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Field of invention 5 The present invention releates to a nove
3-aryl - 2- hydroxypropi onic acid derivative, to a process and

I nternedi ate for preparing such a conmpound, having the utility in clinical
conditions associated with insulin resistance, to nethods for its

t herapeutic use and to pharmaceutical conpositions containing it.
Background of the invention I nsulin resistance, defined as reduced
sensitivity to the actions of insulin in the whol e body or individual
ti ssues suchNEWIkAR¥LL-HYRROXYPROBIONIC ACID DERIVATIVEMer prevail in many
15 i ndividuals with or without diabetes nellitus. The insulin resistance
syndrone, |IRS, refers to a cluster of manifestations including

i nsulin resi C | acconpanyi ng hyperi nsul i nem a, possibly non

i nsulin depe%@ﬁ%@ges mellitus (NIDDM; arterial . hypertension;
central (visceral) obesity; dyslipidem a observed as deranged |ipoprotein

| evel s typically characterized by elevated VLDL (very |ow density

| i popr ot ei nsThapreésen fnventimhreleskesHdla ridvebiraxyb-2diytisoxiypropioniztagidderivative, to a
concentrations and reduced, fibrinolysis. Recent epi dem ol ogi cal

research has PHSESSAad intermedigte forprenaripg snch dpqmpquad, having thantility frelimeal  ryn 4

Qi toring . contir aloled s InNR3 G s, B itoch or R iRl a7,
dependent di phfhseutivallcoipssifidiRTBntathing it heroscl erosis rel ated conditions

cause up to 80% of all deaths.
10

Background of the invention

Insulin resistance, defined as reduced sensitivity to the actions of insulin in the whole body
or individual tissues such as skeletal muscle, myocardium, fat and liver prevail in many

15 individuals with or without diabetes mellitus. The insulin resistance syndrome, IRS, refers
to a cluster of manifestations including insulin resistance with accompanying

“hyperinsulinemia, possibly non insulin dependent diabetes mellitus (NIDDM); arterial

hypertension; central (visceral) obesity; dyslipidemia observed as deranged lipoprotein
levels typically characterized by elevated VLDL (very low density lipoproteins) and

20 .'reduccd HDL (high density lipoproteins) concentrations and reduced fibrinolysis.

Recent epidemiological research has documented that individuals with insulin resistance

run a greatly increased risk of cardiovascular morbidity and mortality, notably suffering

from myocardial infarction and stroke. In non-insulin dependent diabetes mellitus these
235 atherosclerosis related conditions cause up to 80% of all deaths.

In clinical medicine there is at present only limited awareness of the need to increase the
insulin sensitivity in IRS and thus to correct the dyslipidemia which is considered to
cause the accelerated progress of atherosclerosis.

30



In clinical nmedicine there is at present only limted awareness of the need
to increasew9/62872 insulin sensitivity-in IRS and thus topepsti®ppdhe
dyslipidem a which is considered to cause the accel erated progress of
at heroscl erosis. 30 WD 99/ 82872

PCT/ SE99/ 00941 2
Furthernore there is at present no pharnacot herapy avail able to adequately
correct the met abol i ¢ derangenents associated with IRS. To date, the
treat nent Burthermoye thexe isas present no pharmasetherspy awailabletp adeqyatelycoreet B8 ged

control of_c ohydrate netabal jsm. ated |

Stimul at i oFReEPO ‘g%"éﬁ%’ﬁ’é‘s Pﬁgﬂﬁ*eﬁ“?&@?g:’@ﬁ%ywﬁégﬁ?%%@mgﬁ%, li ke
5 sul phonchH%eﬁ%i’co ionlof 6d cAiftfol OF &debotiyifie AEtaBYIRGE RRAUSiatel Wit N ar e
met hods requently used to normalize blood sugar but that wll, 'if
anyt hi ng, {herdisease. Stirhalation of endbgenous insuliresecretion by nieans of setretagogwssy ilect t he
ot her manifestations of |RS nor reduce cardjovascul ar mor bi dity and
mor t al i ¢ y. sulphomytereas.and if recessmy Admivistration af gxagenous igshlm aramethads k  of

hypogl ycenja w th _associ at ed | icati -l . her ther ut.i C
strat egi es %R?Bh}’ Bﬁi‘é&"mﬁéﬁ?ﬂgﬂl@ﬁi’uftﬁgtgwcﬁgﬁwgggﬁeg%ggemm
absof Pt ONresisfibe fHd Wil HoBLGHHcH 52 ot 48R3 b IRS Bor kgt LF@BYAL8MEr

i nhibitors, such as acar bose. Although these agents have been

ef fi caci oumotbidity sirignereality. lIe additiomsichdreatment invblves a sigaificantiriskofassoci at ed
with side effects. 15 A novel therapeutic strategy involves the use of
i nsul i n sehwmoglyeemip wigbessaciated, epmplicatipes. t hi azol i di nedi ones, which, at
| east in part, nediate their effects via an agonistic action on

nucl ear®receptors. Ciglitazone is the prototype in this class. In aninal
model s of bﬁﬁr&ﬁ?a%@uﬁc strate‘éfé@ll’xﬁ%‘fé»’éus%ﬂ%ﬂ‘ab&rﬁ%& ﬁFéluéd&éHiétibo!i@:ﬁ'o?t ance and
the associ ated hypertriglyceridaema and 20 hyperinsulinema, as well as
hyper gl yceabsarptiongincihding diguagidesypuchvasmethfosmin, or glecusidase/inhibitors, suchiazs an
effect on lipid transport and handljng, |eading to enhanced insulin_action
i n skel et apcarbose. Aithougls thess agents hiaye hesn,sElicacions tq gdegree, their limited ¢liicshe as

well as | a&&&t%ﬁé&&i#&f%‘tﬁ]&iﬁégﬁ. nedi ones in clinical devel opnent either

25 have béen scontinued reportéedly due to unacceptable toxicity or show
I nadequat e potency. Therefore there is a need for new and better
conmpounds with insulin sensitizing properti es.

A novel therapeutic strategy involves the use of insulin sensitizing agents, such as the
“thiazolidinediones, which, at least in part, mediate their effects via an agonistic action on
nuclear receptors. Ciglitazone is the prototype in this class. In animal models of IRS these
compounds seem to correct insulin resistance and the associated hypertrigiyceridaemia and
20 hyperinsulinemia, as well as hyperglycemia in diabetes, by improving insulin sensitivity
via an effect on lipid transport and handling, leading to enhanced insulin action in skeletal

muscle, liver and adipose tissue.

Ciglitazone as well as later described thiazolidinediones in clinical development'either
25 have been discontinued reportedly due to unacceptable toxicity or show inadequate
potency. Therefore there is a need for new and better compounds with insulin sensitizing

properties.
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Conmpounds of the fornula [err] and 10
and certain derivatives thereof discloseddn US 5306 726 and WD 91/ 19702
are said to Bdorat useful as hypogl ycem ¢ and hypochol esterol eni c agents,
and in US 5 232 945 said to be useful in the treatnent of

hypert ensi on. 15 AU 650 429 discloses structurally related conpounds, but

clainmed to h ' properties: diuretic, antihypertensive,
@6&59 b eec'ff ¥ formu

pl atel ets antl gating and anti-|ipoxygenase properties. EP
139 421 di scl oses conmpounds having the ability to | ower blood Iipid and
bl ood sugar 20 evel s. Anong these conpounds is troglitazone, a conpound
t hat has reacphe e g ket for treatment of NI DDM or decreased
gl ucose tol er¥§ 2°0 99/ 62872 COCH
PCT/ SE99/ 00941 m 4

5 o OMe

and

@\/\ O/Y o
o OPh

and certain derivatives thereof disclosed in US 5 306 726 and WO 91/19702 are said to be

{4

useful as hypoglycemic and hypocholesterolemic agents, and in US 5 232 945 said to be
useful in the treatment of hypertension.

15 AU 650 429 discloses structurally related compounds, but claimed to have different
properties: diuretic, antihypertensive, platelets anti-aggregating and anti-lipoxygenase
properties.

EP 139 421 discloses compounds having the ability to lower blood lipid and blood sugar
20 levels. Among these compounds is troglitazone, a compound that has reached the market
for treatment of NIDDM or decreased glucose tolerance.



Description of the i nventi on It has now surprisingly been found that

the novel cwoPd6Isa2 PCT/SE99/00941
(S)-2-ethoxy-3-[4-(2-{4-met hanesul f onyl oxyphenyl } et hoxy) phenyl ] pr opanoi c
acid 5 having the formula I 4err] is effective in
conditions associated with insulin resistance. 10 The invention al so

rel ates to pharnaceutically acceptable salts, solvates, such as hydrates,

and crystalline for of the compound of the forrmula I. In the
present sp&ﬁiﬂm&ﬁ&!ﬂm& essi on "pharnaceutical ly acceptable salts" is.
intended 15 to define but is not limted to such salts as the al kali netal

salts (e.g. sodium |ithium and potassium, alkaline earth netal

sal ts- (e. g.Jt ka3 noW sirpridaighy been TourBfiit R AVl cathpbiingl UM zinc and

bi snuth salts, ammoniumsalts, salts with basic am no acids, such as

ar gi ni ne, (8)-2-ethoxyi3r{d-(2e{demethinesulfinyloxyphenyl jethany )pbenyJpropansicacidanol ani ne,

et hyl enedi am ne, ri et hanol eam ne, benzyl phenet hyl am ne,
di et hyl dni mavingthsformuadne * benzathine, 20 chloroprocaine, choli ne,
megl um ne, procaine, clem zole and pi perazine. Thr oughout the

specification and the appended cl ains, a given chem cal fornmula or nane
shal | enconpass all pharmaceutical |y acceptabl e8aNt s thereof, crystalline
forns and sol va t 0 for i@stance hydrages. 25

OH

O\S /O
/N

is effective in conditions associated with insulin resistance,

10
The invention also relates to pharmaceutically acceptable salts, solvates, such as hydrates,
and crystalline forms of the compound of the formula 1.

In the present specification the expression “pharmaceutically acceptable salts” is intended
15 to define but is not limited to such salts as the alkali metal salts (e.g. sodium, lithium and
potassium), alkaline earth metal salts (e.g. calcium, barium and magnesium), aluminium,
zinc and bismuth salts, ammonium salts, salts with basic amino acids, such as argihine,
lysine, and salts with organic amines such as ethanolamine, ethylenediamine,
triethanoleamine, benzylphenethylamine, diethylamine, tromethamine, benzathine,

20  chloroprocaine, choline, meglumine, procaine, clemizole and piperazine.

Throughout the specification and the appended claims, a given chemical formula or name
shall encompass all pharmacentically acceptable salts thereof, crystalline forms and
solvates thereof such as for instance hydrates.

25
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Met hods of preparation ~The conpound of the invention may be prepared
as outlined below according to any of 5 t hods ‘A-H. However, the

I nvention is not limted to these nethods, the conpounds may al so be
prepared as described for structurally related conpounds in the prior art.
A. The conpound of the invention of the formula |, can be prepared by
converting a compound of fornmula Il 10 [err] wherein A
Is -OR[err], wherein Rerr] is a protective group, e.g. ethyl, or Ais a
chiral auxi| i Methods of preparaion such as a chiral amne, e.g.

(R -fenylglycinol, a chiral alcohol, such as nenthol or a 15 chiral

oxazol i di none, such as (S)4-benzyl-2-oxazolidinone. The convertion can be
performed as Iof e | Lefl | Cse rfeormed
according to %Ql‘,gx%xgé%xgrog rret‘ﬁeggs ﬁ%%ﬁ{%ﬁ%ﬁ%ﬁ%ﬁéﬁﬁoﬁ%@%ﬁg@ ogr as

descri bed isn tiethodx PeH| Howéwy, the inverlidhlis not lidtited Fo thESEmEBORY) tetoftipoluit may
formula | or the formula Il, wherein Ais a chiral auxiliary group or

-OR[err] and R}sebe prepered as dpsetibed forshmorallysralated comppunds dn the prievat. ng a

conpound of the

A.The compound of the invention of the formula I, can be prepared by converting a
compound of formula IT

10

wherein A is -OR®, wherein RP is a protective group, e.g. ethyl, or A is a chiral auxiliary
group, such as a chiral amine, e.g. (R)-fenylglycinol, a chiral alcohol, such as menthol or a

15 chiral oxazolidinone, such as (S)-4-benzyl-2-oxazolidinone. The convertion can be
performed as a hydrolysis which can be either acidic or basic and performed according to
standard methods known to anyone skilled in the art or as described in the experimental
part.

20 B. The compound of the formula I or the formula II, wherein A is a chiral auxiliary group
or -ORP and RP is as defined above, can be prepared by reacting a compound of the

formula I



formula 111 WD 99/ 62872 :
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[err] wherein X is OH or a |leaving group such as a sulfonate
or a halogen, with a conpound of the formula IV 5

wherein Qis Hand Ais a chiral auxiliary group, -OHor -ORerr], and

Rl err] is as defined above. The reaction can be perforned either by an
al kyl ation reaction or a Mtsunobu reactigQ. 10x In an al kyl ati on
reaction the | eaving group X can bsg oma’e such as ‘nesylate, nosylate, :
tosyl ate, or a hal ogen, such as brg or iodine. The conpounds of formula
[11 and 1V, in appr@xi mat el ) ) pl ar anounts or W th an excess of
ei t her conmpound, are heat to O reflux tenperature in an inert solvent,
such as isopropanol or acet srﬂ/tri le, in the presence of 15 a base, such as
pot assi um car bonate or ces‘i'u&car bonate. - The m xture is refluxed for
the necessary tine, typically éetvveen 0.5 h to 24 h, the work up

wherein X is OH or a leaving group such as a sulfonate or a halogen, with a compound of

the formula IV

v

wherein Q is H and A is a chiral auxiliary group, -OH or -ORP, and RP is as defined above.
The reaction can be performed either by an alkylation reaction or a Mitsunobu reaction.
10
In an alkylation reaction the leaving group X canbe a sulfonate such as mesylate, nosylate,
tosylate, or a halogen, such as bromine or iodine. The compounds of formuta II and IV, in
approximately equimolar amounts or with an excess of either compound, are heated to
reflux temperature in an inert solvent, such as isopropanol or acetonitrile, in the presence of

15 abase, such as potassium carbonate or cesium carbonate.

The mixture is refluxed for the necessary time, typically between 0.5 h to 24 h, the work up

procedure usually iﬁcludes filtration, for removal of solid salt, evaporation, neutralisation

(when A=OH) and extraction with water and an organic solvent such as dichloromethane,
20  ethyl acetate, or diethyl ether.

