 11).

Table 11 Anti-inflammatory effect of test compounds on S-lipoxygenase (5-LO)
activity in human PBMLs

Compound Inhibition of 5-LO
(%)
3uM 30 uM
2 30 76
4 15 73
15 16 63
16 20 73
69 89 96
11 47 92
6 47 78
7 24 63
12 41 94
32 45 96
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Compound Inhibition of 5-L.O
(%)
3IpM 30 pM
86 52 98
87 -6 19

Test compounds displayed a range of anti-inflammatory activity in human PBMLs at 3

and 30 puM.

Example 67

Effect of compound 2 on ovalbumin-sensitised guinea pigs, a model of asthma in

vivo (Assay 7)

‘ Dunkin-Hartley guinea pigs were sensitised to ovalbumin using two interperitoneal
injections of ovalbumin (20 pg) in AI(OH); gel (1.65 mg) on days 1 and 11. On day 25
compound 2 was administered by oral gavage (30 mg/kg/day) for 7 days. On day 31,
approximately 2 h after the last administration of compound 2, each guinea pig was
anaesthetised with urethane (1750 mg/kg, i.p.) and artificially ventilated via a tracheal
cannula connected to a Fleisch pneumotachograph (size 00) and a differential pressure
transducer (+ 2 cm H,0; PTS, Grass Astro-Med Inc., USA). Total pulmonary resistance
(Ry) was calculated online by integration of flow, tidal volume and transpulmonary
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 pulmonary 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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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/day) 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 histopéthologist 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 lung 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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and modifications as will be readily apparent to those of ordinary skill in this art are
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intended to be included within the scope of this application and subsequent patents.




a grading systemto describe the degree of |ung
renodel I i ng. Conpound 2, conpound 32, budesoni de and

worRiBebdkast reduced eosi nophil infiltration i PCDGBR®7/002527
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lung and IL-13 concentrations in the BAL.

Furt hernore, conpound 32, budenosi de and nont el ukast
30 reduced IL-4 concentrationipe the BAL. In addition,
compound 2, conpound 32, budesoni de and nont el ukast

r eduaegist he anount of lung renodelling (Table 12). WO
20087003978 PCT/ GB2007/ 002527 125 Table 12 Summary of
the effect of conpounds 2, 32, budesoni de and

nt el ukast o enH, .eosinophil infiltration, I1L-4
gghceﬁf?ﬁﬁPBﬂ,Of%?mgdggnﬁghﬁentration and | ung
renodel | ing in oval bum n-sensitised mce Percent of
control (nmean s.e.nean) Conditionplncrease Eosi nophi
IL-4 IL-13 H sto- in penes 1 concelp- cofjcen- pat hol ogy
infiltratio tration Regtion re rol 100 16.4
100 15.9 100 22.3 1 .3 100 686 PRnsitised
193.0 192.1 231.55—241. 541.6 R36. Rz 61.7 33.2
62.4 89.3 2(3 107.4 8% 38.2 183.0 450.033.4
ng/ kg/ day) 21.5 10. 67.1 60.9 32(30 153.5 106.6
168.0 148.7 339.3 45.0 ng/kg/day) 29.0 19.9 50.8
SQh%EH%desonide 184.6 38.4 5.4 144.2 199.3 200.0
27. 1 27.7 59.7 110.1 ny/kg/day) nontel ukast 187.6
124.3 58.2 37.2 73.2 55.3 450.0 38.25 (10 31.9

24.8 / kgl d 10, The foregoi ng broadly describes
tﬁe 3 tma%/i%ﬁ@ﬁ?fftlyrﬂf < PBER S7IFe1Pd omdivdragen; eatiogaly

aqbsiRtd ¢ CHUIANSpRhal bibsRRiELTD ¢, FARA) BPiohAly HiBSSruted
of ordinary slﬁqf?pi nalt%i s art are (%1 ) Bioh Ay ©
Cs.1ocycloalkyl, optionally substituted -CO-(Cs. ocycloalkyl), optionally substituted

Cz.10alkenyl, optionally substituted -CO-(C,.jpalkenyl), optionally substituted aryl, and
optionally substituted -CO-aryl, or R, and R; together represent an optionally
substituted saturated or unsaturated C,.jpalkylidene group, or an optionally substituted
saturated or unsaturated Cj;_jocycloalkylidene 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 R; and R, is selected from
optionally substituted Cj.jpalkyl, optionally substituted Cs.jocycloalkyl, optionally
substituted C,.jpalkenyl, and optionally substituted aryl;

R4, Rs and Rg are, ind.ependently of each other, selected from hydrogen, optionally
substituted C,.jpalkyl, OH, optionally substituted C,.jo alkoxy, halo, optionally
substituted aryloxy, optionally substituted (C,.joalkyl)-S(O),- where n =0, 1 or 2,
optionally 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,
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general formulal: OO RR3 RBRI R R2 5 R6
wherein: Rl and R2 are, independently of each other,
sel ected from hydrogen, optiomglly 10 substituted
Cl _10al kyl, optionally substituted -CO (Cl_| oal kyl),

(% {}@r{ g‘%\t\%f tlo(@ lé?cé’ &9@&5}{ hetefﬁ%]{drﬁé“@éded from O, N

smbSt piovided thatZhelchairkie rayleastdpattomm bnigy substi t ut ed
-CO (C2_I| oal kenyl ), optionally substituted aryl, and
optionally substituted -CO aryl, or Rl and R2 together

NG 8% PRdvi @ tha When Rl bR cf ——Sﬂﬁﬁt)géd" iRd A9 bptist Y sﬁBstltuted

unsaturated Cl1_loal kyll ene” group, or an optionally
s@nbsa;lkyluxr egtld_rfalls anbﬂtmte@ Coroalkesytfor Bt aqist have a branch point at one

