1 *167167* 2- OXYBENZOXAZI NONE DERI VATI VES FOR TREATMENT OF OBESI TY The
present invention provides known and novel conmpounds, thei+—use in the 5
knhi bition of an enzyne whose preferred node of actlm@ is to catal yse the

hydrolysis of an ester functionality (in vivo, as t wmmﬂm turally
occurs) their use in nedicine, and particularly in ﬁon and/ or

treatnment of obesity or an obesity- relatged disorder. Aksossprovi ded are

‘met hods for the prevention and/or treatnent of obesity or an

obesity-rel ated di sorder 24XYBENADXAAINOYWEADHR IATOVESEDRcal wei ght 10

| oss and the use of the conpoundRBATMREET®@RPEGBESIUNe of a nedi canent for
the aforenentioned indications. In respect of novel conpounds the
invention also provides processes for their manufacture, conpositions

cont ai ni ng t Abapessentnmentos profvides knawh and uovqhgorepewnd@othpmgsqmdhe 15 In the

| ast 20 gyears ere.has been .an increa obe e.
popul at ona. SPORLSEET S Ed Rr PRTSAERPR HEhn e dahit begbeliur y 1 s
due in part bPat %rrmﬁdwnamzé(tri b, |a's'th€: dm&yrhe@arurdnyrmwrsmelrru@éml outlets
and westernised diets that have hig saturated fat and | ower fibre

contents sucHedigate, tumepafrﬁ@darilxlrethepwe@@vs@d/orm@atm%@f obasity of an pleesity-
popul ati ons PJlatE{&sQr%‘éf.§§8g¥c\’méﬁar§‘%§etﬁo§?%Qﬁgggggﬁ% %‘i‘%&f%gﬁtmt h the

20 i ncreased anrsati SOCl e tion

| abour i nt epbésws or Al UBéslitiya'Slate'ﬂhﬁfcﬁdd”thﬂ & Iﬁbmoamg/enﬂefgganrnhabaanMet wee n
t he energy |ntake from cal ori e dense foods and the reduced energ
expendii0ur e fesgand g uspf the campayngdsyn the mawfyqtere odg Wdéﬁan}eﬁbfoéﬂ?f‘ess ener gy

ntake is st grednagiohdl idftalibe, lipgse oY onibind ARE HIKARS A8, Of vhi ch

over a perio time results in o S|ty an a significant 25

cont ri but or y pfowvides prdcesses franthdr saasfactarey coinpariti@rson@osg thymi avdnethods
recogni sed by the di cal profeSS|on as a netabolic disease. In the USA
it is estina%g ctusig, sYEh CEPAIHANS- popul ation is considered clinically
obese (Body Nhss | ndex>30). Cbesity can be a debilitating condition which

reduces the
15 In the last 20 years, there has been an increasing trend in obesity in the populations of

the developed world. The increased incidence of obesity is due in part to the ready
availability of food in numerous retail outlets and westernised diets that have high
saturated fat and lower fibre contents such that the food is energy dense. The lifestyle
of the populations of the developed world has also become more sedentary with the
20 increased mechanisation of society and the steady reduction of manual labour
intensive industries. There now exists an energy imbalance between the energy intake
from calorie dense foods and the reduced energy expenditure required for a sedentary
lifestyle. Some of the excess energy intake is stored as fat in the adipose tissue, the
accumulation of which over a period of time results in obesity and can be a significant

25 contributory factor to other disease and disorders.

Obesity is ndw recognised by the medical profession as a metabolic disease. In the

USA, it is estimated that 25% of the adult population is considered clinically obese

(Body Mass Index>30). Obesity can be a debilitating condition which reduces the
30 quality of life and increases the risk of related disorders such as diabetes,

cardiovascular disease and hypertension. It has been estimated that $45 billion of US
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30 quality of life and increases the risk of related disorders such as

di abet es, cardi ovascul ar di sease and hypertension. It has been estinmated
that $45 billion of US *000002* 2 healthcare costs, or 8% per annum of
total healthcare spend, is as a direct result of obesity. The traditional
approaches to | ong term wei ght managenent such as diet and exercise have
proved ineffective alone to control the spread of obesity. Today, nore

than ever, there is considerable interest in devel oping safe, effective
drugs for t heeﬂt}tcamaiomerm &% pebasiutryof téiabheuithcdre gpanid| isapprddmcthesmlt@f t he
treat nent of g e5|%% §¥ cused on ejther devel opi dru s thgg I ncrease
energy expen@P¢i®eFtr ?H@Pafﬁaﬂb ng frpgyeight i & bt dist#d o t he

reduction of .eneig Ma\!'ergrakéi inSffEQive AHAE fo EOYRrd? Wsp?ea@b}f |o'oE§{tyt qoﬁhﬁ §8dre10 and
absorb food, in particular fat. The key enzymes involved in di gestion

of fat are Ihadreokythere sreopsrderablEheterpssin deivenpihg safiat ef&ctlvhérdgatfordhgr adi ng
enzynes are |i pase rimarily, but not exclusively pancreatic |ipase that
is secreted B? §%%ﬂ%?%%s into the gut lunen. The |ipase inhibitor
lipstatin has formed the basis of the anti-obesity drug, orlistat.

Olistat is the sub&gct of published European Patent Application No. 15 EP
129748, whi cBhamagp lcabamm@m@sth@freatmemnfarbeswd&a@e fo@is@l oeithe25 where A

is -(CH2)5- bi t t I d
![ f e a,E in g) hypg?Yel?Péwglgé HH)t éesag% ;nerg}? e%p%n!ilrt]urle olr d}urég tlpa?pgdrugg erlle(%gy {n?aﬁlcse an

One approach to the reduction of energy intake is to reduce the body’s ability to digest
10 and absorb food, in particular fat. The key enzymes involved in the digestion of fat are
hydrolytic enzymes. The most significant of the fat degrading enzymes are lipases,
primarily, but not exclusively pancreatic lipase that is secreted by the pancreas into the
gut lumen. The lipase inhibitor lipstatin has formed the basis of the anti-obesity drug,
orlistat. Orlistat is the subject of published European Patent Application No.
15 EP129748, which relates to compounds of formula:

NCHO

O O
N NA

where A is (CH3)s- or;

H
30 w/\/ﬁ/

and their use in inhibiting pancreatic lipase and treating hyperlipaemia and obesity.

20

25

35 Orlistat has as its major active moiety a beta-lactone group that reacts to form an ester



35 Olistat has as its najor active noiety a beta-lactone group that reacts
to forman ester 3 with the side chain hydroxyl group of serine 152 within
the active site of pancreatic |lipase. Even if orlistat provides an
effective nethod for treating obesity, there remains a need 5 to provide
alternative drugs and nethods for use in the control and treatnent of
Obesity and obesity-rel ated disorders andsin pronoting or aiding

non- nedi cal weight loss. Inhibitors of enzynes involved in the degradation
of fat are prvath thedidestheindrydroxyhgruap bbb sdrsmedfS2 exthin ¢he activd itgofpaactatin
and/or treatnent of obesity, obesity-related disease and/or in pronoting
cosnetic wei gemasef'oss. 10 US Patent No. 4,665,070 (Syntex) describes a broad
cl ass of 2-oxy-4H 3,1- benzoxazi n-4-ones of the formula: 0 15 (R)a O/IO
N OAR where a is an integer fromO0-4; each R nmay be selected froma w de
range of 20 diMsstif enlistat providles an afféativd nmthedd 10t tr8ataigobesitys thare tgmaissaindgRdi s H

except en Ais. ond. henyl ., 1 m dazolyl .o, C3 6 cygloal kyl each of
CerP i h0s g afr ke R seRdR B 256 e SR BAm o o b
preferably i nbeliey 4md MGt PRFelAeP@SbideRNRd H plddfotinkioR gidirfg Rehedicadveighue of
the group Ais |ower alkylene having 1-4 carbon atons. 1n the nost

preferred corpsulnddinrg ef eazppeemeolved e heddogadatnarfdatsat dravidedderssanidul  as

25 serine praqtease jnhibitors.and to.trea hysi ol.ogi ¢ condi tions_and
i sease st at RORRSRE v B e el By b 8 BN R o eI Pkl 275 88

speci fi cati onjigtascCdndgSn panm@isg cosiaBid weighslosd)d di seases invol vi ng
enzymati ¢ pat hways, including inflammtion, arthritis, tunor cell
net ast akl's, pul nonary enphysema, nucocut aneous |ynmph node

US Patent No. 4,665,070 (Syntex) describes a broad class of 2-oxy-4H-3,1-

benzoxazin-4-ones of the formula:

15
(R)a X //k

where a is an integer from 0-4; each R” may be selected from a wide range of

20 substituents; A is a bond or a C,.g alkylene group; and R is H (except when A is a
bond) phenyl, imidazolyl or C;.¢ cycloalkyl each of which rings may be optionally
substituted. The R groups are said to be preferably in the 5- and/or 7-positions of the
ring. A preferred value of the group A is lower alkylene having 1-4 carbon atoms. In
the most preferred compounds A is ethylene. The compounds are said to be useful as

25 serine protease inhibitors and to treat physiologic conditions and disease states known
to involve enzymes, or as contraceptives. The specification describes various
conditions and diseases involving enzymatic pathways, including inflammation,
arthritis, tumor cell metastasis, pulmonary emphysema, mucocutaneous lymph node

syndrome, adult respiratory distress syndrome and pancreatitis. It is also suggested



syndronme, adult respiratory distress syndrone and pancreatitis. It is also
suggested 4 that the conpounds may have antiparasitic, anticoagul ant
and/or antiviral activity. Simlar conpounds are al so described in US
Patent No. 4,745,116. International Patent Application No. WZ89/07639 (BP
Chem cal s Ltd) describes 5 detergent conpositions in aqueous sol ution which
conprise a surfactant, a precursor conpoynd capable of giving rise to a
per oxygen conpound in the presence of water, a suds suppressing agent, a
det er gent buithaelie @nthoandd mayg hawacdntipatasiticydnticbagubant had/er deiraf autivitha: RL O
R0 RNR R4 .10 where Ris inter alia an alkoxy group and RI, R2, R3 and
R4 (whi ch mayplBHat (Enoyags argalsgidescaibsd iy U§rPé‘t§1éN@c‘ﬂ365aﬁ E)@m H, hal ogen,

al kyl, al kenyl, aryl, hydroxyl, al koxyl, am no, alkylamno, -COOR5 and
carbonyl functions. The nunber of carbon atons in the al kyl groups and

noi eti es i s noerndedbnal@dienbApplidacos pc WOE9/BXEB9BEClamacas Lid)wescribat kyl and
al koxy oups eE%. R ngy.be ethox%. 1? East, German Patenf. No, DD 246996Al
describes a PPEEFIECIBROSHIDS A AgHyOus salwiLsn Whigh qompysq4 M&ﬂ-"%“,“t’ @ precursor

- benzoxazi n- %0&B§§n(péap§1ﬂ% of @fvid Ase t&a PRrdkyBkn BbmpoundkPhepreddies &f Fater, a

te
represents one or nore H atons and/or othér substituents such as alkyl,
suds suppressing agent, a detergent builder and a bleach activator which may have the

formula:

Rt O

1

N R

R2

R4

10 where R is inter alia an alkoxy group and R, R,, R3 and R4 (which may be the same
or different) are selected from H, halogen, alkyl, alkenyl, aryl, hydroxyl, alkoxyl,
amino, alkylamino, -COOR5 and carbonyl functions. The number of carbon atoms in
the alkyl groups and moieties is not defined, but the specific examples are of lower
alkyl and alkoxy groups e.g. R may be ethoxy.

15
East German Patent No. DD 246996A1 describes a process for preparing 2-alkoxy-

and 2-aryloxy-3,1-benzoxazin-4-ones of the formula:

O

R'n
A
N

OR2



al koxy, aral kyl, aryl, thiocyanato, nercapto, alkylthio, halogen or nitro,
and R2 represents an al kyl, aralkyl or aryl residue. The conpounds are
said to be useful as herbicides and fungicides and to have activity as
inhibitors of chynotrypsin. Specific 5 exanples of R2 are ethyl, benzyl and
phenyl . W have now found that a particular class of benzoxazi none
conpounds has activity as |lipase inhibitors. 10 Accordingly, in a first
aspect, the present invention provides the use of a conpound conprising
formula (1) : wiereR @rdgteseits ofak pr mor@Hmkmnsm&iémtdthalshbstﬁm&rﬁuablaealk&l,t ,

ester, amde or pro g therof, in the ma of a medic nt for the
treat nent of? @8%%?{?5&1 \X/E tl&‘HCXaé‘ﬁ‘i?r Ferqaple, a nﬁiﬁﬁh :Jlﬂal WX nFpP> é‘ﬂ‘il whose
preferred m%ré&%nt@ﬁﬁ LIk, 'a?alf(ﬁ &%Pﬁ'ré’s%ﬁ;et hqe,e QMHl&)Qthcﬁ' e sl tPh GShftlas
functionality, 20 wherein in formila (1): is a 6-nenbered aromatic or

het er oar omat he:rbrcndeg andfchgiciddR and go ha\tﬂea;n&i’mds whihitoby arebpmdtrapday. Specific

(optionally |nterru & oxygen atons), al kenyl, alkynyl,
cycl oal E c%téﬁsﬂreggy[}%e ﬂ??‘i\? y reduced aryl al kyl , aryl al kenyl,

heteroaryl heteroarylalkyl heteroarylalkenyl, reduced aryl, reduced
heteroaryl, reduced heteroarylalkyl or a substituted derivative of any of
t he for egoi nYhaye oapsfounhdwati partihelaselbsstafbaernxezinpree emepoyndniasectivity
independentlg of hal al kyl, hal osubstituted al kyl, aryl, arylal kyl,
heteroaryl, PEMRAERHM q[gfé%oaryl, reduced heteroarylal kyl, arylal koxy,
cyano, nitro, -C(O R4, -CO2R5, -SOCR4, -S2R4, -NR 6R, -

10 Accordingly, in a first aspect, the present invention provides the use of a compound

comprising formula (I):

O
<1
A |l

15 (I

or a pharmaceutically acceptable salt, ester, amide or prodrug therof; in the
manufacture of a medicament for the treatment of conditions which require the
inhibition of an enzyme whose preferred mode of action is to catalyse the hydrolysis
of an ester functionality,

20

wherein in formula (I):

A is a 6-membered aromatic or heteroaromatic ring; and



OR6, -SR6, -C(OCX X2NR6R , -C(O N(OH)R6, -C(O NR5R4, -NR6C(O) R4,

6( NH2) CO2R6, - NHCX X2CO2R6, -N(OH)C(O NR6R , -N(OHHC(OR4 CR, 10

NHC(O NR6R , -C(O NHNR6R , -C(O N(OR5)R6, or a lipid or steroid (natural or
synthetic) with the proviso that any hetero atom substituent in R nust be
separated fromthe exocyclic oxygen atomby at |east two carbon atons
(preferably saturated); and where: 15 R4gis hydrogen, alkyl, alkenyl,

al kynyl , cycloal kyl, cycl oal kenyl, aryl, arylalkyl, heteroaryl

het er oar yl al RYlis a braddoeaobrmabemmdydlkyl r(e;ﬁumehly hﬁéralpnedly)lr aﬂld((yﬂ morecasa@gen NHCX'

- hy | k | | kyl
3:(32/5%?? kg:]yl gﬁ-ﬁﬁalk@gyf;ﬁi@l SJeled Yloa@? é‘F it §|a%hﬁ X%éa&ﬁéﬁ i
het er oary! O yﬂﬁﬁélﬁﬁ’%e'f@&ﬁ&PﬁEﬁékﬁhthy] ﬁ&@maﬁﬁam&m Ff%dafee arpﬂ% eédant ly

hydr ogen, al’Kenyl', al'kynyl,” cycloal kyl”, cycl oal keny aryl,
aryl al kyl , héatteroaaylyteducedchetezdarplatient ona yubstitueaidescyatiet efr amyrof it foydgoorg 25

CH2 0?5 m wh : { 2, f bl to, 10, ininis 1-3
and R 1 miperararahsubstiBed s A fodeasigeasy ol v eto Bk kent |
hydrogen, al Iﬁ)ﬂ'osut%hkﬁé&’élk lainlﬂ’ @Wlalk‘ib{ﬁét@f‘&a |redu<5%liq{e€é?(l)z{f?lni/éduc&f yl,

het eroaryl, aryl al kyl, h er oaryl al ;d het er oar or redu g 30
het er oar yl al hyﬂeroa?}’lalkml aryrhqib@mdsyaﬂo ﬁl@lomﬂ(@)Rl ,)-Cohit’,af S@zRenNR Rnd

charn’ Strat S cit R EhES X SR RN g ReF M@?Fﬁﬂ%“eﬂ es mmy
contai n fromcRétoHICERP ham@Et e 0,RY .- @HQC@WRBQN(@}QC@R preferably 1

to 20 carbon_ atoms. Br gnched chain. al k enyl and al kynyl  groups or

moi et 69 may NEHAHQINRRY,oF(Q)NBNBIR 5 a¢ (QBO}R;; ot bpid oz pieyoid (nagurdlorcar bon

at oms. synthetic) with the proviso that any hetero atom substituent in R' must be separated

from the exocyclic oxygen atom by at least two carbon atoms (preferably saturated);

and where:-

15
R* is hydrogen, alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, aryl, arylalkyl,
heteroaryl, heteroarylalkyl, reduced heteroaryl, reduced heteroarylalkyl, -OR®, -
NHCX'X’CO,R® or -NR°R’;

20 R’ is hydrogen, alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, aryl, arylalkyl

heteroaryl, heteroarylalkyl, reduced heteroaryl or reduced heteroarylalkyl; and

R® and R’ are independently hydrogen, alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, aryl, arylalkyl, heteroaryl, reduced heteroaryl, reduced heteroarylalkyl or

25 -(CH,)n(OR®)m wherein n is 1 to 12, preferably 2 to 10, wherein m is 1-3 and R’ is
most preferably C,-C) alkyl; and

X' and X? are independently hydrogen, alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, aryl, heteroaryl, arylalkyl, heteroarylalkyl, reduced heteroaryl or reduced
30 heteroarylalkyl.



Preferred values for R, R4, R5, R6, R7, X1 and X2 are as defined bel ow for
formulae 10 (Il) and (Ila). In particular, preferred values for R4, R5 and
R6 are as defined for RI3 hereinbel ow and preferred values for R7 are as
defined for Rl4 hereinbelow. In this text, "reduced , in the context of
"reduced heteroaryl' and the like neans fully or partially saturated. 15
Aryl groups include for exanple optionally substituted unsaturated
nonocyclic or bicyclic rings of up to 12 carbon atons, such as phenyl and
napht hyl , and partially saturated bicyclic rings such as

t et rahydr o- ngpht h u nma resent on an
byl o oup 1 BE RSB RS ROk ek Sk e ibs ar Jroretsp may

hal oal kyl , abK%Mgh%@ﬂx%bfbﬁﬂéteﬁi‘&%éﬁ{ch%klQﬁ&ht ‘Sh%%hp&'ha%‘ﬁkﬂr al'E@ﬁﬁ aaf halo,
al kyl or al koxy. "A heteroaryl group or noiety nay be for exanple an

optional | y salkyhyltgroems csmcuctles-mamdnaueﬁonet wﬁbgazborcatam@,mt i ¢o 25 pgbevhi ch

et or ocyel | c P RGP B B ADCASBE DS R0 BHBAI® HSrg NS of

heteroaryl gLRHBS of MdfeticfflaydBnthid ¥dm 1tthisORYFbon RYIMQ bidfera®¥aze!3p!carbon

oxazinyl, thiazolyl, imdazolyl, oxadiazolyl, thladlazolyl pyridyl,
trlazolyl tﬂk@ﬁtnyl pyrldazyl pyrlntdlnyl pyrazol yl, |ndonI
indazolyl, benzofuranyl, benzothienyl, benzinidazolyl, benzoxazolyl,

benzoxazi nyl, quinoxalinyl, quinolinyl, quinazolinyl, 30 cinnolinyl,
benzot hi azol Y’teferﬁéﬂ%ﬂiﬁﬁ@}ﬂ‘)ﬂﬂ W, RS®0! RBIE idbetdré Memifeil Belowd®r Butie MOr e 8
of hal ogen, 0x0, amino, nitro, aIkyI haloalﬁg R sal koxy, phenox

bRy

phenoxyl0 subélf) and:(&la)- bljlnﬁﬁécuéﬁf prefaaredvalvgs or pnd RanGaiﬁ Kgfin Qd?lfoaR oxy. A
reduced hetegoary e1ow&%ppr§fepgg ;.\Xs FRR78e 19 %:ﬁ X(?ﬁ}?llf” ﬁereﬁﬂlbla% or partially

saturated 5 derivative orementi one er oar groups. Exanpl es
of reduced heteroaryl groups thus |ncIude pyrrolldinyl t et rahydrof uryl,

tetrahydrothienyl and piperi The conmpounds of fornula (1) are usef u
inhibitors ofn @ﬁztﬁﬁesreimﬁ?el \;.%gtequnteﬁbof reduced heteroaryl and the 11ke means fully

or partially saturated.
15
Aryl groups include for example optionally substituted unsaturated monocyclic or
bicyclic rings of up to 12 carbon atoms, such as phenyl and naphthyl, and partially
saturated bicyclic rings such as tetrahydro-naphthyl. Examples of substituents which
may be present on an aryl group include one or more of halogen, amino, nitro, alkyl,
20 haloalkyl, alkoxy, phenoxy and phenoxy substituted by one or more of halo, alkyl or
alkoxy.

A heteroaryl group or moiety may be for example an optionally substituted 5- or 6-
membered heterocyclic aromatic ring which may contain from 1 to 4 heteroatoms

25 selected from O, N and S. The heterocyclic ring may optionally be fused to a phenyl
ring. Examples of heteroaryl groups thus include furyl, thienyl, pyrrolyl, oxazolyl,
oxazinyl, thiazolyl, imidazolyl, oxadiazolyl, thiadiazolyl, pyridyl, triazolyl, triazinyl,
pyridazyl, pyrimidinyl, pyrazolyl, indolyl, indazolyl, benzofuranyl, benzothienyl,
benzimidazolyl, benzoxazolyl, benzoxazinyl, quinoxalinyl, quinolinyl, quinazolinyl,

30 cinnolinyl, benzothiazolyl, pyridopyrrolyl. Suitable substituents include one or more



degradation of fats. Preferably therefore the first aspect of the invention
provides the 10 use of a conpound of forrmula (1) as defined hereinabove,

er a pharmaceutically acceptable salt, ester, am de or prodrug thereof, in
fhe manufacture of a nedicanent for the control or treatnent of obesity,

or obesity-related disorders or for pronoting non-nedical weight |oss. 15
Preferably, a conpound for use according tgo the first aspect of the
invention is a conpound of formula (11): RB O RO O /~RL RIO NR11 20

(1) or a phdhakgentaxoadrhinoaicepilipl balsalkyl, akkek g rpheaodyddphemoxydr ug
therof, wherejn: 9. . R, R4, R5, , R7, X and X2 are as defined above for
formul a (|);f§hﬁﬁﬁ§9bﬁgpeﬁﬂﬁpf 1”Egbéﬁa$3ﬁkpﬁagﬁééﬁgﬁXly hydr ogen, hal o,
hydr oxy, am no, nitro, cyano, 5 or a group R, as defined above, or a
group R12Q where Qis 0, CO CONH, NHCO S, SO SO, or SO2NH2 and R12 is
hydr ogen or aA geduogd Rterasrytl gfouped mahey enaylt@ for camploaful ®ertvdblyrsetuRited s as

defi ned above, and. R2 | drogen of, R, wth the rqvi s hat, . a het ero
o eabar 1t R StivE og e S FEEAEEn G nefergar bbb ExRRflE: S0 Heoal
groups thus include pyrrolidinyl, tetrahydrofuryl, tetrahydrothienyl and piperidinyl.

