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DERTVATI VES AND A- N. 4LOGS Field of invention PCTI / e pres?rhtNUV 2007
invention releates to certain novel 3-aryl-2-hydr l !“ acid
derivatives and anal ogs) to a process for prepari unds, havi ng

the utility in clinical conditions associated wth ins$% resistance, to
nmet hods for their therapeutic use and to pharnaceutical conpositions
containing them 1o Background of the invention Insulin resistance, defined
as reduced semsid2snity to the actions of insulin in the whetesiodyssOr

i ndi vi dual tissues such as skeletal nuscle) myocardium fat and |iver
prevail -in many individuals with or without diabetes nellitus. The insulin
resi stance syndronme, |IRS, refers 1s to cluster of manifestations
including insulin resistance with acconpanying hyperinsulinem a, possibly
non insulin dependent diabetes nellitus (NIDDV, arterial hypertension,
central (vi sy 3lARVDEROPYONIYALTIP DERIVA TOPES AAES Adades@nged | i poprotein

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

| i poproteins) and reduced HI LL (high density |ipoproteins) concentrations
and reducedeeiIE&iiIrll‘pl égds. zo Recent epidem ol ogi cal research has docunented
t hat i ndivi nsulin resistance run a greatly increased risk of
cardi ovascul ar norbidity and nortality, notably suffering tom nyocardi al
infarction and stroke. In non-insulin dependent diabetes nellitus these

at her oscker d5¢ Brepaat BveEWior sHeAMsI o Pstabeneye!l Irprvl-8-18d8exypropiohicdeid degvatives | n

clinical meqjci i nly Limted. awareness of. the need to
i ncr ease thgn#:#égjﬁ%’g(?égrﬁg%f ?t%/tip?{?%%r?#]%uﬁgc ‘ﬁamf“ﬁ]&é‘%g% 1&& mtcﬁlélcaI

dysl i pi dem gondlitical adsscigredwithl @iseith de€isteRdss® thtBo@UBLIhelr MHefHeRicOgE 8RS0 Of

at her oscl erosi s. -2 0 NOV 200Z WO 99162871 2 PCTI SE9Q9/ 00942 Furt hernore
there is at PharmaeHicaheopresiivaeeniranadifcavai | abl e to adequately correct the
nmet abol i ¢ derangenents associated with IRS. To date, the treatnent of N DDM
has been focused on correction of the deranged control of carbohydrate

met abol i sm Baseeduat efithedrivbntidne di sease. Stinul ati on of endogenous insulin
secretion by nmeans of secretagogues, |ike sul phonylureas, and if necessary
adm ni strati on of exogenous insulin are nethods frequently used to
normalize b b tradM kit A0 L 0Q: Lher - jasulin
resi stance gﬁgﬁwélalg%%i wggtr:?%crte aidtc%l%seg%lhggy )rga%% ? %%Otng? f%ﬂgmoﬁﬁ{g%@%%ogro H?educe
car di ovascubaindivisiubl tdsuey swhds sieteta musyle, hpoadiiom) fanarslunver grevesfitimenaty i nvol ves
a significant,.risk af h I ma wW.th soci ated, conplicatiqns. 10 O her
t her apeut i c”@fvﬂé{ia'gdﬁg’s“ﬁ‘g@g“%g%ﬁ@éﬂ’%ﬁ“aﬁ? F&P-‘i%ﬁéls’iaﬁ“gsp’ﬂ%%@ tT41561 i sm or
absor ptien, 1J DQhddonthaBEGtaMsd8Rudis luidsretR ROl RomPinygUcOsi dase.

i nhibitors, such as acarbose. Although these agents have beéen efficaci ous
to a degr eehynehisfulingrniai poseblyneminsulin édperdent digbetssmeliing MMPN) agertke ef f ect s.
s A novel therapeutic strate i nvolves.the use of insulin.sensitizing
agents, suchypaege%hoé" feﬁlfr%z(&sfe&igﬁ%b&f%n&ﬁ%ﬁieérﬂaﬁgsefvtf&@f g?’ﬁngﬁg}li’oﬂ”r‘ét&inat e their
ef fects vi aleadls Agailpthatactsibdd by dvaftdolTasy, (Je@fﬁﬁ&@éﬁi{y@o@}dt&%%@ is the
prototype in this class. In aninmal nodels of 1RS these conpounds seemto
correct i nstAdpesdFHal G¥ghrisasitrlipopisteins sonsicntratibnh ypbretvded fiptrelysimeni a and Zo
hyperinsylinenma, as well as hyperglycenm a in diabetes, by inproving
insulin sensitivity via an effect on |lipid transport and handling, |eading