10cy¢l oal k dene u e Wit h
GREnoTe 1 16t S PR RO Sprihe SR AR ( Fiuiihpric form
qﬂergpg)lt@{;,ﬁjclh)kﬁyg)@atchg&lt ed saturated or unsaturated
organic ring containing 3, 4, 5, 6, 7 or 8 ring carbon

atons and optlonally 1, 2 or 3 ring heteroatons
selected, fro R3, whi,ch ethe same
38 5 Salaek BTk AveeplaB ol srapiSopr UG Eo"
sel ected from optionally substituted Cl_ 1oaI kyI
S;fptl onal |y substituted C3_locycl oal kyl, optional
abuie asteicanenb Ar R usechand wedicanant yh @hb@ﬁfm@i’ ayl packaged

aa@é' m%d?élqar? ] g, rrf?ﬂgsgr I a%(?dstd | s gfﬁqag@ t(% ef @Cz{]ﬁﬂ:@@l{al foodstuff

el ec gen, titute
Qi - Heoarhfg)| whéﬂ-tlsed i & ﬁitﬂlsfuff QLHESénagel (fede)@hl_pla aaﬂuhm(y],al foodstuff

2‘3’ lﬂgt’?fggé Ieg)nalé?llgsl %épﬁ fﬂtll%l; %%l%)qﬁ)? égerﬁupggm%g? . eg used as a food
%bgf%ﬁﬁhjt o %’ﬁéé E\}g@féilné'i‘ﬁ Mhen(grenteWatl Patkaped as 4 fd¥d

R4 an R5™t ther represent an optlona y
sapplenteut ecbeseatage aitpplenmnt,.orsangenpesition faeng odieause in treatment

PO AT 082SR S8 31e or 7 chai n car bon at oms and
optionally 1, 2 or 3 chain heteroatons selected from

02’. N A compound according to claim 1, wherein the medicament, foodstuff, beverage,
food supplement, beverage supplement or other composition is used or is to be 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, foodstuff,
beverage, food supplement, beverage supplement or other composition is used or is to
be used in the treatment or prophylaxis of one or more of asthma, cough, pruritus, food
intolerance, psoriasis, croup, irritable bowel syndrome, tinnitus, Meniere’s disease,
stress-induced ulceration or acetylsalicylic acid-induced ulceration, primary
dysmenorrhea, pre-term labour, pre-term contractions, diarthoea, gastrointestinal
cramps, diverticular disease, achalasia, Hirschsprung’s disease, gastro-oesophageal

reflux disease, myotonic dystrophy, gallstone disease, constipation, post-surgical



and S, provided that the chain is at least 3 atons
long; with the proviso that, when R = R2 = hydrogen,

W@ b@s/oedys opt i onal |y substituted 5 Cl_loal kyl PECT/GB2007/002527

10

15

20

25

30

optionally substituted C2_loal kenyl for R3 nust have a
branch point at one or nore of the a and R positions
counted fromthe carbonyl gro®8 (or tautoneric form
thereof) to which R3 is attached; or a physiologically

gﬁ&:%g%&g 5% xgcﬂ'l)fne 1%?95@%? HS\}%&R gEfé@iVE NetL8fabetictGstrBparesis,

FRdi carme medi caneht
bbwal presss mtedinahpkepde: bb@nﬁtiomspeuplmdl aemehdiseases, Raymaud’s
in foodgtuff or bevera for ex le a gﬁnctignaut .
FYuhenE AP C%’Pn%‘é(\?é‘FQ’gW 2 RO 1P 1 PR e gpertension,

Iﬁ?ﬂ&éﬁ’&l@n (vfanula? $afBis @nd BtheH 0gschRP lsofdeRdBlalddr dididers, nausea,
béverage), for use as a food suppl enent or bever age

gllp}gioetﬂmntls allergre dpg@gtltasg inflangmefion] gﬁymppqttgﬁbbqwqﬁ disease, ileitis,
g.r\écgcre% 81F§p$1-éoﬁ€(:|){§t nen. \*}e‘f%nléfg{lg‘%t S Fg%gﬂ?é:in? %%égg%t?ss riRumatoid

eaRRes iHumingloars (ﬁiéﬁs@b&ebraﬂl i:‘sehérfilat ficvad ﬁiﬂﬁmmamcﬁry@ahu ﬁalropathlc
or non-human ani nal .. 2. A conpound according taq T

paingisparal paimaleR@HpHR A eacRE ST, O BT Pg followgng! for the
TR iR HGRal ngﬁﬁ&@(gle ash e;@h{%ﬁ@@ YorQhe tht%r mamtam normal
conposition I's ue I'S to be used in the treat nent
dreatingy leasel reotidn digkmesssandsiettigoi, twsooﬁmmthmmmrel coughs, to

di sorders, spaspodic conditi.ons, gdglc condltlonst

AT T By RS - am &I m%?t%%ma U9 PSe
A N9 WaPmHaRddAnt 10Et, © Ad Hdraal M@kﬁhaﬁloﬁlhﬁ) maintain normal
medi cament, foodstuff, 25 beverage, food supplenent
tbéomirmgssuw pphamalise l@crwqimﬁn@ohﬁbmatm@n alhgalﬂgemvnq system, to

ed in th ;
,%4 S Lg? y%gymgrgng gﬂé%gl? o Lfr s a &%C&{%Qﬁg}{ O%Fl%rhaegﬁfchgg to relieve