The compounds of formula (I) are useful inhibitors of enzymes involved in the
degradation of fats. Preferably therefore the first aspect of the invention provides the
10 use of a compound of formula (1) as defined hereinabove, or a pharmaceutically
acceptable salt, ester, amide or prodrug thereof, in the manufacture of a medicament
for the control or treatment of obesity, or obesity-related disorders or for promoting

non-medical weight loss.

15 Preferably, a compound for use according to the first aspect of the invention is a

compound of formula (II):

R9

_ R1
N)\O/
R10

R11
20

(ID

or a pharmaceutically acceptable salt, ester, amide or prodrug therof,

wherein:-



aromatic hetero atom substituent by at |east two carbon atons (preferably
saturated). Preferred values of R, R8, R9, R10 and Rl11l are as defined
bel ow for conpounds of 15 forrmula (Ila). More preferably, a conpound for
lise according to the first aspect of the invention conprises a conpound of
formula (11), or a pharmaceutically acceptable salt, ester, amde or
prodrug therof, wherein: 20 R is either g branched or unbranched al kyl
group having up to 25, e.g. up to 20 carbon atons, an aryl (e.g.
optionally substituted phenyl or 2-naphthyl), an arylal kyl group wherein
the al kyl noigty,has pp,t9,;25, .e.9. up_to, 20 carbon atons, or an aryl aryl
group, mhereﬁﬁ’%hgtaRyB{a%kﬁwi§r6%6“6¢ﬁFﬁEﬁ§W9%”éP9PUQ?BU%“%ay be separ at ed
by a 25 spacer, and where the spacer can be one or nore of an ester, am de,
0, CH2 or a ketone and wherein any aryl group is preferably a phenyl,
optional |y s®sRi,tRIf,&’ wietdach aidegéndentdy bgdrigen, balohaidogen pmE®, nigrdyysnmogen or
fluoring; 30 10 R9 is |lower branched or unbranched al kyl having | to 10
car bon éions, preferably nethyl; cyclic alkyl having 3 to 10 carbon atons,
preferably cyehopipay! as BaiRalakyle, Preferably trifluoronethyl; or a

hal ogen, nost preferably chlorine or fluorine; 5 R10 is hydrogen | ower
branched or unbranched al kyl having I to 10 carbon atonms, preferably

met hyl ; cyclic al kyl,havi.n 1 n era cl opyl ;
nal ol kyt»  pekp BERA "Br T Brb By ORI Sy o8 SEELFhatitrasgl O
chlorine or h?&@@&hBﬁég&ﬂpﬁﬂksh§ﬁmmﬁm@g@n | ower branched or unbranched

al kyl having to 10 carbon atons, preferably nethyl, or hal ogen,

preferabfly fluorine. In particular, R is an unbranched al kyl group, having
12, 14,15, 16’0_}2 g?cgupllgl Rcﬁr\pl%'e R' is as defined above and R? is hydrogen or R, with the

proviso that any hetero atom substituent in R' and/or R> must be separated from the

aromatic hetero atom substituent by at least two carbon atoms (preferably saturated).

Preferred values of R!, R®, R%, R'” and R!! are as defined below for compounds of
15 formula (I1a).

More preferably, a compound for use according to the first aspect of the invention
comprises a compound of formula (II), or a pharmaceutically acceptable salt, ester,

amide or prodrug therof; wherein:

20
R' is either a branched or unbranched alkyl group having up to 25, e.g. up to 20 carbon
atoms, an aryl (e.g. optionally substituted phenyl or 2-naphthyl), an arylalkyl group
wherein the alkyl moiety has up to 25, e.g. up to 20 carbon atoms, or an aryl aryl
group, wherein the aryl alkyl group or the aryl aryl group may be separated by a

25 spacer, and where the spacer can be one or more of an ester, amide, O, CH; or a

ketone and wherein any aryl group is preferably a phenyl, optionally substituted with
alkyl, haloalkyl or halogen;

R is hydrogen or fluorine;
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atonms in the alkyl chain. In addition to this particular option for R, RO
may be 15 nethyl. In a second aspect the present invention provides novel
eonpounds of fornula (Ila): R8a 0 Rla O-R a RlCa ORlla (Ila) or a
pharmaceutically acceptable salt, ester, am de or prodrug thereof, where:
20 Rais (i) a Cl10_30 branched or unbr anched al kyl , optionally
Substituted by one or nore independentlygof C3_6 cycloal kyl, C3_6

cycl oal kenyl, aryl, heteroaryl, reduced 11 heteroaryl, C(O)R13 - CO2R13,
- SOR13, - SOPRI3s lo“NRﬂzBaRctlﬁ;d or(ﬂﬁﬂ:ﬂinchéamlayl haviGg G))thFk!D&BMn atdrlR preEérahIR1 3,

hal ogen, cyano nd/or optionally int pte ne or

oxygen at oms With ﬁ%\?%vcbn&%aq Gearooreitams, pi FADLY o t %%algggar at ed
from the eXO?Y&éﬂaﬁlyQﬁﬂg@rBrrﬁﬁﬁmc(r%rhaid'gQH‘Iﬁ@éf p?éf@r%f)lyf‘thw&rd?%gﬂhe by at | east
two carbon atons (preferably saturated (i1 25 al kenyl, CZ 7

al kynyl, C3_6 cycI oal kenyl , aryl-C2.25 aI kenyl het eroaryl - CZ 25a| kenyl ,
reduced hete Qar red ced het r 2 I stituted
derivative o 3’ yfiogem LOWeg bLags ?fg d’ﬁ? %ﬁ@?& Vf“rgel @L}tg)scta?l?‘l?eaﬁ?rgs’lo are
one or nore EM&Q&@Q@&BW ?Eh&llk@ kgl 3 tohd @asdshibh i tpedeGblyicy@ldpydpyr:ar y!
aryl-C1_6 al hét er oar reduced heteroaryl, reduced heferoaryl’-Cl_6
al kyl, CI1. ehdpklﬁxypreefcryb @mﬂeoramcdw oract(amgenanostcpmmly ch@REDr - SO2R13,
-NR13R14, 9?213 -SR13, -C(O NR13R14, -NR 14C(O R13, hal ogen, cyano, and
nitro, with

10 R'! is hydrogen lower branched or unbranched alkyl having 1 to 10 carbon atoms,

preferably methyl, or halogen, preferably fluorine.

In particular, R' is an unbranched alkyl group, having 12, 14,15,16,17 or 18 carbon
atoms in the alkyl chain. In addition to this particular option for R', R’ may be
15 methyl.

In a second aspect the present invention provides novel compounds of formula (I1a):

R8; O

O
N//ko _Ria

R11,4

R9a

R10,

(IIa)

or a pharmaceutically acceptable salt, ester, amide or prodrug thereof; where:

(1) a Cyo-30 branched or unbranched alkyl , optionally substituted by one or more

independently of Cj.¢ cycloalkyl, Cs.¢ cycloalkenyl, aryl, heteroaryl, reduced



the proviso that any hetero atomin R nust be separated fromthe exocyclic
15 oxygen atom (or fromany other heteroatom by at |east two carbon atons
¢(preferably saturated); (iii) a C1_9 alkyl group interrupted by one or nore
oxygen atons and optionally substituted by one or nore independently of
C3_6 cycloal kyl, C3_6 cycl oal kenyl, 20 aryl, heteroaryl, reduced
heteroaryl, -C(OR13, -CO2R13, -SOR13, -3¢2R13, NR13R140R13 SR13 -C(ONR 3
R 14 14 13, -NR C(OR, halogen, cyano and nitro  with the proviso that
any hetero atom i het®oaristC(B3R S0 dSORINIOR ", e NBARN i ORRy-G&Y, at om (or

f th h 4 t b t f. |
saturated): or 25 (PP aRt ARAFOTE sristiiaciens il b ATarsaRaDe] ect ed
from - C(O) RI3, - CofBhkaicd SihIor 1SRRI gerNRBARLh (FRbisSRbR anChNRABRLA,

NR14C(O) R13; hal ogen, = cyano, nitro, brcyclic aryl, bicyclic heteroaryl,
monocycl i c or bi cytRi muptdrpiseparated dtom herexbgoyclin@xyganctgol(prirpratapy othey| ot her

than i mdazolyl; 30 12 henyl group substituted. b .group sel ected
from OR®, - CORL3, ﬁ?t&'ﬁﬁﬁf&?@yﬁﬁ tNecgseton ﬁ%ﬁ%@%&%ﬁy ?\‘iﬂi%iﬁ?b) R13:
hal osubstituted Cl1-6 al kyl, aryl, arylCl-6al kyl, heteroaryl and

heteroaryl C -6al kyl; or 5 (vi) a bicyclic aryl, bicyclic heteroaryl,
monocycl i ¢ ofidbi crebs dkenylcedalliprdr Oas sycloalkanyhorndéypes dlkemdt er oaryl group

ot her than im daz | . i opal | bstituted.by,. a.qrou ected. from
R s T oo R roneite s Myl HRE LRl Moy Ry FeRheS bR 7
hal osubsti t ut ed Chul3tifitddyderivatiyed of dufy\fthe Paddoitlg grbepseivdareit thaRabstituents
het eroaryl C 1-6al kyl; 10 , _
10 are one or more independently of C,¢ alkyl, halosubstituted C,¢ alkyl, aryl,
aryl-C,.¢ alkyl, heteroaryl, reduced heteroaryl, reduced heteroaryl-C, ¢ alkyl,
C\.¢ alkoxy, aryl-C ¢ alkoxy, -C(O)R"?, -CO,R", -SOR", -SO,R"3, -NR"’R"*,
-OR", -SR", -C(O)NR"R", -NR"C(O)R", halogen, cyano, and nitro, with
the proviso that any hetero atom in R' must be separated from the exocyclic

15 oxygen atom (or from any other heteroatom) by at least two carbon atoms

(preferably saturated);

(11)  a Cy alkyl group interrupted by one or more oxygen atoms and optionally
substituted by one or more independently of C;_¢ cycloalkyl, Cs.¢ cycloalkenyl,
20 aryl, heteroaryl, reduced heteroaryl, -C(O)R”, -C02R13, -SOR”, -SOZRH,
NR"R™" OR", SR", -C(O)NR"’R" -NR'C(O)R"?, halogen, cyano and nitro
with the proviso that any hetero atom in R' must be separated from the
exocyclic oxygen atom (or from any other heteroatom) by at least two carbon
atoms (preferably saturated); or
25
(iv)  a Cy. alkyl group substituted by a group selected from —C(O)R"?, -CO,R",
SOR", SO,R", NR"R" OR", SR", C(O)NR"’R", NR"C(O)R"; halogen,
cyano, nitro, bicyclic aryl, bicyclic heteroaryl, monocyclic or bicyclic reduced
heteroaryl, and monocyclic heteroaryl other than imidazolyl;
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where R13 and R14 each independently represents hydrogen, Cl-1oalkyl,
C2-, oal kenyl, C2-1oal kynyl, C3-6cycloal kyl, C3-6cycl oal kenyl, aryl,
aryld-—loalkyl het eroaryl, heteroaryl d-1oal kyl, reduced heteroaryl or
reduced heteroaryl, Cl-loalkyl, and R17 represents hydrogen or

C2-1Cal kenyl, 15 C2-ioal kynyl, C3_6cycl oal kyl, C3-6cycl oal kenyl, aryl,
aryl Cl -1l oal kyl, heteroaryl, heteroaryldpldoal kyl, reduced heteroaryl or
reduced heteroaryl, Cl-10al kyl and RBa, R9a, Rl0Oa and R, | a are each

i ndependent | yvhydregdenyl gn@umsubht}"ldtedw a graumeelected from Oféyar(EDR{ h1Qﬂ)2,R

5O Nk k16, 5( 0 RACGIQEHEUHEAREy MR Ene RAUSHRR R atfOl e,

i ndependent |y repra@q@pgalmme@fggﬂypgnd(}mér@@ykyI6a1k I:8r conpounds of formula
(I'ta): 25 When R a represents a group deflned in (i) this is preferably a

ClO 25 e. g a C1 020 branched or unbranched aI kyI gr oup, advant ageousl y a

Cl2-1s & 14- - branch 0 Lon
interr upt ed E\g}?onél Crylgflgl IPemg’ryClilc h%{éroar;'r] m%?) ona %H{%lrfguenfi% % a¥%1ai d
al kyl groups are prafoaoaliy hselrcﬁ@y*zl@loﬁ;ranhqn@ ﬂmd@mﬂy&l @étmﬁ@llﬁswdsnﬂ}tai by

phenyl ; heteroaryl e.g. thien aryl 0Xx e. J’nenoxy q3eroar ,0xy, €.g.
13  benzoxazi nyl oRygrouncieiRted % &?\P ‘f}%ﬂf\ SR NSE 1%/3 4>e. g.

CONHCHB; cyano, niNg%gd) ﬁhngslras@mm% ﬁrg\ngryﬁga&}gé%gp%ééo

i ndependent |y represe rogen or a repr sents a
group defined by @emeﬁﬁC$6MBwpreferably a Clo 25 e.g. a do-20 branched
or unbranched al kenyl or al kynyl group, advantageously a C, 4-18 branched or
unbranchred al kenyl or al kynyl group. Preferred optional substituents are

those defined as jLRigr, H@Rs‘l@éﬁ'lﬁdéﬁﬁ{o%nﬂ?r E&Hi?ts %rggé?%\p%ﬂ?oﬁ’ln?ai s one

represents a group defined by (it1i roup

or two oxygen at €hmoalkenglf @bmaﬂcynplt Copayiclasily$tC tsuprivakarnyt aag, def i ned above
for groups (i) arylC,_palkyl, heteroaryl, heteroarylC,_joalkyl, reduced heteroaryl or reduced
heteroaryl, Cy.jpalkyl, and R'7 represents hydro gen or C,_jpalkenyl,

15 Cs-10alkynyl, Csecycloalkyl, Cs¢cycloalkenyl, aryl, arylC,.jpalkyl, heteroaryl,

heteroarylC,.jpalkyl, reduced heteroaryl or reduced heteroaryl, C;_jpalkyl

and R® R* R'® and R'" are each independently hydrogen, halo, hydroxy, amino,
nitro, cyano, thiol, C,_jpalkyl, C|.jpalkoxy, C|.jocycloalkyl, C,.jocycloalkoxy, C(O)R"?,
20 C(O)NR'R'®, S(O)R"’ or haloC,_jcalkyl;

where R'® and R'® each independently represent hydrogen or C_jpalkyl.

In compounds of formula (IIa):

25
When R represents a group defined in (i) this is preferably a Cjg.25 €.g2. a Cjg.20
branched or unbranched alkyl group, advantageously a Cj,.5 e.g. a C;4.13 branched or
unbranched alkyl group, optionally interrupted by one or more oxygen atoms.
Optional substituents for said alkyl groups are preferably selected from one or more of

30 aryl e.g. phenyl; heteroaryl e.g. thienyl; aryloxy, e.g. phenoxy; heteroaryloxy, e.g.



and (ii). Wen Rla represents a group defined by (iv) preferred
substituents are as defined 15 above for groups (i) - (iii). Wen R a
rFepresents a group defined by (v) preferred substituents are selected from
OR', COZR13, C(O NR13R14, NR14C(O R13 and aryl Cl_loal kyl. The phenyl group
Rla and any additional phenyl group or noiety in the substituent may al so
be substituted 20 by one or nore of hal ogen, al kyl or haloalkyl. Wen R a
represents a group defined by (V|) this is preferably selected from

napht hyl ,  pbenzyhzingdyxy;cCQLRE mg G Q@H: blﬁRhiR"‘egSNRlza(]@NnPBf“eef gbly sel ect ed

fron1groups (v defln above | jer bI Cl br ched or
unbr anched a%ﬁeg’mq%ﬂ%lq‘ lagen 6?)4 Qﬁ %Béﬂg rpre e\’i\ﬂ? éﬂ pepRtly 14

and/ or ophop&}&&w%%gf}g%@ QK jone or nore of aryl, eg. phenyl aryl oxy
e.g. phenoxy wherei'n the p enyl nnlety may be optlonally subst it ued by

al kyl, hal oal kyl, hal ogen or phenoxy; heteroaryl eg thlenyl
heteroarylox 1abenzoxazi n y carry_.an 0xo
subst i t dent) ¥V}be§1 o FEPRFSFPS 2 &F é@%@gg’gm&hh%ﬂ prel Pé 425 €& Loahd

hal ogen. Rl apjasckddsst Lﬁg%eﬁ&% ¥r AR bgdy h ON8; BfanBRIdr but
nost preferabl ycone %r W&%NRI??M Qlla CP%? Rlair%1 and rar yl

Cl_l oal kyl . m@rm@edmﬂcemlmrmdlefm@} giobip. Bw@mﬂdrﬂjmpeaicﬁsmtityemEWMnﬁeﬁwr ogen

or Cl_6al kyl, r bl res ts phenyl, optionally substituted by
al kyl, hal oaflsf(l)’/r r%&l gséﬁ“ 6’?{5 mﬁ wherein the phenyl noiety may al so
be optlonally substltuted by al kyl, hanaIkyI or hal ogen. 15 Mbst

pr ef erabl y Ria is an unbranched al kyI chain having 14, 15, 16, 17 or 18
car bon 10at om¥Vhen R' represents a group defined by (iii) the C.q group preferably contains one or

two oxygen atoms. Preferred optional substituents are as defined above for groups (i)

and (ii).

When R'? represents a group defined by (iv) preferred substituents are as defined
15 above for groups (i) - (iii).

When R' represents a group defined by (v) preferred substituents are selected from
OR', CO,R", C(O)NR"R" NR'C(O)R'? and aryl C,.jpalkyl. The phenyl group R'?
and any additional phenyl group or moiety in the substituent may also be substituted

20 by one or more of halogen, alkyl or haloalkyl.

When R" represents a group defined by (vi) this is preferably selected from naphthyl,
pyridyl, pyrrolyl and piperidinyl.

25 R'? is preferably selected from groups (1) and (v) defined above.

R'® is preferably C)o.2 branched or unbranched alkyl, optionally interrupted by one or

two oxygen atoms



R8a is preferably hydrogen or hal ogen eg. fluorine; nost preferably
hydrogen. 20 ROa is preferably hydrogen or | ower branched or unbranched
al kyl having 1 to 10 carbon atons, preferably 1 to 6 carbon atons,
preferably nethyl, cyclic alkyl having 3 to 6 carbon atons, preferably
cycl opropyl, hal oCl_6al kyl, preferably trifluoronethyl or a hal ogen,
preferably chlorine or fluorine;, 25 Rloajys preferably hydrogen, |ower
branched or unbranched al kyl having 1 to 10 carbon atons, preferably 1-6

car bon at ons apd/ef @rtmhhly subistityked boyarlei o nadrk pf atyd\eignphed yl; arydox ycag phenatyo s
preferably cyclopropyl, hal oC, _6al kyl preferabl i fluoronmet hyl or a

hal ogen pr ef ﬁ%‘ﬁy&e ﬂi’l‘?ﬁxl H&lﬁmaylmrqpﬁ@palgos@?m%ﬁé{w alkyy hg@@k@ﬁéswen
hydrogen, halp GretdrdatOF, LD 8hicRY1; REBRGREGK L o WREAREHSR S (W] rﬁ'é?/i ng |
to 10 carbon a ongTﬁpFefergklg 1Fg§éarbonagt3ﬁs% eq. netﬁxﬁ§(PréPer bly, in
conpounds of optoumally sarfy hla))xasulalstta@nt);myanmfnitﬁaa-,C®£§?, -NRIR '3rEORR RS
represents a bstituent other than hydrogen. Thus, for exanple, R8a may
represent a CﬁtﬂFUﬁ@ﬁﬁﬁtonland R9a, Rl0a and Rl |la are as defined above. In
a further preferred enbodinent each of R8a and Rl | a represents a hydrogen

atom R9a represents a substituent as defined above and Rl0a represents a
hydr ogen at ofids akso gdimntdgeoesty phenyl subsfitutedner orendyaaibrasntt nR8tpref@zblpnue, R10a

represent hyd en IR L ERLEsS Rt @ substi tuent as defined above,
eg. methyl . Ri)@ﬁ pF@@% a’b'@agglghkof %?% Oaé‘%lélﬁﬂ (tRl‘Pagkylr epresents a
hydrogen atom and ROa represents a substituent as defined above,

advant ageously, a C1, 6al kyl group, especially nethyl. A further group of
novel d8npouRdsandiR fpreferally caddpadenentienthienresent hyfirogemar Cwislledi n - 15 R i s
as defined for formula (11) and at |east one of R3, R9, R10 and R11
represents a C8_20 al kyl group, preferably a C8 10 al kyl group. Mbst
preferably i R'"tpréeferabiyregies@ns phenyl, optionally substituted by alkyl, haloalkyl, halogen or

phenoxy, wherein the phenyl moiety may also be optionally substituted by alkyl,
haloalkyl or halogen.

15
Most preferably R'? is an unbranched alkyl chain having 14, 15, 16, 17 or 18 carbon

atoms.

R™ is preferably hydrogen or halogen eg. fluorine; most preferably hydrogen.

20
R*is preferably hydrogen or lower branched or unbranched alkyl having 1 to 10
carbon atoms, preferably 1 to 6 carbon atoms, preferably methyl, cyclic alkyl having 3
to 6 carbon atoms, preferably cyclopropyl, haloC,_ealkyl, preferably trifluoromethyl or
a halogen, preferably chlorine or fluorine;

25
R'* is preferably hydrogen, lower branched or unbranched alkyl having 1 to 10 carbon
atoms, preferably 1-6 carbon atoms preferably methyl, cyclic alkyl having 3 to 6
carbon atoms preferably cyclopropyl, haloC, ¢alkyl preferably trifluoromethyl or a
halogen preferably chlorine or fluorine;
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either RO or R1O represents a C8_10 al kyl group and the remaini ng
substituents on the benzene ring are all hydrogen. 20 Exanpl es of
pharmaceutically acceptable salts of the above conpounds include those
derived fromorganic acids such as net hanesul phoni ¢ acid, benzenesul phonic
acid and p-toluenesul phonic acid, mneral acids such as hydrochloric and
sul phuric acid and the |I|ike, giving nethgnesul phonate, benzenesul phonate,
p- toluenesulphonate hydrochl ori de and sul phate, and the |ike, respectively
or those der Rvéds Ibne&mlﬁmbxackogm halogén,zg. buayanei or ranched or gabramc}bdabwl

Exanpl es of sui.tabl e anlc bases for the formation qf salts of
conmpounds fo a‘f‘%i 'E)ﬁtofrﬁc]”ifgeéalflﬂé é}?ﬁ&'?%k?talélé ech’FﬁB’ ates, and
bi car bonat es of ammnl a lithium sodium calcium potassium aI um ni um

iron, mgnesium zinc and the |ike. Salts can also be forEe f.h suitable
or gani ¢ baseg&referSblyhineswourds afdbimeulp ¢Ha) 4t deabooneenfiRSh Rot, Rotian dﬁ’ceutl cally

le b dd 30 d
"l ude Sor ganeepases G it et iRt B Br St Bnston v Eim

salts. Such ay@apécatbasnd R R & dngady aehd ddfimewaboien Th faemmetr padTerréRy
i nclude amino acids such as.ar % nine and |ysine, nono- , or

trihydr oxyal rRybegimeateash oh Rysanddh 0. reprgsents ahmdrpg%atwanaf arﬁprﬁ&entsCmm i ne,

mno-, . mgg}eﬁf Al dey h@z{%ﬁe@ 'an Ekcm edH shayﬂﬁ%%%?i atc{qh 'gFg D AReRE 1n3nd

tri rret hyI am ne guani di ne; ucosam perazine,
nor phol i ne;  @irthet embediarhne® R‘N-ab@ni%? |r¢?1ﬁ€sf¢ﬁt Inydregenngd R faIrS}ﬂrBwﬂEstXerEt hyl )
am nonet hane; and the |ike, Sal epared in a copventional, manner

usi ng et hod§uh§ENemk9f$dWﬁan1att‘Wé’ fnethYAcMﬁStéﬂﬁﬁeﬁbbheaé:ﬁlof R oR s andiRpasi ¢
conpounds ma)’etpgcge@l% ?Hn%%eﬁ’){togd gRY rets%ff Lﬁe AReitnCAIRAGOTRRNAS

according to secoﬁ aspec Invention In aqueous or
aqueous al cohdtansagbaisiyonCagallofl lresups aspealallg netiiylent s cont ai ni ng the required
acid. Wiere a conpound of fornmula (1) contains an acidic function a base
salt of said conmpound nay be prepared by reacting said conpound with a

sui tabl e basg. fuhh& Gapiomov@maﬁms withh (E AR LE oLl )Ms Bat GRERE
obt ai ned by cpncentratl ng the sol ution eg. s o 10
is as defined for formula (II) and at least one of R® R%, R'® and R represents a
Cs-20 alkyl group, preferably a Cg_jo alkyl group. Most preferably in this embodiment
either R® or R" represents a Cs.jo alkyl group and the remaining substituents on the

benzene ring are all hydrogen.