t 0 enhancedRedutidpidenasibeiOd résBarckipls GoalmERISTIng: inkivicakls 3 iadifpRsBtahdessue.
Ciglitazone as wel | as Tater described thiazolidinediones in clinical

devel oprment T a geatly drcrdnsedarish of pardic xasowiar maeidityeandrmestiliyy, derebly sufferiagcept abl e

toxicity or i.nad at.e .«.Ther.efore there is a ne for _new and

o oSS R Bl PR SR, 1 TR S SRS e B e
atherosclerosis related conditions cause up to 80% of all deaths.

25
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

A
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the accelerated progress of atherosclerosis.




properties. 2 0 NDV 2002 WD 99162871 3 Prior art Conpounds of the formula
CHz-O COOH\ O ~ Owe and COOH OPh O PCTI SE99/ 00942 and certain deri gtngquz
t hereof disclosed in US 5 306 726 and WD 91/19702 are said to be useful
hypogl ycem ¢ and hypochol esterol em c agents, and in US 5 232 945 said to be
w useful in the treatnment of hypertension. ~s AU 650 429 discl oses
structurally related conpounds, but clainmed to have different properties:

diuretic, 4% 5é&grtenm ve, platelets anti-aggregati ng and
anti-li poxyg{é & dr operties. EP 139 421 di scl oses conpountSr/$stawdesee t he

ability to |l ower blood Lipid and bl ood suear zo | evels. Anong these
conpounds is troglitazone, a conpound that has reached the narket for
treatment of NI DDM or decreased glucose tol erance. WO 97/31907 di scl oses
conpounds whi ch are cl ai med to show good bl ood-glucos |owering activity and
therefore to be of use in the treatnent and/or prophylaxis or is

hyper gl ycaefihemagrsithest idehpraseninvharmesacotherapy evailablato adequately toreect theat ment  of

compounds a R oetarnal R s fotke e rrlaenal It vl

prophy! axi s fefise@iohesrédiis® a50e dériiged 8ok Jb/dAebohy R84 8% ism associated with
hypertriglyceridenua, syndronme X, insulin resi stance heart alﬁ

di abetic dyglﬁldpﬁﬁe{ﬁténﬂﬁgﬂp@f pidsienens msulinseenctirobestasef sacmtagngmrlﬂ«enm on

and card| ova r eci al.l ath rosclerosis. Description of the
ugp ?}1 8&&%1“5 Fguniy BBH EXOSFIQUI RS ?Féﬂeﬂfoéfprrul a(~io

i nvention TH
[CH2] n - CHgequehtly uscd to_r_lonnahzc blood sugar but that will, if anything, further enhance insulin

resistance and will-not correct the other manifestations of IRS nor reduce cardiovascular
morbidity and mortality. In addition such treatment involves a significant risk of
hypoglycemia with associated complications.

10
Other therapeutic strategies have focused on aberrations in glucose metabolism or
absorption, including biguanides, such as methformin, or glucosidase inhibitors, such as
acarbose. Although these agents have been efficacious to a degres, their limited clinical

effect is associated with side effects.

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 hypertriglyceridaemia 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.



D/"Al D' and stereo and optical isoners and raceraates thereof as well as
pharnmaceutically a acceptable salts, solvates and crystalline forns 2 0 NOV 2002
thereof, in which fornula Ais situated in the ortho, neta or para position
and represents RS R RBRL 11 i |l - C- C- CORor - C=C- COR wherein
| I RA Rz 20 25 R is hydrogen; -ORa, wherein Ra represents hydrogen, alkyl,
aryl or al kwoﬁﬁ@- -NRaRb, wherein Ra and Rb are the sanme or different and
Ra is as defl d4*9bove and Rb represents hydrogen, alkyl, BGNIESYRNOK| aryl ,
cyano, -OH, -CQCalkyl, -Caryl, Qalkylaryl) -COR or -S02Rd, wherein Rc
represents hydrogen, alkyl) aryl or alkglaryl and Rd represents al kyl, aryl
or al kcyl aryl; 2 0 NOv 2002 WD 99/62871 5 R~ is al kyl, aryl, alkene,

al kyne, cyano; -OR, wherein R is alkyl, acyl, aryl or alkylaryl;