RE@cicaddness; fPeHe niild dchéddrd gadwelo Synide @a&,f fitomhtolotHashe, to
Meni ere' s di sease stress-jnduced ul.ceration

aeexige sdief fpmi mogthivipers aptain Bealtyiionts. i lilfﬂaflgnit cellulite
g% %g@ﬁggsmf&gtggkg¥&ﬁg ur, pre-termcontractions,

larr oea #'0i ntesti nal 30 cranps, diverticular
di sease, achala5|a H rschsprung' s di sease,

g@:: { oﬁﬁﬁ)&% %e%bﬁ)@rtgralgggggbfs {la.se, g’yaf -tegaiuging 2-[4-[3-0%x0-5-

Rehy1s2L( 0k Salimdo% YRGZ0NF P éy e BALEAIE adid and 48 benzy! ester.

gastropare5|s syndione,” paralytic ileus,
post-operative ileus, diabetic gastroparesis bowel

a’f tr gfx‘lk Spm 81)%1‘515 %:Ig(g %lnFé?/) E’H}Cﬁi §ng Q? Clallill(l:t i 3 alfA 'v%l:?élﬁl mdependently

ofre” and ’cor o
adfle@éWothPASM angi na, perlpheral arterlal dlsease
hypert ensi on,

R| is selected from hydrogen and optionally substituted Cj.jo alkyl;

R, is selected from hydrogen and optionally substituted C,.;9 alkyl;

R; is selected from optionally substituted C. alkyl, optionally substituted Cs.jo
cycloalkyl and optionally substituted aryl;

R4 is hydroxy! or optionally substituted C;4 alkoxy;

R;s is hydroxyl or optionally substituted C;4 alkoxy; and

R¢ is hydrogen.



hypot ensi on, vascul ar paresis and ot her vascul ar
di sorders, bl adder disorders, nausea, 5 allergic
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i nfl anmat ory bowel disease, ileitis, pancreatitis,
chol ecystitis, non-allergic rhinitis, oesophagitis,
osteoarthritis, rheumatoid at2hritis, Huntington's
di sease, cerebral ischema, acute inflamuatory pain,
neur opat hic pain, visceral pain, dental pain and
headaches, or one or nore of the follow ng: for the
ffai ntlepempaindfaceayding|to guy oheipCelpions, 1, 3s3 .4 el hrathieyaans or
mai,ntai n normal 10 breathing, to ease
HB@?%W&?ﬂgfﬁgﬁg“ﬁﬁH vertigo, to soothe sore throats
and coughs, to ease nausea and vomting, as an aid to
mai ntai n normal digestion, to easekwgset st omachs,

\ﬁarlﬁsﬂmﬁ%framdwe@en wnsubstituted Cra plkybangd pheay)- aibstitied Cr.c alkyl;
BT o DR T SESRAD WP SE B8Rt Gt
iRy ik beledted fumrunstisstimted C@L@ akkgt (®1Mycamllqlﬁmm (é;nst alkyl

t o soot he headaches, to eJ|e e, 15 nuscle s renes
SHSWHte Gonesloni insHbsttytsd BRevA dronaTiRgly Phe- substituted

:@?ﬁ{la@”, alE S%&lﬂtg@ gﬁ&ly‘l e(tl Eﬂkﬁkﬂoé{ﬁ)'éhtﬁ{e@%énylt fono or poly

ain y ] ol nt ltmt cel
drahmsubenmdafndnﬂswhme ablyhalo su)es;tghﬁnts way be the W@&ﬂ}dﬁmdnt

gm_y(@&)r dgn%géhgggd;éle%?f (8f 6 gli(oxyqﬁly]drc;x?fl)sdlsu%s{: %u%lecf Iﬂ%nyl (C1-6 alkoxy)
RiaesBAlyt- axﬂsﬁnﬁed%}feﬁylmhﬁwmﬂi@d/hapm@mt yl]- phenoxy] - be

nzoic acid and its benzyl ester. 5. A conmpound
Roisugsubgtitutedangthess of clains 1 to 3 and 4, wherein,

of each other, 25 Rl is selected from
hyﬁ%ggg%&gﬁaxoptlonally substltuted Cl 10 alkyl; R2

I B S@ly@&oged from hydrogen and optional l'y substituted C
I-10 alkyl; R3 is selected fromoptionally substituted
C1_10 al kyl, optionally substituted C3_10 cycl oal kyl

a-pd oR 'i:}nﬁ@@l!g{%asct%% tﬁ%?%n@% l:l’am%"l '25 3h2|{ & 204 b@fng a compound

opti ona Cl4 aI R5’i's hydr oxyl
ogelepfdi foma compeurtls tli tb 32end 6940 89 Ias; d@ﬁnednm theRB:smsptlon
hydr ogen. WO 2008/ 003978 PCT/ GB2007/ 002527 129 6. A
conpound according to any one of clains 1, 2, 3, 4 and

58. WhBEeEh M contpdtBd 8 ituly] &f deBiRedintinyene of cRimé $,2, 3,4, 5, 6 and
sel ected from hydrogen, unsubstituted Cl-6 al kyl and

p?] erng/ physitiegitallit aseertable sall.lepmplexpar predryg theggafgintthe freatment or
pEY]roH >Pﬁams Pide #Pt?{g éﬁ’%f?aglog;h(f %xﬁéd‘é’alme%{] fbr the treatment or prophylaxis

Bst
of: hypersensitivity, smooth muscle disorders, spasmodic conditions, allergic

conditions, inflammatory conditions and/or pain such 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 acetylsalicylic
acid-induced ulceration, primary dysmenorrhea, pre-term labour, pre-term contractions,
diarrhoea, gastrointestinal cramps, diverticular disease, achalasia, Hirschsprung’s
disease, gastro-oesophageal reflux disease, myotonic dystrophy, gallstone disease,
constipation, post-surgical gastroparesis syndrome, paralytic ileus, post-operative ileus,

diabetic gastroparesis, bowel paresis, intestinal pseudo-obstruction, peripheral arterial