20 Examples of pharmaceutically acceptable salts of the above compounds include those
derived from organic acids such as methanesulphonic acid, benzenesulphonic acid and
p-toluenesulphonic acid, mineral acids such as hydrochloric and sulphuric acid and the
like, giving methanesulphonate, benzenesulphonate, p-toluenesulphonate,
hydrochloride and sulphate, and the like, respectively or those derived from bases such

25 as organic and inorganic bases. Examples of suitable inorganic bases for the formation
of salts of compounds for this invention include the hydroxides, carbonates, and
bicarbonates of ammonia, lithium, sodium, calcium, potassium, aluminium, iron,
magnesium, zinc and the like. Salts can also be formed with suitable organic bases.
Such bases suitable for the formation of pharmaceutically acceptable base addition

30 salts with compounds of the present invention include organic bases which are



15 evaporation. The conmpounds of this invention may al so exist in solvated
or hydrated forns. The invention also extends to prodrugs of the

af orenenti oned conpounds. A prodrug is comonly described as an inactive
or protected derivative of an active ingredient or 20 a drug which is
converted to the active ingredient or drug in the body. Representative
conpounds according to the first and/or sgcond aspects of the invention
are those which include: 25 17 Table 1 Reference Nunber Structure
Conpound Nameontdxid avd s@eig érawigh 6o foemiealts. BdeB pfigantvdrazexaz ialneaﬁi—y(wml kdo@n o N

O"CH3 2 0 2-Phenoxy-4H 3, enzoxazin- [ 1 4-one / N O\
2- (4- Met hoxyb‘h@ﬁ& Wénj]ug? mF‘“@\?é“ﬁéH&b%?BW‘% acS‘HéYS"éNmOZ’O@‘\’ 870 Mme

2- (4- Met hyl phanRxdiyatkitadnites such as mono-, di-, and triethanolamine, choline, mono-, di-,

and trialkylamines, such as methylamine, dimethylamine, and trimethylamine,
5 guanidine; N-methylglucosamine; N-methylpiperazine; morpholine; ethylenediamine;

N-benzylphenethylamine; tris(thydroxymethyl) aminomethane; and the like.

Salts may be prepared in a conventional manner using methods well known in the art.
Acid addition salts of said basic compounds may be prepared by dissolving the free

10 base compounds according to the first or second aspects of the invention in aqueous or
aqueous alcohol solution or other suitable solvents containing the required acid. Where
a compound of formula (I) contains an acidic function a base salt of said compound
may be prepared by reacting said compound with a suitable base. The acid or base salt
may separate directly or can be obtained by concentrating the solution eg. by

15 evaporation. The compounds of this invention may also exist in solvated or hydrated

forms.
The invention also extends to prodrugs of the aforementioned compounds. A prodrug
1s commonly described as an inactive or protected derivative of an active ingredient or

20 a drug which is converted to the active ingredient or drug in the body.

Representative compounds according to the first and/or second aspects of the

invention are those which include:

25



benzoxazi n- 4- one
benzoxazi n-4-one eN'
e4~0"'

6- Met hyl - 2- phenoxy- 4H 3, 1- benzoxazi n- 4- one
6- Met hyl - 2- pr opoxy-4H- 3, 1- benzoxazi n- 4-one
11 6- Methyl -2-octyl oxyj94H-3,1- ",e | o benzoxazi n-4-one

benzoxazi n- 4- one

Table 1

O\ 5 0 2-(4-Chlorophenoxy)-4H3,1- / | C1

O\ 6 0 2-(2-Chl oroethoxy)-4H 3,1- benzoxazi n-4-one

7 2-Propoxy-4H 3, 1- benzoxazi n-4- one /| N~ O
09 M
N 0.--~ 10 C§&,

18 8 Me

Reference
Number

Compound Name

1

2-Ethoxy-6-methyl-4H-3,1-
benzoxazin-4-one

08¢

2-Phenoxy-4H-3,1-benzoxazin-
4-one

2-(4-Methoxyphenoxy)-4H-3,1-
benzoxazin-4-one

Cﬁ:io /©/0Me
seel

2-(4-Methylphenoxy)-4H-3,1-
benzoxazin-4-one

o]

o0Ues

2-(4-Chlorophenoxy)-4H-3,1-
benzoxazin-4-one

0]

SOPY

2-(2-Chloroethoxy)-4H-3,1-
benzoxazin-4-one

Ni O/\/

2-Propoxy-4H-3,1-benzoxazin-4-
one




I NO 12 2-Hexyl oxy-6-nethyl-4H3,1- Me 0O benzoxazin-4-one 13 0 Me |

2( 2- Et hyl hexyl oxy) - 6- et hyl - 4H 3, 1- benzoxazin-4-one N 14 0 0

6- Et hyl - 2- hexyl oxy-4H 3, 1- cH3 benzoxazi n- 4- one

N 15 1,1e O

2- Decyl oxy- 6-net hyl -4H 3, 1- ~ o benzoxazin-4-one N ~0 19 16 O
6- Met hyl - 2-t et radecyl oxy-4H N-~o0 3, 1- benzoxazin-4-one 17 O
6- Met hyl - 2- pent adecyl oxy-4H N O O 3, 1 -qkenzoxazin-4-one 18 O

8
Me 6-Methyl-2-phenoxy-4H-3,1-
/?\ @ benzoxazin-4-one
—
N (@)
9
" 6-Methyl-2-propoxy-4H-3,1-
© i benzoxazin-4-one
N/ oS
10
2-(2-Ethylhexyloxy)-4H-3,1-
Nio /\K\/\ benzoxazin-4-one
11
0 6-Methyl-2-octyloxy-4H-3,1-
Me o benzoxazin-4-one
N/)\ NN
12
9 2-Hexyloxy-6-methyl-4H-3,1-
Me 0 benzoxazin-4-one
él\ O/\/\/\
13 0
Me o 2(2-Ethylhexyloxy)-6-methyl-
Py 4H-3,1-benzoxazin-4-one
14 0
o 6-Ethyl-2-hexyloxy-4H-3,1-
cH L benzoxazin-4-one
3 N 0 NN
15 o
Ve 2-Decyloxy-6-methyl-4H-3,1-
0 benzoxazin-4-one
N/)\o/\/\/\/\/\

0



0 2-Hexadecyl oxy-6-nethyl-4H NO 3, 1 -benzoxazin-4-one 19 0 Ile,
2- Hept adecyl oxy- 6-net hyl -4H N10 3, 1- benzoxazin-4-one 20 0
6- Met hyl - 2- oct adecyl oxy-4H 3,1 3, 1-benzoxazin-4-one 21 0 0
7- Et hyl - 2- hexyl oxy-4H 3, 1- benzoxazin-4-one N O 22 0

2-(3,7-D net hyl octyl oxy)-6- nethyl -4H 3, 1- benzoxazin-4-one 23 0 2-[2-(2-
- Hexyl oxyet hoxy) et hoxy] - 6- net hyl - 4H- 3, }gbenzoxazi n-4-one 24 0 No _
(Z2)-6-Methyl -2-(oct adeca-9- enyl oxy)- 4H 3, 1-benzoxazin-4- one 20 25 o

6- Met hyl - 2- (10-
16 0
N\@\)\o 6-Methyl-2-tetradecyloxy-4 H-
N/)\o/\/\/\/\/\/\/\ 3,1-benzoxazin-4-one
17 o
o 6-Methyl-2-pentadecyloxy-4H-
P O N N N N N N N 3,1-benzoxazin-4-one
18 o
N\@:u\o 2-Hexadecyloxy-6-methyl-4H-
N/)\ TN | 3 1-benzoxazin-4-one
19 0
N\C;ELLO 2-Heptadecyloxy-6-methyl-4H-
N/)\O/\/W\/\/\/\N 3,1-benzoxazin-4-one
20 o
“\d‘\o 6-Methyl-2-octadecyloxy-4H-
N/J\ 3,1-benzoxazin-4-one
21 o
o 7-Ethyl-2-hexyloxy-4H-3,1-
/)\ o~ benzoxazin-4-one
N o]
22 o
o 2-(3,7-Dimethyloctyloxy)-6-
N/)\o /\/k/\/k methyl-4H-3,1-benzoxazin-4-one
23 7
\dﬁo\ 2-[2-(2-
NS0 NN N ™S | Hexyloxyethoxy)ethoxy]-6-
methyl-4H-3,1-benzoxazin-4-one
24 i
\Cﬁ:j\o — (2)-6-Methyl-2-(octadeca-9-
enyloxy)- 4H-3,1-benzoxazin-4-
one




NJ" o phenyl decyl oxy) - 4H 3, 1- benzoxazi n-4-one 26 7-Ethyl-2-octyl oxy-4H 3,
1 - benzoxazin-4-one N O 27 0 2-Cctyl oxy-4H 3, 1- benzoxazin- 4-one N O 28
Me 6- Met hoxy-2-octyl oxy-4H 3, 1- benzoxazin-4-one 29 0 6- Met hyl - 2- (4-
ri~o I | i phenoxyphenoxy)-4H 3, 1- benzoxazin-4-one 30 0

2- Hexyl oxy- 4H 3, 1- benzoxazi n- 4-one 31 2-Dodecyl oxy-6-nethyl-4H 3, 1- N-o
benzoxazi n-4-one 32 0 6-1o0do-2-octyl oxy-4H 3, 1- benzoxazin-4-one N O

25 2
N/)\O phenyldecyloxy)-4H-3,1-

benzoxazin-4-one

26 Q
0 7-Ethyl-2-octyloxy-4H-3,1-
N/)\O PR LN benzoxazin-4-one
27 0
o 2-Octyloxy-4H-3,1-benzoxazin-
4-one
N/)\O/\/\/\/\
28 Me 2
0 - 2. “4H-3.1-
O\@ék | 6Methoxy-2-octyloxy-4H-3,1
N benzoxazin-4-one
29 Q

0 ° 6-Methyl-2-(4-
/)\ /©/ \© phenoxyphenoxy)-4H-3,1-
N~ o

benzoxazin-4-one

30 Q
o 2-Hexyloxy-4H-3,1-benzoxazin-
4-one
N/)\O/\/\/\
31 f
@6\ )0\ 2-Dodecyloxy-6-methyl-4H-3,1-
N o benzoxazin-4-one
32 Q
! o 6-Todo-2-octyloxy-4H-3,1-
N/)\O PN benzoxazin-4-one

33 0
v\/@\)\ 0 7-Butyl-2-Octyloxy-4H-3,1-
N/)\O/\/\/\/\ benzoxazin-4-one
34 Q
\dLo W\/\/@ 6-Methyl-2-(8-phenyloctyloxy)-
N/)\O 4H-3,1-benzoxazin-4-one

35 O

o 6-Methyl-2-(4-phenylbutyloxy)-
/k /\/\/@ 4H-3,1-benzoxazin-4-one
N/ (0]




33 7-Butyl-2-Cctyl oxy-4H-3,1- N~o benzoxazin-4-one 34 01 o |

6- Met hyl - 2- (8- phenyl octyl oxy)- N~o 4H 3, 1- benzoxazin-4-one 35 0\ 0/
6- Met hyl - 2- (4- phenyl but yl oxy) - 4H 3, 1-benzoxazin-4-one / N1 O\ 21 36
- Met hyl - 2- (12- phenyl dodecyl oxy)-4H 3, 1- ~ N~O benzoxazi n-4-one 37 O

6
(Z)-6-Methyl-2-(octadeca- | | - VN 10 enyl oxy)-4H 3, 1- benzoxazi n-4- one 38
P 6- Met hyl - 2- (octadeca- 11- ynyl oxy) - 4H 3)p}- benzoxazi n-4- N~-O one 39
6- Met hyl -2-[-10-(thien-2-yl)- decyloxy]-4H 3, 1-benzoxazi n-4-
36
i 6-Methyl-2-(12-
\dLo /\/\/\/\/\/\/@ phenyldodecyloxy)-4H-3,1-
PN ;
NTo benzoxazin-4-one
37
i (2)-6-Methyl-2-(octadeca-11-
\Cﬁ:/)o\o - enyloxy)-4H-3,1-benzoxazin-4-
W_\_L one
38
R 6-Methyl-2-(octadeca-11-
\dko ynyloxy)-4H-3,1-benzoxazin-4-
o 7 one
39
0 6-Methyl-2-[-10-(thien-2-y1)-
\d‘\i /\/\/\/\/\/E\> decyloxy]-4H-3,1-benzoxazin-4-
N/ o] S one
40
oo 5-Fluoro-2-hexadecyloxy-4H-
é,\)ko 3,1-benzoxazin-4-one
N
41 0
0 8-Fluoro-2-hexadecyloxy-4H-
N o NS 3 1 benzoxazin-4-one
F
42 o
FCE‘\O 6-Fluoro-2-hexadecyloxy-4H-
Ao~~~ | 3,1-benzoxazin-4-one
43 cl i
\@\)ﬁ | 6-CnlOr0-2-hexadecyloxy-4H-
No 3,1-benzoxazin-4-one
44 o
A\dLi 6-Cyclopropyl-2-hexadecyloxy-
NN TSNS | 43, 1-benzoxazin-4-one




NJ o one 40 F O 5-Fl uoro-2-hexadecyl oxy-4H 3,1 41

8- Fl uor o- 2- hexadecyl oxy-4H ' N~-o 3, 1 -benzoxazin-4-one F 42 0 F
6- Fl uor o- 2- hexadecyl oxy-4H N-~ 3, 1-benzoxazi n-4-one 43

6- Chl or 0- 2- hexadecyl oxy-4H " 0 3, 1 -benzoxazin-4-one 44 0 0

6- Cycl opr opyl - 2- hexadecyl oxy- ' 4H 3, 1- benzoxazi n-4-one 22 45 HO O
2- Hexadecyl oxy- 6- hydroxy-4H ri0 3,1 -bensoxazi n-4-one 46 0 2-Hex
adecyl oxy-6-nercapt o-4H HS NO 3,1 -benzoxazin-4-one 47 0 H N O

6- Am no- 2- hexadecyl oky- 4H
45 o
HO o 2-Hexadecyloxy-6-hydroxy-4H-
N/)\O/\/\/\/\/\/\/\/\ 3,1-benzoxazin-4-one
46
i 0 2-Hexadecyloxy-6-mercapto-4H-
Cﬁl\o 3,1-benzoxazin-4-one
N&’\O/\/\/\/\/\/\/\/\
47 o
H;N\©\)Lo 6-Amino-2-hexadecyloxy-4H-
N/)\O/\/\/\/\/\/\/\/\ 3,1-benzoxazin-4-one
48
oN 0 2-Hexadecyloxy-6-nitro-4H-3,1-
I:f:"\ benzoxazin-4-one
N o/\/\/\/\/\/\/\/\
49 y o
ﬁko 6-Cyano-2-hexadecyloxy-4H-
N/)\ON\/\/\/\/\/\/\ 3,1-benzoxazin-4-one




No 3, 1-benzoxazin-4-one 48 o, N o 2-Hexadecyl oxy-6-nitro-4H 3, 1-
benzoxazin-4-one N 49 o N O 6-Cyano- 2- hexadecyl oxy-4H N~o0

3, 1- benzoxazi n-4-one 23 50 F, 2-Hexadecyl oxy-6- trifluoronmethyl-4H 3,1- N
0 benzoxazin-4-one 51 0 HC 6-Fornyl -2-hexadecyl oxy- 4H

c3, 1- benzoxazin-4-one Ili, N O 52 H O 6-Acetam do-2- hexadecyl oxy- N N

4H 3, 1- benzoxazi n-4-one 0 53 2-Hexadecyhoxy-6-sul fo-4H3,1- HO S

50
FiG i 2-Hexadecyloxy-6-
C{ﬁj’\o e~ e~~~ | trifluoromethyl-4H-3,1-
benzoxazin-4-one
51 i
HC 9 6-Formyl-2-hexadecyloxy-4H-
@f‘j\i 3,1-benzoxazin-4-one
NZ O/\/\/\/\/\/\/\/\
52
H o 6-Acetamido-2-hexadecyloxy-
\[( " 1 4H-3,1-benzoxazin-4-one
53
o 2-Hexadecyloxy-6-sulfo-4H-3,1-
HO,S, . benzoxazin-4-one
[IN/J\O/\/\/\/\/\/\/\/\
54 9
)i:fi)o\ VY Ve VU Ve Va VY 2-Hexadecy10xy-7-
2 Mo trifluoromethyl-4H-3,1-
benzoxazin-4-one
55
7 2-Hexadecyloxy-7-hydroxy-4H-
)@(B)\o/\/\/\/\/\/\/\/\ 3,1-benzoxazin-4-one
HO N
56 o
o 7-Amino-2-hexadecyloxy-4H-
" R 3,1-benzoxazin-4-one
57
0 7-Cyclopropyl-2-hexadecyloxy-
ﬁo 4H-3,1-benzoxazin-4-one
NG o/\/\/\/\/\/\/\/\




benzoxazi n-4-one NO 54 2-Hexadecyl oxy-7- F, N O trifluoromnethyl-4H 3, 1-
benzoxazi n-4-one 55 2-Hexadecyl oxy-7-hydroxy-4H 3, 1 -benzoxazin-4-one
HO N 56 7- Am no- 2- hexadecyl oxy-4H H N~O 3, 1- benzoxazin-4-one 57 0

7- Cycl opropyl - 2- hexadecyl oxy- 4H3, ~0 24 58 0 7-Chl oro- 2- hexadecyl oxy- 4H
3, 1-benzoxazin-4-one N O C. 59 0 2-Hexadecyl oxy-4Hpyrido[2,3- O NN

d] [ 1, 3] oxazi n-4-one 60 o (E)-2-(Hexadecasg-enyl oxy)-4H

58
i 7-Chloro-2-hexadecyloxy-4H-
J 3,1-benzoxazin-4-one
c N O/\/\/\/\/\/\/\/\
59 o
o 2-Hexadecyloxy-4H-pyrido[2,3-
|N, A d][1,3]Joxazin-4-one
60
o (£)-2-(Hexadeca-5-enyloxy)-4H-
©\)Lo 3,1-benzoxazin-4-one
N/)\O x
62
Q 2-(2-Naphthyloxy)-4H-3,1-
@fko benzoxazin-4-one
N/)\O
64 o]
_ 2-(3-Pyridyloxy)-4H-3,1-
0 | benzoxazin-4-one
/)\ N
N (o)
65 o)
o 2-(2-Pyrrolyloxy)-4H-3,1-
)\ (/ \5 benzoxazin-4-one
~
N (0] N
H
66
0 2-(2-Piperidinyloxy)-4H-3,1-
CE“\O O benzoxazin-4-one
N)\O N
H
67 o]
o 2-[6-(2-Pyrrol)ylhexyloxy]-4H-
/)\ M 3,1-benzoxazin-4-one
N~ o N
H




0 3, 1-benzoxazin-4-one N 62 0 2-(2-Naphthyloxy)-4H3,1- i i |
benzoxazin-4-one NNOOC 64 0 2-(3-Pyridyloxy)-4H 3,1- benzoxazi n-4-one
eN O IN65-0 2-(2-Pyrrolyloxy)-4H 3, 1- benzoxazin-4-one e ONH 66 o
2- (2- Pi peridinyl oxy)-4H 3, 1- benzoxazin-4-one No NH 67 0
2-[6-(2-Pyrrol)yl hexyl oxy] -4H 3, 1-benzoxazin-4-one N O N H 25

25
69
o 21 4-Cyanot'etradecyloxy)-4H-
dL o 3,1-benzoxazin-4-one
N/)\ NSNS ON
70
o 2-(1 4-N1trotet-radecy1oxy)-4H-
CEL o 3,1-benzoxazin-4-one
N/)\O NO,
71 o
©\)Lo 2-(15-Methoxypentadecyloxy)-
N/)\O ome| 4H-3,1-benzoxazin-4-one
72
2-(15-Phenylpentadecyloxy)-4H-
i 3,1-benzoxazin-4-one
Q:tJ\O/\/\/\/\/\/\/\/\Q
73
o 2-(14-Carboxytetradecyloxy)-
©\)LO 4H-3,1-benzoxazin-4-one
VN o eSS COOH
74
2-(14-Aminotetradecyloxy)-4H-
7 3,1-benzoxazin-4-one
o]
E :[ Nol\ NSNS N,
75
2-(14-Hydroxytetradecyloxy)-
i 4H-3,1-benzoxazin-4-one
Ol :




6
2
2
2
2
2
2

9 0 2-(14-Cyanotetradecyl oxy)-4H 3, 1- benzoxazi n-4-one

- (
-
-
-
- (
- (

1
1
1

Nl o CN70 o0

14-Nitrotetradecyl oxy)-4H 3, 1-benzoxazi n-4-one eN| NXZ 71
15- Met hoxypent adecyl oxy)- / N~o oMe 4H 3, 1- benzoxazi n-4-one 72
15- Phenyl pent adecyl oxy) -4H 0 3, 1- benzoxazi n-4-one 73
4- Car boxyt et radecyl oxy)- 4H 3, 1- benzoxazi n-4-one NO COCH 74
4- Am not etradecyl oxy)-4H 0 3, 1 -bengoxazin-4-one eA NH2 75
4- Hydr oxyt et radecyl oxy) - o 4H 3, 1- benzoxazi n-4-one eN-|
76
o 2-(12-N-Methylcarbamoyl
o dodecyloxy)-4H-3,1-benzoxazin-
N/)\0/\/\/\/\/\/\/0ONHMe 4-one
77 o
I:ﬁLo 2-Hexadecyloxy-6,7-dimethyl-
oS~~~ | 4H-3,1-benzoxazin-4-one
78 5-Methyl-2-octyloxy-4H-3,1-
Me O benzoxazin-4-one
L
Ve N N
N/)\O
79 7-Octyl-2-octyloxy-4H-3,1-
W\/\/@fﬁ\ benzoxazin-4-one
o
N/)\o/\/\/\/\
80 6-Octyl-2-octyloxy-4H-3,1-
o benzoxazin-4-one
o]
/\/\/\/\CHN\/)\O/\N\/\
81 2-(5-Chloropentyloxy)-6-methyl-
o 4H-3,1-benzoxazin-4-one
0
N/)\O/W\Cl
82 . 2,2°(1,16-
N" Hexadecylidenedioxy)-bis-4H-
\/J\N/ O/\/\/\/\/\/\/\/\/oo;r:;Q\ 3,1-benzoxazin—4—0ne




26 76 0 2-(12-N Met hyl carbanoyl 0 dodecyl oxy) -4H 3, 1- benzoxazin- 11, 1-0
CONHWVe 4-one 77 0 O 2-Hexadecyl oxy-6, 7-di net hyl - 4H 3, 1- benzoxazi n- 4- one
78 5- Met hyl - 2-octyl oxy-4H3, | M O benzoxazin-4-one o N O 79

7-CQctyl -2-octyl oxy-4H-3, 1- 0 benzoxazi n-4-one 80

6- Cctyl - 2-octyl oxy-4H 3, 1- 0 benzoxazin-4-one o N O 81

2-(5-Chl oropentyl oxy) -6-nmethyl - 0 4H- 3, 1-benzoxazin-4-one o Nlo CI 82
2,2'-(1,16- o Hexadecylidenedi oxy)-bis-4H N 3, 1- benzoxazi n-4-one O

83 o 6,8-Dimethyl-2-octyloxy-4H-
Me .
o 3,1-benzoxazin-4-one
N/)\O/\/\/\/\
Me
84 6-Methyl-2-(6-

phenoxyhexyloxy)-4H-3,1-

Q benzoxazin-4-one
\dL .
P NG Y
AGeaas

85 6-Methyl-2-[6-(4-

\CEE\ phenoxyphenoxy)hexyloxy]-4H-
o )

3,1-b -4-
N/)\o/\/\/\/o enzoxazin one

Q.3




27 83 Me o 6, 8-Di nethyl-2-octyl oxy-4H 0 3, 1- benzoxazin-4-one N O Me
6- Met hyl - 2- (6- phenoxyhexyl oxy)-4H 3,1 0 benzoxazin-4-one ~ 1o/ NI

85 6- Met hyl

0 3, 1 -benzoxazin-4-one ~ 1 28 Apart from conpounds 1-3, 6, 7 and 9,

compounds of Table | are believed to be novel and as such form prefer
enbodi nents of the present invention. Pregerred conpounds of fornula (

listed in Table 1 include conmpounds nunbers 4, 5 5, 8, 10, 11, 12, 13,

84
(ONO)

-2-[6-(4- 0 6-Methyl-2-[6-(4- phenoxyphenoxy) hexyl oxy]-4H N o~~o0

t he
red

1)
14,

21, 26, 27, a&an$®nlaﬁnmﬁ&d53$”635amhmtHchﬂhﬁBﬂssﬁ@EMéﬂcu@bﬂwouhdeﬁre
belleved to be nov g as s h for furthﬁa aspect. of., the inventi
?ﬁj-?c ffory, Tg? the B

10 Pref er r ed"eWHBY

mends r ﬁ‘HI”éveilthﬁcl ude conp

on.
ounds

nunbers 15, 16, 17, 18, 19, 20 22 23, 24, 25, 29, 31, 36, 37, 38, 39,

79, 80, 81,

(I'hta) are:

82, 84 and 85. Particularly preferred conpounds of formnul

1 Bref&redcobmophdsxef-6rmela (i) Listed B Tabbe h mphatei aompoomds iudnbers 4,

6-Methyls-2-t gty adery!19%Ys A% 21, Y6257 28%36'53; §5, %335 and 75,

10

15

20

25

30

These specific compounds are believed to be novel and as such form a further aspect

of the invention.