PCTI SE99/ 00942 -O[CH2] m -ORf, wherein Rf represents hydrogen, alkyl, acyl,
ayl or al kyf2?8#* and mrepresents an integer 1-8; s -OCOVRaR, wherein Ra
and R are as defined above; -SRd, wherein Rd is as defined above;

-S02I vRaRf wherein Rf and Ra are as defined above; -SO20Ra; wherein Ra is
as defined @bmpainds offORemulaherein Rd is as defined above; io R2 is

hydr ogen, hal ogen, al kyl, aryl, or alkylaryl) R3 and R4 are the sane or
different and each represents hydrogen, alkyl, aryl, or alkylaryl, n is an
i nteger 1-6) /D situated in the ortho, neta or para position and
represents @ Ghier@in Rd is as defiped ahove; iSorOCONRf Ra, wher ein
Rf and Ra ar&=as’ defined ahpgve " ‘ 1 ' ang Rd are as defined
above; -NRCORa, wherein R apd

and Rd are as defined above

bove; -N R Rd, wherein R
) NSO2Rd),” Wk Rdpad Rd are as defined
above; 20 - NR~CONRaRk) -wherein Ra, Rc and Rk are the same or different and
each represents hydrogen, alkyl, aryl, or alkylaryl; -NR CSNRaRk, wherein
Ra, R and Rk are the sane or different and each represents hydrogen, alkyl,
aryl or al k%f’ldaryl; -SQZRd) wherein Rd is as defined above; ~s -SORd)
wherein Rd is as defined above; -SR, wherein R is as defined above;

- SO2NRaRf wherein Rf and are.as degdigd above; -S020Ra) wherein Ra is as
defi ned abox@\/\ = |
o N OPh

10

and certain derivatives thereof disclosed in US 5 306 726 and WO 91/19702 are said to be
useful as hypoglycemic and hypocholesterolemic agents, and in US 5 232 945 said to be

-~useful in the treatment of hypertension.

ts 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.

WO 97/31907 discloses compounds which are claimed to show good blood-glucos
lowering activity and therefore to be of use in the treatment and/or prophylaxis or

25 hyperglycaemia, dyslipidemia, and are of particular use in the treatment of Type I
diabetes.



30 -CONR R3, wherein R and Ra are as defined above; Z |~ hOv 2002 WO
99162871 PCT/ SE99100942 6 D is situated in the ortho, neta or para2{ N0y 2007
position and represents hydrogen, alkyl, acyl, aryl, alkylaryl, hal ogen,
-CN, -NO2, -NRfRb) wherein Rf and Rb are as defined above; -ORf wherein Rf
is as defined above; s -0OS02Rd, wherein Rd is as defined above; D' is
situated i n whey@sttho, neta or para position and represent schyshhopen,

al kyl, acyl, aryl, alkylaryl, halogen, -CN, -N02, -NRfRb wherein Rf and Rb
are as defined above; -OR; wherein Rf i,s as defined above. io -0OS02Rd,
wherein-Rd is as defined above. For ease of reference the definitions of
formula | above is henceforth referred to as defined in Category A Unl ess
otherwi se stated the definitions of the various substituents are as defined
under Category A throughout the present application. n The conpounds of the
formula | are surprisingly effective in conditions associated with insulin
resi st ance. alsgHPIUNAS arejalso §amssip S8 phesstior the rpatmswtrendionprephylas dfoes not

conprise (S

[ 4- (2-{4- [rr)é’h%anesu‘f%%%%/dlm ¢ Siapies, fupermiglyceridemiz syndgome X jnguling 1
3-{4-[2-(4- r&lstanc®) heart failure, diabetic dyslipidemia, hyperl idemia, hypercholesteremia,

but oxycar bonyl am nophenyl ) et hoxy!hphen yl} 2p et hoxypr opanoi c aci d.