R3 is selected fromunsubstituted ClL.6 al kyl, (C3-6
cycl oal kyl )-substituted Cl-6 al kyl, unsubstituted

w@008/0e3pc8 oal kyl , unsubstituted phenyl, nono oPCPGBR007/002527
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phenyl - substituted phenyl, (Cl-6 alkyl)- substituted
phenyl, (Cl1_6 al koxy)-substituted phenyl, nono or poly
10 hal o-substituted phenyl whg3e pol yhal o substituents
may be the sanme or different, hydroxyl-substituted

PREIL b SR ) et

lalmabbﬁ hypemteasioma‘gdpb‘reyklpn Rtésmﬂanpas&siﬁndtaﬂh&d/amm«ixsprders

ydroxy and 15 .S dr ogen. ound
ke IRRFdeTs: Bayep AHCTSC gl irg er@aﬂﬂs e o
k?ﬂ'ld}ﬂmﬁio?}omél NfseaS® lll@ft’its eﬁanEfe@ﬁh@ Qm@éﬁﬁﬁs ]nohﬁhllgl?gl@ﬂgmus

to 89 'as defined in eadescrlptlon 20 8.

co@mnbagrdsmstefoarttmllsa rllleumatdé farthads, |H1malngt09r$edlsﬁf<18<t; Icmeh@l

Ssoinppd oo FspRpPiobih B plin, gyt goin and
tHe8RHcHE) br 8he ohoRMVfltRfotloWing: Gr thé nfaliterdhepaf x&iﬁrﬁhgtﬁfﬁmctlon,
a medi canent for the treatment or prophyl axi s

5 pepbesisiedpyhe gut, sorpeimaipneEna biralbipadp §asesr}3‘a%9m?l@ess and
t

AL SO S ST LLTRN Sbiog s n i o

Imhathta@itndrmal digbstivmetoogaseropset stbmaslish tmwamohzg’rds and feet to aid

pruritus, food intolerance, asis, crou
|WPHBF%SUUB§% [0 BHHRIP ﬁlgrm@l%i d[ R4 RTESSUfe gc}rgmagse bowel movement,

igﬁétﬁlg asﬁéaﬁﬁf ithPAHE Sfbidth, G6 LR ihIhe REoAGP EOhSA1ILHId ffu, as a
ci d-i1nduced u

u ceration, primary dysnenorrhea,
rdeeengsmmt abmmhe lmaéacthe&rm cozimvc amsclg iserenessi wreapowdd aches and

astr0|nte er sease
S S viae s OpT (RGiecht Tl B BlefdiS Pl rergdgmaintain
rihlthi oS a8 Belp IR tanilke dotsienRvhd @ahlasd oneeightdesse,
30 constipation, post-surgical gastroparesis syndroneg,

paral ytic ileus, post-operative ileus, diabetic

075 RURHER. RO Pt A AT st g

RpaséeiA0 Qendifa=? illergi&&oddmeas emf,la:ﬁaymwucbmht&;m dndoepain in a

and coronar arter i.n her a
It ey VB EGRS ehn SRR G B e S SRS g A ering t
\éﬁ@&iueaa&ncgﬁ@gf Bol=lS rﬁ;iuouano?Ql&%[ulQI S0d&4BE8 in any one of

nau a gic rhintis, ic dermatitis,

i aimha;nlrrat B,Gh 5 6 iand V@mhwmvlogmléﬂ' actieplahleesalti domipl¢xsor prodrug

pancreatitis, cholecystitis, non-allergic rhinitis, 5
08§'%5Bhagitis, osteoarthritis, rheumatoid arthritis,

Huntlngton's di sease, cerebral ischem a, acute

I nfl ammat ory pain, neuropathic pain, visceral pajin,
dEht aft meth agegrding to claim 9, further comprising a prior examination of the

patient which checks for symptoms of hypersensitivity, smooth muscle disorders,
spasmodic conditions, allergic conditions, inflammatory conditions and/or pain and/or a
diagnosis of the presence of hypersensitivity, spasmodic conditions, allergic conditions,

inflammatory conditions and/or pain of the patient.

11. A method according to claim 9 or claim 10, when carried out non-therapeutically.



headaches, or one or nore of the follow ng: for the
mai nt enance of normal gut function, as a calnative

w0 o0080iB78yUt , t o mai ntain normal breathing, toPEEE82007/002527
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notion sickness and vertigo, to soothe sore throats

and coughs, to ease nausea and vomting, as an aid to

10 mai ntai n normal digestion, 18b ease upset stomachs,

to warm hands and feet, to aid normal nenstruation,

to Mah RLALBRN g@rh;()x%lﬂé’g cﬁxﬁqg [ $Ffolnul R PAOBRE iPMYEdne of -
novenent,  to maintaln a healthy i mune system to "aid

i dlaihtsdl , 23,0l &1 § ahd @or e physolapdally agceptabla salt, complex or prodrug

d t,.to.sqpth dach t i I
ShreRen < physislSSAR| GoAa CHRE MSEBhe. Lo provi de

relief fromtoothache, to provide relief from nouth
ulcers, to maintain 15 healthy joints, to help limt .
cH.| uAicomposition peaeeding triclain 32 veiieh issuiighleard Ingenged for use in the