Preferred compounds of formula (IIa) listed in Table 1 include compounds numbers

15,16, 17, 18, 19, 20, 22, 23, 24, 25, 29, 31, 36, 37, 38, 39, 79, 80, 81, 82, 84 and 85.

Particularly preferred compounds of formula (Ila) are:

15: 2-Decyloxy-6-methyl-4H-3,1-benzoxazin-4-one
16: 6-Methyl-2-tetradecyloxy-4H-3,1-benzoxazin-4-one
18: 2-Hexadecyloxy-6-methyl-4H-3,1-benzoxazin-4-one

Preferred compounds of the invention listed above extend to the tautomers thereof, as
well as (but not limited to) pharmaceutically acceptable salts, esters, amides or
prodrugs thereof or a derivative optionally with one or more lipid groups (natural or

synthetic) attached.

A third aspect of the invention provides a process for the manufacture of any one or
more of the novel compounds or derivatives according to the first or second aspects of
the invention. Thus, the present invention provides a process for the preparation of a
novel compound of formula (II) in particular a compound of formula (IIa) which

process comprises:

Process (A) reacting a compound of formula (IV):

a



18: 2-Hexadecyl oxy- 6-net hyl - 4H 3, 1- benzoxazi n-4-one Preferred conpounds of
the invention |listed above extend to the tautoners thereof, as 20 well as
{but not limted to) pharmaceutically acceptable salts, esters, am des or
prodrugs thereof or a derivative optionally with one or nore |lipid groups
(natural or synthetic) attached. A third aspect of the invention provides
a process for the manufacture of any one,gr 25 nore of the novel conpounds
or derivatives according to the first or second aspects of the invention.
Thus, the present invention provides a process for the preparation of a
novel compound of formula (I1) in particular a conpound of fornula (I1a)
whi ch process conprises: 3@drocess (A) reacting a conpound of formula
(I'v): 29 RB RO CRH (IV) 5 *NHO 2 Rl RI1 wth a conmpound of formula
(VM: 10 O 11 CI1CORRYYV) orCOPHocess (B) cyclising a conpound of
formula (V) Iv)

5

NH

R10 2

R11

with a compound of formula (V):

10
|
CICOR' (V)
15
or
Process (B) cyclising a compound of formula (VI)
20
R8
RO O,R1g
25
N
R10 H™>CO,R, (VD)
R11

30 wherein R' and R®.-R"" are as hereinbefore defined and R'® is hydrogen or C;_salkyl.



20 R8 RO 02 R18 25 #H R10 ~CO2R1 (VI) R11 30 wherein R and R8-R' are as
her ei nbefore defined and R 8 is hydrogen or ClL 6alkyl. 30 or: Process (O
reacting a conpound of formula (MII) RB 0O5R9I 0 -5~~~ RO NHal (VIl)
R11 10 with a conpound of formula (VII1): R OH (VIIl) 15 or: Process (D)
converting a conpound of formula (1), (Il1) or (lla) into a different
conmpound of formula (Ila), by, for exanpkg, 20 (i) reduction of a conpound
of formula (Ila) wherein any of R, R8, RO, Rl10 and R 1 contains an

al kenyl or adrkynyl group or noiety, to the corresponding al kyl or al kenyl
group or noiety; or (ii) alkylation of a conpound of fornula (I1la) where
one or nore of R8, RO, R10 and Rl1l represents a hal ogen atom

Process (C) reacting a compound of formula (VII)

O
5 R8
R9
O
N/)\
R10 Hal (VID)
R11

10

with a compound of formula (VIII):
R'OH (VIID)

15 or:

Process (D) converting a compound of formula (I), (II) or (IIa) into a different
compound of formula (I1a), by, for example,

20 () reduction of a compound of formula (IIa) wherein any of R R: R,
R'% and R" contains an alkenyl or alkynyl group or moiety, to the corresponding alkyl
or alkenyl group or moiety; or

(i1) alkylation of a compound of formula (Ila) where one or more of R® R°,
R'% and R'' represents a halogen atom.
25

Process (A) may be effected by reacting a compound of formula (IV) with a |
chloroformate of formula (V). The process is preferably carried out under basic
conditions, e.g. using pyridine. The reaction may be cooled to avoid overheating. The
resulting carbamate intermediate is then cyclised by reaction with excess

30 chloroformate or by addition of another cyclisation reagent, which promotes ring



25 Process (A) may be effected by reacting a conpound of fornmula (1V) with
a chloroformate of fornmula (V). The process is preferably carried out
under basic conditions, e.g. using pyridine. The reaction may be cooled to
avoi d overheating. The resulting carbamate internediate is then cyclised
by reaction with excess 30 chloroformate or by addition of another
eyclisation reagent, which pronotes ring3gl closure. Suitable cyclisation
reagents include for exanple, nmethyl chlorofornmate, carbonyl diim dazole,
aceti ¢ anhydelpsime. Phtabigecye]isaioalrgdgeotslineludkefor xaraply) methyloshletefopmatea pept i de

| i t ..as. di cycl ahexyl . . diimd T lisati
engent i o PR i S s E S BN SR S E BT EOME O 11 be
under st 0ood 5, BaptidR@EEpIfte dgeRuli ad Bigydbhexyhadrb¥difmida (9809 feqyiBiafiohs used

to effect the cyclisation,” this may be prfovided by enployi ng an excess of
t he conpoundreagent e prafezabl wphosgenee frephabgene ohduenyd chlozide.oly witlibeswdenstopdi ght

hl or of ' | QY. d f d ' h
Fesul 118G a1 olBrE TR T Gl Bt SR8 enfrosSitie RoPeS RSS! peVRlubias "
nmay be prepaghednbybspniiri by eﬁﬁﬂé}@ﬂ@aﬂ\@ldesmwcélﬂ%dm oAférmuta @V). by

reaction of the corresponding alcohol R OH wth phosgene in a solvent such
as tol uene. Higterghlpdiostevamy 1oe madedquiarevpighi chlosefoanate iremplarethen gmpndenoval

of solvent a olatile - S ss (B) may be effected by
reaction of (gkdcg\étﬁ%ngueﬁ%ﬁ ?@%ﬁr’%\(ﬂﬁg;{fe{%ﬁesﬂﬁgg?@;ﬁ@dr ogen, in the presence of a
cyclisation reagent, e.g. an alkyl chloroformate, for exanple as described

for process (A). Alternatively a conpound (VI) nmay be cyclised by

treat neft wi ompownds i farmuln(\Adenusedn dhe Rigcess ke bimey he erFpated pystandardei d. 20
Co ds (V i ] t]
B e | RbuAPLE Raf 2l B3R, L LR Y IR BegR bR 008 o o

ester corresponding to fornu ase ‘such as
pyridine to withphdsgendiin sl vens pahdis ngjuerso Citepadduct fal bevsdated/int r eat ment

with an al cohol R |f desired the ester (i.e where R 8 is alkyl) may
be hydr ol ysedPentiatel Rarmee By srmp 1Ay ogeql&en(t RO Lplptile bY-products

15 Process (B) may be effected by reaction of a compound (VI) wherein R'® is hydrogen,
in the presence of a cyclisation reagent, e.g. an alkyl chloroformate, for example as
described for process (A). Alternatively a compound (VI) may be cyclised by

treatment with a dehydrating agent such as concentrated sulphuric acid.

20 Compounds (VI) wherein R'® is an alkyl group may be prepared by reacting an ester
corresponding to formula (IV) with e.g. phosgene and a base such as pyridine to afford
the corresponding isocyanate, followed by treatment with an alcohol R'OH. If desired
the ester (i.e. where R'® is alkyl) may be hydrolysed to the corresponding acid (R18=H)
using for example lithium hydroxide in e.g. aqueous tetrahydrofuran or aqueous

25 dioxane.

It will be appreciated that process (A) also proceeds via an intermediate of formula

(V] and 1s hence a variant of process (B).



using for exanple |ithium hydroxide in e.g. aqueous tetrahydrofuran or
aqueous 25 dioxane. It will be appreciated that process (A) al so proceeds
yia an internediate of fornula (VI) and is hence a variant of process (B).
32 Process (C) may be effected by reacting a conpound of formula (VII)
with an alcohol R OHin the presence of a base, e.g. Hunig's base
tdiisopropylethylamne). A conpound of fapmula (VII) may be prepared from
t he correspondi ng anhydride of formula (IX) 5 RB 0 RO O 10 RIO N O (11X
H R11 by r eBaoicess(OMiay Heaffeeted bylreacnihg aphmpasndoaf/forrhalai( WH) (MBGEhA) cohbl

el evated tenperature e.g. 100C. 15 e .anhydrjde of fornula (1X) may
"tself be obRePHdd “Ef‘ypréifgf??% 3 P35k oF ure%ﬁﬁaﬁm ngepropyet aam(q()v), for

exanpl e usi ng QRGHYRDSS lRfrmﬁlas(Wli)hﬁéyj e ﬁrg?u:x@h%m the tOr&pBHGRS aftblride §HUCT i ON

of an al kenyl or "al kynyl group may "be effected for exanple ~20 by catal ytic
hydr ogenat i oforosian@Xe. g. 10% pal | adi um on charcoal in an al coholic

sol vent ,. such as ethanol, under 1 atnosphere of hydrogen gas. Al kylation
accordi r?g to process (D)(ii) may be effected using a Stille or other

pal | adi um cat al ysed cross-coupling process, using e.g. tetra-alkyl tin such
as 25 tetranethyl tin and PhGiZPd(P%)Z& in HWA at el evated tenperature
e.g. 50- 100C. O her halides or pse haljl des e.g. triflates may be

enpl oyed as starting RO
Ao

10 N
R0 H

R11

(IX)

by reaction with for example phosphorus oxychloride (POCI;) at elevated temperature

e.g. 100°C.
15
The anhydride of formula (IX) may itself be obtained by cyclisation of a compound of
formula (IV), for example using phosgene or a synthetic equivalent .
In process (D), reduction of an alkenyl or alkynyl group may be effected for example
20 by catalytic hydrogenation using e.g. 10% palladium on charcoal in an alcoholic

solvent, such as ethanol, under 1 atmosphere of hydrogen gas.

Alkylation according to process (D)(ii) may be effected using a Stille or other
palladium catalysed cross-coupling process, using e.g. tetra-alkyl tin such as

25 tetramethyl tin and PhCH;Pd(PPh3),Cl in HMPA at elevated temperature e.g. 50-
100°C. Other halides or pseudohalides e.g. triflates may be employed as starting

materials.

A fourth aspect of the invention is a compound according to the first and second

30 aspects of the invention (i.e. compounds of formulae (I), (II) and (IIa)), for use in



materials. A fourth aspect of the invention is a conpound according to the
first and second 30 aspects of the invention (i.e. conpounds of fornul ae
fl), (I'1) and (lIla)), for use in 33 nedicine. Preferred features of the
irst and second aspects of the invention also apply to the fourth aspect.
Further details of the fourth aspect of the invention are set out in the
text which follows. 5 Afifth aspect of ghe invention relates to a conpound
according to the first and/or second aspects of the invention for use in
t he i nhi bi timadioincaRrefargdfeatvhassd tinr Bfseandescombabpeds ofiht imventien also aplal yse

t he hydrolysis of an ester functionaljty.. This includes both in vivo and
Vit o b e b sect SRutig akaS of ifenth apedocdie YRR Aretes PN s
one whi ch cafakysshidihenbwsakdown of a substrate containing an ester
functionality by 10 the addition of water, resulting in the cleavage of a
chem cal bond. Such enzynmes are involved in key processes in the body.

E i to this.i nt i i | ud | i . (h fatt id
cotors) S estittesbe ol ietoardre Rip syt kit Y °
phosphat e esdeghiid aspd&s dhhe$MENTBN kot WRE &f Bk &idition bt RASE-ynld WRRE Prdfisidide

pancreatic |ipase, gastric |ipase, Ilggproteln | i pase, "l'ingual "Ii pase,
adi pose ti ssmed¢ dpfrstien ibbr eatalgsestbe by drolysisidfpasster fuphenahity. iThissieclndes A2, B,

C, Detc., hepatic. lipase, and other, triacyl, diacyl. .and noacyl gl y.cer ol

" pases i tHOR hTRFRER R gce vl Pt R st pARGIRE. SRS GRS nn i n
pl ants, fungineanigichtfaI9:sdAObEARdowaofY SidsEAY 0bmeindgtantstce fidkbofdAY BRS and
phosphat ase enzynes. Esterase enzynes i nclude iLl)l g l'itver esterase,

chol estBry| thseediter of water,npjulting iarthe eleavage af k ghermpicaloady$uphyeseyaesase phocho
| i ne esteras | i te rol nd _chol esterol .estearase.
Phosphat ase %‘H%@’ ?rée Eﬂlz(e&cqrﬁccfggess EIE fﬁr%%b td ﬁ'r %gzﬁfﬁine 8 %ﬁ%cr)‘glﬁ %5 g‘éselél QBB“T 1}1&5%; and 25
PP3, phospholjyasésihpdiohas et asdestery)) ssterabésqhydroiae Bstiopsiaytiogsititasps ot ei n

(hydrolyse phosphate esters).

15 The enzyme is preferably a lipase. Lipases include pancreatic lipase, gastric lipase,
lipoprotein lipase, lingual lipase, adipose tissue lipase, hormone sensitive lipase,
phospholipase Al, A2, B, C, D etc., hepatic lipase, and other triacyl, diacyl and
monoacylglycerol lipases in the mammalian body. Many similar such lipases are also
known in plants, fungi and microorganisms.

20
Also covered are esterase enzymes and phosphatase enzymes. Esterase enzymes
include pig liver esterase, cholesteryl esterase, retinyl esterase, 1-alkyl-2-
acetylglycerophosphocholine esterase, carboxylic ester hydrolases, and cholesterol
esterase. Phosphatase enzymes include serine/threonine phosphatases PP1, PP2 and

25 PP3, phosphoprotein phosphatase, myosin-light-chain phosphatase, protein
phosphoprotein 2C, and protein tyrosine phosphatase.

Compounds according to the invention, for use in medicine, are primarily for use in
relation to the prevention and/or treatment of a medical condition such as obesity,

30 hyperlipaemia, hyperlipidaemia and related diseases such as hyperglycaemia (type II



phosphoprotein 2C, and protein tyrosi ne phosphatase. Conpounds according to
the invention, for use in nedicine, are primarily for use in relation to
the prevention and/or treatment of a nmedical condition such as obesity, 30
hyper|i paem a, hyperlipidaem a and rel ated di seases such as hypergl ycaem a
(type Il 34 diabetes), hypertension, cardiovascul ar di sease, stroke,
gastrointestinal disease and gastrointegginal conditions. Conpounds
according to the first and second aspect of the invention are useful in

t hese and ot diebetednyparensionardiovastar disdasé,istrpk¢, gastrdintestinabhdiseasaaydre whose

preferred node of action is to gatalyse the hydrolysis qof an ester
functi onal i t SASEPIRtSSHRY conditions, é?f? ds aeqrdipg {o g‘@éfﬁ?tsap.g Sq??é‘diaﬁl?f‘éﬁ?abﬁ al so

relates to  poBBRdIS alefilgh Wtk hABStheSHRItRMs AAS RhEF a¥BhPHlinkiBRSnand
i ncl udes inproving bodily appearance in general. Throughout this text, the

preventi on a¢ndyme whoseprederredohodmyf activs o tdentalysatie lydyolgsis efan estirch

mtigates any dama r_any di cal disorder, t ._extent, and includes
prevent ?o n a%acte%ggfyn@wwp h¥ne&Fese a %P?ﬁmﬁr gﬁ%ﬂfb"ﬁf‘t‘loﬁﬁls% HEs ny

amel i or ati o medisQrWiEkht 184S ARhQs cOHREH OB ghta0RHNH iR ludRInPBrRindbodily
conbi nation of two or nore t her eof . Clearly, an inportant application of

t he i nvent i oPpearanee ingeagrab nl hroughout;this texts the(naeveatipn akd/aiseatmented@any bed

above) in hu ver, e j.nvention applies to nedical .and 5

on- medi cal SRt RS ARy st Sl A B8 Bhinb s b Tnesh oy aSties P apy
derivatives éxmeti) andsSndid&@pryventivh asetredtRbar thedsdiede Tok tasl HRAthéntt O

catal yse the hydrolysis of an ester functionality (in vivo, as the enzyne

nat ur alPy oc@eins)yny Fmghoratine of disender, disetrgssyndeares, icadifiommein @t i on and i s

particul arl yco'l’r?q‘?ﬂé{loni lf .o?é]thtepeoFEdi cal and non-nedical weight loss in
conpani on ani nmal's such as pet cats and dogs as well as in animals 20 which

provi de neat for human consunption. In the case of the latter, the

application _of the present inventi gn i.s to reduce fat content in order to
provi de a | €@y ABdmPoriany agekicatipp of thednegntign s By elgtiom e weight lessfebathds nay

be useful i r](iﬁ@sdéé(degﬁiﬂe@\éﬁ)%)% hﬁxﬂérilan-l((vge\gr, the invention applies to medical and

15 non-medical weight loss in any animal whose metabolism of fat and fat derivatives
involves an enzyme whose preferred mode of action is to catalyse the hydrolysis of an
ester functionality (in vivo, as the enzyme naturally occurs). Thus, the invention has
veterinary application and is particularly useful in relation to medical and non-medical
weight loss in companion animals such as pet cats and dogs as well as in animals

20 which provide meat for human consumption. In the case of the latter, the application
of the present invention is to reduce fat content in order to provide a leaner meat

product.

It is also believed that the compounds may be useful in reducing levels of toxins (e.g.
25 dioxins and PCBs) stored in body fat. Without wishing to be bound by theory, it is

believed that increasing the amount of undigested fat passing through the body

enhances diffusion of toxins from fat stored in the body into fats in the blood, and

thence into the intestine.



25 dioxins and PCBs) stored in body fat. Wthout wi shing to be bound by
theory, it is believed that increasing the amunt of undi gested fat
passi ng through the body enhances diffusion of toxins fromfat stored in
the body into fats in the blood, and thence into the intestine. 35 The
fifth aspect of the invention has inportant applications. It includes test
and di agnostic nmethods and the control aggd inhibition of unwanted enzynes,
preferably |ipases, in any process or in any product. The processes or
products, whThdfifih especedf tie invertidnimsampopas applicatibngd ét inpludesatsgtiang of
agricultural commdities (e,g. oilseeds),. b recover nd isol ation_ of
enzynes fronfIBERASHE ﬁwmogage%ﬁ*%oae%ﬁﬁlequ vaﬂ%tﬁ%nzwgﬁéi Rreggrably

m croorgani s : t i f bt hal 1y
o 1 and Bl o T o Pl W gk BRIEE, o
fats, manuf amvolve adipase) ealudec proseggngdsd aghcw turd eopmchties(e gaciseedsy, soap or

detergepnt (e.qg. bath, oi Cleans t he .manuf act.urii ng and pracessi ng of
i posomts ( e'egovraand Relafion 5F SRS Mol taatoairt sbckedien CERRFIRPE ¢ he
treat ment of |ykiQ@usdiéroalgabRekE theminufRaRRMan8 fkiri@ioh of ChRRIIEBIpecialg oil
preventing the degradation of foodstuff which conprises a fat (e.g.

chocol at e praskyadties) theThdustrial msniifagame pHimighicendesair athes fate nndnudastype ofluct s
and processes,.e.g. a foodstuff .which conprises compoun ccording to
the f1ret  aciatplerdeofia AR bifhprst SufidefiTRons FEsdraBilRd PSR Ch have
hi gh fat congreshs)sthenasffbliRs and préveshns bSlipdaambs &%m@@l;}%& pbducide |ike
and chocol ate products. The preferred features of the fifth aspect of the

i nvent 18n, i Hegnnstiery sene erapye theferatment of industgiahwade (5.2 paperiedfiueng t o

catal yse the i [ i i 10 Vi the enzyne
et ar ai Ty octap i SrePln R e GadBFbE AR LA s That (1

i nvention. 2éhololateirbeessipg)c tTiak, thhénvienti@nils®relgieei these prodiosadi ti on
conprising a novel conpQund _according.to the first or _second _aspect of the
i nvention, iMOESHIH Hlt? &eﬁw{fﬁﬂach poTBPseE @ emparnd acserding todhe fisshasnel or

di | uent . Sui $aRL e, & SarfOlAfoolli OB RN HaCe o W' cal AR bkl Raifls! ANC
i ncl ude pharmaceutical "grade starch, mannitol, [actose,
15 biscuits, pastry-products and the like and chocolate products. The preferred features
of the fifth aspect of the invention, including an enzyme whose preferred mode of
action is to catalyse the hydrolysis of an ester functionality (in vivo, as the enzyme

naturally occurs) are as discussed for the previous aspects of the invention.