The crude product is purified if desired e.g. by recrystallization or by standard

chromatographic methods.



procedure usually includes filtration, for renoval of solid salt,

evapor ati on, wewbsmhi sation (when A=CH) and extracti onpgirisiosabgr and
an organi c solvent such as dichloronmethane, 20 ethyl acetate, or diethyl
et her. The crude product is purified if desired e.g. by
recrystallization or by standard chr omat ogr aphi ¢ net hods. WO
99/ 62872

PCT/ SE99/ 00941 7 The

M 1 sunobu r eé&Ete Mitsunabu feactierozn e camied aunmcddmg td starsdardohathddswert dsaldscribed as
descri bed .in for exanple Tsunoda T

Y Y., | S. hed
Letters, 34, Mdarexagple Tsunoda T 1»95%!3“16\3}’@{ M&E&%@%ﬁ%@ﬁ 1 %ig o ron

Xﬂmfguﬁgwgr 2a@%§3§lr¢9%b(%{r§pﬁg&uoﬁi‘a§ tfeérs a;gﬂlg .IIIWhen n Rk mQ gﬁh{sﬁgobureﬁ&oﬁﬁ Xa?x'n%?l

hydr oxyl groug.cand a conpound of fornula IV are n1xed I n apprOX|nater
equi nol ar anopunts or with an excess of either conpound, In an inert
sol vent, such as chloroform di chl oronet hane, or tetrahydrofuran. A
sl i ght mol ar excess, _1-4 equivalents, of an 10 azodlcarboxylate such as

DEAD or ADDP M#dyRigh ddismnelu reactiona sompawnd pfformuly, vﬂprem the group Xis a

tributyl phos i ed nd t

Stirred o a 19 okh RS RERABRRL B & RE ke R e PrbiRPLIR R, o
and a tine | opgouRl#Ith(ah-ettess of eithePdripouhd, 19'3& ﬁie& dBIv%Ht»,"&&oh a‘é’@hﬁi’ofﬁﬁi‘ be
wor ked up with standard literature nethods and if desired purified,

e. g. by st anddicidomnethant, ogtetphydrofusmnhAdiight Mdlar excessThé eqmwienta,(bfodn formul a
I1'l can be prepared by standard procedures known to skilled in

the art, ftorAZe@s¥ae )f%t | spchhasdPEAD a8 ADLR tmﬂgphwmneélé eamvak;ntﬁbwh #ed in
the tributylphosphine or triphenylphosphine are added and the reaction is stirred ata

temperature high enough - for example room temperature - and a time long enough (1-24
hours) to obtain product, which can be worked up with standard literature methods and if
desired purified, e.g. by standard chromatographic methods.
s
The compound of formula IIl can be prepared by standard procedures known to anyone
- skilled in the art, from commercially available starting materials or as described in the

experimental section.
20 The compound of formula IV wherein Q is H and A is a chiral auxiliary group, -OH or

-ORP, wherein R? is as defined above, can be prepared as described below iri the

experimental part or by converting a compound of formula IV

v

25



experinmental section. 20 The conpound of formula IV wherein Qis Hand A

is a chiralwewssisTary group, -CH or -OR[err], wherein RPEI/SE99/0694AS

defi ned above, can be prepared as described below in the experi ment al
part or by converting a conpound of formula IV [err] 25

WD 99/ 62872 -
PCT/ SE99/ 00941 8 wherein Q

is Rlerr], wherein Rlerr] is a protective group, e.g. benzyl, and Ais a
chiral auxiwhessiy Q is Rigwhein Rsiaprotedtive grauip, vigebarizyl, Rind A Jis 2 chirad auitianyed

above. C. The compgund of fornmula IL, wherein Ais a chiral auxiliary
group, and grﬁ@,ceﬁwugﬁgswhmmﬂ?&lm%ﬁmé aWMWerein Ais a chiral auxiliary
group and Qis hydrogen or R err], wherein R err] is as defined above

and, can be prepared by diastereoi soneric separation of the conpound
of the forngl g{o}m i ﬁ*‘ﬁr%ﬁaﬁlﬁ:' ?&h? Aind3he edrhpurid
group, Qi sr@hgn(fng;n r?“mi er‘rﬂfgg?lgreﬁnP -4-aosq errfl@f rr] or err], g4
s of formula IV, wherein A is a chiral auxiliary group and Q is hydrogen or R*, wherein R
is as defined above and, can be prepared by diastereoisomeric separation of the compound

of the formula V

10
wherein A is a chiral auxiliary group, Q is hydrogén, -CHQCHZPh-4-OSO,,CH3 orRY,
wherein RYis as defined above. The separation of the diastereomers can be performed
either by crystallization or by chromatogiaphy. The chromatographic separation can be
performed as described in the experimental part.

15
The compound of formula V wherein A is a chiral auxiliary group, Q is hydrogen, -
CH,CH,Ph-4-OSO,CH, or RY, wherein R% is as defined above, can be prepared by

converting a compound of formula VI

20



wherein R err] is as defined above. The separation of the diastereoners can
be performedwooys2gizt her by crystallization or by chromat og(rjﬁ@ﬁym D01
chromat ogr aphi ¢ separation can be performed as described In tﬁe
experinmental part. 15 The conpound of fornula V wherein Ais a chiral
auxiliary group, Qis hydrogen, - CH[%rr] CH err]Ph-4-0Ss err]CH err] or
Rl err], wherein Rlerr] is as defined above, can be prepared by

converting a conmpound of forrula Vi [err] 20 WO 99/ 62872

PCT/ SE99/ 009 O Je q X P i
wherein Qis ;%W%Sésn ,hy‘_i:egfxér- r?ﬂ’gﬁ“} 9%-0%1(;%380&#1(1&4[2}1 ?'jirogsn %.[Q%r, rvﬁh,ereg}]d
Rierr] is hy@laagRPare d3[defifidd abob€ if6r dkample byfEaetinig itawith fhiral dmime@r ashuialf i ned
above, for exanple by reacting it with a chiral amne or a chiral

al cohol . 5 alcbhal. conpound of formula V when Ais a chiral am ne can be
prepared by reacting a conmpound of forrmula VI with a chiral am ne such
as (R)-phenyl glycinol for exanple in the presence of a peptide

T D) ApPompdneet oot Y ol s Kbt amign e preomrd 3RER, ' °°
sui t abl e or g3pinpor of Ftmul £y BwitflaShiraTaRiHRS S s (FOGMNGAYIIgtyolo? f6Hexiiple i N

accordance t met hods well known to those s in the art or as
descri bed i n thdyresenesgf agseptide couplingdystenniepoEDE, DICT, SIBEL,ABITWBYBop 015 a
chiral al cohol i

can be prepared in the sane way ... usin chi.t al gohol ,
such as ment lesalylchioside HUD&F)MPMM"Q brsede-gapyrising, PMAY ’%—'@h H’ilbiplaéd@ and 2

suitable organic solvent (e.g. dichloromethane, acetonitrile or DMF) in accordance to

10 methods well known to those skilled in the art or as described in the examples.

The compound of formula V when A is a chiral alcohol can be prepared in the same way
using a chiral alcohol, such as menthol, instead of a chiral amine, or by the mix-anhydride
method with pivaloyl chloride and the lithium salt of the chiral alcohol.

15 '

The compound of formula V wherein A is a chiral auxiliary group and Q is hydrogen,
-CH,CH,Ph-4-OSO,CH, or R%, wherein RY is as defined above, and the compound of

formula VI, wherein Q is hydrogen, -CH,CH,Ph-4-OSO,CH, or R? and R" is hydrogen or
RP, wherein RY and RP are as defined above, can be prepared by reduction of a compound

20 of formula VI

Q 0 Vil

wherein A is a chiral auxiliary group, -OH, or -OR? wherein RP is as defined above and Q
25 is hydrogen, -CH,CH,Ph-4-OSO,CH, or RY, wherein R s as defined above, and if desired
followed by removal of protecting groups.



met hod with pivaloyl chloride and the lithiumsalt of the chiral al cohol.

15 Thewoogpasend of fornula V wherein Ais a chiral aux@gdi/srIg/oepsbup and
Q i s hydrogen, -CH err]CH err]Ph-4-CSsOerr]CH err] or Rerr], wherein
Rlerr] is as defined above, and the co nd of formula VI, wherein Q
I's hydrogen, -CHerr]CH err]Ph-4-0Osgerr]CH err] or Rerr] and Rerr] is
hydr ogen or ' Rl err], wherein Rlerr] and R err] are as defined above,
can be prepared by reduction of a conpound 20 of formula VII [err]
wherein Ais a chiral auxiliary group, -Od4 or -ORlerr] wherein Rerr] is .
as defined above and Q 25 is hydrogen, -CHerr]CH err]Ph-4-0SJerr]CH err]
or Rlerr], wherein R[err] Is as defined above, and if desired

L(()H gﬁgg / %ﬁkirg&é%lon o} tﬁ%(:r;lé}p ge g ed0 out by using a wide w\;\é%e%?ép 2§d7u%m§0
The 1 educt | g o, £160kSL M ofSAAR% Hofile Bkt ioctSh AL okétaiS Jo O

redUC|ng nown to re uce car bon- catbon dou such as

catal ytig Fmégf RA&18 b Magpiopriute sdidyst 0P ﬁmgenc&anafermgempsuomaedmwmt or

hydrogen transfer reagents such as diet

di met hyl - 1 dimétliyydmemyydropymkﬁ-sﬁfﬁmsbdmlm at e. The catal ytic
hydrogenation can be perforned in al cohol, cellosolves, protic polar
organic solvents, ethers, lower alifatic acids, and particularly in

t et rahydrof ane
solvents, ethers, lower alifatic acids, and particularly in methanol, ethanol,

met hanol , a&%{l ic %on&eﬂi;}{&%% g?ﬁ&ljmedqh tHﬁBlFtM' ée%msgﬁrotm polar organic

10 methoxyethanol, dimethylformamide, tetrahydrofuran, dioxane, dimetoxyethane, ethyl
acetate or acetic acid either used alone or in mixture. Examples of the catalysts used
include palladium black, palladium on charcoal, platinum oxide or Wilkinson’s catalyst.
This reaction can be performed at different temperatires and pressures depending on the
reactivity of the aimed reaction.

15
In case of hydrogen transfer reaction with diethyl-2,5-dimethyl-1,4-dihydropyridine-3,5-

- dicarboxylate the reaction can be conducted by mixing equimolar amounts of reactants and

warming the mixture to melting (140-250°C) in inert atmosphere or in vacuum.

20 The compound of formula VII wherein A is a chiral auxiliary group, -OH, or -ORP,
wherein RP is as defined above and Q is hydrogen, -CH,CH,Ph-4-OSO,CH; or RY,
wherein R is as defined above, can be prepared by a condensation reaction, such as a
Knoevenagel or Wittig type reaction, of a carbonyl compound of the formula VIII

pre)

Q
Vil

25



acetate or acetic acid either used alone or in mxture. Exanples of the
cat al ysts usagloggesrz i ncl ude pal | adi um bl ack, palladi um on CPéf/Eéﬁ}om
pl ati num oxi de or W/ ki nson's catal yst. This reaction can per or med
at different tenperatures and- pressures d?gendl ng: 'on the reactivity of
the ai ned reaction. In case of hydrogen transfer reaction with

di et hyl - 2, 5-di net hyl - 1, 4- di hydr opyri di ne- 3, 5- di car boxyl ate the
reaction can be conducted by m xi ng equi nol ar anmounts of reactants and

war m ng the rwnetequhqumgm NGH{CH PhA OB CHL or anwhaefntk‘hfsraeaeﬂm%we in

vatuum 20 The conmpoun of formula VIl wherein is a chiral auxiliary
group, -OH, owith £3¥nepouhd of the formlaba XX n Rl err] is as defl ned above and Qis
hydrogen, -CH err]CH err]Ph-4-0CSsOJerr]CH err] or Rerr], wherein
Rlerr] is as defined above, can be prepared by a condensation reaction,
such as a Knoevenagel or Wttig-type reaction, of a carbonyl conpound
of the formula VIII (0] IX [err] 25

WO 99/ 62872 A

PCT/ SE99/ 00941 wherein Qis h{gogen,

-CH err]CHerr]Ph-4-CSOerr]CH err] or err| V\,herein R[err] I's as defined

above, with a conpound of the fornmula I X err] én whi ch fornul a
A i's a chisr alin whichiformula §ripa ghiral mlbarygmpew(}}lpr@k?r wherei® RY is]as idefized

defi ned above, or a coppound of the formula X

[err] above, or 2 compound of the form

AN A

10 in which formula A is a chiral auxiliary group or -OR?, wherein RP is as defined above, L'
-=L*=1? are phenyl or L' =1 are -Oalkyl and L* is = O, and, if desired, followed by

removal of protecting groups or by an arylation reaction as described in for example
Cacchi S., Ciattini P. G., Morera E., Ortar G., Tetrahedron Letters, 28 (28) 1987, pp 3039-
3042.

15
In the condensation step, approximately equimolar amounts of reactants are mixed in the
presence of a base, to provide the olefin compound. This step may be carried out in the
presence of an inert solvent or in the absence of a solvent at a temperature between -20°C
and the melting point for the mixture. It might be necessary to add a dehydrating agent in

20  order to achieve the olefinic compound.