thod for .treati [ o] 3 ' BV :
B e e
addrit@ng, ARAGE tolitons] iflaginsécyndiaonk dridiorpainic/adiuman or non-
pain in a human or non-hupan atierﬁLn need there I,
t Pmancpaicat apdici commeuad pf farepirlios g physiolosioally gegepiahte salt,
a ] f ; :
RyrlEEEE bR RLEL Ror B AATARRGR! whiCh St RecivEr tat purpose
owhen pdmyimistdred)ircan dppreprepdasbgetoghd patiembnpl ex or
prodrug thereof. 10. A method according to claim?9,
further conprising a prior exam nation of the 25
PRLi eRtcotpoSitior RECIHEink ¥ cRMIND OFBlah 1B YHREISLPFdrinkvdutital
snoot h muscl e di sorders, spasnodic conditions,
atémpaepiteongoredidaimeny; i nfl anmatory conditions and/ or
pain and/or a diagnosis of the presence of
hypersensitivity, spasnodic conditions, allergic
condi ki @ifosition abesriinpas ¥latandiok clalis 13ty a foaidstufl food
thepﬁ?tient. 30 11. A nethod according tq claim.9 or ..
cbenplement, beverage heiveiege Sinplomimt Phethgiprphaampseutigh composition,

R IS, M fooadeifhs o bR O Ly
one of «clains 1, 2, 3, 4, 5, 6 and 7 or a

R egreabRPo BRGSO Ry PoF ShLBRraR S | SapirE thecompound of
&E&(&foonéul&? or &‘pﬁﬂ?@l@@fcﬁﬂl@ﬁbc@ﬁt?@l@ @hl”t‘,&oh@l&dh&i prodrag thereof is

ich is suitable and rntended for use in the
t pesaenten associapemphthl cagios meire additionabeesnpeupdtof gengrplofopmula I or
e di q di o .
ot ciogisaly R PahRaRRy S e FHa e a0 br Bl bl or more

haagifoRdl a@&ﬁhabiﬁ%@ﬁtiﬁ@t a@iNist hpgedisehbidvienspootitmaicle disorders,
formula | or_a puéfiqloglcally_acceptable al t,
(&

c @Wh&?@lic‘g@onﬁﬁm@ e penhtions, wﬂéglgﬁagory gonditignsAnd{or pain or
\M'eléginstl shie®ifeffldr e 4 aéenﬁ‘t purpose

17. A method of manufacturing a composition as defined in any one of claims 12 to
16, the method comprising bringing into admixture the said compound of formula or a
physiologically acceptable salt, complex or prodrug thereof and the physiologically

acceptable carrier thereof.



10 when adm nistered in an appropriate dosage to the
patient. 14. A conposition according to claim12 or

w@b@snoid3 bei ng a pharnmaceutical conpositi onPCT/GB2007/002527
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(rmedi canent). 15 15. A conposition according to claim

12 or claim 13, being a foodstuff, food supplenent,
beverage, beverage suppl enent13® ot her

non- phar maceuti cal conposition, including, but not

Ligm teghelitdhd Jcl':‘&ﬁ;ﬂg_cm RlaithQQ9RkHES &)n%’l’%ir@fl&ki’%ﬁ? theBmpHsition
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ef fects of such an agent. 17. A nethod of
rghufAcemppryryl of g8 pBags defined in any one of
claims 12 to 16, the nethod conprising bringing into
adm xture the said conpound of forgula  or a
physi ol ogi cal ly acceptable salt, or prodrug
' able carrier

t hereof . WO 2008/ 003
met hod accordi ng t8sctai m|L7, furtkér &anprising
packagi ng the conposi UK with instructions for use
in the treatment or Prophyl axis of hypersensitivity,
snooth nuscle disorders, spasnodic conditions,
allergic conditions, inflammtory conditions and/or
paAPHMh a human or non-hunan patient, the said

i nstructions including dosage 5 information,

i nformati on concerning the appropriate admnistratio
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Cs.10 cycloalkyl, optionally substituted -CO-(Cs.1o cycloalkyl), optionally substituted Ca-
10 alkenyl, optionally substituted -CO-(Cx.19 alkenyl), optionally substituted aryl, and
optionally substituted -CO-aryl, or R, and R; together represent an optionally
substituted saturated or unsafurated Cy.10 alkylidene group, or an optionally substituted
saturated or unsaturated Cs.jo 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 thé same as, or different from, either of R, and Ry, is selected from
optionally substituted Cj.1o alkyl, optionally substituted Cs.i0 cycloalkyl, optionally
substituted Ci-no alkenyl, and optionally substituted aryl;



wherein: Rl and R2 are, independently of each other,
sel ected from hydrogen, optionally 15 substituted
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optionally substituted C3_10 cycloal kyl, optionally
substituted -CO (C3_10 cycl oal kyl), optionally
substituted C2- 10 al kenyl, opiionally substituted
CO(C2 10 al kenyl), optionally substituted aryl, and
RQRAN RY gl Qﬁitebédtﬂt:ﬁﬂiy of LA RbMer, sOlectBd fidRPhido déégl? §htitsally

represent an optional 'y substituted saturate ]
urubstituted tGado Tkyll OHloptidnadkyrsebsgitatad C1aralkaxyohalp.copsionslly

stltte 20 saturate atura
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optional | y substituted saturat ed or _unsat urat ed

cmg@nhléy substtugasisetiraipdr Wisalyrategl onganiy chgingoptaging hrdy gnd 5, 6 or

?hmi? @%g?ﬁ) Qt%h%%klloétl%eagy%zg Eé cﬁéﬂﬁ%eﬁ?(#géﬂ%‘ %d fsr%IPre O, N and
aS, providel fhhethe Bhaihlioanlest B hwinsdbndgtl and R2, is

selected from optionally substituted C1_10 al kyl,
optionally substituted C3_10 cycl oal kyl, optionally
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R6 are, independently of each ot her sel ected from

opt 1 ol | YRS DA Koy BB PR G0 alkeny

subst fo Y %s@hé@e%an&fﬁdnﬁ%bhé’ osb@tdftth @ dnd Fposifions counted
aIkyI%rS-(O)n where n = 0, 1 or 2, optionally
0

subst fromtthelcarberiyl Gragprior taktomeris fernp thexead) topvhigh Ryis aftaghed;