20 A sixth aspect of the invention provides a composition comprising a novel compound
according to the first or second aspect of the invention, in combination with a
pharmaceutically acceptable carrier or diluent. Suitable carﬁers and/or diluents are
well known in the art and include pharmaceutical grade starch, mannitol, lactose,
magnesium stearate, sodium saccharin, talcum, cellulose, glucose, sucrose, (or other

25 sugar), magnesium carbonate, gelatin, oil, alcohol, detergents, emulsifiers or water
(preferably sterile). The composition may be a m_ixed preparation of a composition or
may be a combined preparation for simultaneous, separate or sequential use (including

administration).



magnesi um stearate, sodi um saccharin, talcum cellul ose, glucose, sucrose,
(or other 25 sugar), magnesium carbonate, gelatin, oil, alcohol,

detergents, enulsifiers or water (preferably sterile). The conposition may
be a m xed preparation of a conposition or nay be a conbined preparation
for sinmultaneous, separate or sequential use (including admnistration).
36 The conpounds according to the inventsgon for use in the aforenmentioned
i ndi cations may be adm ni stered by any conveni ent nethod, for exanple by
oral (i ncl udiThgc@ypoumikatairdiog }q theamentien fir,useniucths afor¢mentioned drahi¢ations
subl i ngual , nasal), rectal or transdernal dm ni stration and, the

compostt | ons MY PURLERA Y AgY FOmE st Mstherl s FRATRERYF I E Dhrpounds

can be formiabedoRs paﬂeﬂe&éﬂ,%nﬁéosa%igdﬁuccfae rsub1§r§a9m)hs‘sa59}ee{ai %ansﬁ&%ﬂéﬂ)&

suspensi ons or enul’'sions, tablets, capsules and | ozenges. A liqu

formul ati on adhiniggratien ahd thecomppsitions adaptedspemdingly. or sol uti on of the 10
conpoung or physiologically acceptable salt in a suitable aqueous or
non-aqueous |iquid carrier(s) for exanple water, ethanol, glycerine,

pol yet hyl enefrgt #aPadnihisBatiét, the coliiRuh@d fanl Bl foRAulARY a81i§@idS 8PERIdS, Br
suspendi ng agent, preservative, flavouring or colouring agent. 15 A

conposi ti on examMe seluhienso$yraps, abipensieasorismylyiensatadlety sapsyleannd zenges! e
pharmaceutical carrier(s) routinely used for preparing solid fornul ations.
Exanpl es of such carriers include nmagnesium stearate, starch, | actose,

sucrose and Wi lequad forfiubdtioh A1 gedrhlly esiRist 80a Aisparisasortsofitiohdf tHee form of a
capsul e can be prepared using routine encapsul ation procedures. For

exanpl d0 poweenBoung o4 phydelogicalhepgeepiablesalt i o pyitpblangugeys araonrgeeisent  can

be prepar egl i‘!“%f"%gﬁggf& gx%ﬂ’éﬂe '\&ga':[e? &Hgmotl,%gcegnlel ;?o(iiyéélg}hgrbe lg@orl %r ggéﬁlt in

capsul e; rnati I'Spersibon or pensi‘on repared using
any sui t abl eThefamubtted mayadlsoccavntdie b 6sgpending agotdfreenadive oS oghng or

cellul oses, silicates or oils and
colouring agent.

15 A composition in the form of a tablet can be prepared using any suitable
pharmaceutical carrier(s) routinely used for preparing solid formulations. Examples of
such carriers include magnesium stearate, starch, lactose, sucrose and microcrystalline

cellulose.

20 A composition in the form of a capsule can be prepared using routine encapsulation
procedures. For example, powders, granules or pellets containing the active ingredient
can be prepared using standard carriers and then filled into a hard gelatin capsule;
alternatively, a dispersion or suspension can be prepared using any suitable
pharmaceutical carrier(s), for example aqueous gums, celluloses, silicates or oils and

25 the dispersion or suspension then filled into a soft gelatin capsule.

Compositions for oral administration may be designed to protect the active ingredient
against degradation as it passes through the alimentary tract, for example by an outer
coating of the formulation on a tablet or capsule.

30



25 the dispersion or suspension then filled into a soft gelatin capsule.
Conpositions for oral adm nistration nay be designed to protect the active
ingredient against degradation as it passes through the alinentary tract,
for exanple by an outer coating of the formulation on a tablet or capsule.
30 37 Typical parenteral conpositions consist of a solution or suspension
of the conpound or physiologically acceptable salt in a sterile aqueous or
non- aqueous carrier or parenterally acceptable oil, for exanple

pol yet hyl eneTygpiga glarenpavhlyooimppkitipys caisistiofi@soluticrcortsaspensian af Hiescoaipound
sesane oil. Altern?tkv?l sol.ution can be Igo hilised and 5 then

y, th
reconst i t ut eff RYEK! gatﬁytagmpéﬁ%w@ﬁta SIETEE AHSOBT OF RPISRATeARSGaF ST O .

Conposi ti onspfefitefd§abceptabfl Gil, fBOMARIpH pAL RN HEYYEANYANRDE S hrdiBone,
formul ated as aeroSols, drops, gels and powders. "Aerosol ftornulations
typi cal | y coleptthigearachgooilivi sasame pilf idtermsitiyglgnthie solutipn térebalyvphbissiangdt ance
in a physiolgaically.acceptabl e uepus, or. 10 non; aqueous sol vent and are
usual | ygpr esgﬁflé%fof’#t&eﬁé'ﬁ&‘ B tSp@ggtelugﬁp {9 ?(ggaﬂfsﬁragg?eri le formin a
seal ed container, which can take the formof a cartridge or refill for use
with an atom sing device. Alternatively the seal ed container may be a
unitary di sbemppsigonicor nasakerctralasinzinisiraiggremay senvieaieally be faxmatatest asan

aer osol dispggs%%sfh;%edlsgﬁih %1¥Et quﬁ vahg%.mhich iﬁlintended fpr

di sposal onc&E PR KRR S ANt PRTIET: SRTSPR Sy MBS YAl QUIPRIE f S UiQfher
the dosage forfincRRPsPADIHT AGKO SWstAics RENPIRYsiolddicllyl dcceptfBlé aqutods or

phar maceutical |y acceptabl e propellant. The aerosol dosage forns can al so

take tHE forpeoddugopispbvent ard rerusuatiyrpsesentaddn single ar il idgss qupatitisaiin or
subl i ngual aghidlSh #f OMiddNehtite: \ARLEE S akOARNGR of £ CarfilifheRIAI] 1S,
gre S atea w uc

t
wherein the activeéein Ient | or nu h~a carrier as’ sugar
and acaci a, tdeagi@canitbmiging dgetiad i Altanativglythe sedded Eommginginhdydesa firdtary ect al  or
vagi nal admi nistration are convenaegtly in.the formof suppositories

14

(cont ai ni ng SRSV ISR aPChATFrvRsle 8psF n9sd dnhalirier 28 agiged) dimghics fjted

with a metering valve which is intended for disposal once the contents of the container
15 have been exhausted. Where the dosage form comprises an aerosol dispenser, it will
contain a pharmaceutically acceptable propellant. The aerosol dosage forms can also

take the form of a pump-atomiser.

Compositions suitable for buccal or sublingual administration include tablets, lozenges
20 and pastilles, wherein the active ingredient is formulated with a carrier such as sugar

and acacia, tragacanth, or gelatin and glycerin.

Compositions for rectal or vaginal administration are conveniently in the form of
suppositories (containing a conventional suppository base such as cocoa butter),

25 pessaries, vaginal tabs, foams or enemas.

Compositions suitable for transdermal administration include ointments, gels, patches

and injections including powder injections.



25 pessaries, vaginal tabs, foanms or enemas. Conpositions suitable for
transdernmal adm nistration include ointnents, gels, patches and injections
i ncl udi ng powder injections. 38 Conveniently the conposition is in unit
dose formsuch as a tablet, capsule or anpoule. The conpositions of the

si xth aspect of the invention are useful in the prevention 5 and/or
treatment of obesity, obesity-related diggrder, other nedical weight |oss
and non-nedical related weight |oss. Preferred features of this aspect of
t he i nventi o@oaveniently theesompdsédbnab avenit dosetforen §uchsk attablét Edpsulespect s of the
invention. A sevgnth aspect of the invention provides a process for the
manuf act ure BPE'$0 conposition according to the sixth aspect of the

i nvention. The manufacture can be carried out by standard techni ques well
known in the art and involves conmbining a conpound according to the first
or second asjbketompositivnsiof thersixtb aspeetiof the invehiaomare es¢fukial thy peyewmmnabl e
carrier _or dilyent. The coppositio .in any, form. including a, tablet,
S - a eiS e o7 BN bheS By et Risortisfy s Mg OIS e g
a functional népadichMreldd& WakhelbsS anefelbs rdaands o tﬁﬂ%ﬁedt bekfintB¥oRale as
the pharmaceutically acceptable carrier. An eighth aspect of the invention

provi des a neas ¢rsdrithegraboke fqyities/Brst toofmftiaaspects of theanvemtinn. of obesity or an
obesity-rel ated di sorder, the nethod conprising the 20 adm nistration of a
conpound according to the first or second aspect of the invention,

preferably i A seo#th BspebOst thé invedidiprovReS bioeads! fyr e arpuplhfe 68511 er or
diluent (as per the sixth aspect of the invention). Obesity-related

di sor ddfs i neqrapRsittapaseridpedmtle sixihaspqdt ppihgaryanton hyhemgnylaeurs ¢an be

hypert ensi on [ I ' roke i ' . di sease and
gast roi nt est Faﬁl%?& g{éﬁ’ﬁﬁ)& %gf te%zﬁgg%éﬁéﬁlg %ﬁn é%egﬁ%g%rl{@flg%\ﬁ%éqq@lﬁgég erably
admi ni st er ededrfipundaiccd@tingitd tHeefet drivec@@faspetd of thednwpnéioh ahd/theuf fi cient to

prevent and/or treat the synptons of the condition, disorder or disease.
For al| aspepii@maceutically acceptable carrier or diluent. The composition may be in any form
including a tablet, a liquid, a capsule, and a powder or in the form of a food product,
15 e.g. a functional food. In the latter case the food product itself may act as the

pharmaceutically acceptable carrier.

An eighth aspect of the invention provides a method for the prevention and/or
treatment of obesity or an obesity-related disorder, the method comprising the

20 administration of a compound according to the first or second aspect of the invention,
preferably in combination with a pharmaceutically acceptable carrier or diluent (as per
the sixth aspect of the invention). Obesity-related disorders include hyperlipeamia,
hyperlipideamia, hyperglycaemia, hypertension, cardiovascular disease, stroke,
gastrointestinal disease and gastrointestinal conditions. The compound or composition

25 is preferably administered to a patient in need thereof and in a qﬁantity sufficient to
prevent and/or treat the symptoms of the condition, disorder or disease. For all aspects
of the invention, particularly medical ones, the administration of a compound or
composition has a dosage regime which will ultimately be determined by the attending
physician and will take into consideration such factors such as the compound being

30 used, animal type, age, weight, severity of symptoms, method of administration,



of the invention, particularly nedical ones, the admnistration of a
conpound or conposition has a dosage regine which wll ultimately be
determned by the attending physician and will take into consideration
such factors such as the conpound being 30 used, aninmal type, age, weight,
severity of synptons, nmethod of adm nistration, 39 adverse reactions

and/ or other contraindications. Specificadefined dosage ranges can be
determ ned by standard design clinical trials with patient progress and
recovery beadwgrdeukdgfionpmd/ar @bler cButintdicatadrs. Bpycifis defimedabsageatingsy cdnse

desi gn using, a.low, cent of the.maxinum.tol erated dose.,in animals as
the Starti ngoaguEmminbhan Shada o drurd Gidamy PaBCE promrS BOMSITS of ¢ he
i nvention W blinp@kBhbYitdied. S6UH BhRLeLyas aﬂeeca@ingxaog@ée%@ dsGf By (for an

el
adult patient) of, for exanple, an oral dose o et ween ng and 2000 ng,
preferably bptreedageld thgmaraiund 6demtgd deseyin anbealsee thelstramgld®66n ngnor an
intravergous, subcut aneous, or intramuscul ar dose of 10 between 0.1 ng and
100 ng, "preferably between 0.1 ng and 50 ng, e.g. between 1 and 25 ng of

t he conpoundTRé phfRfolbGEATH) fcéptible CoRpHinGsio? iiRdhéaltion Wil GeRhab} ke sal t
t her eof cal cul a?ed as the free base, the conpound being admnnistered 1 to 4

times per dagmingigredisl dailyedasagrreemmers (W an adult panem) ef &redample, an grel i od of

continuous thera for exa for a [ Nnor 15 A.nint h- aspect of
Che | nvent i oot B draussRd s BEedd ReReiFER R Sl OpEiE R& e i mi ng
a given wei ghétweer 10 arid Z30EME ok an Weagbious 0fib cuthidulBdrifwarf@sdilal 862®ft he

adm ni stration of a conpound accordi n? to the first or second aspect of the

i nventil@n, petweer adime pnd E¥hpemrefesablnbetivean B angrard i meat Bybeiveant abl e
carrier or dj r [ . - ' «algN€e
conmpound or %:llbdrjr%%%lrggﬂ ?glheocl%gl pé?%@ g?%tl%lf?/ma{ ﬁlﬁﬁfép giséédlggl Sh@/ g%%#’%@% Sfﬂ?\- need or
i n desi der at therdolfiesledlhted asl tHerfred Wgua lid ¢omsauind ibeingradmisisteradi INfoali timeés gHrven
wei ght or for cosnetjc. weight |oss, . . .

day. Suitably the compounds will be administered for a period of continuous therapy,

for example for a week or more.
15
A ninth aspect of the invention provides a cosmetic method (non-therapeutic) for
maintaining a given weight, or for cosmetic weight loss, the method comprising the
administration of a compound according to the first or second aspeét of the invention,
preferably in combination with a pharmaceutically acceptable carrier or diluent (as per
20 the sixth aspect of the invention). The compound or composition is preferably
administered to a subject in need or in desideratum thereof and in a quantity sufficient

to maintain a given weight or for cosmetic weight loss.

The eighth and ninth aspects of the invention relate to methods which are applicable to
25 humans and other animals, in particular companion animals (such as dogs and cats)
and other animals which provide meat for human consumption, such as cattle, pigs and

sheep (all of any age).

The invention will now be described with reference to the following non-limiting

30 examples.



The eighth and ninth aspects of the invention relate to nethods which are
applicable to 25 humans and other animals, in particular conpanion ani mals
{such as dogs and cats) and other animals which provide nmeat for human
consunption, such as cattle, pigs and sheep (all of any age). The
invention will now be described with reference to the foll ow ng
non-limting 30 exanples. 40 BiologicaljgTest Methods and Results Test
Conpounds 5 The benzoxazi none conpounds used in the followi ng tests are
identified by the reference nunber assigned in Table 1 hereinbefore.

Measur ement ﬁt Iqu activity using a quinine dlimne dye colorinetric
assay 10 The%ﬁ#@&é@dﬁﬁ%e sel ect ed conpounds to pancreatic
| i pase was neasured in the follow ng assay available from Signa Ltd
(Li pase-PSTM cat al og nunber 805-A): Pancreatic |ipase 1,2-dibutyrin

------------ JTestCompounds - --------- > 2-nonogl yceride + fatty acid 15
Monogl ygeri de, | | pase 2-nonogl yceride, z-----=<-- Ty S
ol yoer ob + 1 0% PEEBReAnQRe FORPRINGs vied i b Tojjcyung fts ariuifentified by the
"""""" reference mmber assigned in Talle Y GRFGhbedoehosphate + ADP @ ycer ol

phosphat e oxi dase gl ycerol -3-phosphate + 02 ------------------ >
di hydroxyacet one phosphate + H202 25 Peroxidase H202 + 4- AAP +
TOOS-------- Measurement of lipasguachivitg udingra quenihealiimifieldye Thlerighetrierassayr el eased

fromthe action of pancreatic and nonogl yceride |ipase was oxidised to
rel ease H202, Th er oxi dase reaction step then produces a quini ne dye
10 The1 ibpl)tory activ?ty of the se}ected comp%unds to pgncreatic hspase \%as measuredy in

the following assay available from Sigma Ltd (Lipase-PS™, catalog number 805-A):

Pancreatic lipase

1,2-dibutyrin > 2-monoglyceride + fatty acid
15
Monoglyceride lipase
2-monoglyceride > glycerol + fatty acid
Glycerol kinase
20 glycerol + ATP > glycerol-3-phosphate + ADP
Glycerol phosphate oxidase
glycerol-3-phosphate + O ---------=--==--—- > dihydroxyacetone phosphate + H,O,
25 Peroxidase
H,0O,+ 4-AAP + TOOS > quinine diimine dye + 4H,0

The glycerol released from the action of pancreatic and monoglyceride lipase was
oxidised to release H,O,. The peroxidase reaction step then produces a quinine dye

30 which is pink in colour and absorbs light at a wavelength of 550 nm.



30 which is pink in colour and absorbs |light at a wavel ength of 550 nm 41
| nhi bitor Individual test conpounds.were dissolved in DVBO (dinmethyl

sul phoxi de) at 10 mM DMSO was used to avoid any problenms w th conpounds
bei ng water-insoluble. 5 For individual conpounds, the I1C50 (concentration
at which lipase activity is inhibited to one half of the maxi num was
cal cul ated by nmeasuring the inhibitory agtivity fromlog-dose response
curves using a range of inhibitor concentrations. Results 10 A range of
conpounds was assayed in the quinine diimne dye colorinetric assay which
provi des a rg&ld met hod to nmeasure lipase inhibitory activity. None of the
conpounds te 9nterfered with the colorinmetric reaction, i.e. they did

not give fal §f1iviB@sditdst ¥Smp&uidh were dissofvdd@RINMID thﬂﬁet NtsQfphoRiak) Mitoiksr. for
the tested benzoxazi none conmpounds was observed, 1ndicating that these
conpounds ar BM 5D wsis usedstogivoldangpreidems eathi compoipdsseeinglimatef-oisblobieng

h | 0, of 100 9 1-16, 18-.22, .23, 24-39,
P e S5 o abor il GampousgSnally: KRIREHINOn 2t wikh sy atigly 151, et ny

NaCH titrati gihisiREAE end RAS bMAk Blak@himP®hs ¥dlEMateld bl ifasgimahetheqgeeunds to
pancreatic |ipase was neasured in the assay described in Pasquier et al ;

1996, Vol 7, adtivityifrano hag-dBe oedpensesturyes ugiag-a3awge ofishibiter aposentratisponse
curves were constructed using a range of inhibitor concentrations. 42
Resul ts

Results

10
A range of compounds was assayed in the quinine diimine dye colorimetric assay
which provides a rapid method to measure lipase inhibitory activity. None of the
compounds tested interfered with the colorimetric reaction, i.e. they did not give false
positive results.

15 _
A range of inhibitory activities for the tested benzoxazinone compounds was
observed, indicating that these compounds are inhibitors of human pancreatic
lipase. The following compounds had an ICsy of < 100 nM:
Compounds 9, 11-16, 18-22, 23, 24-39, 77, 78, 79-82, 84 and 85.

20

Measurement of lipase enzyme activity using a NaOH titration method

The inhibitory activity of the selected compounds to pancreatic lipase was measured in
the assay described in Pasquier et al; 1996, Vol 7, Nutritional Biochemistry, 293-302.
25 |

Log dose/response curves were constructed using a range of inhibitor concentrations.



Sel ect ed benzoxazi none conpounds were tested in the NaOH titration assay.
In this assay, the activity of porcine pancreatic |lipase in a system
containing lipid mcelles is 5 recorded. These conditions are therefore
simlar to those encountered in the gastrointestinal tract. A range of
inhibitory activities were observed for the tested benzoxazi none conpounds
in this assay, indicating that these conggunds are inhibitors of porcine

10 pancreatic lipase. The follow ng conpounds had 1C50's of < 1 M
Conmpounds 1, Results, 6-9, 11-16, 18, 22-25, 27-36, 37-39, 78, 82, 84 and 85.
The results denonstrate that a nunber of sel ected benzoxazi nones are
inhibitors of fat 15 digestion and that these conpounds may be

particul arl ysggit@BlEokMinddi&ohlpdahd®ire stediR oRd K¥oHVRAsdh a5@p! InQhist rypsin
activity 20 Porcine trypsin (.Boehringer) was dissolved at -a concentration

of 1 ng/nm i assapCGheddtivipeSpoRirfelpantreptholipaso jrpa systame sentpinog) lipidwoiictlleptd 7. 3

_cont ai ni.ng 2_nM 2. Prior t . Lhe di] uted 500 ti t
give Pl nal "CERERrIE Pt Ginsee {Efatore oEm o Mosh EReapistieGE Wor e rout el y

stored as 5 oif&Kinglatdét 1 ons di ssolved in DWMSO (D nmet hyl sul phoxi de) at
-20 C. For the assay, aliquots were defrosted and a series of dilutions :
(x100, x200, x1,000, x2,000, x10,000, x20,000 and x100,000) nade in 100 nM

. ~a . h b - Phe- Val.- Ar g- NA
CBemzovt - e g iR o oliteE el s BT KrThe 158 B aael o' ovsO

to 43 give gompounlib sothis dsedy, idicueidi eae thesPedBpounds BednhiblersobBsicit € was
diluted to 0.3nM (30 I/m) in 100 nM MOPS containing 2 M CaCl2. The assay

was setlOup i pancreaprlipagee The fell@gingepmppundsAagilGios of Ol UM, i g/ Ml trypsin, 26
gl 5 diluted inhibitor and 190 gl substrate were added sequentially. The
pl ates were then incubated at 37 Cin a BioRad Benchmark M cropl ate

Reader. The Campo@idsiebefs9 af1-16, 18, 22-25,27-36, 37-39, 78, 82, 84 and 85.

The results demonstrate that a number of selected benzoxazinones are inhibitors of fat
15 digestion and that these compounds may be particularly suitable for the treatment of

obesity.
- Measurement of trypsin activity

20 Porcine trypsin (Boehringer) was dissolved at a concentration of 1 mg/ml in 100 mM
MOPS (3-[N-Morpholino]propanesulphonic acid) pH 7.3 containing 2 mM CacCls,.

Prior to use, the enzyme was diluted 500 times to give a final concentration of 2

pg/ml.

25 Selected compounds were routinely stored as S mM stock solutions dissolved in
DMSO (Dimethylsulphoxide) at —20 °C. For the assay, aliquots were defrosted and a
series of dilutions (x100, x200, x1,000, x2,000, x10,000, x20,000 and x100,000) made
in 100 mM MOPS pH 7.3 containing 2 mM CaCl,. The substrate Bz-Phe-Val-Arg-
pNA (Benzoyl-phenylalanyl-valyl-arginine-p-nitroanilide) was dissolved in DMSO to



p-nitroaniline was nmeasured at 405 nMover 10 mnutes relative to that of
the enzyne w thout inhibitor. 10 Measurenent of chynotrypsin activity
Bovine Chynotrypsin (Sigma Type 11 Cat. No. C4129) was dissolved at a
concentration of 1 ng/m in 100mMM Tris pH 7.8. Prior to use, the enzyne was
diluted 20 fold imedi ately before use, with the sane buffer. 15 Selected
conpounds were routinely stored as 5 nM gkgock sol utions dissolved in DVSO
(Di met hyl sul phoxi de) at -20C. For the assay, aliquots were defrosted and a
series of di kiveiad@an§ksdDytionlBfmediae0y prexd,t0 bk, the?subSibate xho dRAd tx@BmB0 and
x100,000) made in 100 MM Tris pH 7.8, The substrate
He AL B- Al 8- PREOTD i 106 TVIMGRE spriiipinegoM CaCls
al anyl - phenyl al ani ne-p-nitroanilide) (Bachem Cat. No. L-1095) was di ssol ved
in DVMBOto give a 10mM stock and stored at 4C until use. Immediately prior
to use, theTbhebsty atagsatap inliriplicew it @ 96. v&IVEEIS#aplateoh@ gh2 ugitnl onypgiBR6ghl/ M )
j ust before e. .. [he, ass et upin i,plicate in,a 96 well ELISA
't e, 30 g1t it ang vol RSt e Gaddss Peaustf it obtesdrere 15 o
substrate welgugdees FeEURRIBBRY Benéﬂ?&aﬂ?ME%%I&G@R@adeH%e‘r%%‘?%l@ﬂe%? 37 C
in a BioRad Benchmark M croplate Reader. The rate of rel ease
of p- ni t r oani pintfeoand Merwerssngasdred at 40HnMMvey €0 midutes relatiers to tiabef the enzymet hat
of the enzyne.w th uh. inhibitor. 44 Results The selectivity of conpound 18
t owar ds humwltﬁng?fd&é‘ 9% 1ipase, trypsin and chymotrypsin was measured in
t he assays descri bed above. The inhibitory activity of 5 conpound 18
towards |ipase was assessed in the quinine diimne dye colorinetric assay.
At 500 1AM coMsaturemang dfskyiathipbinasdvigs. 7% of the pancreatic |ipase activity
but only 4% of the trypsin activity and 12. 5% of the chynotrypsin
activity. Thus conpound 18

Bovine Chymotrypsin (Sigma Type 11 Cat. No. C4129) was dissolved at a

concentration of 1 mg/ml in 100mM Tris pH 7.8. Prior to use, the enzyme was diluted
20 fold immediately before use, with the same buffer.
15
Selected compounds were routinely stored as 5 mM stock solutions dissolved in
DMSO (Dimethylsulphoxide) at —20°C. For the assay, aliquots were defrosted and a
series of dilutions (x20, x100, x200, x1,000, x2,000, x10,000, x20,000 and x100,000)
made in 100 mM Tris pH 7.8. The substrate H-Ala-Ala-Phe-p-nitroanilide (H-alanyl-
20 alanyl-phenylalanine-p-nitroanilide) (Bachem Cat. No. L-1095) was dissolved in
DMSO to give a 10mM stock and stored at 4°C until use. Immediately prior to use,

the substrate was diluted to 0.3mM final concentration (30 pl/ml) just before use.