In a typical such reaction the compounds of formula VIII and formula IX are mixed in 2
solvent such as tetrahydrofuran. Anhydrous potassium tert-butoxide is slowly added at low
temperature i.e. - 20°C. The reaction is quenched with acetic acid. The crude product is



10 in which formula Ais a chiral auxiliary group or -OR[err], wherein
Rlerr] is awodwbisteed above, L = L[err] = L[err] are pheguwysesomodsferr] =
L[err] are -Calkyl and L[err] is = O and, if desired, followed by

renmoval of protecting groups or by an arlg ation-reaction as described in
for exanple Cacchi S., Gattini P. , Mrera E., Otar G,
Tetrahedron Letters, 28 (28) 1987, pp 3039- 3042. 15 In the
condensation step, approxinmately equinolar anounts of reactants are m xed

in the isoMted figoRed in dARAe anPrefued With b6lueheul fonic ARTIH A DeahlHtsk St €P
may be carried out in the presence of an inert solvent or in the
absence of apparatus.cFhe salution isssopiedand the preduct isrisol@ed end puified accandihgithe
melting point faor the mixture. It _mght be necessary to add a_dehydrating
agent in 2@tandard aethags {segiGroger TheWaldianp Ee, Menateh (hem 89, 1938, g 370). t ypi cal
such reaction the conmpounds of fornmula VIIlI and fornmula I X are mxed in a
sol vent such as tetrahydrofuran. Anhydrous potassiumtert-butoxide is

sl oWy addeghedbndeddation s_tept&ﬁmeﬁls%tﬂégﬁrl’onﬁed as 2Witdg !t} fe reddiPn'(SRTbl Sidr
guenched with acetic acid. The crude product is WO 99/ 62872
PCT/ SE99/ 0ptiprehensive Organic Synthesis vol. 1 p. 755-781 Pergamon Press) or as describé® in

i sol ated, redissqlved in toulene and refluxed with p-toluene sulfonic acid

in a Dean- $hegypermentghpart. ot ys. The solution is cool ed and the product is

el dimann £ 2phiet it REARhoArbudBarly e BhARFBiStalElr it SO IRRE Y -
coul d al so Jag Rl PXERSstAfedan Welprésende/dTR HaS@Giich @8 tehafRthyRuaftiddieire

Conpr ehensive Organic Synthesis vol. 1 p. 755-781 Perganon Press) or as
descri bed ipotassium catbopatepe dinfolt mblapexdess. This steprmay beqarmed ow iwther eact i on,

o S B o AR b LR & b *"
t et r anet hyl Ll e Rr o i ina 1-5 fold nol ar excess.
This step r}agé/{ﬁ%gﬂ%{x}q}e%;ggt @%ﬁfﬁé‘%gﬁhgg{gﬁg&e of an inert solvent such

as dichl oronethane or acetonitrile and at a suitable tenperature (-10

C+ 60[err] ©C and at a tine Ionﬂlenou h.
The compound of the formula VIII when 8 is -CH,CH,Ph-4-0OS0O,CH3; can be prepared by

15 coupling a compound of the formula ITT wherein X is -OH or a leaving group suchas a -

sulfonate or a halogen, with a compound of the formula X1

0O

20
When X is a leaving group such as a sulfonate or a halogen, the reaction may be performed

as an alkylation reaction and when X is -OH, as a Mitsunobu reaction as described above.

25 D. The compound of formula I or formula II wherein A is -ORP and RP is as defined above
and the compound of formula IV wherein A is OH or -ORP and Q is H or R? wherein R?



The conpound of the formula VIII when Qis

-CH err] CH erwpRassrtSO err] CH err] can be prepared by 15 eeyREbdidhos
conpound of the formula Il wherein Xis -OH or a |eaving group such as a
sul fonate or a hal ogen, with'a conpound of;st he formul a Xl

[err] 20 When X is a | eaving group such as a sulfonate or a

hal ogen, the reaction may be perforned as an al kyl ation reaction and
when X is -OH, as a Mtsunobu reaction as described above. 25 D. The
conmpound of fmddiﬂaeasdaﬁnbcbabnybaanbeprbparedhymanaomémiapm}mandu&ﬂamlﬂrai s as
defined above and the conpound of fornula IV wherein Ais CH or
-OR[err] and @rematpgrgphyypithe pompoand pfthefermula V WO 99/ 62872

PCT/ SE99/ 00941 13 and
Rlerr] are as defined above can be prepared by enantioneric separation,
such as chiral chr omat ogr aphy of the c{o’rrpound of the fornmula V

[err] 5 wherein Ais -CH or_ g;- Qlis
“CHerr]CH err] Ph-4- 08 err] Cerr
as defined above.

3 wher ei n N[err] and Rlerr] are

s wherein A is -OH or -OR?, Q is H, -CH,CH,Ph-4-OSO,CHj or R wherein R” and RY are
as defined above.

E. The cdmpound of the formula I or the formula II wherein A is a chiral auxiliary group
or -ORP, wherein RP is as defined above, and the compound of formula IV wherein A is a

10 chiral auxiliary group, -OH, or -ORP, wherein R is as defined above and Q is hydrogen or
R, wherein R% is as defined above and, can be prepared by asymmetric reduction of a
compound of the formula VII

o J

Q o]
Vi

15
wherein A is a chiral auxiliary group, -OH, or -OR?, wherein R? is as defined above and Q
is hydrogen, -CH,CH,Ph-4-OSO,CH, or R, wherein RY is as defined above.
The asymmetric reduction can be carried out using a wide variety of reducing methods
known to reduce carbon-carbon double bonds such as catalytic hydrogenation in the

20  presence of an appropriate chiral catalyst such as Rh-BINAP or [Et-DuPHOS-Rh(COD)] or

catalytic hydrogenation with an appropriate catalyst, such as palladium on charcoal using
the chiral auxiliary group to induce the asymmetry.



E. The conpound of the fornula | or the fornmula Il wherein Ais a chiral
auxiliary eweenmwasr2 or -OR[err], wherein R err] is as def ipordEsdnaned, and

t he conpound of fornula IV wherein Ais a 10 chiral auxiliary group, -OCH,
or -OR[err], wherein Rierr] is as defingg above and Qis hydrogen or

Rerr], V\,herel n Rerr] is as defined above and, can be prepared by
asymetric reduction of a conpound of the formula VII

[err] 15 vvherelnAls a chiral auxiliary group, -OH, or -ORerr],
wher ei n R qhé bathlsti dnaﬁdh&mée:aﬁﬁdo&mamdwahwmﬁgdnmts such as -
-CI-l[err]Cl—l[err]P OS err]CHerr] or Rerr wherein R[err] IS as deflned
above. a@}lm:évas;promudewrswneaﬂvgés,@ s, lowes alifaticiagids..andi de vari ety

ca 2?3??1:”%ﬁ@xg&m&ﬁmﬁ”&%@&%ﬁ%&cﬁe@%&@ SRR *?éﬁvﬁ?ﬁﬁ"mh "

catal yst syeh,as vFaceHE bietid 6 ditheXised alone R IPd Miktéire. The

hydrogenatlon W't an apprdprl ate catal yst, such as palladi um on charcoal
g; } 2887 5 réadBort fun'prbcead ¥ differelit lgmperatires dnd pressureddependingenithe reactivity of WO
PCT/ SE99/ 0tigedaimed reaction. 14 The
catal ytic hydrogenation can be carried out in a wde variety of solvents,
such as al cohol, cellosolves, protic polar organic solvents, ethers,

| over alif £ bt i Gt 11w ABRA0 G o i) 3 hiary group,

met hoxyet h%tngﬁ %ﬁmﬁ%rﬁl&f%nnﬁﬁ e tetrah y%lro furan, onanearygr P

di met oxyet hmn(eRp ,attieydin Rgmatdeﬁned ahwe,l andalma abmpound of formula I whereinrA jina a

m xture. The 5 reaction can proce ffer t.e ratures,and
pressur®s ¢hizelrxignoEroRmh O Hea’étcml»l"‘g‘ f 1s3f, eéﬂ"ﬁégg %fﬁé(%hydmgen F.
The corrpound qf f e I

auxi liar y wfxere Igl l%dmg]ab&‘{/lm%a}lg{e eérdrt1y %@as e‘fébdr%ﬁo gg’?\% and

t he conpou agmrrmla |V wherein Ais a 10 chiral auxiliary group, -OCH,
or -CRerr], erein Rlerr] is as defined above and Q is hydrogen or
Rlerr], wherein Rlerr] is as defined above, can be prepared by al kylating a
conpound of the _0
Q OH
Xil
A
0]

15
wherein A is a chiral auxiliary group, -OH, or -ORP, wherein R? is as defined above, and

Qis hydrogen, -CH,CH,Ph-4-OSO,CH, or RY, wherein R is as defined above, with the

required stereochemistry dependent on the reaction conditions used.

20 The alkylation may be carried out using a variety of alkylating agents, such as ethyl halide
or diethyl sulfate (see for example Benedict D.R., Bianchi T.A., Cate L.A., Synthesis
(1979), pp. 428-429, Barluenga J., Alonso-Cires L., Campos P.J., Asensio G., Synthesis,
1983, p. 53-55, Bull Chem Soc Jpn, 1986, 59, 2481, S. Patai, The Chemistry of the Ether
Linkage, Wiley-Interscience NY, 1967, 445-498 or Survey of Organic Synthesis vol 1,

25 Wiley-Interscience 1970, NY, p. 285-328).



formula Xl | [err] 15 wherein Ais a chiral auxiliary group, -OH,
or -CRlerr], whesesr Rlerr] is as defined above, and Q pET/ShddlopEeEN,
-CH err]CH err]Ph-4-0sOerr]CH err] or Rerr], wherein Rerr] is as defined
above, with the requiré€d stereochemistry dependent on the reaction
condi tions used. 20 The al kyl ation maylge carried out using a variety of
al kyl ati ng agents, such as ethyl halide or diethyl sulfate (see for
exanpl e Benedict D.R, Bianchi T.A, Cate L.A, Synthesis (1979), pp.

428429, Barl Qamg, ﬂ&éﬂﬂ% Pherei Cﬁrmﬁ.if "aﬁéﬁ‘ﬂ | Mt hesi s,
1983, p. 53-%@,} u ?mglidem oc Jpn, e&%’ég 99, 438‘1:%(,lll . Pa? -@I@ Iﬁe CHemi stry
of the Ether whemanPWﬁk@ﬁné&’dbew,laﬂﬁalsdiydmgen WH,GH&PhMSB&GH,orRSurvey of
Organi c Synt hesi s g 1, 25 Wley-Interscience 1970, NY, p. 285-328).

WO 99/ 62872 wherein R is as defined above, can be prepared by asymmetric reductmm@p/cg@ggmgb

15 The corrpolltd %Iﬁf formula XII wherein Ais a chiral auxiliary
group, -OH F wherein R err] is as defined above, and Qis
hydr ogen, CH[err]CH[err]Ph 4-0s err]CH err] or Rerr], wherein
Rlerr] is %as defined above, c% be prepared by asymmetric reduction of a
conpound of the formul o) wherein Ais a chiral
auxiliary group, -OH, or - errjj grei njR[err] is axpdefi ned above, and

wherein A is a chiral auxiliary group, -OH, or -ORP, wherein RP is as defined above, and
Qis hydrogen, -CH,CH,Ph-4-OSO,CH, or R, wherein R? is as defined above.

10
The asymmetric reduction may be performed by using a wide variety of reducing methods
which are known to reduce ketones enantioselectively (see Flynn G.A., Beight D.W.,
Tetrahedron Letters, 29(4), 1988, pp. 423-426).

s The compound of formula XII wherein A is a chiral auxiliary group and Q is hydrogen, -
CH,CH,Ph-4-OSO,CH, or RY, wherein R% is as defined above, may also be prepared by
induced chiral reduction of a compound of formula XM, wherein A is a chiral auxiliary
group and Q is hydrogen, -CH,CH,Ph-4-OSO,CH, or R, wherein R is as defined above
(see Xiang Y .B., Snow K., Belley M., . Org. Chem., 1993, 58, pp 993-994),

The compound of formula XII, wherein A is a chiral auxiliary group, -OH or -OR”,
wherein RP is as defined above, and Q is hydrogen, -CH,CH,Ph-4-OSO,CH, or RY
wherein R? is as defined above, can be prepared by converting a compound of the formula
XIv

25



Qis hydrogen, -CHerr]CHerr]Ph-4-OCSOerr]CHerr] or Rerr], wherein
Rlerr] is awohofs281e2d above. The asymmetric reducti onpOE/EERSD0941
performed by using a wide variety of reducing nethods whi ch are known
to reduce ketones enantioselectively (seggFlynn G A, Beight DW,
Tetrahedron Letters, 29(4), 1988, pp. 423426). 15 The conpound of
formula XIl wherein Ais a chiral auxiliary group and Qis hydrogen, -
CH[err]CH[e_rr]Ph-4-—OSqerr]CI/-dLerr or Rerr], wherein Rlerr] is as defined
above, may al so be prepare@ by i ndidted chiral reduction of a conpound
of formula XlIl, wherein Ais a agxi | ipary Xjyoup and Qis )
hydr ogen, -CH err] CH err] Ph-4- 0SS 1 or Rlerr], wherein Rerr] is
as defined above (see Xiang Y.B., Sndw K., Belley M, J. Og. Chem,
1993, 58, pp 993-994). 20 The conmpound of fornmula Xl I, wherein Ais a
chiral auxiliary group, -OHor -ORerr], wherein R err] is as defined
above, and Qis hydrogen, -CHerr]CH err]Ph-4-CSJerr]CHerr] or Rerr],
wher ei n R[ ewhgreinsA ésa chifal medliary grop, <OH ob<OR, syheretn/RBys asajefined aboyezand Q

conpound of  the formul a XV _ 25 g .~ \D 99/ 62872 .
PCT/ SE99/ 0034tydrogen, -CH,CH,Ph-4-OSO,CH,; or R”, wherein R" is as defined above, with the v |

ORIGIE W RCUE I LA TR o e e SR RN S
-CHerr] CH KB%L@CW‘SV 'Yhﬁi‘ﬁ&r’[r drd Edtlels, 33"@? 39‘7‘1,5[2%’85]228& RinFgl 1 ned
€ 'S e epen

above, with 't requir steéreochem stry, ent “on the reaction

condi ti ons Leehen HE£TéthedroaDgttess, B8 (17) 198D,39.18233878Y) and S. Yanada,
Tetrahedron Letters, no. 25, 1971, p 2283-2286, Kunz H.,

G. The compound of formuia II, wherein A 1is a chiral auxiliary group, and the compound
10 of formula IV wherein A is a chiral auxiliary group and Q is R%, wherein R? is as defined

above, can be prepared by reacting a compound of formula XV

Q’O
\@/X w

15 wherein X is a leaving group, such as a halogen or a sulfonate, and Q is -CH,CH,Ph-4-
OSO,CH, or RY, wherein R% is as defined above, with a compound of the formula IX

IX

o]
wherein A is a chiral auxiliary group.
20 | |
In the alkylation step the compound of formula XV is reacted with a compound of formula
IX in the presence of one or more bases such as potassium carbonate, triethylbenzyl- |
ammonium chloride, sodium hydride, LDA, butyllithium or LHMDS in an inert solvent
such as acetonitrile, DMF or dichloromethane at a suitabie temperature and time. The .