R5 together represent an 5 optionally substituted
saturated or unsaturated organic chain containing 1,

2, 3,(8, WherPadditionallg Raiishuc-aubsdtutal Mymﬂ Ryt hodragéry then (a)

1, 2 or 3 chain heteroatons seI ect ed f
pr ovi Beernnebbe 2 group salested &ogy 4yl or 2ehlo nglﬁg qw"t%en (b)

th
1S g 0 T g s B

opt i omainbybcﬂhbshydmgerd a62 10 al kenyl for R3 nmust have
a branch point at one or nore of the a and R positions
counted fromthe carbonyl group (or tautoneric form

t her eqfy) %vﬁeﬂ"ﬁﬂdiﬁorﬁ%y'l@; 2 I2Gh®d; and R (ib h}dx‘é@@ﬂ then (a) R3 cannot

addltlonally IS un-substituted phenyl

hydr oge A-hydieegi-3, erdimetnoxypherod when Ksas %,@pﬁtlg,(@qyea@fiéh) Ry ¢ampot be 2-
4- | R5 t
e 3 TR S ot e SR O CENE)

R4 and R5
and with the further proviso that, when R, = Rs = R¢ = hydrogen, R3 is methyl and Ry is
4-methoxy, then R; cannot be -CO-CH=CH (C¢H4)OMe in which (CsH4)OMe

represents a 4-methoxyphenyl group;
or a physiologically acceptable salt, complex or prodrug thereof;

but not including



cannot both be hydrogen; and 20 (iii) when
additionally R4 is 4-nmethoxy and R6 is hydrogen, then
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R5 is 3-nmethoxy and (b) R3 cannot be 2- hydroxyphenyl
or 4-hydroxyphenyl when R5 is hydrogen; and with the
further proviso that, when R2134 R5 = R6 = hydrogen, R3
is methyl and R4 is 25 4-methoxy, then Rl cannot be

P e e R e g S L R G
skdnizyl es@apl ex or prodrug thereof; 30 but not
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| 1(Pphedroxyihebelrdephenplpentane-1,3-dione;

15 (2- roxy- 3- met yphenyl ) - 5- y| pent ane- 1, 3-di on

e’ ‘(‘“’f‘éyh'\{‘gé‘gnﬁﬁ?g?eé%ﬂﬁ‘é‘ ef‘}qéh% aélﬁ%r%g%fl g’ne- 1,3 -dione;

31,9afigtenl -4+ $-phetlylpropPe 3 Ndnanddipie ny | - hept ane- 2, 5

- di one; : )

11.9-diphsmph3bemzyl-3. 3 pegnediovpy | ) - 3, 5- nonanedi one;

TRt e S g DI LRREA S P gongnetions; ang

nb/Ideiphend 4-@rtddipBenylpropyl)-3,5-nonanedione.

1,7,9-triphenyl-4-(1, 3-di phenyl propyl) -3, 5- nonanedi one
20. A conpound according to claim19, wherein,

i selepRNdiHold Qécoﬁﬁﬁ%‘f@élﬁlﬁ{ 19, Whkrdi® iﬁd@p@ﬁde@iﬂ&lfdf @HRh other,

hydr ogen and optionally substituted C1_10 al kyl; 15 R2

is selected from hydrogen and optionally substituted

10 al kvl ' | ected f ti 1 .
SRt dror SR orgigpr bR eSS Evha cs- 10
CRS iORldeied fromlhpdrbpénald optioukst dubbitatdalyh alkig is
hydroxyl or optionally supbstituted C 14 al koxy; R5 s
hikd isoselactedrirasmp ppénnally pulsiued Cutoedkybioptianalbisibstiteddes-10

i g : Hrggllmd according to claim19
o?yég%{agiﬁ%%%?pg\ﬁ%%%i]s%?&fﬁtgep ndently of each other:

R4 is hydroxyl or optionally substituted C;4 alkoxy;

R; is hydroxyl or optionally substituted C,4 alkoxy; and R is hydrogen.

21. A compound according to claim 19 or claim 20, wherein, 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 C;.¢ alkyl;
R; is selected from unsubstituted C;4 alkyl, (Cs. cycloalkyl)-substituted C,.¢ alkyl,
unsubstituted Cs.¢ cycloalkyl, unsubstituted phenyl, mono or poly phenyl-substituted
phenyl, (C,.¢ alkyl)- substituted phenyl, (Ci.¢ alkoxy)-substituted phenyl, mono or poly
halo-substituted phenyl where polyhalo substituents may be the same or different,
hydroxyl-substituted phenyl, (C,.¢ alkoxy)(hydroxyl)-disubstituted phenyl, (C,.s alkoxy)
carbonyl-substituted phenyl and unsubstituted naphthyl;