The assay was set up in triplicate in a 96 well ELISA plate. 10 pl 50pg/ml

25 chymotrypsin, 50 pl diluted inhibitor and 190 pl substrate were added sequentially.
The plates were then incubated at 37 °C in a BioRad Benchmark Microplate Reader.
The rate of release of p-nitroaniline was measured at 405 nM over 10 minutes relative

to that of the enzyme without inhibitor.



10 is a highly selective |lipase inhibitor. Muse Mdel Assay Conpound 18
was assayed in a nouse nodel as described by Isler et al., British 15
Journal of Nutrition, 1995, 73:851-862 and was found to be a potent |ipase
inhibitor. Synthesis of Internediates Synthesis of 4-substituted
anthranilic acids 20 Exanple: 4-octyl anthranilic acid
(4-octyl -2-am nobenzoi c acid) Method basgd on that of L.A Paquette et al.
J. Am Chem Soc. 99, 3734 (1981) Br Br N02 25 A solution of

1- br ono- 4- ocReddisnzene (9.9g, 36mmol) in sulfuric acid (20nml) was cool ed
in an ice bath. To this was added nitric acid (1.44nl, 36mol). The ice
bath was renoved and the m xture stirred at roomtenperature for 20
mnutes. A fght bty oP@&Srﬁb&Ihdol% tBst%uﬁﬁh%aM@éatﬁqﬂﬁge tQp&Aha 1. 75mmol ),
stirring being continued for a further 20 min. The m xture was poured into
aqueous pot ashkymotrypambeasanessurediic themssays desaridcd ebb\w The mhftylorypasivityef The
or gani c .extract she th saturate ueaus otassi um car banat e,
vater afd br et YIPvEds frieci A n e de T BERABR of ¢ he
crude produchgshy flash chromat ography (1% Et OAc/ hexane) reaned t he
unwant ed (mej or) regioisoner and afforded the desired material as a vyellow
oil (1.7g, 5. 4mmol). Br CN \ NO2 \ NO2 10 The substrate (1.7g, 5.4nmmmol),

copper (1) CX?%(? reil\/l(c%'rr?p%%gd lghQMil}ite%%.ﬁX oF gllerf)%ncreatic lipase activity but only
4% of the trypsin activity and 12.5% of the chymotrypsin activity. Thus compound 18
10 is a highly selective lipase inhibitor.

Mouse Model Assay

Compound 18 was assayed in a mouse model as described by Isler et al., British
15 Journal of Nutrition, 1995, 73:851-862 and was found to be a potent lipase inhibitor.

Svynthesis of Intermediates

Synthesis of 4-substituted anthranilic acids

20
Example: 4-octyl anthranilic acid (4-octyl-2-aminobenzoic acid)
Method based on that of L.A. Paquette et al. J.Am.Chem.Soc. 99, 3734 (1981)
\/\/\/\/@ ! \/\/\/\/@EBr
NO,
25

A solution of 1-bromo-4-octylbenzene (9.9g, 36mmol) in sulfuric acid (20ml) was
cooled in an ice bath. To this was added nitric acid (1.44ml, 36mmol). The ice bath

was removed and the mixture stirred at room temperature for 20 minutes. A further



(20m) were refluxed at 150C for 2 days. Concentration in vacuo and
purification by flash chromatography (10%to 20% Et OAc/ hexane) gave the
desired material as a 15 brown oil (739ng, 2.8mmol) CN CO2H \ NO2 \ NO2
20 The substrate (694ng, 2. 7mmvl) was heated at 150C in a m xture of water
(2nml), AcOH (1 m) and sulfuric acid (1 m) for 2 days. The m xture was
extracted wwth ethyl acetate, the organig phase bei ng washed with water (x
2), dried (Na2SO4) and concentrated to give the desired material (744ng,
2. 7mmol ) . 25patton GORitCRdHwadNa@deHB.0Tind, ls’if'anmm)gstimngbé:iag cémtihiied) fora 7mmol )
was di ssol ve han and to,this 5 was added slurry of 10%
et adh am onfuehis ELRR (LR rh At ROHEE I ARYEOUT RIS Ko AR EPRIGhUES w ¢ h
hitrogen the&tf%éﬁ%ﬁ{‘etﬁ}l RbMe. The EFgM'&Ha&tWJerdQHedf\@ﬁh RRL: & dh%@ous
overnight. Further portions of catalyst (5mgy and 25ng) were added, the
reacti on bei pajassommpirbomate fwater and fouint then d2igd (MBS©)4) srakctanoentratod ur e was

filt th | t h t h nd et
acet at oo ConbUTRRaET 8hii5 SR Eou: bk Al FRemHiograghy il adoAg sl ) of
suf fici ent pﬁéhlotv}éd fHRrunsaaten (H&j&i} refgwiidﬁ%r aRy afféﬂd@ameqrbslr%aﬁeﬁﬁpasw
CDC13)079 81 (3H, in, in, 5 x CH2), 1.52 (2H,

br.s, Ar CHZG‘QI)OWQI @157g éHmlbﬁl)s Ar CH2) , 6 42 (2H br.s, 2 x ArH), 7.74
(1H, br. ArH); mlz (ES+) 250 (M#). 15 Synthesis of 5-substituted
ant hr ani I i ¢ acids Exanpl e: 5-octyl anthranilic acid Method based on that

of B.R Baker et al. J.Og. thepBrl7, 141 (19MCN
NO, NO,

10

The substrate (1.7g, 5.4mmol), copper (I) cyanide (0.533g, 5.9mmol) and pyridine
(20ml) were refluxed at 150°C for 2 days. Concentration in vacuo and purification by
flash chromatography (10% to 20% EtOAc/hexane) gave the desired material as a

15 brown oil (739mg, 2.8mmol)

\/\/\/\/©: i \/\/\/\/©:C02H
NO, NO,
20
The substrate (694mg, 2.7mmol) was heated at 150°C in a mixture of water (2ml),
AcOH (1ml) and sulfuric acid (1ml) for 2 days. The mixture was extracted with ethyl
acetate, the organic phase being washed with water (x 2), dried (Na;SO4) and

concentrated to give the desired material (744mg, 2.7mmol).

25



~NCH NH2 N O 20 H Chloral hydrate (3.97g, 24mmvl) was di ssol ved in water
(50m). To this solution was added, sequentially, anhydrous sodium sul fate
{5.5g, 39mmmol ), 4-octylaniline (5m, 22mml), water (15ml), concentrated
hydrochloric acid (2.3nm) and an aqueous 25 solution of hydroxyl am ne
hydrochl oride (4.5g in 22m, 65mmol). The heterogeneous m xture was heated
to 95C for 2 h, then 110C for a further lgh. The reaction m xture 47 was
cooled to roomtenperature, the brown precipitate filtered and washed with
water. This was dissol ved i dfObi or onet hane, N &FepH
concentrated to give 5. 6g ed by flash
chr omat ogr aphy~0 I NTa fenNHed materi al
(29, 7.2mol). 5 O NOH ~Nd OH ONH The oxinme (1.8g, 6.5mml) was added
to a mxture of conc. sulfuric acid (13nl) and water (Im) at 60C over the
course of 15 mn. The m xture was then heated to 80C 10 for 2h then stood
at roomtenperature overnight. This was then extracted with ethyl acetate
(x3), the comhébefingBaida (7aMes 2. REnbD WiRInLe1vel ihetBaldl ( Fingl) afdiiéanlss
sodi um bi carbonate and water until the mashlngs were neutral. The organic

phase was dr WesiaddeNgsbuyy et % oaldasinm anetiancoal dflme) inecthanat (4mlashe flaskl sol i d
(1.59, 5 8mpl.) g, WUa Sl RirogHoGeh W dBGHY (1) AL AHEA L:SRE R mataiRed

overnight. Further portions of catalyst (Smg and 25mg) were added, the reaction being

complete after a further 24h. The reaction mixture was filtered through celite,
thoroughly rinsing with methanol and ethyl acetate. Concentration gave the anthranilic

10 acid (597mg, 2.4mmol) of sufficient purity for use without further purification; éy
(400 MHz, CDCls) 0.79-0.81 (3H, m, Me), 1.12-1.36 (10H, m, 5 x CH,), 1.52 (2H,
br.s, ArCH,CH,), 2.45 (2H, br.s, ArCH,), 6.42 (2H, br.s, 2 x ArH), 7.74 (1H, br.s,
ArH); m/z (ES™) 250 (MH").

15 Synthesis of 5-substituted anthranilic acids

Example: 5-octyl anthranilic acid

Method based on that of B.R. Baker et al. J.Org.Chem 17, 141 (1952)

/\/\/\/\@\ /\/\/\/\@\ /ENOH
NH N° ~0O
2 H

Chloral hydrate (3.97g, 24mmol) was dissolved in water (50ml). To this solution was

20

added, sequentially, anhydrous sodium sulfate (5.5g, 39mmol), 4-octylaniline (5ml,
22mmol), water (15ml), concentrated hydrochloric acid (2.3ml) and an aqueous
25 solution of hydroxylamine hydrochloride (4.5g in 22ml, 65mmol). The heterogeneous

mixture was heated to 95°C for 2 h, then 110°C for a further 1 h. The reaction mixture



COZH O NNH2 H 20 A mxture of the isatin (1.5g, 5 8mol) and 1.5M sodi um
hydr oxi de (13nml) was warnmed to 50C. The heat was renoved and a sol ution of
35% aqueous hydrogen peroxide (1.5ml) was added, at a rate that maintained
the tenperature at 50-55C. The reaction was then allowed to cool and
stirred at roomtenperature for 30 mn. Acidification to pH 2 with
concentrated hydrochloric acid caused thgyproduct to 25 precipitate. The

i quid was decanted off, the solid being washed with water. The solid 48
was partiti owesicdvé¢dieenomatmperatuce, thechrbwn gt eatefiltérbd and gashied withasatehei ng

hed wth A d [ d [ t d d
ant b ani 11 ¢ Bb v disyglved s AipromelRyger GHcHBIEon Ard EartPRP RBeRPEed: S
(400 Mz, C%@md&n&%nﬁﬁbhlcﬁ was] puﬁﬁé‘u b%)ish &n&ﬁat&%ﬁh& éh%ihca Ehoo x CH2),
1.49 (2H, br.s, ArCH2CH2), H d, J8.3,

ArH), 7.09 (E@A@lhexhne)teafﬁard-t)he dEs@ﬁ r@axeml (3g, 7A2rhmol)n1 z (ES) 250 (M—|+)
Preparati on of aryl chloroformates: Exanple: 4-Phenoxyphen |cy

hl oroformate 10 0 O COC12 OO OH O 0", )ao G NN catal yst

4- Phenoxyphenol (1.68g, 9 mml), 1,4-di met hyli m dazol i di n-2-one (@051 nl,

0.45 nmol) ion /MDI-B m of a_2Q%sql it olfluene, 9
nmmol) were 15 heated to 4 foL30 mT.—The tenperature wa en=o0
increased to 80 C, and fiv H o] ”

The oxime (1.8g, 6.5Smmol) was added to a mixture of conc. sulfuric acid (13ml) and
water (1ml) at 60°C over the course of 15 min. The mixture was then heated to 80°C
10 for 2h then stood at room temperature overnight. This was then extracted with ethyl
acetate (x3), the combined organic layers being washed with saturated aqueous sodium
bicarbonate and water until the washings were neutral. The organic phase was dried
(MgS0,) and concentrated to give the isatin as a red solid (1.5g, 5.8mmol), which was

used without further purification.

0O
/\/\/\/\@E‘g:o
N
H

15

/\/\/\/\@COZH
NH,

20 | A mixture of the isatin (1.5g, 5.8mmol) and 1.5M sodium hydroxide (13ml) was
warmed to 50°C. The heat was removed and a solutionrof 35% aqueous hydrogen
peroxide (71 .5ml) was added, at a rate that maintained the temperature at 50-55°C. The
reaction was then allowed to cool and stirred at room temperature for 30 min.
Acidification to pH 2 with concentrated hydrochloric acid caused the product to

25 precipitate. The liquid was decanted off, the solid being washed with water. The solid



further portions of phosgene solution (2.25 m each, 4.5 nmol) were added
at 30 mn intervals. 30 mn after the last addition, the solution was
-allowed to cool tor.t. and stand overnight. An aliquot was added to
MeOH pyridine to formthe stable nethyl carbamate, whereupon tic (10%

Et OAc/ hexane) showed al nost conpl ete 20 di sappearance of starting material.
The chl orof ormate sol ution was used direggly in the preparation of
conpound 29, using the procedure described in Exanple 4 below. Synthesis
of novel conpespastiansidretivemn watet dnel dici\lemtﬂedmneahEngapicephlaseﬂlgeinﬁwhﬁteb |y

S oS R bEng e B s s e Sy B Aesired abitanig stid g A8 ot
in pyridine 5.1591:1'{61)5. Nrffu‘f’{gér n@gmc%goﬁ eanf; Al tﬂ@%%ﬁ{f‘@@@hf@s\r“(m, @9ty|

chloroformate (1.1 he resultlng m xture was al [owed to warm
to room t enpévaMe).d. 2Rl 2§t(i®H,eti, § RICHb),hL.49 [k bpy,y AdiERE A 2.4 le e ¢2iH Lng e r

vas washod wAer: benetGo b yAmha B0 s E5F)m: sl ing ST et e

sol vent remoush by Wi guﬁ to afford a pale orange oily solid. 10
Recrystalli satl on from hexane afforded the desired product as an off-white
solid (144 ng 25% SH (400 MHz, DMSO-d6) 0.68 (3H, t, J 7, CH2CH3),
1.26-1.40 (I 173(2H tt, J, J° 7, OCHZCHl) 2.35 (3H,
s, CH3), 4. 3re fic °P¥Vﬁ°hg;°@?f pratesy 34 (1 4 d. J 8 Ph), 7.65 (1 H d, J
8, Ph). 7.83p(dmble: £PAPDNRBBIhESSAIR (MH) . 15 Exanpl e 2

6- Met hylln-ez-phenoxy-m—l- 3, 1-benzoxazin-4-one (reference nunber 8 0 M\
CO02H O \

O, — OO

catalyst

4-Phenoxyphenol (1.68g, 9 mmol), 1,4-‘dimethylimidazolidin-2-one (0.051 ml, 0.45
mmol) and phosgene solution (4.5 ml of a 20% solution in toluene, 9 mmol) were

15 heated to 40 C for 30 min. The temperature was then increased to 80 C, and five
further portions of phosgene solution (2.25 ml each, 4.5 mmol) were added at 30 min
intervals. 30 min after the last addition, the solution was allowed to cool to r.t. and
stand overnight. An aliquot was added to MeOH/pyridine to form the stable methyl
carbamate, whereupon tlc (10% EtOAc/hexane) showed almost complete

20 disappearance of starting material. The chloroformate solution was used directly in the

preparation of compound 29, using the procedure described in Example 4 below.

Synthesis of novel compounds according to the invention

25 Example 1



+ C1O1 e NNIO\ I  NH2 20 A solution of 2-am no-5-nethyl benzoic acid (1.0
g, 6.6 mol) in pyridine (10 M) was cooled to OC and treated dropw se

wi th phenyl chloroformate (3.3 m, 26 mmol). The resulting m xture was
allowed to warmto roomtenperature and stirred for 16 h, after which tinme
t he pyridine was renoved in vacuo. The residue was washed with water 25 (20
m) and dried in vacuo. Recrystallisationgfromtoluene afforded the desired
product as a pale brown solid (692 ng, 41%; SH (400 MHz, DVBO d6) 2.40
(3H, s, CH3) 6-Mé&hylF2-88tyTox4HAH-3H-bénapxd2iin-4-one 4 §referahee @ihbern]l) Ph), 7. 63 (1H,
d, J8, Ph), 7.89 (1H, s, Ph- H5); mz (ES) 254 (MH). Exanple 3 5

2- Propoxy- 6- net hyI 4H 3, 1- benzoxazi n- 4- one (reference number 9) 0 M/
CO2H + C 0", Ng,.2 10 A,sol ution of 2-am no-ga-netfyl benzoic acid (1.0 g,
6.6 mol) inp dlne(lo,ﬁd)\wa\/\gcple_d_t_q,oc t feat ed dropwi se with
propyl chl orof orfiare (3.6 n°, 26 mmol). The resuPfingafixfure-was al | owed
to warmto roomtenperature and stirred for 4 h, after which tine the
pyridi ne wasArsshmioacfi2ranviacsomethipibenfsé atié (VESmpes et Wntpyridaieq10 n{IR5 m )
and drled in vacuqg to afford the desired Eroduct as an off-white solid

(0.96 g> 15 Bve%oolgl@(@@cﬁnwateémvae? with 9gtyl gipyoraformpte; (1. [§-phiganmol). g2

(2H, tqg, J, }(-51,
7.40 (1 H, dc}h‘f] 7653““‘%%&@"}67‘1“%? élilwgdwﬁ ‘ %mg!;‘? %%‘ 46‘9&55%8 1“:‘—11 stitred 55 qfiﬁm z (E
S+) 219 ( MHThe py@dipé evadremoved under vacuum and the residue dissolved in ethyl acetate

(50 ml). This solution was washed with 1M HCI (10 ml) and brine (5 ml), dried

(MgS0,) and the solvent removed in vacuo to afford a pale orange oily solid.

10 Recrystallisation from hexane afforded the desired product as an off-white solid (144
mg, 25%); ou (400 MHz, DMSO-dg) 0.68 (3H, t,J 7, CH,CHj), 1.26-1.40 (10H, m, 5
x CHy), 1.73 (2H, tt, J, J' 7, OCH,CH,), 2.35 (3H, s, CH3), 4.35 (2H, t, J 7, OCH,),
7.34 (1H, d, J 8, Ph), 7.65 (1H, d, J 8, Ph), 7.83 (1H, s, Ph); m/z (ES™) 290 (MH™).

15 Example 2

6-Methyl-2-phenoxy-4H-3.1-benzoxazin-4-one (reference number 8)

0
Me CO,H 0 Me
T - A — 2
o o Z
NH N" o

2

# A solution of 2-amino-5-methylbenzoic acid (1.0 g, 6.6 mmol) in pyridine (10 ml) was
cooled to 0°C and treated dropwise with phenyl chloroformate (3.3 ml, 26 mmol). The
resulting mixture was allowed to warm to room temperature and stirred for 16 h, after
which time the pyridine was removed in vacuo. The residue was washed with water

25 (20 ml) and dried in vacuo. Recrystallisation from toluene afforded the desired product

as a pale brown solid (692 mg, 41%); 8y (400 MHz, DMSO-de) 2.40 (3H, s, CH3),



20 2- Hexadecyl oxy- 6- net hyl - 4H 3, 1- benzoxazi n- 4- one ( Conpound 18)
Preparation 1 Step 1. COCl 2 3eq THF/ Toluene 0 1.5 hours - Me(CH2) 150H
Me(CH2) 150 CI 25 51 1-Hexadecanol (0.78 g, 3.2 mmol, 1 eq.) was dissol ved
in the m nimum anount of THE under nitrogen. To this was added a 20%

sol ution of phosgene in toluene (2.34 m, 5 nmol, 1.5 eq.). After 45

m nutes, a second simlar portion of phoggene solution was added. After a
further 45 mnutes, the apparatus was purged with nitrogen 5 (scrubbed on
exit wth 5M 38di.4m{3ih, ou,@Ph),de48-7 S5(BHPmMe PR) IS 1 BhdsbeRh), 7.8 @3, 2; Pl COOH
Me( CH2) 1b000 (5 +~Pyridi -0 NH2 1 / NNQ(CH2)15Me 10

2-,(An‘i no- 5- negﬁ?/;l’ffgzé%i)g%ééwgloo ng, 0.64 mmol, 0.2 eq.) was dissolved in
pyridine (10 m ). The chlorofornmate solution was added dropw se by syringe
and the mxture stirred at roomtenperature for 2 hours. The m xture was
di luted withEgamhple3 acetate (100 m) and washed with 10% aqueous citric
acid (160 m, x2), saturated 15 sodi um bi carbonate solution (100 m, x2),
wat er (100 np)Prepukys@inetal-ad-pil ibeszdxh@i@-4rbhe (reference number 9)

[o]

Me\C[COZH i "
i
+ AN
NH, cl (¢} [ :[N/ oS

10 A solution of 2-amino-5-methylbenzoic acid (1.0 g, 6.6 mmol) in pyridine (10 ml) was
cooled to 0°C and treated dropwise with propyl chloroformate (3.0 ml, 26 mmol). The
resulting mixture was allowed to warm to room temperature and stirred for 4 h, after
which time the pyridine was removed in vacuo. The residue was washed with water
(25 ml) and dried in vacuo to afford the desired product as an off-white solid (0.96 g,

15 66%); ou (400 MHz, DMSO-d¢) 1.03 (3H, t, J 7, CH,CHj3), 1.82 (2H, tq, J, J' 7,
CH,CH;), 2.46 (3H, s, CH3), 4.42 (2H, t,J 7, OCH>), 7.40 (1H, d, J 8, Ph), 7.71 (1H,
d, J 8, Ph), 7.89 (1H, s, Ph); m/z (ES™) 219 (MH™).

Example 4
20

2-Hexadecvyloxy-6-methyl-4H-3.1-benzoxazin-4-one (Compound 18)

Preparation 1
Step 1:

COCl, 3eq
THF/Toluene o
1.5 hours
Me(CH3)150H —————— Me(CH,),s0” ~Cl

25



The organi c phase was dried (MJSO) and concentrated in vacuo. The residue
was purified by flash chromatography on silica, eluting with 1:5:94

di i sopropyl et hyl am ne/ et hyl acetate/ hexane to afford a white solid (40ny,
1599 SH 20 (400 MHz, CDC13) 0.87 (3H, t, J 6.8, CH2CH3), 1.24-1.45 (26H,
in, 13 x CH2), 1.75 1.83 (2H, in, OCH2CH2), 2.41 (3H, s, ArCH3), 4.41 (2H,
t, J 6.7, OCH2), 7.30 (1H, d, J 8.3, ArHy, 7.51 (1 H dd, J 8.5, 2.0,
ArH, 7.90 (1 H d, J 1.1, ArH); mz (ES) 402 (MH); MPt. 72-73 C. 25 Thin
| ayer chromal digxadecagsld0viérg, 3 2mdiol,Slogay Jopad dissohed i theahmyhumaatcanedt 94%

h | d uv d h bd d th Rf
(eommonnt: 16T HE G Sigsen. Pl s gRehs S hmontionetpbesees s deks O
1.5 hours MeffeH2h10H 5 e%(ﬂf@)ﬁﬁﬁl)n es, §s&oﬁ@§ﬁgﬁp 'on 6§8 ggne %@utﬁ)nmml

1 eq.) was di ssol ved in under nitrogen and a 20%
sol ution of phesddedeAftar a birthendS (m@guted, theappsramsoras pRrgedgyith nﬂi‘ngerm xture was

t d .at t h d
W th i or ogeR CLRFUBBER! SHnaN cof e R 8 R PR erove. excess
10 phosgene. Step 2: 0 COOH 1) Me(CH2) 750COCI (1.15 eq), Pyridine

Step 2:

\@: ( 5eq), Pyridine o
AN

O(CH2)1 5Me

10
2-Amino-5-methylbenzoic acid (100 mg, 0.64 mmol, 0.2 eq.) was dissolved in
pyridine (10 ml). The chloroformate solution was added dropwise by syringe and the
mixture stirred at room temperature for 2 hours. The mixture was diluted with ethyl
acetate (100 ml) and washed with 10% aqueous citric acid (100 ml, x2), saturated

15 sodium bicarbonate solution (100 ml, x2), water (100 ml) and saturated brine (100 ml).