Lerchen H G, TetrahedronLetters, 28 (17) 1987, pp.1873-1876). G The
conpound of fworvakze7t|, wherein Ais a chiral auxiliary groupcr&gshdebs
conpound 10 of fornmula IV wherein Ais a chiral auxiliary group and Qis
Rlerr], wherein Rerr] is as defined @bove, ¢an be prepared by
reacting a conpound of formula XV [err]

15 wherein X is a | eaving group, such as a halogen or a sulfonate, and Qis
-CHerr]CH err] Ph-4- osgerr]CHerr] or Rerr], wherein Rerr] is as
def i ned aboveteagtionisan be carpiediont using istanddrd methiods known in the litterature. (see for

%FLH ati on B S 5‘4; 4, O Gl 181986, 45 ¥idp M o
carbonate, ¢ ahy MRy Coaen L5 1 AR CRem S 1890 € e B SRS ToAfh AL

butyl I'i t hi um GR.JXbdapelski Ja, Tethédrow Avsdetry, 2, 2, fp'd05398 21504 ODaviéd .6, DVF or
di chl oronet hane at a suitable tenperature and time. The Vio
09/ 62872 s Sanganee H.J., Tetrahedron Assymetry, 6, 3, pp. 671-674, 1995, Hulin B., Newton L.S.,

Coaction oo Bavis DYk, Girngiee BB Ribks BMiaCHrs R dMelChem. 39 38723907 (1996)

litterature. Rl L} , : g
chem 51 ( 163 oEigRke N DuBES, Delet 37 Tetbnblich ARERE. &) £ op 7122 990
J. Am Chem Soc. 1994, 116, pp 9361-9362, Negrete G R, Konopel ski
J.P., Tetrahedron Assynetry, 2, 2, pp. 105-108, 1991, Davies S. G, 5

Sanganee H. J. Therompatmediofformuls WewhsreingX is3 leping $ddp, Gich askdogenioran B. |,
Newt L.S. , Lewi-s: . E | bb M k. D. A J.
Ve Cnem N, sulgeare g8 s TR GH.PRICOSHIE GRS et Kb dhubh pcvecanbey. p,
Tetrahedron ASSVIRS fdn aRomBouddof fru{£#vi 1994) -
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15 wherein Q is -CH,CH,Ph-4-OSO,CH, or R, wherein R%is as defined above, using
standard methods known to anyone skilled in the art.

The compound of formula XVI wherein Q is - CH,CH,Ph-4-0SO,CHj or R, wherein R?
is as defined above, can be prepared by reduction of a compound of formula VIII, wherein

20  Qis-CH,CH,Ph-4-OSO,CH, or RY, wherein RY is as defined above, by standard methods
known to anyone skilled in the art.

H. The compound of the invention of formula I and the compound of formula IV, wherein

A is-OH and Qis hydrogen or R, wherein R? is as defined above, can be prepared by
25 resolution of the racemate thereof and, if desired, followed by neutralization.

The resolution can be performed by separative crystallization of a salt consisting of the

racemate of, either the compound of the invention of formuia I, or the compound of

formula IV, and a chiral base, such as quinine, in an inert solvent such as ethyl acetate or



The conpound of forrmula XV wherein X is a |leaving group, such as a hal ogen
or a 10 sum9eRee2 and Qis -CH err] CH err] Ph-4-0S( err] CHperskowmoodt err ],
wherein R err] is as defined above, can be prepared froma conpound

of formula XV 18 :

XVI OH 15

wherein Qis -CHerr]CHerr]Ph-4-OCSCerr]CHerr] or Rerr], wherein Rerr]
is as defined above, using standard met hods known to anyone skilled

in the art. toluene (seérﬂﬁrefa eMaﬁElFODﬂhdlﬂelleafh?lD?lPl dventJ. C., Giros B.,
CH err]CH err] Ph-4 Osqerr CH err] dﬁ Iﬁé wher ei n err| i s as
def i ned abovgros€arSohwarz & rI@gom;e Jer $ 136036, ShephaniR., Gdsasé Vi,dr Ghém. Ed.,l | |

wherein 20 err 4- I r.r ein
Rlerr] is as&é??@ﬂ%@bﬁ Miags 0 IJ'I W wﬁﬂ
skilledint mpound of the invention of formula I
and the corrpouxg{e{ry %Of%mﬁu\(}gh@ﬁgfm n Ais -OH and Q is hydrogen or
Rlerr], wherein Rerr] is as defined above, can ‘be prepared by 25
resolution of the racemate thereof and, if desired, followed by

‘neutral i zat i Bre compoundsTifghe inyesitionirasy hesisolated front theifreeaction mixtures using
crystallization of |t consisting of the racemate of, either the
conpound of ?WWW&*F&GW“GT formula |, or the conmpound of formula |V,
and a chiral base, such as quinine, in an inert solvent such as ethyl
acetate or WD 99/ 62872

PCT/ SE99/ 009%Héksons skilled in the art will appreciate that, in order to obtain the compounds oflifie
tol uene (see for exanple Duhanel P., Duhanel L., Danvy D., Plaquevent J.
C., G rogo B. invention icawaitemativeandér somejccasionsewore: congemient nusner §endvidual

SR R ine O RS ey bt S g 208 O 3™
pp. 403- 406, ;34231 reactions may be performed at different stage in the overall route (i.e. chemical
transformations may be perférmed upon different intermediates to those associated
hereinbefore with a particular reaction).
15
In any of the preceeding methods of preparation A-H, where necessary, hydroxy, amino or
- other reactive groups may be protected using a protecting group, RP or R as described in
the standard text “Protective groups in Organic Synthesis”, 2™ Edition (1991) by Greene
and Wuts. The protecting group R or RY may also be a resin, such as Wang resin or 2-
20  chlorotrity! chloride resin. The protection and deprotection of functional groups may take
place before or after any of the reaction steps described hereinbefore. Protecting groups
may be removed in accordance to techniques which are well known to those skilled in the

art.

25 The expression “inert solvent” refers to a solvent which does not react with the starting
materials, reagents, intermediates or products in a manner which adversely affects the yield
of the desired product.

Unless otherwise stated or indicated the term chiral auxiliary group denotes a chiral group,

30 such as a chiral alcohol or amine, for instance (-)-menthol, (+)-isomenthol, (-)-norneol,



5 The conpounds of the invention nmay be isolated fromtheir reaction

m xtures usi ngo99/2872conventi onal techni ques. Per sons sé&trkE®modsn t he
art will appreciate that, in order to obtain the corrpounds of the 10
invention in an alter nat| ve- and in some oggasi ons, +fiore conveni ent manner,
t he indi vi dual process steps nentioned herelnbefore may be perforned
in different order, and/or the i ndi vi dual reactions may be perforned
at different stage in the overall route (i.e. chem cal transfornmati ons
may be perf o(Rp2-pheyd g@vmhbb(S)Fﬁ-phenybglyadolaﬂé%pmthBmmkdmonabxe(S)-4-

herei nbefore with a particular reaction). In any of _the preceedl ng

met hods of pbmrawmhﬂmme,m@wmwgﬂ to nyerbemg}m% Yosan be cleaggd,or
reactive gro may be nrotected using a protecting group, Rerr] or R[err]
as descri bedlfl‘? e co sPo‘E‘ﬁ%g ‘glndard text "Protective groups in Organic

Synt hesis", 2[err] Edition (1991) by G eene and Wits. The protecting
group Rlerr] or Rerr] my also be a resin, such as Wang resin or 2- 20
chl orotritsyl hetbingediates resi n. The protection and deprotection of functional

groups may take pl ace before or after any of the reaction steps

descri bed herei nbefore. Protecting groups may be renoved in accor dance
to techni quesg, which are_wel | skilled in the ar.t

The expr essi JhPeOiFeRArng the mﬁg}é'{ygn\{l%f)%ﬁg%‘n\y {1on gpintrrpdiate pf the f%
with the stag{ing materials, reagents, internmediates or products in a
manner whi ch adversely affects the yield of the desired product.

Unl ess otherwi se stated or indicated the termchiral auxiliary group
denotes a chiral group, 30 such as a chiral alcohol or am ne, for

i nstance (-)-nmenthol, (+)-isonenthol, (-)- rﬂr neol , WO 99/ 62872
PCT/ SE99/ 00941 -0

(R) - 2- phenyl gl ycinol, (S)-?—phe
or (S)-4-

19
(R) - 4- phenyl - 2- oxazol i di none

ycCi gol ,

10

wherein Q is hydrogen and A is -OH or -ORP, wherein RP is a protective group, e.g. ethyl,

or A is a chiral auxiliary group, such as a chiral amine, e.g. (R)-fenylglycinol, or a chiral

alcohol, such as menthol or a chiral oxazolidinone, such as (S)-4-benzyl-2-oxazolidineone,
15 is particularly useful. It is prepared as described above. Under the same heading its use as

intermediate for the preparation of the end compound of the invention is described.



benzyl - 2- oxazol i di none, whi ch when connected to a carbonyl group easily can
be cl eaved WO9%9628872 he correspondi ng aci d. 5 I nternedi at epCT/SE99/00%41EN
preparing the conpound of fornula | of the invention an internedi ate of the
formul a |V [err] 10 whggein Qis hydrogen and Ais -OH or
-OR[err], wherein Rerr] is a protective group, e.g. ethyl, or Ais a
chiral auxiliary group, such as a chiral amne, e.g. (R -fenylglycinol, or
a chiral - - alcohol, such as nenthol or a chiral oxazolidi none, such as
(S) - 4- benzyPhdtmacemticdliptiéparations 15 is particularly useful. It is prepared
as descri bed above. Under the sane heading its use as i nternedi ate for
the preparation of the end conpound of the invention is described.

\F/yC::)T? g/Eg S? Z) g'glaelcompound of the invention will normally be administered via the oral, parentsgal,

Phar maceut i fithydiofid) buddal §8tal, vaginal, Hihs el Sh1Br RisallrBte ahW/BFiaGhhatitloh, in

normal |y be adm nistered via the oral, parenteral, I ntravenous,
buccal , s ecthelfornvefphamhacenticab prépamtiorsvdnptising<the active ingredieht eithetias a free

i nhalation, in 5 the formof pharmaceutical preparatigns conprising the
active i ngrdd.on@ phammpaceuticsl geceptahle organic of iagganis base pdditiomsaliuin & o

ohar acout | Rirrgelly AR fortg fr Deiclielon e disstisr.and patien 9 be, g
patient to Reated and thé RMEESE RRMNIERRIOhOME oRpoREoHs i YetddnfiRistetddeat varying

conposi tions may be adm nistered at varying
doses.

10
The compound of the invention may also be combined with other therapeutic agents which
are useful in the treatment of disorders associated with the development and progress of
atherosclerosis such as hypertension, hyperlipidemias, dyslipidemias, diabetes and obesity.

15 Suitable daily doses of the compound of the invention in therapeutical treatment of humans
are about 0.005-5 mg/kg body weight, preferably 0.01-0.5 mg/kg body weight.

According to a further aspect of the invention there is thus provided a pharmaceutical
formulation including the compound of the invention, or pharmaceutically acceptable
20 derivatives thereof, in optional admixture with pharmaceutically acceptable adjuvants,

diluents and/or carriers.

Pharmacological properties

25 The present compound of formula (I) will be adapted for prophylaxis and/or treatment of .
clinical conditions associated with reduced sensitivity to insulin (insulin resistance) and
associated metabolic disorders. These clinical conditions will include, but will not be
limited to, abdominal obesity, arterial hypertension, hyperinsulinaemia, hyperglycaemia
(non insulin dependent diabetes mellitus (NIDDM)) and the dyslipidaemia (plasma

30 lipoprotein disturbances) characteristically appearing with insulin resistance. This



doses. 10 The conpound of the invention nmay al so be conbined with

ot her ther apewbisg/smgent s whi ch are useful in the treat mpgi/sRéon09ar

di sorders associated with the devel opnment and progress of '

at heroscl erosi s such as hyperitension, hypezrll | pi dem as, dyslipidem as,

di abet es and obesity. 15 Suitable daily doses of the conpound of the

I nvention in therapeutical treatnment of hunmans are about 0.005-5 ng/ kg
body wei ght, preferably 0.01-0.5 ng/ kg body wei ght. According to a
further aspecdysGpidadifiial ﬂb@ﬂdﬁ%mﬂﬁbw%ﬂ&lﬁpﬁi&ﬂbﬂﬂe f pHeAGHYPEB LI cal
formul ation including the conpound of the inventioh, or pharmaceutically
accept abl e 2¢haragterisecbhy meodersthlyretayhted non-esteriftadofhttinaoids; elevatedvvérys low density

e bR anarons H5h) S ot e
b Rt

associ at eds megquiub@ iscixpertélEio Jowek TR @rdiby a3t a mErBRIMy an@ Aforiblity asideedtadiRith but
wi |l not be limted to, abdom nal obesity, arferial hypertension,

hyper i nsul i nasthtresclérggie Thksecaniiovascular disedseconditiensl includbemacroangiophatiest es
mellitus (NIDDM) and the dyslipidaem a (plasnma 30 |ipopraotein._ . .
di st ur bances) CRHaR A¥oesrdal mEetian, easehrayasculan disease and periphera artenial sesufficiency

WO 99/ 62872 - o
PCT/ SE99/ 009 4le the lower extremities. Because of their insulin sensitizing effect the compougg of

dysli pi daem aforghRQKENANePecttdD Bdire HRAMBEess dRARCA BhditiBhdskdcfated with
phenotype B, is characteri sed by noderately el evated non-esterified
fatty aci ds, elreniabpmkrgigcagmizny dikdetes like the microlangimphaties icasir{g\edl disease and
triglycerides, |lqw high _density |ipoproteins (HDL) cholestergol and the

presence of steHPal damage Eurthamobrdhe Fampqund siay Seaiseful ip troptment pLvarioBht with

t he present L [ I r G i I

ror by di Ly ana GIORF PREUE e R ARSI by L8Rk Hin B Mlp SRR B e

car di ovascul apolgiys@eevurian Btidrdrd) The B6hpélmd B Sednvention R AkdneBxic insulin
sensitizing agent with surprisingly good therapeutic effect and pharmacokinetic properties

s and without undesirable weight gain.

- General Experimental Procedures

"H NMR and *C NMR measurements were performed on a BRUKER ACP 300 and
20  Varian UNITY plus 400 and 500 spectrometers, operating at 'q frequencies of 300, 400
and 500 MHz respectively, and at Bc frequencies of 75, 100 and 125 MHz respectively.