Rl is selected from hydrogen, unsubstituted Cl-6 al kyl
and phenyl -substituted Cl-6 alkyl; 25 R2 is selected

w0 e@s0iBpds ogen, unsubstituted Cl-6 al kyl and PCT/GB2007/002527
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phenyl -substituted C1 6 alkyl; R3 is selected from
unsubstituted C1_6 al kyl, (C3_6

cycl oal kyl )-substituted C1L 6 adkyl, unsubstituted
C3_6 cycl oal kyl, unsubstituted phenyl, nono or poly

enyl - ' .phenyl, (C 1.6 al kyl)- substituted
gﬂ@ﬁép?ﬁ%gﬁ%wéﬁéﬁgg&y)-substituted phenyl, nono or
PRI ¥ hythilkok andst i t ut ed phenyl where pol yhal o
substituents may be the sane or different, 30
heis B gIogelibst i t ut ed phenyl, (Cl_6
al koxy) (hydroxyl)-di substituted phenyl, (Cl_6 al koxy)

car bonyl - substituted phenyl and unsubstituted
2 ht AgbmpiihRA08rddNRe 28y BAF b{3E2087 DOZH2 Peing 35 ompgund selected

upsubsti t ut hoxy RS i s hydroxyl: and .R6 is

i SomronstL® 2 BT 0s 5 e a8 o

clains 19 to 21, being a conpound selected from

conpounds 1 to 32 and 70 to 88 as defined in the .

d%s cr Apedthed fop reparing e keripewnd qfgsperal fogmaladsssisiined wrany
general formula_l [ I i [ .
ot g (BTt Byl B3Pl oL hysidlo@EHy RicBREHC Mo gL treof, which
pmethod @oinmbak&bndamiingta cohtponrd bb gereeaifoinsds It ovithensinmgpund of
a compaound of general fornula Il with a conpound of
geareraformyiadYa 1V R CHOOO RER3 RE R R III IV

15 wherein RL to R6 are as defined in the said

preceding claimfor general fornula I, optionally in

t heRqyr WP a chelating agerly, to deactivate the
car{ponyl i groups (or other

T form in for a n RAvour of the

term nmet hyl carbon ato o0 obt'ain the compound

of Reneral fornula | after S%@u tion of the 20

rggul ting double bond. 24. Aynethod of preparing a

conpound of general fornmula I as defined in any

wherein R, to R are as defined in the said preceding claim for general formula I,
optionally in the presence of a chelating agent, to deactivate the carbon between the two
carbonyl groups (or other tautomeric form) in formula IV in favour of the terminal
methyl carbon atom, to obtain the compound of general formula I after reduction of the

resulting double bond.

24. A method of preparing a compound of general formula I as defined in any
preceding claim or a salt, complex or physiologically acceptable prodrug thereof, which
method comprises selectively reducing the aliphatic carbon-carbon double bond marked

* in a compound of general formula II:

Ra
2 | o 0
g .l ||
@ / CH=CH—C—CR{R,—C—R;
Re™\ (1)



preceding claimor a salt, conplex or physiologically
acceptabl e prodrug thereof, which nethod conprises

W@ 2008003991 y reduci ng the aliphatic carbon-carbOrGB2007/002527
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doubl e bond marked 25 * in a conpound of general
formulall: RARS 1T Il it CH CHCCRR2-CR3 R6/

(1) WD 2008/ 003978 PCT/ GB200136002527 136 wherein Rl

to R6 are as defined in the said preceding claimfor
general formula |, or a salt or conplex thereof, to
obtain the conpound of general fornula I. 5 25. A

rvéltencinl Ra¢e B dierag dteﬁnc;l inithe 98d preceding plaim fongraers] formyda I, or a

ound .of gener al nmul a | elected fro
SolTBE oSk R B g R s hpgubd oGRS
description or a salt or conplex thereof. 26. A
conpound of general fornula Ila: MO 0011 HO
\251 - @Heethod-acrarpmgto Rim 2§ or clping 24 wherein the Gﬁ'ﬁlp%‘%ldd?f general
08 el Rl LRyt 150 32na 89 B A0e icah e description
Qptaisalaf tomplexlisiédfut ed C1_10 al kyl, optional |y
substituted -CQ (CL_10 al k)ik,a) opt i onal | y substituted
9: 10’\gg;ep@g}d@f|geng5ﬁogﬁgl|a substituted -CO (C3_10
cycl oal kyl), optionally substituted C2_10 al kenyl,
optional 'y substifyed -CO (C2_10 al kenyl), opti onal Iy
substituted aryl and\20 optionallyssubsti {uted

-CO-aryl, or Rl and get her re;present lan
optionally subsid SR OHEHORE orCRRatCur®ed C1_10
al kyl i dene group or a t| onaI“/ substituted

saturated or unsaturated organlcl, ring containing 3, 4,
5 6, 7 or 8 ring carbon atons and optionally 1, 2 or

Sria Al (pbfeoat Bokctd/fe6h gdrdofom 0, N and S

wherein:

R; and R, are, independently of each other, selected from hydrogen, optionally
substituted C;.1o alkyl, optionally substituted -CO-(Cj.;¢ alkyl), optionally substituted
Cs.10 cycloalkyl, optionally substituted -CO-(C;.10 cycloalkyl), optionally substituted
C,.10 alkenyl, optionally substituted —CO-(C,.;o alkenyl), optionally substituted aryl and
optionally substituted —CO-aryl, or R, and R, together represent an optionally
substituted saturated or unsaturated Cy.jo alkylidene group or 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 ma{y be the same as, or different from, either of R; and Ry, is selected from
optionally substituted C.;9 alkyl, optionally substituted Cs.o cycloalkyl, optionally
substituted C,.j¢ alkenyl, and optionally substituted aryl;



25 R3, which may be the sane as, or different from
either of RL and R2, is selected from optionally
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cycl oal kyl, optionally substituted C2_10 al kenyl, and
optionally substituted aryl; WD 2008/ 003978

PCT/ GB2007/ 002527 137 with th& proviso that, when Rl

= R2 = hydrogen, then (a) any optionally substituted

st s AR 0 Bh ROZAR Y BRORL, ERED f- oA Ustueed Caa
allan dr Optpamily isossitwred 6 achlkenyhfdr fRe noast baveyd bgnctupoifiioat one or