Cat egor y SA3: YEﬁ‘@ﬁ%‘?ﬂf%’éc HYBFHES éffas%ﬁﬁeﬁ’la&éfhﬁfoﬁﬁ%téﬁh on are those of
formula I) wherein Ais situated in the neta or para position and
represents, zs RB R -CC- COR) wherein | R4 Rz 2 0 NOV 2002 WD 99/ 628 i
1 7 PCT/ SEQDe0ipd2n & thsinkpmdioagen; -OR , wherein Ra is as defined in
Category A, -NRaRb, wherein R3 and Rb are the sanme or different and Ra is
as defi ned in Category-A and Rbrepresents hydrogen, alkyl, aryl, alkylaryl,
cyano, I -ORd, wherein Rd is as
defi ned |n teem%rrﬁlyﬁ/&elﬁ’t?sfo%!ngéﬂr@ﬂ&me egaﬁg(?%ﬂlm nd Ra are as defined in-
Cat egorywA; R2 is hydrogen or al kyl;

[CH,], - CH, -0 ‘QA
D £ |
D' D"

and stereo and optical isomers and racemates thereof as well as pharmaceutically

15 acceptable salts, solvates and crystalline forms thereof, in which formula

A is situated in the ortho, meta or para position and represents

R® R’ R R’
[ I

-C-C-COR or -C=C-COR, wherein
R R?

20 Ris  hydrogen;
-OR?, wherein R® represents hydrogen, alkyl, ary! or alkylaryl;
-NRaRb, wherein R? and Rb are the same or different and R? is as defined above
and R represents hydrogen, alkyl, aryl, alkylaryl, cyano, -OH, -Oalkyl, -Oaryl, -
Qalkylaryl, -COR’ or -SOsz, wherein R° represents hydrogen, alkyl, aryl or

25 alkylaryl and R represents alkyl, aryl or alkylaryl;



~0°'R3 is hydrogen or alkyl; R4 is hydrogen; nis an integer 1-3; Dis
_Situated in the ortho, neta or para position and represents -OSQZRd} (0 NOV 2002
wherein Rd is as defined in Category A, ~s -OCONRaR, wherein Ra and R are
as defined in Category A, -NR COORd, wherein R and Rd are as defined in
Category A, -NR COR$, wherein R and Ra are as defined in Category A

-NR' Rd, wherein R and Rd are as defined in Category A; -NR SOzRd, wherein
R and Ra a¥@9¥®@8defined in Category A; zo - NR CONRKRc, WREFEEWORHIR and
Rk are as defined in Category A; -NR CSNRaRk, wherein Ra, R and Rk are as
defined in Category A, -SO2Rd, whereinsRd is as defined in Category A
-SR', Wherein Ris as defined in Category A, -CN. zs -CONRaR , wherein Ra
and R are as defined in in Category A, D is situated in the ortho) nmesa or
para positian and represents hydrogen, al kyl, alkylaryl, hal ogen, -CN or
-NQZ; - ORh R viker elkpl, Riyl,jalkens; gkoaeayase; al kyl ; D' is situated in the ortho)

nmeta or para position.and gepresents 30, hydr n, alkyl, alkylaryl)

hal ogen, -CN or - theregx% Igjgky;%@’wl@r?gfy%l 8 -ORh, wherein R' is as
defi ned abov_e. P(E__/@ﬁgjgn/_@@é,%eg@s R@@ﬁﬁseﬁ&:hyﬁa{g@ﬂ@wfﬁiﬁa@e& ;mq;mmun_ds of
the present invention are those within Category A3, wherein s Ais situated

in the neta or pandmpesesennan ifkdesl-8; ORa, wherein Ra is hydrogen, alkyl or
al kylaryl; -NHR) ereha Rb i s,hydregen kyd . al kylaryl, cyano, -Qal kyl
or -Qal Kyl aryl ; F?%Sk-ekcﬁvlhﬁrf}n;sl{_%g? igrsc %f%%%%de%%?’ alkyl: ~o R3is

hydr ogen or al kyLSRRth@mmfdgmemaHose;an integer 1-3, Dis situated in
the ortho, nmeta or paracpositiop anq represents NRcCOORd, wherein R, and
Rd are as defi necdSQANR Rt aq6rejn R, and R pre asglefigedrabgesi. D' is hydrogen.