Unless otherwise stated, chemical shifts are given in ppm with the solvent as internal
standard.
25

Working examples

Example 1.
(S)-2-Ethoxy-3-{4-(2- {4-methanesulfonyloxyphenyl} ethoxy)phenyl]propanoic acid

30



causi ng nyocardi al infarction, cerebrovascul ar di sease and peri pheral
arterial i nwofsbiezaTency of the lower extremties. Becauper/Skosighsan
insulin sensitizing effect the conpound of formula (1) is also
expected to reduce the progress of cli ”i{zﬁl conditions associated with 10
chronic hyperglycaem a in diabetes |ike e m cro-angi ophaties causing
renal di sease and retinal damage. Furthernore the conpound may be
useful in treatnent of various condi tions outside the cardi ovascul ar
system asscazaa(u&deﬂmﬂebulfoa@wxyphdnggemymmnbsmﬁnﬁbe - polycystic ovarian
syndrome. The conpound of the invention is a non-toxic insulin

sensitizing agent wth surprisingly good therapeutic effect and

2L oL, koS ok Y Rl oSt
”Easuremi‘”t"ﬁa iGning (373 gﬁf’z’f’ﬂmf’e @B%Ezféd@ﬁfmfﬁ)? n%%of\é% 3@6;5; | TY plus

400 and 500 ctro ter opera ing at [err requencl es 400
and 500 sM-IZ:netBaﬂeﬂfonyed:Monda(m atg; D2BY hislé)in dichlveomethaie at 6° Cl Q8e mdudx% VHz

respectively,. Unl ess otherw se stated, chem cal shifts are gl ven in
ppm with t heixese wes ellewed to reach s0om tempemtupe thenystirredsit room temperatimegind x anpl es
nple 1.

(S) - Et hox§lawediby TLe Therepction smixps3res, QUprd A e filtmts, van washef silpuaes ¢

acid 30
PCT/ SE99/ 0 Oléhf organic Yas@Waddredwith sodium sulfate and then evaporated in vacuo to 2géve 28g

a) 2- (4- Met(pRhEes8thf of o {dompthiessylfomidxyph@iyiethgndthamenilfonate.
p- Hydr oxyphenet hyl al cohol e (15 g; 0.108 nole) was dissolved in '
di chl or et hane. Triethylamne (27.3 g; 0.27 nole) was added fol |l owed

w18 i n of ERNAES PRI CBly )3 2 ﬁ??&ﬁ D, ST 586, 4.5 oy, 2225

(dm, 2H), 7.25 (dm, 2H).

Be.NMR (100 MHz; CDCl5): 8 34.8, 37, 27, 37, 31, 69.6, 122.2, 130.5, 135.8, 148.1.
15

b) 4-[2-(4-Formylphenoxy)ethyl]phenylmethanesulfonate

2-(4-Methanesulfonyloxyphenyl)ethylmethanesulfonate (30 g; 0.102 mole) was dissolved
in acetonifrile and slowly added to a mixture of p-hydroxybenzaldehyde (31.1 g; 0.255

20 mole) and potassium carbonate (41.46 g; 0.3 mole) in acetonitrile. The resulting mixture
was refluxed until 2-(4-methanesulfonyloxyphenyljethylmethanesulfonate was consumed.
The salts were filtered off, the solvent evaporated in vacuo, dichloromethane was added
and the organic phase was washed with water. After evaporation of the solvent, purification
by chromatography on silica gel using dichloromethane as eluant gave 21.6 g (yield 66 %)

25 of 4-[2-(4-formylphenoxy)ethyl]phenylmethanesulfonate.

'H-NMR (400 MHz; CDCl,): & 3.05-3.15 (t, 2H+s, 3H), 4.2 (t, 2H), 6.95 (dm, 2H), 7.2
(dm, 2H), 7.3 (dm, 2H), 7.8 (dm, 2H), 9.8 (s, 1H).



m xture was allowed to reach roomtenperature, then stirred at room
tenperature amg99s62872 fol | owed by TLC. The reaction m xture Wpgrkkdolopssgd and

the filtrate was washed with water. The organi c phase was dried with
sodi um sul fate and then evaporated in vacz to give: 28 ¢ (yield 88%
of . 2- (4- nmet hanesul f onyl oxyphenyl ) et hyl met hanesul fonate. 10 [err] H NWMR

(400 MHz; CDCl[err]): [err] 2.85 (s, 3H), 3.05 (t, 2H), 3.15 (s, 3H), 4.35
(s, 2H), 7.2 (dm 2H), 7.25 (dm 2H). [err] C-NMR (100 MHz;
CDCi[err]): [‘SCANMR4160 MEEz CDCTL)3537.3]38. 5838, 11625,.122.1) B10.5, 13085 18.6,188.11.
15 b) 4-[2-(4-Fornyl phenoxy) et hyl ] phenyl net hanesul f onat e

2- (4- Met hanes47fToba2.GxdPbAenyl ) et hyl net hanesul fonate (30 g; 0.102 nole) was
di ssol ved in acetonitrile and slowy added to a m xture of

p- hydr oxybenzal dehyde (31.1 g; 0.255 20 nole) and potassium carbonate

(41. 46 q; 0 uxed
until 2-(4- rre ﬁt@%xf?é@ﬁgxyp ﬁy&aﬁo’{yﬁgﬁgnesﬁﬁg} hga«gonsa/fgsgér
The salts gnere filtered off, the soI vent evaporated in vacuo,

di chl or onet hane was added and the organi c phase was washed with

vat er. After Petramethylgusmdiot (2 g7 8somoleh was gluwlyfaiddai focrsolution afy4-{2-(4-
h t h | | t 21.
(yi eld 66 5 rmsblsnosDpiy iohmhmeass aHOsR)S 00 16 B SHempIehan bh SO A o
H NVR (4Q0
20y 5. 05 (oot uphgyipBiblyp: %ﬂe‘“?%&gﬁ ol Al hoodprae’e
Plc_ZDT . sE09/ 00941 After YR8 /2B hrtemperature over night the solvent was evaporated in vacuo, Diethyl

[err] G NVR ( Jfier Malz addeD@ fMIres]due apé inspluBIe. r&t@'&l a6 Sltered offoMbyre dizthyligther9. 2,
130.6, 132.6, 138.1, 147 162. 6, 191
was added and the mixture was filtered again. The ﬁltrate was washed with sodium

hydrogen carbonate solution. The organic phase was dried (magnesium sulfate) and the
solvent was evaporated. Recrystallization of the residue in ethanol gave 20.2 g (yicld 64.6
%) of 2-ethoxy-3-{4-[2-(4-methanesulfonyloxyphenyl)-ethoxy]phenyl}acrylic acid ethyl

15 ester.

" TH-NMR (500 MHz; CDCL): & 1.34-1.38 (2t, 2x6H, J=7 Hz for both), 3.11 (t, 2H, J=6 Hz),
3.13 (s, 3H), 3.98 (q, 2H, J=7 Hz), 4. 2 (t, 2H, J=6.8 Hz), 4.28 (g, 2H, J=7 Hz), 6.87 (dm,
2H, J=9 Hz, unresolved), 6.95 (s, 1H), 7.23 (dm, 2H, J=9 Hz, unresolved), 7.33 (dm, 2H,

20  J=9 Hz, unresolved), 7.73 (dm, 2H, J=9 Hz, unresolved).
BC-NMR (125 MHz; CDCL,): § 14.3, 15.5, 35.0, 37.3, 61.0, 67.5, 68.1, 114.4, 122.0,
123.8, 126.6, 130.5, 131.7, 137.7, 143.1, 147.9, 159.0, 164.9.

d) 2-Ethoxy-3-[4-(2- {4-methanesulfonyloxyphenyl} ethoxy)phenyl]propanoic acid ethyl

25  ester

2-Ethoxy-3-{4-]2-(4-methanesulfonyloxyphenyl)ethoxy]phenyl}acrylic acid ethyl ester
(1.47 g; 3.38 mmole) was hydrogenated for 3 hours at atmospheric pressure in ethyl
acetate (50 ml) using Pd/C (5 %; 0.75 g) as catalyst, The reaction mixture was filtered

30 through celite and dried (magnesium sulfate). The solvent was evaporated in vacuo to give



c) 2-Et hoxy- 3-{4-[ 2- (4- met hanesul f onyl oxyphenyl ) et hoxy] phenyl }acrylic acid
et hyl est erw099/62872 Tet r anet hyl guani dine (9 g; 78 mmol e) waspct/sryoporagdded t o

a solution of 4-[2-(4- f or myl phenoxy) et hyl ] phenyl net hanesuf onate (27
g; 84.2 mmole) and (1, 2-di et hoxy-2- 24 oxyet hyl)tri phenyl phosphoni um
chloride (30 g; 72 mmole) in chloroform (300 m) at O[err]C After

stirring at roomtenperature over night the solvent was evaporated in
vacuo. Diethyl 10 ether was added to the residue and insoluble materi al
was filter éh%gf yiekiti8do)iof 2 tetoxy3Hdr(2- {4-methencsulfonyioxypbentylle ni xt ure was
filtered a n ‘éhel |Itra.te ggﬁngashed W th sodi um hydr ogen car bonate
sol ution. (magne5| um sul fate) and the

sol vent was evapor at ed. Recryst allization of the residue in ethanol gave
20.2 g (yield 64.6 % of

2- et hoxy- 3 [ANMR- (606 MHH TBC] 5Qﬂ!5|(Q>3HpUi=€7lle) 1Q3|’(Q>SH WP&) }2693-296 acid
ethyl 15 ester. [err H NMVR ( 500 [err [err] 1.3 -1.38

(2t, 2xGH, 25B.73.09(tf 2H, J56160,)3.13(s13H), 31'23438 (xn,dHr)z;‘ 56-3. 43 (ng.1H), 3.94-388)(m, 3. 98

5% 37 v M)A ditade By Sk, et A wesiepetibon et A bem S vea),
N A e i o A ki R S M A

?gglo 11244“5-111&3{ 0125 l\gI-Iz, CDBLR.5 115 .16.0, 380, 37.2,B8M4, 60.7166/1,/68.1,48.31 114.3,7. 9,

)
2- Et hoxy- 3-128.9( 1295 -1384h b3S UB8 Onid 763\15Rdn1T2-Bt hoxy) phenyl ] pr opanoi ¢ aci d
ethyl 25 ester
2- Et hox{{- 3- {4-[ 2- (4- net hanesul f onyl oxyphenyl ) et hoxy] phenyl }acrylic acid

et hyl est efey 2. Ethoxyi3-fal(94. SEIbRL %ﬁ ggt@g% -éﬂgyz%s at
at nospheri c?)presosurefz”] é ﬁmﬁéﬂ ?: afﬁey{ 5 ﬁ@%’gﬁ‘i@/‘c % 0.75
g) as catalyst. The reaction mxture was filtered 30 through celite and

dried (magnesium sul fate). The sol vent was evaﬁ)orat ed in vacuo to give
V\D 99/ 6287 Lithium hydroxide hydrate (0.12 g; 2.82 mmole) dissolved in water (10 i Twesslowhno4 1

2 et hoxy- 3%%13#9%{%)(%{1%5%8%%/%%%% g%(yﬁ%em?sulfonylm& hoxy) phenyl ] pr opanoi c
acid etfyl yaehfethoxy)phenyllpropanoic acid ethyl ester (1.12 g; 2.56 mmole) in tetrahydrofuran

(30 ml). After stirring at room temperature for 3 hours, water (50 ml) was added and

- tetrahydrofuran was removed by évaporation in vacuo. The water residue was acidified

with hydrochloric acid (2M) and extracted three times with ethyl acetate. The organic

phase was dried (magnesium sulfate), filtered and the solvent was evaporated in vacuo to

20 give 1 g (yield 96 %) of 2-ethoxy-3-[4-(2-{4-methanesulfonyloxyphenyl}ethoxy)-
phenyl]propanoic acid.

H-NMR (500 MHz; CDCL): 5 1.17 (t, 3H, J=7 Hz), 2.91-2.99 (m, 1H), 3.03-3.11 (m, 3H),
3.12 (s, 3H), 3.39-3.47 (m, 1H), 3.57-3.64 (m, 1H), 4.01-4.06 (m, 1H), 4.14 (t, 2H, J=6.7
25  Hz), 6.81 (dm, 2H, J=8.6 Hz, unresolved), 7.15 (dm, 2H, J=8.6 Hz, unresolved), 7.22 (dm,
2H, J=8.6 Hz, unresolved), 7.33 (dm, 2H, J=8.6 Hz, unresolved). |
3C-NMR (125 MHz; CDCL): § 15.0, 35.1, 37.2, 37.8, 66.8, 68.1, 79.7, 114.4, 1219,
128.8, 130.49, 130.52, 137.9, 147.8, 157.5, 169.1.



[er]H—NNR(SOO MHz; CDCl[err]): [err] 116(t 3H, J=7 Hz), 1.23 (t, 3H,
J=7 Hz), 2.92w099&sfxm 5 2H), 3.09 (t, 2H, 6.6), 3.13 (s POTISE9oDORL- 3. 38
(m 1H), 3.56-3.63 (m 1H), 3.94-3.98 (m 1H), 4.12-4.19 (m 4H), 6.8
(dm 2H, J=8.8 Hz, unresolved), 7.14 (dm28H J=8.9:Hz, unr esol ved),
7.22 (dm 2H, J=8.9 Hz, unresolved), 7.33 (dm 2H, J=8.6 Hz, unresol ved).
[err]CGNWR (125 MHz; CDCl[err]): [err] 14.2, 15.0, 35.1, 37.2,
38.4,60.7,66.1, 68.1, 80.3, 114.3, 121.9, 129.5, 130.4, 130.5, 138.0,

147.8, 157.4% (57 2—d§hoxyilﬁ)-(2-hydror})-(R)- -phenylethyl)-3-[4-(2 {4~methanesulfonyloxyphenyl}

2- Et hoxy-3-[ 4 4- hanesul f onyl oxyphenyl } et hoxy) phenyl ] propanoi ¢ aci d
Li t hi um hydrﬁg‘g’l‘]@i’ ”ﬁa’f@a’f‘ﬁci‘?‘dg 2.82 mml e) dissolved in water (10 m)

was sl owy added to a sol ution of
2- et hoxy- 3-[ 4- (2-{4- net hanesul fonyl oxy- 15 phenyl } et hoxy) phenyl ] pr opanoi c

aci d ethyl eg{ gjutich oF2-8thox-344-[0794-kthanesu BoriydéRyphéiylyefibxy)phen 3\‘,1@9

After stirring at roomtenperature for 3 hours, "water (5071) sﬂz;%ldled and
t et r ahydr of ureid (U&S ngﬁr’l')nmtbl@yn dq@dﬂabmﬁmm(lﬁ&nﬂbwaél’d:wle&trﬂn icebatt and was

o :hS: f ngt at Bt g8 o), g ac@l%@%@aniﬁ%ﬂ%ﬂﬁt 26 Bl e OB, Wl ;h

i 96
%I) E)?r g- e'?ﬂmg5 ﬁ‘%g,[sl? %&%ﬁwﬁanesu g%glmc%/tp %ﬂg%e}% %/S%m bedauft (%'I ©
phenyl ] pr opaagergdgiymﬂbl §3 88 g, 28 3 ﬂﬁl_:gdlé)*m Ga0R ﬁM‘Rﬂg%X@rB&ﬁ&&tﬂspen{tﬁferdvell 17

(t, 3H J=7 3.03-3. 11 (m 3H),

3.39-3.47 (rrmght—bhphl@rdﬁeﬂmnsm(?(&ml),]mm;: adid @60 ml,06 %hand]dtl)yl adctétdw(ete, adﬁbd antt6. 7
25 Hz), 6.8 ‘% , unresaqlved), 7.1 2H, J=8
unr s ol ved) pses em%re separateéﬂheﬁw pase WA ‘@mm citric sgd (Qﬂﬁﬂ)zwdnyas 6

57 2 a7, Biblponate 2 x S ) i Ml foviny e (Soditen Sy aES s Sy
]F; 3&_7|_ / gEg é /4608 Z‘iayé?aatél, in ¥8&01 The crude product Wik e HaftZ8d Kvice in ethyl acetate/htzz;gan to

f) ('S) - 2- et hogiveM-432x 6f/R)-DrethaxN-(2- hmww-&mmwam&— et hanesul f onyl ox
e oy 3- | Metmen e mambebli iy %%ap@pm% ShempirpignanHFE S
SINGS S R
28.3 nmol e) ghdmiakdptaphl 6 Eillich gel using ethyl acetate:heptan (gradient 25 to 100 % ethyl

acetate) to give 5.14 g (yield 38 %) of (S)-2-ethoxy-N-(2-hydroxy-(R)-1-phenylethyl)-3-[4-

(2- {4-methanesulfonyloxyphenyl} ethoxy)-phenyllpropanoic amide and 0.51 g (totally 4.94

g, yield 36 %) of (R)-2-ethoxy-N-(&-hydroxy-(R)-1-phenylethyl)-3-[4-(2-{4-

20  methanesulfonyloxyphenyl}-ethoxy)phenyl]propanoic amide.