T PSS R 2| 53 5o

wifchtdl 4.l (B) RS carld@t BuidsubQtined pHenyl.
22?2@92% froﬁ$§%ﬁ%%%ﬁd% ég)tgc67 and 98 to 10? 22(

defined in the description, or a salt, conplex or

d f £ . h i
0 181 58 G AR B T ] S SUEARY Hhounc

33187 ahd 90:to 204 8¢ dedihe@rin eheSdtktriftions ONgsadix cohplerof piatected form
whi ch one or both of RL and R2 is an al kyl group and

tthereof-her of RlL and R2, if not an alkyl group, is a
hydrogen atom the nmethod conprising alkylating the
correspondi ng conpound of general formula | or Il or
sH.t Atkelicbfor preputihg i chxapburaf ofREnembifoRdukarleor Al defi@ed in claim

atons by initiall rotecti ng. any. 15 phenpol i ro .
o T R OLAT B & BHRAAIST (578t BLELieARE A" PitbCRy g s i an alkyl
HP ahd'the Reher BE RS 8AE R% qf nét snHikA Rk Sups géu Y V\/?%'E&Ch;%m, the method

subsequent|y reacting the treated co

addayprisingik plglng the icnrrespending sempeunst obgaparb formulaberdl Ar salt

t he al.kyl at 0 nd., 29. . A, net hqd cor-di .
cHErent S oGl TR0 gy ok R B i Porsfecting any
apibnoRO gidugs 6t e kaidfcoboandlusig h bask dnddrRgrRetigt @oup dthe
A wethoé according to claim 28 or claim29, wherein

sprebanee hfjal pyitibleatedvent pndvatbrgquenily reaghng the dreate] cppgound with an
PRGN s BPL S o R e i
claim 28, 29 or 30, wherein an alkyl iodide in the

g£§§ fg$%3%3§8§d?§§%9cTﬂ%ﬁé€° atn?lg :ogﬁ Bégg?ﬁﬁﬁ gean alkyl group and
gﬁ{g&%ﬁ%gf%{fl 2HERSTA 1 dgléé@ﬂ Ao, Or 11 as defined in 30

26 or 2 a salt or conplex thereof in
which either RL = R2 = H or one of

30. A method according to claim 28 or claim 29, wherein sodium hydride and
trimethylsilyl chloride in the presence of a suitable solvent are used for protecting the

phenolic groups.

31. A method according to claim 28, 29 or 30, wherein an alkyl iodide in the presence

of potassium carbonate is used as the alkylating agent.

32. A method for preparing a compound of general formula I or I as defined in
claim 1, 7, 26 or 27 or a salt or complex thereof in which either Ry =R, =H or one of

R, and R, is an alkyl or alkenyl group (denoted by Alk) and the other of R and Ry is a



Rl and R2 is an al kyl or al kenyl group (denoted by
Al k) and the other of RL and R2 is a WO 2008/ 003978
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conprising (1) first preparing the imdazole

derivative of a carboxylic acid having the fornula

HO. OCR3, where R3 is as definé8for the conpounds of
general formulae | and Il and then reacting the said

I I ' lod& oWipkib; i 8 irhidazdle demivagive of a
\5@:&%@9 I?g)l?ng’Eﬂ&éRiSﬁ%{FI{i 5 Rgh?/m?rg 1}:%%9%2?3?0(3 of base in a
saiticaplieadd hedng the oropladiQ.QERs, wheterRuls evdgfingd dor thg compounds

A et hod.. f or, obt aj pi t | t . ) )
AT sSSP P B 00 G PRI LA Ko o
MREneMaein@tAbformald v: of the fol | owi ng bi ol ogi cal
activities in human or other tiss in vitro or in

vivo: nodul ation of TRPV 1 receptorjj nodul ati on of
snmooth nmuscle tone; Rphibition of ltissueg renodelling;
and anti-inflanmmtory @&<ivify,> t hod conpri sing
contacting the said Rsi in vivo wth an
effective amount of apQopound of geReral fornula |
as defined in claiml & claim7 8 a physiologically
15 acceptable salt, conplex or prodrug thereof. 34. A
physi ol ogi cal | y unacceptable salt or conplex of a
CiROprReenet ofBaRiAk shidablRibdvert, @ 9beid theeldsirad cingiomd..
20 35. A protected formof a conmpound of genera
formula la as defined in any one of clainms 19 to 22.

. L0Re
2o Q1P BT aERT e o BraBbly ¥ LG proferably
omdeast thedeqand mbst frefeRibly all, of thur followingrbiblogival 4ntivgss in human or

25 37, Use of a salt or | e otected form as
RhFfisas i prariyvo:geodilatin old KENY fefiphpdilalion it smooth
t BGsdlt RRR! RhivoPéf BseORRYABNNE! arieRBiLiaflathfatoHy activigl, the

a physiologically acceptable salt, conplex or prodrug
t methedfcomprising contacting the said tissue in vitro or in vivo with an effective amount

of a compound of general formula I as defined in claim 1 or claim 7 or a physiologically

acceptable salt, complex or prodrug thereof.

34. A physiologically unacceptable salt or complex of a compound of general formula

I as defined in claim 1.

35. A protected form of a compound of general formula Ia as defined in any one of

claims 19 to 22.

36. A physiologically unacceptable salt or complex of a compound of general formula

Ia as defined in any one of claims 19 to 22, or a protected form thereof.

37. Use of a salt or complex or protected form as defined in claim 34, 35 or 36 as an
intermediate in the preparation of a compound of general formula I or a physiologically

acceptable salt, complex or prodrug thereof.