The organic phase was dried (MgSO,) and concentrated in vacuo.

The residue was purified by flash chromatography on silica, eluting with 1:5:94
diisopropylethylamine/ethyl acetate/hexane to afford a white solid (40mg, 15%) &y

20 (400 MHz, CDCl3) 0.87 (3H, t, J 6.8, CH,CH3), 1.24-1.45 (26H, m, 13 x CH3), 1.75-
1.83 (2H, m, OCH,CHs), 2.41 (3H, s, ArCH3), 4.41 (2H, t,J 6.7, OCH,), 7.30 (1H, d, J
8.3, ArH), 7.51 (1H, dd, J 8.5, 2.0, ArH), 7.90 (1H, d, J 1.1, ArH); m/z (ES™) 402
(MH™); MPt. 72-73 °C.

25 Thin layer chromatbgrams (solvent 1% diisopropylamine/ 5% ethyl acetate/ 94%
hexane) were visualised with UV and phosphomolybdic acid in ethanol (R¢

(compound 18) = 0.6).



NH2 MeOCOClI 2 NI Q(CH2) 15Me 2- Ami no- 5- net hyl benzoic acid (2.71 g, 17.9 mol,
0.87 eqg.) was dissolved in 15 pyridine (24 m) and added to the

-chl orof ormat e sol uti on prepared above. The m xture was stirred at room
tenperature for 1.75 hours. Methyl chloroformate (13.6 m, 176 mmol, 8.5
eq) was added slowy, then the m xture was left to stir at anbient

t enperature overnight. The m xture was dishuted with ethyl acetate (20 nl)
and washed wth water (15 nml) and 10% aqueous citric acid (20 m). The
conbi ned aqueous 20 phases were extracted with ethyl acetate (20 ml). The
organi c extrEcts werg conbi ned and washed with water (20 m) and brine (20
m) then con to give a solid. This was slurried in pentane (5
m), filtered, then slurried in acetonitrile (5 M), filtered and purified
by flash chromat ography on silica (1.5%diisopropylethylamne in

di chl oronet hatep)l:to give a white solid (2.51 g, 31 % SH (400 MHz, CDC13)
0.87 (3H, 25t, J 6.8, CH2CH3), 4 1.45 (26H, m 13 x CH2), 1.75-1.83
(2H, m OCH2CH2), 2.41 53 (3H,THg:,TO,§§5eCI—|3) 4 4 (2H, t, J 6.7, OCH2), 7.30
(1H, d, J 8.3, ArH), 7.51 (1H, 1ddgours) 8.5, /‘LArH) 790(1Hd J 1.1,
ArH): mz (ES) 402 (M¥eCHEH WMMW 8 5 The other conpounds
listed kn Table | may be prepared in a simlar manner to Exanples 1 to 4
above, in particular the follow ng conmpounds were 1;_)Iared usi ng the

starting mat bHexpdecppeli(e & &l20. @@wp@larla@qSt%stdilssglVﬂ‘htreT RI(10.m&; ender ng
material 2 n h I-Qf or
2- am nobenzoi (%:%g @%ﬁdgﬁr%gﬁ%n |U%Oﬁ%lf h?sg *MOR] &g nr‘lﬁfr’:gg f)ﬂgl ben20| C

aci d phenyl ). CITheanRﬂﬁ ®as stirred at room temperature for 2 hours, then the apparatus was

purged with nitrogen (scrubbed on exit with 5M sodium hydroxide) to remove excess

10 phosgene.

Step 2:

0
cooH 1) Me(CH,;);s0COCI
\(:[ (1.15 eq), Pyridine \Cf‘\o,
2) MeOCOCI o _
NH2 N)\O(CH2)15Me

2-Amino-5-methylbenzoic acid (2.71 g, 17.9 mmol, 0.87 eq.) was dissolved in

15 pyridine (24 ml) and added to the chloroformate solution prepared above. The mixture
was stirred at room temperature for 1.75 hours. Methyl chloroformate (13.6 ml, 176
mmol, 8.5 eq) was added slowly, then the mixture was left to stir at ambient
temperature overnight. The mixture was diluted with ethyl acetate (20 ml) and washed
with water (15 ml) and 10% aqueous citric acid (20 ml). The combined aqueous

20 phases were extracted with ethyl acetate (20 ml). The organic extracts were combined
and washed with water (20 ml) and brine (20 ml) then concehtrated to give a solid.
This was slurried in pentane (5 ml), filtered, then slurried in acetonitrile (5 ml), filtered
and purified by flash chromatography on silica (1.5% diisopropylethylamine in
dichloromethane) to give a white solid (2.51 g, 31%) oy (400 MHz, CDCl;) 0.87 (3H,

25 t, J 6.8, CH,CHj), 1.24-1.45 (26H, m, 13 x CH,), 1.75-1.83 (2H, m, OCH,CH>), 2.41



10 2-am nobenzoic acid 2-ethyl hexyl chloroformate 11

2- am no- 5- net hyl benzoi ¢ acid octyl chloroformate 12 2-am no-5-net hyl benzoi c
.acid hexyl chloroformate 13 2-am no-5-net hyl benzoi ¢ acid 2-et hyl hexyl
chloroformate 14 2-am no-5-et hyl benzoic acid hexyl chloroformate 15

2- am no- 5- met hyl benzoi ¢ acid Decanol 16 2-am no-5-nethyl benzoic acid 1
-tetradecanol 17 2-am no-5-net hyl benzoi gzacid 1 -pentadecanol 19

2- am no- 5- net hyl benzoi ¢ acid 1- heptadecanol 20 2-am no-5-net hyl benzoic

aci d 1-oct ad6&dhrsoArQAL)44.44 I@}H t2J éﬁi, @@ﬂhmﬂo}(l:(léhide Bléxyxer);Wliir(choddr,alt&S, 22
5- et hyl - 2- agi nobenzoi c acid 3 actan-1-q

5- et hyl - 2- afi'n6PehZol0d 1 Be fidf bi(f’zrfh)emﬁ é‘i@éﬁﬂ%ﬁ&ﬂﬁei H\éﬁb|72 34C.

5- et hyl - 2- am nobenzoi ¢ acid Z-9-octadecen-|-o0l 25 5-nethyl -2-am nobenzoic
acid 10-phenyl decan-1-ol 26 4-ethyl-2-am nobenzoic acid Cctyl

chl or of or mat Exasple?Y 2- am nobenzoic acid Cctyl chloroformate 28

5- net hoEy 2-am nobenzoi ¢ CGctyl chloroformate acid 29

5- met hyP- 2- am nobenzoi ¢ aci d 4- phenoxyphenol 30 2-am nobenzoic acid Hexyl
chl or of or mat nobenzoi c
aci d oyl cnlotaroc RARBEIE) b PAICL Pl RRRaNEH i il RaneneP D

chl or of or mat Exarﬁpﬂe5l ned hhdve2 ;rapartmbarth@fcdlommgiccﬁnmumdy oot prnpdred)hsmg’%ﬁle

5- et hyl - 2- agaggltéenrllaztgnﬁs 1n%1cateﬁ phenyl but an-1 - ol

Compound Starting material 1 Starting material 2
number
4 2-aminobenzoic acid 4-methylphenyl chloroformate
5 2-aminobenzoic acid 4-chlorophenyl chloroformate
8 2-amino-5-methylbenzoic acid phenyl chloroformate
10 2-aminobenzoic acid 2-ethylhexyl chloroformate
11 2-amino-5-methylbenzoic acid octyl chloroformate
12 2-amino-5-methylbenzoic acid hexyl chloroformate
13 2-amino-5-methylbenzoic acid 2-ethy1hexy1 chloroformate
14 2-amino-5-ethylbenzoic acid hexyl chloroformate
15 2-amino-5-methylbenzoic acid Decanol
16 2-amino-5-methylbenzoic acid 1-tetradecanol
17 2-amino-5-methylbenzoic acid 1-pentadecanol
19 2-amino-5-methylbenzoic acid 1-heptadecanol
20 2-amino-5-methylbenzoic acid 1-octadecanol
21 4-ethyl-2-aminobenzoic acid Hexyl chloroformate
22 5-methyl-2-aminobenzoic acid 3,7-dimethyloctan-1-ol
23 5-methyl-2-aminobenzoic acid 2-(2-hexyloxyethoxy)ethanol
24 5-methyl-2-aminobenzoic acid Z-9-octadecen-1-ol
25 5-methyl-2-aminobenzoic acid 10-phenyldecan-1-ol
26 4-ethyl-2-aminobenzoic acid Octyl chloroformate




36 5-net hyl
5- net hyl
5- net hyl

acid 10-(2-thi enyl)decan-I-ol
chl orof ormat e
- 2-am nobenzoi ¢ acid Cctyl

5-octyl

aci d 5-chl oropent an-

- 2- am nobenzoi ¢ acid 12-phenyl dodecan-| - ol
- 2- am nobenzoic acid Z-
- 2-am nobenzoi ¢ acid 11 -octadecyn-

37

11 -octadecen- 1-01 38

1-01 39 5-nmet hyl - 2-am nobenzoi c
78 6-met hyl - 2-am nobenzoic acid Cctyl

- 2- am nobenzoic acid Cctyl chloroformate 80

chl orofsgrmate 81 5-nmet hyl - 2- am nobenzoi c
82 2-am no-5-nethyl benzoic acid 1, 1

79 4-octyl

| -ol

6- hexadecandi ol 283 3, 5- di m2tdmyiheBenavicraokienz oi c Octy}ct}dlchkmr@bnnamt e agid
84 2- am no- p—rethy-benzei-gc—aci-d—6-—phenoxyrhexas ol
2- am no- 5- net hyl génzoi C a€1n3)et]6°"(y42 ﬁW&?@fW“enc xy) heQéEﬁ‘/l chlgroformate f or egpi ng
description|details specific conpginds, conpositions, methods and usep
whi ch can be_enpl oyed tjo practice the present |i nvention. However, those
skilled injthe adt w || Siomahylifoaninobers@icdd®rnat i ve4rpabn@@bheMt hods for
aim ng at alternative embodients of the jfnvention which are herein
enconpassed| 55 3@:1 aing 1. ?I’?émﬂgléenéf’lcéc@onpound coﬁﬁﬂlscm?éoﬁoﬂ?l#ﬁl a(l): 0O
"k A0 N RIS () [0 3 AL iBCERLLRE T Y [accept ab] g, g&hio €Ster. pm de
or prodrug therof; in tlhe

32 5-iodo-2-aminobenzoic acid Octyl chloroformate

33 4-butyl-2-aminobenzoic acid Octyl chloroformate

34 5-methyl-2-aminobenzoic acid 8-phenyloctan-1-ol

35 5-methyl-2-aminobenzoic acid 4-phenylbutan-1-ol

36 5-methyl-2-aminobenzoic acid 12-phenyldodecan-1-ol

37 5-methyl-2-aminobenzoic acid Z-11-octadecen-1-ol

38 5-methyl-2-aminobenzoic acid 11-octadecyn-1-o0l

39 5-methyl-2-aminobenzoic acid 10-(2-thienyl)decan-1-ol

78 6-methyl-2-aminobenzoic acid Octyl chloroformate

79 4-octyl-2-aminobenzoic acid Octyl chloroformate

80 5-octyl-2-aminobenzoic acid Octyl chloroformate

81 5-methyl-2-aminobenzoic acid 5-chloropentan-1-ol

82 2-amino-5-methylbenzoic acid 1,16-hexadecandiol

83 3,5-dimethyl-2-aminobenzoic Octyl chloroformate

acid
84 2-amino-5-methylbenzoic acid 6-phenoxyhexan-1-ol
85 2-amino-5-methylbenzoic acid | 6-(4-phenoxyphenoxy)hexan-1-ol

The foregoing description details specific compounds, compositions, methods and
uses which can be employed to practice the present invention. However, those skilled
in the art will know how to use alternative reliable methods for aiming at alternative

embodiments of the invention which are herein encompassed.



manuf acture of a medi canent for the treatnment of conditions which require
the 10 inhibition of an enzyne whose preferred node of action is to

.catal yse the hydrolysis of an ester functionality wherein in forrmula (I):
15 Ais a 6-nenbered aromatic or heteroaromatic ring; and R is a branched
or unbranched al kyl (optionally interrupted by one or nore oxygen atons),
al kenyl , al kynyl, cycloal kyl, cycloal kengk, aryl, arylalkyl, reduced
aryl al kyl, arylal kenyl, heteroaryl, heteroarylal kyl, heteroaryl al kenyl,
reduced arylClaimgluced 20 heteroaryl, reduced heteroarylal kyl or a
substituted derivative of any of the foregoing groups, wherein the
substituents are one or nore independentl hal ogen, al kyl,

hal osubst it ut-ed alkgpse ofayrompgpnd ﬁﬁkvmﬁn&é¥@ﬂ B4yl | reduced heteroaryl,
reduced heteroaryl al kyl, aryl al koxy, cyano, nltro -C(OR4, -C02R5, -SOR4,
SMM,W%R,-@6S%CMMXMMM?QQMGM%QQMEMN%QQM
25 CR6( NH2) CO2R6, - NHCX' X2CQ2R6Q - N(OH) C(O NR6R , -N(OH) C(O R4, -
NHC( O NR6R , - C( O NHNReR—=C€( OJIN(OR5) R6, or a lipid or steroid (natural or
56 synthetic) with the prouL{ hat any hetero atom substituent in R nust
be separated fromthe EXOZ%04%C ygen atom by at | east two carbon atons

(preferably saturated) ergl 5 R4gsp hydrogen, alkyl, alkenyl,

al kynyl , cycl oal kyl , cycloa BN, , arylalkyl, heteroaryl,
heteroaé%éalkyl, reducgd heteroaryl, reduced heteroaryl al kyl, -OR6, -

NHCX' X2 R6 or -NR6R7; 10 R5 is hydrogen, alkyl, alkenyl, alkynyl,
cycl oal kyl, cycl oal kenyl, aryl, arylalkyl heteroaryl, heteroaryl al kyl,
reduced het e Paryl or reduced heteroarylalkyl; and R6 and R7 are
|ndependentl§ hydr ogen, al kyl, al kenyl, al kynyl, cycloal kyl, cycloal kenyl,
aryl, aryl al d phahb&dedllyl accegable edlt, e afady/dr, pro@ig tiedof ah @ieoar yl al kyl or

manufacture of a medicament for the treatment of conditions which require the
10 inhibition of an enzyme whose preferred mode of action is to catalyse the hydrolysis

of an ester functionality
wherein in formula (I):
15 A is a 6-membered aromatic or heteroaromatic ring; and

R' is a branched or unbranched alkyl (optionally interrupted by one or more oxygen
atoms), alkenyl, alkynyl, cycloalkyl, cycloalkenyl, aryl, arylalkyl, reduced arylalkyl,
arylalkenyl, heteroaryl, heteroarylalkyl, heteroarylalkenyl, reduced aryl, reduced

20 heteroaryl, reduced heteroarylalkyl or a substituted derivative of any of the foregoing
groups, wherein the substituents are one or more independently of halogen, alkyl,
halosubstituted alkyl, aryl, arylalkyl, heteroaryl, reduced heteroaryl, reduced
heteroarylalkyl, arylalkoxy, cyano, nitro, -C(O)R*, -CO,R>, -SOR?, -SO,R*, -NR°R’, -
ORS, -SR®, -C(O)CX'X*NR°R’, -C(O)N(OH)R®, -C(O)NR’R*, -NR°C(O)R*, -

25 CR®(NH,)CO,R®, -NHCX'X*CO,R®, -N(OH)C(O)NR®R’, -N(OH)C(O)R, -
NHC(O)NRPR’, -C(O)NHNR°R’, -C(O)N(OR>)R®, or a lipid or steroid (natural or



15 -(CH2)n(ORS) mwherein n is 1 to 12, preferably 2 to 10, wherein in is
1-3 and R5 is nost preferably C2-Cl10 al kyl; and X and X2 are
4 ndependent |y hydrogen, al kyl, al kenyl, alkynyl, cycloal kyl, cycl oal kenyl
aryl, heteroaryl, arylal kyl, heteroaryl al kyl, reduced heteroaryl or reduced
20 heteroarylal kyl. 2. Use according to claim21 wherein the conpound (1) is
a conmpound of formula (11): 25 57 R8 Osg9 O /~ RL R1I0O NR11 (Il) or a
pharmaceutically acceptable salt, ester, am de or prodrug therof, 5
wher ei n: - R synBkticR&jth Ris preYiso ¥iat amylhé@rozatem asbstigfdnn aoR Sinostebefsoparfted mul a
l); and 10 , , R10,, R11 are each independently hydragen, hal o,
gy?:lroxy, am Egr,n tﬁ??’f%}":]&?%ﬁfm afgm y@ﬁ,lg%?\&i,carﬁgna fl}sr(B‘ET?%B@Vé?mfﬂteda; group
R12Q where Qis 0, CO CONH, NHCO, S, SO S, or SO2NH2 and R12 is 15
hydrogen or a group R as defined above, or a group R RN where R is as
defi ned abovandawhberR? i s hydrogen or R, with the proviso that any hetero
atom subpstituent in R and/or R2 nust be separated fromthe aronatic
het ero atom substituent by at | east two carbon atons (preferably

sat urated). R*ishydrogen, alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, aryl, arylalkyl,
heteroaryl, heteroarylalkyl, reduced heteroaryl, reduced heteroarylalkyl, -OR®, -
NHCX'X’CO;R® or -NR°R’;

10 R’ is hydrogen, alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, aryl, arylalkyl

heteroaryl, heteroarylalkyl, reduced heteroaryl or reduced heteroarylalkyl; and

R® and R’ are independently hydrogen, alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, aryl, arylalkyl, heteroaryl, reduced heteroaryl, reduced heteroarylalkyl or

15 -(CH)n(OR’)m wherein n is 1 to 12, preferably 2 to 10, wherein m is 1-3 and R’ is
most preferably C,-C,y alkyl; and

X' and X? are independently hydrogen, alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, aryl, heteroaryl, arylalkyl, heteroarylalkyl, reduced heteroaryl or reduced
- 20 heteroarylalkyl.

2. Use according to claim 1 wherein the compound (I) is a compound of formula

(ID):
25



20 3. Use according to claim?2, wherein in the compound of formula (Il), R
is either a branched or unbranched al kyl group having up to 25 carbon
.atons; an aryl group; an arylal kyl group wherein the al kyl noiety has up
to 25 carbon atons; or an aryl aryl group, wherein the aryl al kyl group or
the aryl aryl group may be separated by a 58 spacer, and where the spacer
can be one or nore of an ester, amde, 057CHZ or a ketone; R8 is hydrogen
or fluorine; 5 RO is |ower branched or unbranched al kyl having 1 to 10
carbon atons; cyclic alk Hhaving 3 to 10 carbon atons; hal oal kyl; or a

hal ogen; R10 is hydrogen|l owgf branched or unbranched al kyl having 1 to 10
carbon atons; 10R&dgli having 3 to 10 carbon atons; hal oal kyl; or a
hal ogen; and R11 is h h | oWer branched or unbranched al kyl having 1 to
10 carbon atons or a ._15 4. @ according to any of claims 1 to 3
wherein said conditien s t om obesity, hyperlipaem a,

hyper | i pi daem a, ﬁQQergI caem a (type Il diabetes), hypertension,

cardi ovascul ar di sease, gifoke, gastrointestinal disease and
gastrointestinal conditions. 20 5. Use according to any of clains 1 to 3
wherein said nedicament is for reducing levels of toxins in body fat. 6.
Use according to any of clains 1 to 5 wherein the nedicanent is for

adm ni strati to humans. 25 7. Use according to any of clains 1 to 5
wherein the oq%dﬂh%lamrraec%ﬁtiéa?lyfa%Eepta%qén.sarllti, %étgr?%rin?cpe (gr%rgcpriugme?éf,
5
wherein:-

R', R* R’ R® R/, X' and X are as defined above for formula (D; and
10 R8, R9, R'® R!" are each independently hydrogen, halo, hydroxy, amino, nitro, cyano,
or a group R, as defined above,

or a group R'zQ where Q is O, CO, CONH, NHCO, S, SO, SO,, or SO,NH, and R'Zis
15 hydrogen or a group R' as defined above,

Or a group R'R?N where R' is as defined above and R? is hydrogen or R', with the
proviso that any hetero atom substituent in R' and/or R? must be separated from the

aromatic hetero atom substituent by at least two carbon atoms (preferably saturated).

20
3. Use according to claim 2, wherein in the compound of formula (II), R' is either

a branched or unbranched alkyl group having up to 25 carbon atoms; an aryl group; an
arylalkyl group wherein the alkyl moiety has up to 25 carbon atoms; or an aryl aryl

group, wherein the aryl alkyl group or the aryl aryl group may be separated by a



8. A compound forrmula (Ila): 30 59 R8a 0 Rla O-Ra Rl0a ORlla (Ila)

or a pharmaceutically acceptable salt, ester, am de or prodrug thereof,
mhere: 5 Rais (ii) a Cl0-30 branched or unbranched al kyl , optionally
substituted by one or nore independently of C3_6 cycloalkyl, C3_6

cycl oal kenyl, aryl, heteroaryl, reduced heteroaryl, -C(OR13, -CO2R13,
-SOR13, -S2R 3, -NR 3R 4, -OR 3, -SR 3, 58 C(ONRL3R14, -NR 4C(OR 3,

hal ogen, cyano, and nitro and/or optionally 10 interrupted by one or nore
oxygen at onsspact¢handehee thd sacdritah baoye hemereaofanasier,i amil, On(EH, bea separ at ed
fromthe exog%cl i c oxygen atom (or fromany other heteroaton) by at |east
two carbon afOfE (preferably saturated): (ii) C2_25 al kenyl, C2.25 al kynyl,
C3_6 cycl oal kenyl, aryl-C2.25 al kenyl, 15 heteroaryl -C2_25al kenyl, reduced
het er oaryl , rgduced het eroaryl -Cl1. 25 al kyl or a substituted derivative of
any of the fBresdodrgegpotlpsrivdherein the substituents are one or nore

i ndepengent ly of C1_6 al kyl, hal osubstituted C1_6 alkyl, aryl, aryl-Cl 6
al kyl, heteroaryl, reduced heteroaryl, reduced heteroaryl-Cl 6 alkyl, Cl1.6

al koxy, aryl RGk 16wer teanched oF(sBrEdched a2 Fddng 1 RORY BarboPeRs3eyclitRIGR 4, 13,
13 14, 14 13 20 -OR', -SR, -C(ONR R , -NR%(O)R , hal ogen, ‘cyano,” and
nitro, with having 3 to 10 carbon atoms; haloalkyl; or a halogen;

R' is hydrogen lower branched or unbranched alkyl having 1 to 10 carbon atoms;

10 cyclic alkyl having 3 to 10 carbon atoms; haloalkyl; or a halogen; and

R' is hydrogen lower branched or unbranched alkyl having 1 to 10 carbon atoms or a

halogen.

15 4. Use according to any of claims 1 to 3 wherein said condition is selected from
obesity, hyperlipaemia, hyperlipidaemia, hyperglycaemia (type II diabetes),
hypertension, cardiovascular disease, stroke, gastrointestinal disease and

gastrointestinal conditions.

20 5. Use according to any of claims 1 to 3 wherein said medicament is for reducing

levels of toxins in body fat.