H-NMR (600 MHz; DMSO-d,):  1.04 (t, 3H, J=7.0 Hz), 2.74 (dd, 1H, J=13.9 and 7.6
Hz), 2.84 (dd, 1H, J=13.9 and 5.3 Hz), 3.05 (t, 2H, J=6.7 Hz), 3.30 (m, 1H), 3.34 (s, 3H),
3.44 (m, 1H), 3.55 (t, 2H, J=5.8 Hz), 3.88 (dd, 1H, J=7.3 and 5.5 Hz), 4.15 (t, 2H, J=6.7

s Hz),4.83 (m, 1H), 4.85 (t, 1 OH, J=5.4 Hz), 6.80 (d, 2H, ]=8.4 Hz), 7.09 (4, 2H, J=8.4 Hz),
7.17 (m, 3H), 7.23 (m, 2H), 7.28 (d, 2H, J=8.3 Hz), 7.43 (d, 2H, J=8.3 Hz), 8.06 (d, 1 NH,
J=8.2 Hz).
BC-NMR (150 MHz; DMSO-dy): 5 15.2, 34.4, 37.5, 38.0, 54.6, 64.5, 65.1, 67.9, 81.1,
114.2,122.2, 126.8, 127.0, 128.1, 129.8, 130.4, 130.7, 138.1, 141.2, 147.8, 157.0, 171.1.

30



(3.82 g; 28.3 nmole) were added. After 20 m nutes the ice-bath was renoved
and (R - wooptasmy| gl ycinol (3.88 g; 28.3 nmole) was addedPCH$E/0081i rri ng
at room tenperature over ni ght di chl oronmet hane (100 m ), citric acid
(60 mM, 10 %9 and ethyl acetate were addggl and 10 the phases were
separated. The organi c phase was washed with citric.acid (60 m ), sodium

bi carbonate (2 x 60 mM) and brine (60 m), dried (sodiumsulfate), filtered
and the sol vent evaporated in vacuo. The crude product was

crystal | i zeg) (Sh2eEthoxy-2:{4v(2- {4methanesulfopylanyphenyl} ethoxy)phenyllpwpanai¢ acid

(R) - 2- et hoxy- N- (2- hydroxy- (R) - 1- phenyl et hyl )-3-[4-(2-{4-

nmet hanesul f onyl oxyphenyl } et hoxy) phenyl ] propanoi ¢ am de. The nother |iquids

15 E f, ' dth id
\r/)\ﬁ:?f i ed by?és?i'E ﬁ¥ S%W@()yﬁﬁh 'f‘j'&i- \g/]ace?ﬁy?nacet eat er eﬁel p'tjeanwas
r adi ent 25, lﬁn&gﬂﬁ‘ ﬁ?@iﬁ:‘ﬁbny kethoxyﬁﬂﬁhﬂp icAnYid 5449@98 9 nthale)38 %N
g?(S)IZ etho>?§/ N—(2°hyl droxy- (l ) - 1- pheny etrl l-3- e_ b ©

E 2-{ 4I lmets Qanmh&aler;lsubﬁmp hagx;% émlhmxap Iﬁﬁml)]apdmdmnéhwers stirred at 801 Cg
tota

(R hzzingzBf?fonﬁlgafr%ﬁ&%%ﬂ?mw&tﬁﬁwawwwﬁdeé apdythe prodpct wes extra[cted b
(600 Miz: %&Fﬁy&%‘ ﬁﬁ@ﬂq%%?gﬂéﬂi&@&g eﬂ@?*”qg agd washed 1&’[3#613 9

and 7.6 GIWnl) &&«s&rﬁﬁh salfate)) ﬁlt@rea aid evdporatddZi vadud) Pufificatidd by)=6. 7 Hz) ,
330(m1H) 34 3H), 3.44 (m 1H), 3.55 (t, 2H, J=5.8 Hz), 3.88

(dd, 1H, J= Ehﬁnmﬁgr@hs oﬁzihcacxemfsu(ghepmyetlm&ecexatg:aceuqzapxd @4099:1) s8s gradient 4 g5
(t, 10H, J=5. 4 Hz), 6..80

;. ég (31103H)an 729 OQlﬁydcsﬂlba“OWW?ht‘claen&ﬁlﬁ B @’C‘)‘Tsi&&&'yags(%g:;%f%f%% Hz) ,
lerr] .2 2 I\{S‘L{“‘ifh%“fs‘éf@%él]@?"g}e'gﬁx’bs%@ﬁp%‘g&§§9 11562 Do 2

126.8, 127.0, 128.1, 129.8, 130.4, 130.7, 138.1, 141. 2 147.8, 157.0,
171. 1. WD 99/ 62872
PCT/ SE99/ 009HMINMR (600 MHz; DMSO-d,): § 1.02 (t, 3H, J=7.0 Hz), 2.78 (ad, 1H, J=13. 9 gl 8.0

0, S5 6, TP U 0 o

met hanesyl f QX NYenk TOHR) 2192 (adII1EE F€5.248d §;7 B2)pL.15 (¢,
mol e), %l qJf%hc %hgltqg @t(]hf utﬁi?hgmd ?] ¢ di oxan (50 m a)nd wat er
(50 nl) \A/eremtxhss&ph)aaszs(u,eﬂu=637nz) 7f1dr(d,azmdas§Hzgf7a7(d;aa a8 ,S Hek er
(100 M) was added and the product was _extracted with di chl or onet hane

(2 x 100 n )74M2Hrlj=§rﬁﬂzbllé§8£&\b§rleogbrrbl ned and washed with brine

60 m), driy
bori 11 2at | on Gy Ustz bR 90k s 157" ?ﬁa%ﬂs OB S R4 122
acet at e acet iR @qigla A 7134, RGNS LML,

20

Example 2,
(S)-2-Ethoxy-3-[4-(2- {4-methanesulfonyloxypheny!} ethoxy)phenyl]propanoic acid

a) 3-(4-Benzyloxyphenyl)-2-ethoxyacrylic acid ethyl ester
25 ' '
Tetramethylguanidine (33 g; 0.286 mole) was added to a solution of 4-
benzyloxybenzaldehyde (59.1 g; 0.278 mole) and (1,2-diethoxy-2-oxyethyl) (triphenyl)
 phosphonium chioride (101.8 g; 0.237 mole ) in dichloromethane (600 ml) at 0°C. After
stirring at room temperature c;ver night, the solvent was evaporated in vacuo. The residue

3  was dissolved in diethyl ether, insoluble material was filtered off and the filtrate was



10 and azeotropic destillation with toluen gave 2.78 g (yield 79 % of

(S) - 2- et hoxy-wolodrsis?z , , 'PCT/SE99/00941

{4- met hanesul f onyl oxyphenyl } et hoxy) phenyl ] propanoi ¢ aci d. [ err] H NVR
(600 MHz; DMsO-d[err]): [err] 1.02 (t, 7J=7.0 Hz), 2.78 (dd, 1H J=13.9
and 8.0 Hz), 2.86 (dd,” 1H, J=13.9 anc% 5.2 Hz);33.04 (t, 2H, J=6.8 Hz),
3.28 (dgq, 1H, J=9.1 and 7.0 15 Hz), 3.35 (s, 3H), 3.49 (dq, 1H J=9.1
and 7.0 Hz), 3.92 (dd, 1H, J=5.2 and 7.7 Hz), 4.15 (t, 2H, J=6.8 Hz),
6.82 (d, 2H, dva thelﬂZ})he rzsxdlﬂew{(ﬂstl?tbﬂ overdight With sodium biulifite {$dturdre® water Hz) |

7.42 (d, 2H, J= Z 12.59 (s, br, 1 [err] C-NWR (150 MHz;
DVBO-d[err]): soﬂtamn) ligthylsthes. Themolid material weilzredsoff, dhe filtrate wasiextracted 22 2,

(9)- 2" Et hoxy % 38w§w st SR aentseR S o %s}’@ﬂfd&%f)ﬁb’ﬁ%%%m%’ﬁ%oi c
'?'g!t (rjamet hyl guani nmyéﬁ&wg@fh%ﬁ%ﬁams a @dﬁ@ﬁ%ﬁ}%{?ti 2

benzyl oxybﬁnZﬁbﬂeﬂsﬁﬂ BedvB86.8 cllyicli 868 %R 3 mzﬂ&x dil}-D@stoxFaceyticecty | )
(triphenyl) phosphonl um chl ori de (1(01 8 0; %Jh233€71)‘rml e)?

di chl or onet haethylesied nl) at O0C. After stirring at roomtenperature
over night, the solvent was evaporated in vacuo. The residue 30 was

di ssolved in diethyl ether, insoluble naterial was filtered off and the

filtrate was 13
BCT/ S99/ 0094101@1\41{(1251\&@ DI85/ 74.4,15.6, 61.0, 67.5, 70.0, 114.8, 124.0, 126.7, 1375,

evaporated. TipR.7,938.6UB81\WQ$367, 1434d1s%ri6pioght with sodi um bisulfite
(saturated water solution) and diethyl ether. The solid material was
filtered off, the filtrate was extracted with diethyl ether, dried

e o b e B R P B B a2

crystallization in

3-(4-Benzyloxyphenyl)-2-ethoxyacrylic acid ethyl ester (0.5 g; 1.5 mmole) was
hydrogenated at atmospheric pressure using rhodium on charcoal as catalyst (5%, 50 mg)
15 in methanol (20 ml). The crude product was purified by chromatography using
heptane:ethyl acetate (5:1) as eluant to give 50 mg (yield 10%) of 3-(4-benzyloxyphenyl)-
* 2-ethoxypropanoic acid ethyl ester.

'H NMR (300 MHz; CDCL): 5 7.47-7.30 (m, SH), 7.17 (d, J=8.8, 2H), 6.91 (d, J=8.8 Hz,
20 2H), 5.06 (s, 2H), 4.17 (q, J=7.2 Hz, 2H), 3.98 (¢, J=6.6 Hz, 1H), 3.61 (dq, ]=8.9 and 6.8

Hz, 1H), 3.36 (dq, J=8.9 and 6.8 Hz, 1H), 2.97 (4, J=6.6 Hz, 2H), 1.2 (t, ]=7.2 Hz, 3H),

1.18 (, J=6.8 Hz, 3H).

BC NMR (75 MHz; CDCL): 5 172.6, 157.6, 137.1, 130.4, 129.5, 128.6, 127.9, 127.5,

114.6,80.4, 70.0, 6.2, 60.8, 38.5, 15.1, 14.2. |

c) 3-(4-Benzyloxyphenyl)-2-ethoxypropanoic acid
Lithium hydroxide hydrate (7.4 g;' 177 mmole) dissolved in water (150 ml) was added to a

solution of 3-(4-benzyloxyphenyl)-2-ethoxypropanoic acid ethyl ester (23.25 g; 70.8
30  mmole) in dioxan (150 ml). After stirring at room temperature over night dioxan was



5 | sopropanol gave 66.8 g (yield 86.3 % of

3- (4- benzylwixygdremzy| ) - 2- et hoxyacrylic acid et hyl est ePCT/SE99/00941
[err]CGNWR (125 MHz; CDCl[err]): [err] 14.4, 15.6, 61.0, 67.5, 70.0, 114.8,
124.0, 126.7, 127.5, 128.1, 128.628131.7, 136.7, 143.1, 159.2, 165.0.
10 b) 3-(4-Benzyl oxyphenyl) - 2-et hoxypropanoi c aci d ethyl ester
3-(4-Benzyl oxyphenyl ) - 2- et hoxyacrylic acid ethyl ester (0.5 g; 1.5 nmol e)
was hydr ogenat ed at at nospheric pressure using rhodi um on charcoal as
catal yst (&Seporatedrig yace, watenwasadsded and theanixture wanw déﬂ’(ﬁl yhethegy Lhe

o g ve. soWRSr phseras 20ed it Hdrasbloss abie] ] Rrpdexcaiel S b i opanor ¢ |
opanol €

(m sy Tﬁ%%émcyhﬁeg“s%ﬁ%ﬁWe%?%% R ilveds g levipofaed’, 30

4.17 (9, Imlvetudo givell. 1@(9@1&99 2 %)afe-(mbenz'ywxypﬂexﬁd)—zdﬂmxﬁptﬁp&mlcﬁ 8

M, 1H) 3,36 (dq. o J=8. 9 and d, J=6.6 Hz, 2H), 1.22 (t,
J=7.2 Hz, 3H), 1.18 (t, J68Hz 3H) [err]C NMR (75 Mz;

25 (o) o bk clla®s ok (053090 i 3357

3- (4 Benzy X I

ydrate (/G HE0T9HaCa (B8 ROSHS EOTI D, 7. A T Y e

sol ution oi3c3q1(,ﬂt smmkcwgl;myﬂs)e 28&;6@6,ym(!;ﬁ8190ﬂb45,c1265et128'0 BlG&r (23.25
g; 70.8 30 mmole) in dioxan (150 m). After stirring at roomtenperature

over ni ght 129.3x&30.54387.1, 157.7,176.3. WD 99/ 62872
PCT/ SE99/ 00941 28
: 10

d) 3—(4—Benzyloxyphenyl)-(S)-2-ethoxy-N-(Z-hydroxy-(R)-l-phenylethyl)propanoic amide

A solution of 3-(4-benzyloxyphenyl)-2-ethoxypropanoic acid (2.92 g, 9.74 mmole) in dry
dichloromethane (30 ml) was cooled on an ice-bath and EDC (2.03 g; 10.61 mmole),
15 diisopropylethylamine (1.84 ml, 10.61 mmole) and HOBt x H,O (1.43 g; 10.61 mmole)
were added. After 30 minutes the ice-bath was removed and (R)-phenylglycinol (1.46 g,
'10.61 mmole) was added. After stirring at room temperature over night ethyl acetate (100
ml) was added and the mixture was washed with potassium hydrogensuifate (1 M),
saturated sodium bicarbonate solution, sodium carbonate solution and brine. The organic
20 phase was dried (sodium sulfate), filtered and the solvent was evaporated in vacuo. The
crude product was purified by chromatography on silica gel using ethyl acetate:heptan to
give 1.5 g (yield 37 %) of 3-(4-benzyloxyphenyl)-(S)-2-ethoxy-N-(2-hydroxy-(R)-1-
* phenylethyl)propanoic amide and 1.25 g (yield 31 %) of 3-(4-benzyloxyphenyl)-(R)-2-
ethoxy-N-(2-hydroxy-(R)-1-phenylethyl)propanoic amide.
25
'H NMR (400 MHz; CDCL): & 7.43-7.27 (m, 8H), 7.22 (d, J=8.3 Hz, 4H), 7.13
(d, NH, J=7.8 Hz, 1H), 6.96 (d, J=8.3 Hz, 1H), 5.08 (s, 2H), 5.01 (m, 1H), 3.99
(dd, J=6.8 and 3.9 Hz, 1H), 3.69 (m, 2H), 3.50 (g, J=6.8 Hz, 2H), 3.15 (dd,
J=14.2 and 3.9 Hz, 1H), 2.97 (dd, J=14.2 and 6.8 Hz, 1H), 2.94 (m, OH, 1H),
% 116(t,J=68Hz,3H).
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evaporated in vacuo, water was added and the m xture was washed with

di et hyl et heryo J9x2872 wat er phase was acidified with hydrogdyekdofeedaei d (1
M and extracted with ethyl acetate. The organi ¢ phase was vvas?led W th
wat er and brine, dried and the sol vent wagqevapor at ed in vacuo to give
21,1 g (yield 99.2 9% of 3-(4-benzyl oxyphenyl)-2-ethoxypropanoic acid. 5
[err]H NMR (300 MHz; CDCl[err]): [err] 1.15 (t, 3H), 2.9-3.1 (m 2H),
3.35-3.45 (m 1H), 3.6-3.7; . (m 1H, 3.95-3.41 {m 1H), 505(s 2H) ,
6.95 (d, 2H) "cmmz(goomiz pé: 81523”[1575"1389 13700e130.% 1R, (75 Mz;

CDCl [err] [lerr 15.0, 38.1, 66.6, 70.0 . 79.9, 114.7, 127.5, 128.0, 128.86,
129. 3 130 5128.6,7128.4, 137/7,7127@62733, 1245, 114.4, 814) 69.8, 66.3, 66.0, 55.3,

3- (4- Benzyl Oéi@hg{ﬁ[) (S)-2-ethoxy-N-(2-hydroxy-(R)-1-phenyl ethyl) propanoic
am de i on of 3-(4-benzyl oxyphenyl) - 2-et hoxypropanoic acid
(2.92 g, 9.74 mmole) in dry di chl oronet hane (30 m) was cool ed on an
I ce-bath and EDC (2.03 g; 10.61 mmole), 15 diisopropylethylamne (1.84 nm,
10. 61 mmlse) epsid-Beltyloxyphenyl)}(S)-2-kthélygtopakidictatidmol e) wer e added.
After 30 m nutes the ice-bath was renoved and (R)-phenylglycinol (1.46 g,
10. 61 mmol e) was added. After stirring at roomterrperature over night ethyl

hyar agensul { A1 RepprBhen T At le Bt ok Epbeeto Detpmmo B aideoc uim
ol fate) . 11§ pa ERm G SLRLOR Conckb R AMNYTRATT SRR

product was pily ardd dickahy (mﬁﬂmm C&BhS’ héuds. SThe ir€atiG® nixthiieWeasPolided onto water
acetate: heptan to give 1. $ yield 37 % of

3- (4- benzyl of328trebiynd B’(iEFtBQ with aggtate- 'ﬂhy@rgmpqh@evzas washed with brine, dried
gh?zylbgagg: 2)%9[“ u‘;innsoI @te?ﬁ)\cpt%e sglvent was 5e9ap§:¥atecf in vacuo{% give 6.85 g of a mixture of 3-

IEH

0400 M. - o Pae i PRSI S BlopaRc LRBRANS (S Efiaxy-$ 4 hydraxysifgpl i, M
(d, NH, J=7. Bropanoid kiid, vhiGbwishsed withautHrthet Phrifi®atio. (S, 2H), 5.01 (m 1H),

3. 99 (dd, J=6.8 and 3.9 Hz, 1H), 3.69 (m 2H), 3.50 (g, J=6.8 Hz,
2H), 3.15 (dd, J=14.2 and 3.9 Hz, 1H), 2.97 (dd, J=14.2 and 6.8 Hz,

1H), 294, (Mg Rhi 1480 MEZ CDCL): 57.47-7.30 (m, 5H), 7.19 (d, J=8.8, 2H), 6.93 (4, J=8.8 Hz,
2H), 5.10 (s, 2H), 4.06 (dd, J=7.8 and 4.4 Hz, 1H), 3.64 (dq, J=9.8 and 6.8 Hz, 1H), 3.44
-(dq, 79.8 and 6.8 Hz, 1H), 3.09 (dd, J=14.2 and 4.4 Hz, 1H), 2.98 (dd, J=14.2 and 7.8 Hz,
1H), 1.19 (t, J=6.8 Hz, 3H).

20 £} 3-(4-Benzyloxyphenyl)-(S)-2-ethoxypropanoic acid ethyl ester

Hydrogen chloride (g) was bubbled through a solution of 3-(4-benzyloxyphenyl)-2-(S)-
ethoxypropanoic acid (6.85 g) in ethanol (400 ml). Thionyl chioride (2 ml, 27.4 mmole)
was slowly added and the reaction mixture was refluxed for 2 hours. The solvent was

25 evaporated in vacuo to give 8 g of 2 mixture of 3-(4-benzyloxyphenyl)-(S)-2-
ethoxypropanoic acid ethyl ester and (S)-2-ethoxy-3-(4-hydroxyphenyl)propanoic acid
ethyl ester which was used without further purification.

'H NMR (300 MHz; CDCL): § 7.47-7.30 (m, 5H), 7.17 (d, J=8.8, 2H), 6.91 (d, J=8.8 Hz,
s 2H), 5.06 (s, 2H), 4.17 (q, J=7.2 Hz, 2H), 3.98 (t, J=6.6 Hz, 1H), 3.61 (dq, J=8.9 and 6.8



30 1.16 (t, J=6.8 Hz, 3H). WD 99/ 62812

PCT/ SE99/ 0G#Pd 89/62872 PCT/SE99/8041
[err]C NWR (100 MHz; CDCl[err]): [err] 172.3, 157.5, 138.9, 137.0, 130.7,
129. 4, 128.6, 128.4, 127.7, 127.&0 127.3, 126.5,

114.4,81.0, 69. 8, 66. 3, 66. 0, 55. 3, 37.8, 15.1. s e€)

3- (4-Benzyl oxyphenyl ) - (S) - 2- et hoxypr opanoi ¢ acid _

3-(4-B I h 1)-(S)-2-eth -N- (2- hyd - (R).-.1-ph I I [

a de - Eg ¥, 530, S8 9w 65 Hea S P Uy B iie bRe i Le Bk $8ITr 0 -

acid (27 nn én% 04 m ) and di oxane (104 m) at 90[err]C for 5
el 184k '

hours. Th ure was poured onto water 10 (220 m) and

aried : 5 192.6015796)137.RNF50R, s 5 exgs;d 2migf ks, ne,
m\(Esoal 3@%%‘9 6 1726 0157%)

dried and the solvent was evaporated in vacuo to give
6. 85 g of H4M,8014; 20.0f6632, 60.8, 38.64tHEAA. oxyphenyl ) - 2- (S) - et hoxypr opanoi ¢
acid and (S)-2-ethoxy-3-(4-hydroxyphenyl) - propanoi ¢ aci d, which was
used without further purification. 15 [err]H NVMR (400 MHz; CDCl[err]):

7.47-7. 5 19 =g 38 , J=8.8 He, oH) |
[5.er1{)](s, zzI@9-2%%%Y5%I4-§Z%@Pimﬁﬁwﬁ3@%i%@:’?‘%‘é*d(dq, J=9. 8 and 6.8H)Hz,
1H, 3.44  (dgq, J=9.8 and 6.8 Hz, 1H), 3.09 (dd, J=14.2 and 4.4 Hz,
1H. 2.98 (dd, J=14.2 and 7.8 Hz, 1H), 1.19 (t. J=6.8 Hz, 3H). 20

f) 3- (4- BeB{3Beizyiroyphtnyl) €5)-2ethokypropaojzeacisl athyl ester wasyydreganated at
d hlorid bubbl ed th h a. ' _—
B s b n ok S SRS B S0Pt BSERSOR %t
400 ). Thionyl chlori ' 4 | dth
Feact| dh” nRpERPerREy B G b4 vhine 15 et uckibe as chualiff® s GRS 20D N

in vacuo t&egé ma%ij%pg(s).fz-&llléﬁij-(li.ﬁycﬁgxﬁhéﬂyl)iﬁéwhi@wﬂbﬂm lejtet. S) - 2-

et hoxypropanol ¢ acid éthyl ester an
(S)-2-ethoxy-3-(4-hydroxyphenyl ) propanoi ¢ aci d et hyl ester which was

Lorr) 7. a7 nadR (a0 Wiz PGS § §1o e grrmot ] A 41 Bg, YaEREL S W1
?-:g?g( s d?gi_l%s f1} 5 445 43 G4, B 8:57%3 86 (o198, 4.be (£ TH; 65 ), 4L g, BEOF=1( da,
s Hz), 530 (s, 1 OH), 6.74 (dm, 2H, J=8.5 Hz, unresolved), 7.10 (dm, 2H, J=8.5 Hz,
unresolved).
' BC.NMR (100 MHz; CDCL): 5 14.2, 15.0, 38.4, 609, 66.2, 80.4, 115.1, 129.0, 130.5,

154.5,172.7.

20  h)(S)-2-Ethoxy-3-[4-(2- {4-methanesulfonyloxyphenyl} ethoxy)phenyljpropanoic acid
ethyl ester

A solution of 2-(4-methanesulfonyloxyphenyl)ethylmethanesulfonate (described in
Example 1a) (2.41 g; 8.14 mmole) in acetonitrile (11.8 ml) was added to a mixture of (S)-
25 2-ethoxy-3-(4-hydroxyphenyl)propanoic acid ethyl ester (1.3 g; 5.46 mmole), potassium
carbonate (2.26 g; 16.4 mmole) and magnesium sulfate (1 g) in acetonitrile (50 ml). The
reaction mixture was refluxed for 19 hours. More of 2-(4-
methanesulfonyloxyphenyl)ethyl-methanesulfonate (0.8 g; 2.73 mmole) was added and the

reaction mixture was refluxed for another 25 hours. Solid material was filtered off and the



WD 99/ 62872
PCT/ SE99/ 00943 sos2872 .
Hz, 1H), 3.36 (dq, J=8.9 and 6.8 Hz, 1H), 2.97 (d, J=6.6 Hz,P%l?ﬂ'T?gﬂ (t,

J=7.2 Hz, 3H), 1.18 (t, J=6.8 Hz, 3H),, [err]C NVR (75 Mz
CDO [err]): [err] 172.6, 157.6, 137.1, 13014, 129.5, 128.6, 127.9. 127.5,
114.6, 80.4, 70.0, 66.2, 60.8, 38.5 15.1, 14.2. 9)

(S) - 2- Et hoxy- 3- (4- hydr oxyphenyl ) propanoi ¢ acid etfiyl ester
3- (4- Benzy| oxyR&ftWas kvaporatedin Shb ¢4 @%mggf(%méﬁm&tytmes £ was

hydr ogenat ed at at nospheri c pressure hours in ethyl acetate using
Pd/ C as cat aimetianesalfonyloxyphemyl} diyoxijphenyl hpropatoicacidéthylostesi | i ca gel using
tol uen: ethyl acetate as eluant gave 3.83 g (yield in 3 steps 76 9% of

(S)-2-et hoxy- 3-(4-hydroxyphenyl ) propanoi ¢ acid ethyl ester.

[err] H-NMR (40 ' %_ 7P [ t =5, 8tz . 24.(t, 3H,
I=7 Hz), 2. o8 (I(%&,M%ﬁ?" 48, L’%)"gm%gﬁsm%“]y?}ggﬂ%” ?ﬁb"M‘?“%’Q"éﬁ’?ﬁ‘?}iﬁ oy
4.00 (t, 1H, 6.5 Hz), 4.18 (g, 2H, J=7 15 Hz), 5.30 (s, 1 OH), 6.74 (dm
2H, J=8.5 Hz, unresolved), 7.10 (dm 2H, J=8.5 Hz, unr esol ved) .
[err] C- NVR ( Lixbiukttrydr&3ids hysiraté {0.22%g; 15]45mmale) diSsolved3n water (Omd), wasaldyly 80. 4,
115.1, 129.0,  130.5, . 154.5, 172.7. 20 h)
(S) - 2- Et hoxy 28ded.to a mixtre of{Blfrethory-arid(S{¢methapesudionieyynbsayly sthoxyophersilc
aci d et hyl ester. lut b on _of ..
(- met hane SPROS Rt stLsrr (22 2 Rbled i tesminiteofmm (30 pabap, pter 10
Exanpl e 1a) @dy 4%°@. The dchctibirhBdturt Wad SiftAt 5¢ CleSr £ 3 hodks Ut RoveTorSiHaHs, 20 a
m xture of (S)- 25 2-ethoxy-3-(4-hydroxyphenyl)propanoic acid ethyl ester
(1.3 g; 51046 OFdbe) S hguos asisit 367 C for 3,5 baurh oMatedithi@nifydnoxidehytiraten(ddan g aln@d
i | f 1 ' itril m). Th i '
e oot il 5 s b 17 . A ot 214 S5 ot U
net hanesul fo - a " . S
ndded and t nat \6PCRRGE A BYaroidRh HANGRL A AR n D gl ainryed ISR 4D
Sol i d mat eri gasWalded The Rictidn HiktuA\Wad dfiered at 25° C for 3 h¥EsARA B8 &ept at 2° C for
PCT/ SE99/ 00941
67 hours, Tetrahydrofuran was evaporated in vacuo and then water and ethyl acetate were
ts  added. Insoluble matertal was filtered off and the phases of the filtrate were separated. The
water phase was washed twice with ethyl acetate, acidified with hydrochloric acid (2 M;
'3.2 ml) and extracted with ethyl acetate (30 ml). The organic phase was washed twice with
water, dried (magnesium suifate), filtered and the solvent was evaporated in vacuo to give
1.9 g (yield 72 % in 2 steps) of (S)-2-ethoxy-3-[4-(2- {4-methanesulfonyloxyphenyl}-
20 ethoxy)phenyljpropanoic acid.