6. Use according to any of claims 1 to 5 wherein the medicament is for
administration to humans.

25
7. Use according to any of claims 1 to 5 wherein the medicament is for

administration to animals.

8. A compound formula (I1a):
30



the proviso that any hetero atomin R nust be separated fromthe exocyclic
oxygen atom (or from any other heteroaton) by at |east two carbon atons
{preferably saturated); 60 (iii) a C2_9 alkyl group interrupted by one or
nore oxygen atons and optionally substituted by one or nore independently
of C3_6 cycloal kyl, C3_6 cycloal kenyl, aryl, heteroaryl, reduced
heteroaryl, -C(OR13, -CO2R13, -SCR13, -§2R13, 3 14 13, 13, 13 14, 14 13 5
NR R, OR, SR, -C(ONRR, -NRC(OR, halogen, cyano and nitro wth
the proviso that any hetero atomin R nust be separated fromthe

exocyclic oxygen atom (or from any other heteroatom by at |east two carbon
atons (preferably saturated) ;g (iv) a C1_9 al kyl group substituted by
a group selected from -C(O RI( Ci2R13, SOR13, SO2R13, NR13R14, OR 3,

SR 3, C(ONR 3R14, NR - it rahydr onapht hyl , pyridyl, pyrrolyl,

pi peri di nyl, hal ogen, ®icyclic aryl, bicyclic heteroaryl,
nonocyclic or bicyclic red ropryl, nonocyclic heteroaryl other
than i m dazolyl; 15 (v) aph gr subgt htuted by a group selected from
OR's, -CORL3, - CO2R13,51SORL3; SO2Ri3, @cﬂgim 4, NR 4C(OR 3;

hal osubstituted Cl -6 g?kf1, aryl, arylCl_6al kyl, heteroaryl and

het eroaryl C1_6al kyl ; or 20 (vigya bicyclic aryl, bicyclic heteroaryl,
nmonocyclic or bicyclic reduced h8teroaryl, or monocyclic heteroaryl group
other than inidazolyl, optionally substituted b{la)a group sel ected from
OR', -COR13, -CO2R13, SOR13, SC2R13, CONR13R14, NR14C(O R13;

hal osubstituted Cl.6 al kyl, aryl, arylCl. 6al kyl, heteroaryl and

het er oar yl C dr.dsHaknthceutlBally acceptable salt, ester, amide or prodrug thereof; where:

5 R'%is

(11) a Cjo.30 branched or unbranched alkyl , optionally substituted by one or more
independently of C;¢ cycloalkyl, Cs.¢ cycloalkenyl, aryl, heteroaryl, reduced
heteroaryl, -C(O)R"?, -CO,R"3, -SOR'?, -SO,R"?, -NR!’R"*, -OR"?, -SR"3, -
C(O)NR"R" -NR'"C(O)R", halogen, cyano, and nitro and/or optionally

10 interrupted by one or more oxygen atoms with the proviso that any hetero atom
in R' must be separated from the exocyclic oxygen atom (or from any other

heteroatom) by at least two carbon atoms (preferably saturated);

(11) C,.25 alkenyl, C,.55 alkynyl, C;6 cycloalkenyl, aryl-C,.,s alkenyl,

15 heteroaryl-C,.salkenyl, reduced heteroaryl, reduced heteroaryl-C,_»s alkyl or a
substituted derivative of any of the foregoing groups wherein the substituents
are one or more independently of C, alkyl, halosubstituted C,.¢ alkyl, aryl,
aryl-C,¢ alkyl, heteroaryl, reduced heteroaryl, reduced heteroaryl-C,_¢ alkyl,
C1.¢ alkoxy, aryl-C,.¢ alkoxy, -C(O)R", -CO,R", -SOR"3, -SO,R"3, -NRP’R™,

20 -OR", -SR", -C(O)NR"*R", -NR"C(O)R", halogen, cyano, and nitro, with
the proviso that any hetero atom in R' must be separated from the exocyclic
oxygen atom (or from any other heteroatom) by at least two carbon atoms

(preferably saturated);



where R13 and R14 each independently represents hydrogen, Cl _IQal kyl,
C2_10al kenyl, C2_1oal kynyl, C3_6cycl oal kyl, C3_6cycl oal kenyl, aryl,
aryld__IOaIkyI, heteroaryl, heteroaryld__loalkyl reduced heteroaryl or
reduced heteroaryl, C _joalkyl, and R 7 represents hydrogen or

C2_loal kenyl, 61 C2_10al kynyl, C3_6cycl oal kyl, C3_6cycl oal kenyl , aryl,
aryl G _l oal kyl , heteroaryl, heteroaryl Cggioal kyl, reduced heteroaryl or
reduced heteroaryl Cl1_| oal kyl and R8a, R9a, R (CGa and R la are each

i ndependent |y hydrogen, hal o, hydroxy, anino 5 nitro, cyano, thiol,

GO NR 516, (870 K6 SYhEPBO R PY Ot BORES VB R5 Sbhghromaly
r
i ndependent | 'y repg&%%tedmydd&% PhRE 1@e¢mh@b%g &yd&&gr@yg aelo%héhy(mhen R

RBa, R9a, Rtoa, and R laare H, i's not al keny
conpound accor di naryt, betetaairyh &dutmirlmtenozﬁyla CEO)R Y 6CeR Br SOREdSOER inbr anched

al kyl, optionally a% ed, by X I and/ or tionally
substi tgft ed by on%lkomlR mgig gEde ﬁaﬁg}? PoW;Nﬁ ﬁ@ﬁk} }if’ﬁmgeﬂe‘fyélp?)ﬁ? gy |
cyano, nitro, - 15iERRAviso MR diidero s ARKbat SHpndidaat@ger, wherein
R13 and R14 each independently r &resent hydrogen or Cl_6al kyl. 10. A

conmpound accor di nggacyclid cmym:ls atom @r filear aiyrotRerdietesoaipm) by atdaedh &uo garkgmn

chai n having 14, 15 6 rbon atonms. 20 11. A conpound according
to any of clains éo?’c?j(ﬂfﬁ bé¥8?tﬁraf5§ 9s hydrogen or hal ogen. 12. A

conpound according to any of clains 8 to 11 wherein R9a is hydrogen | ower
25 branched or unbranched al kyl having 1 to 10 carbon atons; clic alkyl

havi ng18 to @v) cat bonalkybgreup FdisHtotedsyl & gioup rSGISCtH@Iﬁ@g‘ErC(QI)E“ @dhpound

according to any §6le, §bg§‘3?Nk@R12, dﬁle,rsqilm, &O)%u}{s‘t’wlgme&gﬁu,
tetrahydronaphthyl, pyridyl, pyrrolyl, piperidinyl, halogen, cyano, nitro,
bicyclic aryl, bicyclic heteroaryl, monocyclic or bicyclic reduced heteroaryl,
monocyclic heteroaryl other than imidazolyl;

15
W) a phenyl group substituted by a group selected from OR'7, -COR", -CO,R",

SOR", SO,R", CONR"R", NR"C(O)R"?; halosubstituted C,. alkyl, aryl,
arylC,.salkyl, heteroaryl and heteroarylC,.¢alkyl; or

20 (vi)  abicyclic aryl, bicyclic heteroaryl, monocyclic or bicyclic reduced heteroaryl,
or monocyclic heteroaryl group other than imidazolyl, optionally substituted by
a group selected from OR”, —COR”, -COZRB, SORU, SOZRB, CONR”RM,
NR'"C(O)R"*; halosubstituted C,_¢ alkyl, aryl, arylC,.alkyl, heteroaryl and
heteroarylC, ¢alkyl;

25
where R!* and R'* each independently represents hydrogen, C,_jalkyl,
Cs.j0alkenyl, Cs.jpalkynyl, Cscycloalkyl, Cs.scycloalkenyl, aryl,
arylC_jpalkyl, heteroaryl, heteroarylC,.jpalkyl, reduced heteroaryl or reduced
heteroaryl, C,.jpalkyl, and R'” represents hydrogen or Cs.joalkenyl,



| ower branched or unbranched al kyl having 1 to 10 carbon atons; cyclic

al kyl having 30 3 to 6 carbon atons; hal oCl_6al kyl or a halogen. 62 14. A
Lonpound according to any of clains 8 to 13 wherein RL |a is hydrogen,

hal ogen or branched or unbranched al kyl having 1 to 10 carbon atons. 5 15.
A conpound of fornmula (Ilb) R8b O RO I O (IIb) N ~Rlb RIOb O 10 R1L IDb
wherein R is as defined for fornula (Il )yjand at |east one of R8, R9, R10
and R' represents a C8_20 al kyl group, preferably a C8-10 al kyl group. 15
16. A novel Corrpo(imcbaﬂr&nyloegtwyaloéllkly), ,C3$e,5kodxmileﬂﬂlyf raoyly arylC,.jpalkyl, heteroaryl,

2- (4- Met hyl phenox a2| -4-one

2. E 4- Chl 0¥Oghenox§% ergp}:y 1119%2 HE‘? ejferB'ﬁgl or reduced heteroarylC,.jpalkyl
6- Met hyl - 2- phenoxy- 4H 3, 1- benzoxa2| n- 4- one,

2- ( 2- Et hyl hexyl oxXy ) 4H-3, 1- bqnzoxa2| n- 4-one, 20.

6- Met hy! - 2- ogd/R GxB:™ Alikﬁﬁamilbenaroxa@ indepepdently hydrogen, halo, hydroxy, amino,

2- Hexyl gxy- 6-.net hyl - 4 oxazi 15
2(2- Et h§| hex P8k $HAng. ’héu loajgf‘ 61106@‘8%3329%%’?8%,C1-10°y°1°a‘k°"-‘/’ C(OR™,
2- Et hyl - 2- hegyh /B §0 fj{‘im&@ga}ggl 14- one,

7- Et hyl - 2- hexyloxy 4H 3, 1- benzoxazi n- 4- one, 25

7- Et hyl - 2- oct yl oxy-4H- 3, 1- benzoxazi n- 4- one,

6- Met hoxy- 2- EL VIaxy: e d B BFeN484 iy represerﬁ’hydrogen or Cy_jpalkyl
with the proviso that when R® R* R'® and R!'? are H, R’ is not CH,CH,Cl or Cs-
10 alkenyl.

0. A compound according to claim 8 wherein R"%is Ci0-20 branched or
unbranched alkyl, optionally interrupted by one or two oxygen atoms and/or optionally
substituted by one or more of aryl, aryloxy, heteroaryl, heteroaryloxy, cyano, nitro, -

15 CO;R", -NR"R" -CONR"’R'*, OH and halogen, wherein R"* and R"* each
independently represent hydrogen or C_¢alkyl.

10. A compound according to claim 8 or 9 wherein R' is an unbranched alkyl

chain having 14, 15, 16, 17 or 18 carbon atoms.

20
11. A compound according to any of claims 8 to 10 wherein R* is hydrogen or
halogen.
12. A compound according to any of claims 8 to 11 wherein R* is hydrogen; lower
25 branched or unbranched alkyl having 1 to 10 carbon atoms; cyclic alkyl having 3 to 6

carbon atoms; haloC, salkyl or a halogen.

13. A compound according to any of claims 8 to 12 wherein R'® is hydrogen;
lower branched or unbranched alkyl having 1 to 10 carbon atoms; cyclic alkyl having

30 3 to 6 carbon atoms; haloC,_salkyl or a halogen.



6- 1 odo- 2- oct yl oxy- 4H- 3, 1- benzoxazi n- 4- one,

2- Cctyl oxy-7-propyl -4H 3, 1- benzoxazi n- 4- one,

H- Met hyl - 2- (8- phenyl oct yl oxy) - 4H 3, 1- benzoxazi n- 4- one, 30

6- Met hyl - 2- (4- phenyl but yl oxy) - 4H 3, 1- benzoxazi n- 4-one, 63

5- Met hyl - 2-oct yl oxy- 4H 3, 1- benzoxazi n-4-one; or a pharmaceutically
acceptabl e salt, ester, am de or prodruggphereof. 17. A conpound of
formula (l11a) selected from 5 2-Decyl oxy-6-nethyl -4H 3, 1- benzoxazi n- 4- one,
6-thhy|-2 tetradecyl oxy- 4H 3, 1- benzoxazi n- 4- one,

6- Met hyl - tad | ox 4H—3 - benzox a -
2- Hept adecyl g r?é i{nqu'l_gcgr 13 toﬁéﬁfgf?kﬂ"ﬁ 83 i}l évherem R" " is hydrogen,

- Met hyl - 2- osélélgt%wlb%éhéd%&nblmch@@myﬂyvmﬁ '8 catbn atoms.
, 7- Di met hyl oct yl oxy) - 6- nethyl 4H 37 1- benzoxazi n- 4- one,
- (2- Hexyl oxyet hoxy) et hoxy] - 6- net hyl - 4H 3, 1- benzoxazi n- 4- one,
t adeca- 9- eny 6- - benzoxazi n- 4- one,
0- PRenyl ecyl%i§¥%8uwgeﬁ§¥n$ﬁT§§& benzoxazi n- 4- one,
t hyl - 2- (4- phenoxyphenoxy) - 4 .3 1- benzoxazi n- 4-one, 15
decyl oxy- 6- et hyl - 4H 3, ROBenyoxazi n- 4- one,
thyl -2-(12- phenyloodecyloxy)!4kk3 1- benzoxazi n- 4- one,
t hyl - 2- (oct adeca- PR epyhaxy ~H+ 3, 1- benzoxazi n- é ne,
t hyl - 2- (oct adeca- | -4H 3, 1- benzoxazi - one,
t hyl - 2-[-10-(t hi en- Je 4%-4I1Q:[3b1-benzoxazin-4-one, 20
tyI 2-octyl oxy- 4+ﬁé§qb b nzoxBzi n-4one,
t y102- oct yl oxy- 4H benzoxazi n- 4- one,

- Chl or opent yl oxy) - 6- net Rfflb4H- 3, 1 -benzoxazi n- 4-one,

-(1, 16- Fbxadecylldenedloxy) bi s- 4H 3, 1- benzoxazi n- 4- one,

wherein R’ is as defined for formula (II) and at least one of R®, R®, R10 and R"!

—~~r—~
= Q N(D

fsserda

NN O NP PPN DR PN
'U'I

N’-\

represents a Cg_y9 alkyl group, preferably a Cs.jo alkyl group.

15 16. A novel compound of formula (II), selected from:
2-(4-Methylphenoxy)-4H-3,1-benzoxazin-4-one;
2-(4-Chlorophenoxy)-4H-3,1-benzoxazin-4-one,
6-Methyl-2-phenoxy-4H-3,1-benzoxazin-4-one,

~ 2-(2-Ethylhexyloxy)-4H-3,1-benzoxazin-4-one,

20 6-Methyl-2-octyloxy-4H-3,1-benzoxazin-4-one,
2-Hexyloxy-6-methyl-4H-3,1-benzoxazin-4-one,
2(2-Ethylhexyloxy)-6-methyl-4H-3,1-benzoxazin-4-one,
2-Ethyl-2-hexyloxy-4H-3,1-benzoxazin-4-one,
7-Ethyl-2-hexyloxy-4H-3,1-benzoxazin-4-one,

25 7-Ethyl-2-octyloxy-4H-3,1-benzoxazin-4-one,
6-Methoxy-2-octyloxy-4H-3,1-benzoxazin-4-one,
6-lodo-2-octyloxy-4H-3,1-benzoxazin-4-one,
2-Octyloxy-7-propyl-4H-3,1-benzoxazin-4-one,
6-Methyl-2-(8-phenyloctyloxy)-4H-3,1-benzoxazin-4-one,

30 6-Methyl-2-(4-phenylbutyloxy)-4H-3,1-benzoxazin-4-one,



6- Met hyl - 2- (6- phenoxyhexyl oxy) - 4H 3, 1- benzoxazi n- 4- one, 25

6- Met hyl - 2-[ 6- (4- phenoxyphenoxy) hexyl oxy] - 4H 3, 1- benzoxazi n-4-one; or a
Jharmaceutically acceptable salt, ester am de or prodrug thereof. 64 18. A
compound of formula (lla) which is:

2- Hexadecyl oxy- 6- met hyl - 4H 3, 1- benzoxazi n-4-one or a pharmaceutically
acceptable salt, ester, amd or prodrug ghereof. 5 19. A process for the
preparation of a novel conpound of fornmula (1l1) as defined in any one of
clains 8 to iﬂﬂmhﬂéhogybmgsHJaﬂdpmk@eahkpnncess (A reacting a conpound of

formula (1V): 10 R, 0 NH2 npound of
formula (V): Or@hai"fa?fi‘ YE(C%?F}Q‘@SR%F eF*Fb@H’éi ?rBBrO%‘ghﬁl g a compound of
formula (M) R8 25 R9 O2Ris #H VI) R10 ~CO2R, R11 30 wherein R and

R8-R' are as hereinbefore defined and R 8 is hydrogen or Cl_6al kyl .
17. A compound of formula (ITa) selected from:

5 2-Decyloxy-6-methyl-4H-3,1-benzoxazin-4-one,
6-Methyl-2-tetradecyloxy-4H-3,1-benzoxazin-4-one,
6-Methyl-2-pentadecyloxy-4H-3,1-benzoxazin-4-one,
2-Heptadecyloxy-6-methyl-4H-3,1-benzoxazin-4-one,
6-Methyl-2-octadecyloxy-4H-3,1-benzoxazin-4-one,

10 2-(3,7-Dimethyloctyloxy)-6-methyl-4H-3,1-benzoxazin-4-one,
2-[2-(2-Hexyloxyethoxy)ethoxy]-6-methyl-4H-3,1-benzoxazin-4-one,
2-(Octadeca-9-enyloxy)-6-methyl-4H-3,1-benzoxazin-4-one,

' 2-(10-Phenyldecyloxy)-6-methyl-4H-3,1-benzoxazin-4-one,
6-Methyl-2-(4-phenoxyphenoxy)-4H-3,1-benzoxazin-4-one,

15 2-Dodecyloxy-6-methyl-4H-3,1-benzoxazin-4-one,
6-Methyl-2-(12-phenyldodecyloxy)-4H-3,1-benzoxazin-4-one, 6-Methyl-2-(octadeca-
11-enyloxy)-4H-3,1-benzoxazin-4-one,
6-Methyl-2-(octadeca-11-ynyloxy)-4H-3,1-benzoxazin-4-one, 6-Methyl-2-[-10-(thien-
2-yl)-decyloxy]-4H-3,1-benzoxazin-4-one,

20 7-Octyl-2-octyloxy-4H-3,1-benzoxazin-4-one,
6-Octyl-2-octyloxy-4H-3,1-benzoxazin-4-one,
2-(5-Chloropentyloxy)-6-methyl-4H-3,1-benzoxazin-4-one,
2,2°~(1,16-Hexadecylidenedioxy)-bis-4H-3,1-benzoxazin-4-one,
6-Methyl-2-(6-phenoxyhexyloxy)-4H-3,1-benzoxazin-4-one,

25 6-Methyl-2-[6-(4-phenoxyphenoxy)hexyloxy]-4H-3,1-benzoxazin-4-one;

or a pharmaceutically acceptable salt, ester amide or prodrug thereof.



r~ 65 or: Process (C) reacting a conpound of fornmula (VII) 5 R8 0 RO O |
NHal (VII) RORL1 10 with a conpound of (M1Il) ROH (VIII) 15 or:
Process (D) converting a conpound of formula (1), (Il1) or (lla) into a
different conpound of forrmula (Ila) 20 20. A conpound according to any of
clains 8 to 18 , for use in nmedicine. 21. A pharmaceutical conposition
conprising a novel conpound of formula (k) or a pharnmaceutically
acceptable salt, ester, am de or pro-drug thereof, in conbination wth a
phar maceuti cd8.l y Acwapioahd ef foamuplagilapwhathlistent . 25 22. A food product
conprising a npound of for nul ) or a pharmaceytically cceptahl e
salt, ester, ZAHXaeeY ngr%@&ﬂ%‘*?’nﬂé&#ﬁ%& ropeRNarBrc el acs it en or
treatment of ;@Pegit ¥mP orffto@REhdr¥ofl €l ated 30 disorder, the nethod
conprising adm nistering a conpound, as defined in any one of 66 <clains 1
to 18, or a conposition as clained in claim21 or claim?22 to a patient.

5 19. A process for the preparation of a novel compound of formula (II) as defined

in any one of claims 8 to 18 which process comprises:

Process (A) reacting a compound of formula (IV):

R8
10
R CO,H
(V)
R10 NH,
R11
15 with a compound of formula (V):
|
CICOR! (V)
20 or
Process (B) cyclising a compound of formula (VI)
R8
O,R
25 R9 218
(VD
N
R10 H>CO,R,
R11

30 wherein R' and R®:-R"" are as hereinbefore defined and R'® is hydrogen or C,_salkyl.



24. A conpound, as defined in any one of clains 1 to 18, for use in the
inhibition of an enzyne whose preferred node of action is to catal yse the
hydrolysis of an ester 5 functionality. 25. Use of a conpound as defi ned
in any of clains 1 to 18 or a pharmaceutically acceptable salt, ester,

am de or prodrug thereof to reduce fat content of animals which provide
meat for human consunption. 10 26. A cosggetic nethod for maintaining a

gi ven wei ght, or for cosnetic weight |[|oss, the nmethod conprising the

adm ni stratian of a conpound as defined in any of clains 1 to 18. 15 27. A
conmpound conprising fornmula (1) hereinbefore described with reference to
one or nore of the exanples. 28. A process for obtaining a conpound
conprisi ng fppeads Fc)(rggctg@raedo 104 8f foigsfr(Vapd with reference to one or
nore of the exanple he use of a conpound conprising fornmula (1)
in the inhibition of an enzyne whose preferred node of action is to
catal ysg the hydrolysis of _an ester functionality hereinbefore described
with reference to one or t he exanples. 25 30. Use according to
claiml of a conpound of f h (1) in the control and inhibition of
unwat ed enzynes in a < ) oduct. 31. Use according to claim1l in

t he manufacture of healt B goodls conprising surfactants, soap or
detergents. 67 32. Use & Ad o claiml |QVﬁbeventing t he degradati on

of foodstuff which cespriyes dNfat "Hal
R11

10

with a compound of (VIII)
R'OH (VIID)

15 or:
Process (D) converting a compound of formula (I), (II) or (IIa) into a different
compound of formula (Ila)

20 20. A compound according to any of claims 8 to 18 , for use in medicine.
21. A pharmaceutical composition comprising a novel compound of formula (II) or
a pharmaceutically acceptable salt, ester, amide or pro-drug thereof, in combination
with a pharmaceutically acceptable carrier or diluent.

25

22. A food product comprising a compound of formula (II) or a pharmaceutically

acceptable salt, ester, amide or pro-drug thereof.

23. A method for the prevention or treatment of obesity or an obesity related

30 disorder, the method comprising administering a compound, as defined in any one of
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claims 1 to 18, or a composition as claimed in claim 21 or claim 22 to a patient.

24, A compound, as defined in any one of claims 1 to 18, for use in the inhibition
of an enzyme whose preferred mode of action is to catalyse the hydrolysis of an ester

functionality.

25.  Use of a compound as defined in any of claims 1 to 18 or a pharmaceutically
acceptable salt, ester, amide or prodrug thereof to reduce fat content of animals which

provide meat for human consumption.

26. A cosmetic method for maintaining a given weight, or for cosmetic weight
loss, the method comprising the administration of a compound as defined in any of

claims 1 to 18.

217. A compound comprising formula (I) hereinbefore described with reference to

one or more of the examples.

28. A process for obtaining a compound comprising formula (I) hereinbefore

described with reference to one or more of the examples.

29. The use of a compound comprising formula (I) in the inhibition of an enzyme
whose preferred mode of action is to catalyse the hydrolysis of an ester functionality

hereinbefore described with reference to one or more of the examples.

30. Use according to claim 1 of a compound of formula (I) in the control and

inhibition of unwated enzymes in a process or product.

31. Use according to claim 1 in the manufacture of healthcare goods comprising

surfactants, soap or detergents.
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32. Use according to claim 1 in preventing the degradation of foodstuff which

comprises a fat.