'H-NMR (600 MHz; DMSO-d,): § 1.02 (t, 3H, J=7.0 Hz), 2.78 (dd, 1H, J=13.9 and 8.0

Hz), 2.86 (dd, 1H, J=13.9 and 5.2 Hz), 3.04 (t, 2H, J=6.8 Hz), 3.28 (dq, 1H, J=9.1 and 7.0

Hz), 3.35 (s, 3H), 3.49 (dq, 1H, J=9.1 and 7.0 Hz), 3.92 (dd, 1H, J=5.2 and 7.7 Hz), 4.15 (t,
25 2H,J=6.8 Hz), 6.82 (d, 2H, J=8.7 Hz), 7.11 (d, 2H, J=8.7 Hz), 7.27 (d, 2H, J=8 .5 Hz),

7.42 (d, 2H, 7=8.5 Hz), 12.59 (s, br, 1 OH).

3C-NMR (150 MHz; DMSO-d,): 5 15.2, 34.4, 37.5, 37.7, 65.0, 67.9, 79.4, 114.2, 122.2,

129.6, 130.4, 130.7, 138.0, 147.8, 157.1, 173.4.



31 sol vent was evaporated in vacuo to give 3.6 ¢

of (S) - 2- et hwoyeeB2dra- ( 2- { 4- PCT/SE99/00941

met hanesul f onyl oxyphenyl } et hoxy) phenyl ] - propanoi ¢ acid ethyl ester.

i) (S)-2-Ethoxy-3-[4-(2-{4-nethanesul f ogl oxyphenyl } et hoxy) phenyl ] pr opanoi c
acid Li t hi um hydroxi de hydrate (0.229 g; 5.45 mole) dissolved in ;
water (6 mM) was slowy added to a m xture

of (S) - 2- et hoxy- 3- [ 4- ( 2- { 4- met hanesul f onyl oxyphenyl } et hoxy) phenyl | -
propanoi ¢ Zioldgicalragtivibst er (2.29 g; 5.24 nmole) in tetrahydrofuran (50 m)
and water (10 m) at 5[err] C The reaction mxture was stirred at 5 C
for 2.5 hours, at 20[err] C for 3 hours, at 10 O C for 15 hours and at 20

€ Lo 3. Mol Gy Ut QA P ol e e 8B )
of stirringfthe Umé obl6b &mﬂlfﬁt% s dffhhiberessidedthedsst Botfpaind by gavilge odceDS :

nmol e) di ssol ved in water was added. The reaction m xture was

stirredsat dady forf7alays Ommiasaday afitheexperiment the aimals were anesmktlhedﬂh;aﬁer

Tet r ahydr of t h th t at
wore 15 adduein e e BB A bl ares paller uh 88 e Sk PESHANCSS of the
filtrat |
acetate. adhayPiat Qekpnabf of ehucodt a3 gl Bl A Blon %“%f%g%%t%‘%%%?ed
with ethyl dibetidinice(ofthedame afb eeroédissvoatrp The welzht fthe aficd whsReasutdd

wat er, dried (magnesiumsulfate), filtered and the solvent was evaporat ed
in vacuo t defpreand after the, egpgnpgnt@ndjthppbwl;(qd weightggin) wasfcompared to the weight

&t hoxy) Bhordh 3%&%&%35%@&9@5”' MR iR e dse Gz b))
Egcrj,r] 1ﬁ, 03 :l%l d’;’?%ﬁ%’t%sgﬁi’%& 2?#%?*%%@%@@(" the 1H J 5 ?6

and 7.0 corredﬂbhdm@vﬁl’ﬁes(ﬁ‘om%écon&olﬁl@-oﬁplq, 1H, J=9.1 and 7.0 Hz) 3.92 (dd,

1H, J=5.2 and 7.7 Hz 4.15¢(ft 25 2H J=6.8 Hz), 6.82 (d, 2H J=8.7 Hz),
7 11 (d, 2|Iheﬁesre¢ Fapentioetiqed]’ wmalcallaged a5 the gverage percpnigpdyctionpfithe) =g 5

), 12,52 s ey e npuin b1 R 438, B SRRl by’ 3.2

138.0, A7 The tﬂéZpeﬁuc &fféot Bf the tested compotfdsA3eétdihg4o the invention was compared to
PCT/ SE99/ 00941

Bi ol ogi cal thesams dffect in the pridrartuonipognd tbglitazone, adynimistrérbd by gayage mlttnforal he

i nventi on was tested IIH( obese d| abet ic mce
dose of 100 umo

The superior effects of the tested compound according to the invention compared to that of
20 troglitazone when given in the same oral dose demonstrate the increased potency and

efficiacy of the claimed compound.
Abbreviations

235 NIDDM non insulin dependent diabetes mellitus
VLDL  very low density lipoproteins
HDL high density lipoproteins
IRS insulin resistance syndrom
PPAR ' peroxisome proliferator activated receptor
3 DEAD diethyl azodicarboxylate



of the Umea ob/ob strain. G oups of mce received the test conpound by
gavage once Swdasbwrs or 7 days. On the |ast day of the experbeggﬁémﬁfu

ani mal s were anesthetized 2h after dose in a non-fed state an ood

was collected froman incised artery. Pla§¥a was anal yzed for
concentration of glucose, insulin and triglycerides. A group of untreated
obese di abetic mce of the sane age served as control. The wei ght of
the m ce was neasured Jbefore and after the experiment and the obtained
wei ght gain nﬁﬂntonpamddmbmmnhq“wmmght 10  gain of the control animals.

The i ndi vi dual__val ues fo glucose insulin and triglyceride | evel s of

the nice frofPbhe t hylanginepropyl)-3-sthyltathodiimi epercent rage of the

i1 ot was ERXAACE: L3P soRagy Setbamotimiteibgiveniorithe L hrec

vari abl es gl e, | cerides below the levels in the
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and pharmaceutically écceptable salts, solvates, and crystalline forms thereof.
10 2. A process for the preparation of a compound according to claim 1, characterized by

a) converting a compound of the formula I

15
wherein A is a chiral auxiliary group or the group -ORP, wherein R is a protective group,

or

b) reacting a compound of the formula Il

20



and pharmaceutically acceptable salts, solvates, and crystalline forns
thereof. o 2voAlemesmcess for the preparation of a conpound agepkpdogesiO
claim1l1, characterized by a) converting a conpound of the forrmula I

[err]- wherein Ais a chiral auxiqiary group or the group
-OR[err], wherein Rerr] is a protective group, or b) reacting a
conpound of the formula Il 20 WO 99/ 62872

PCT/ SE99/ 00941 A 35 J[err]

with a conpound of the for mila IV sX
i
0]

0]
\_

=4 IR

with a compound of the formula IV

0O
v

in which formulas A is -OH, a chiral auxiliary group or the group -ORP, wherein RP is a
protective group, X is -OH or a leaving group and Q is H, whereafter, if necessary,
hydrolysing the obtained compound, or

10

c) diastereoisomerically separating a2 compound of the formula V

15
wherein Q is -CH,CH,Ph-4-OSO,CH; and A is a chiral auxiliary group, whereafter
hydrolysing the obtained compound, or

d) enantiomerically separating a compound of the formula V

20



[err] in which fornulas Ais -OH, a chiral auxiliary group or
the group - WY W62872 wherein Rerr] is a protective gropgr/sKos/mestOH or
a leaving group and Qis H whereafter, if necessary, hydr ol ysi ng t he

obt ai ned conpound, or 10 c) di astesem sorrerl CW

.conpound of the fornmula V

-CH err] CH err] Ph4- Gsgerr]CHerr] and Ais a Chl raI Hm (H
wher eafter hydr ol ysi ng t he obtai ned conpound, m”ﬂr ,IHmnﬂ",
enantionerically separating a conpound of the for rrul a V
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wherein Q is -CH,CH,Ph-4-OSO,CH; and A is -OH or ~ORP, wherein R is a protective
s  group, whereafter, if necessary hydrolysing the obtained compound, or

e) asymmetrically reducing a compound of tﬁe formula VII

Vi

10
“wherein Q is -CH,CH,Ph-4-OSO,CHj; and A is -OH, a chiral auxiliary group or the group

-ORP, wherein R” is a protective group, whereafter, if necessary, hydrolysing the obtained

compound, or

15 f) alkylating a compound of the formula XII

O OH
e
Q Xl

O

wherein Q is -CH,CH,Ph-4-OSO,CH; and A is -OH, a chiral auxiliary group or the group
20 -ORP, wherein RP is a protective group, whereafter, if necessary, hydrolysing the obtained

compound, or



[er]r wherein Qis -CHerr]CH err]Ph-4-CsJerr]CH err] and Ais
-OH or -OR[erywboodagrein Rlerr] is a protective s group, WeerSRddass: | f

necessary hydrol ysing the obtai ned conpound, or e) asymetrically
reducing a conpound of the formula VI 37 [err] 10 wher ei n
Qis -CHerr]CH err]Ph-4-Oserr]CHerr] and Ais -OH a chiral auxiliary
group or the group -ORlerr], wherein Rlerr] rotective group

f) alkylating a conmpound of the forrmula Xl

!g—{] a chiral) Mmgfgrg‘:’%?nn@‘lﬂaﬁ @F’; ';Ttr!‘lgfifﬁ[)r]zgh 4CR[ er%lﬂl,%,r'ser i’&?grr&\] ! |Ss

a protective group, whereafter, if necessary, hydrolysing the obtained
conmpound, or WO 99/ 62876

PCT/ SE99/ 00941 Q/ XV
X

s with a compound of the formula IX

whereafter, if necessary, hydrol ysing the obtai neﬂy conp

o\

Y

0
in which formulas X is a leaving group, Q is -CH,CH,Ph-4-OSO,CH; and A is 2 chiral
10 auxiliary group used to induce chirality in the product whereafter, hydrolysing the obtained

compound, or

h) resolving a racemate of the formula I ™°

P
0] (o)
0]
\S/O I
/N

15

whereafter, if desired, the compound obtained according to any of methods a)-h) is
converted to a pharmaceutically acceptable salt, and/or a solvate such as a hydrate thereof.

20 3. A compound of the formula IV



37 g) reacting a conpound of the formula XV

[err] 5 wowy/éz8zz conpound of the fornmula I X [ err] PCT/SE99/0098thi Ch
formulas Xis a leaving group, Qis -CHerr]CHerr]Ph-4-0CsJerr]CH err] and
Ais a chiral 10 auxiliary group used3go induce chirality in the product

whereafter, hydrolysing the obtained conpound or h) resolving a
racemate of the forrmula I[err] [err] whereafter, if
desired, the conmpound obtai ned acggrding t ny of met hods a)-h) is

converted to a phar maceut i @l |
hydrat e t hereof. 20 3. A conmpp

pt ab0é sait, and/gf a solvate such as a,
of the foAmJIa I

© MR O O 1
Tk 4 L L S *

wherein Q is hydrogen and A is -OH, a chiral auxiliary group or the group -OR?, wherein

RP is a protective group.

4. A compound according to claim 3, wherein in formula IV A is -OH or alkoxy having 1
to 3 carbon atoms.

5. A compound according to claim 1 for use in therapy.

10 : _
6. A pharmaceutical formulation containing a compound according to claim 1 as active
ingredient optionally together with a pharmaceutically acceptable carrier, adjuvant and/or
diluent.

15 7. The use of a compound according to claim 1 in the manufacture of a medicament for

the prophylaxis and/or treatment of clinical conditions associated with insulin resistance. -

8. A method for the prophylaxis and/or treatment of clinical conditions associated with «
insulin resistance wherein a therapeutically active amount of a compound according to

20 claim 1 is administered to a mammal in the need of such prophylaxis and/or treatment.

9. A method according to claim 8 wherein the prophylaxis and/or treatment of clinical
conditions associated with insulin resistance is the prophylaxis and/or treatment of

dyslipidaemia in such conditions.
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wherein Qis hydrogen and Ais -OH a chiral auxiliary groupﬁgpskﬁed’o%frl

-OR[err], wherein Rlerr] is a protec# ve group. 5 4. A corrpound
acc.ordingto claim3, wherein in fornula Ais -OH or al koxy having 1
to 3 carbon atons. 5. A conpound according to claim1 for use in
t herapy. 10 6. A pharnmaceutical formulation_containing a conmpound

accor di ng tOlG'A‘zﬁétﬁo@&c&‘Hiﬂg‘f@clameWH&%iﬁﬁie?%p g‘/}ds%a)ohée dFefinithit h @

phar maceutical |y acceptabl e carrier, adjuva uent . 15 7.
The use of aom;hﬂnmm‘soexatcdmdﬂumlﬂmmmmisﬂlelptobhylmmmicﬁattwaﬂnaftoﬁ

medi canment wg t he, prophyl axi s and/ or treatment of clinical conditions
associ at ed wAYRSTBIXeAsMI4InnoR; endent diabeges meMifiishod for the prophyl axis
and/ or treatnment of clinical conditions associated with insulin

resi stance wherein a therapeutically active am)unt of a corrpound accordi ng
to 20 ckai mlAlpmm%w&mcamﬁﬁﬂaﬁ&ﬁr mt%iéﬁ | axis
and/ or treatnent. . A net hod accordi ng to cI al m8 ereln the
prophyl axi s eomlitions hsseemtﬂd mitithahsudib resistanice wherein the active ingredient is a compound

according to claim 1.
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