Cat egory A5: further eferrep. f. the present invention are those
wi t hin Category Ag@%wg?rﬁmggligir%gg#%g?%d in the para position;, Ris
-OH, -Qal kyl or :%dﬁf’l,arh&lcinkd%)deﬁh&m&éy;l aryl or -NHCN, Rl is -Qal kyl)
preferably -O ower alkyl; R2 is hydrogen;, Zs R3 is hydrogen; n is the -
i nteger 19; B iss $ydrgsanebrlegrnt Hylgarlaoidsilaybn, and represents - NRhCOORd,

2o Nou 005 YibrodT Ty BRI oy Ml B Gar AT, M CPaRAGL 2
conmpounds of jst he apiR&RAL-6 Nvention are those within Category A5 wherein D

i s -NR COCal kyl wherein R represents hydrogen and | ower al kyl.
Dis situated in the ortho, meta or para position and represents

-OSOsz, wherein R% is as defined above;
is -OCONR'R?, wherein R and R® are as defined above;
NR°COORY, wherein R® and RY are as defined above;
-NR°COR?, wherein R® and R? are as defined above;
-NRCRd, wherein R® and Rd are as defined above;
-NRcsosz, wherein R® and R? are as defined above;
20 -NRCCONRaRk, wherein Ra, R®and Rk are the same or different and each
represents hydrogen, alkyl, aryl, or alkylaryl;
-NRCCSNRaRk, wherein R®, R® and R are the same or different and each
represents hydrogen, alkyl, aryl or alkylaryl;
-SOsz, wherein R%is as defined above;
25 -SORd, wherein RY is as defined above;
-SR®, wherein R’ is as defined above;
~SO:,_NR“Rf, wherein R and R? are as defined above;
-SO,0R?, wherein R" is as defined above;
-CN,
30 -CONR°R?, wherein R® and R are as defined above;



s Category A7: further preferred conpounds of the present invention are
those within Category A3, wherein Ais situated in the neta or paraFH) 0V 2007
position. Ris -ORa, wherein Ra is hydrogen, al kyl or alkylaryl; -NHRD)
wherein Rb is hydrogen, alkyl, alkylaryl, cyano, -Qalkyl or -Qalkylaryl; ~o
Rl is -CGalkyl; R2 is hydrogen or alkyl; R3 is hydrogen or alkyl; R4 is
hydr ogen; nwiosva1s7i nteger 1-3; ~s Dis situated in the orbp9grdiRla; Or para
position and represents -NRcCORa, wherein Rc and Ra are as defined in
Category A, D is hydrogen. D' is hydrqgen. 20 Category A8: further
preferred conpounds of the present invention are those within Category A7
wherein Ais situated in the para position; Ris z5 RLis RR is R3is -OH,
-Qal kyl or -Qal kylaryl; -NH2, -NHCal kylaryl or -NHCN, -Cal kyl, preferably
-O over al kylis hyeliaegdenihe RYHS, 9846t paral positiBR adWepiSdntsl; | ? is situated in
the para position, and represents -NRNCORd, wherein _so R@}g’ s as dgfined in
Category A and RAY&egsRedier: ¥vhoah shulandrhalgery, -CN, -NOp -NRR), vhgeioR WO
99/ 6Z871 1 O PCTI Q?%ﬂ'@eﬁ%?ﬁ%y A9: further preferred conpounds of the
present invention are 0osé wthid Category A8, wherein Dis -iVHCORd,
wherein Rd is asomfeﬁvhéreidﬂfﬁsz@are&@ﬁrayov%; s Category A10: further preferred
conpounds of the presgnt invegtion are those within Category A3, wherein A
is situdted in trfgs%awwc%&asaaésﬁqu@hwqa is - ORa) wherein Ra is
hydr ogen, Kyl o |,k rvli: ~o -NHRb, wherejn Rb is hydrogen, alkyl,
al kyl aryl, ei%:ygsnofl&-a@ﬁé‘?ogjﬁo’-nt% %ylaxgrpﬁfl\,ﬁ,g‘himi EPSE kyl . R2 is h%/)dr ogen;
R3 is hydrogen ohydrbgey] alkyisaciyadyl alkydryogatteget -CH, aﬂ\oi,nm&é’rw}ﬂeré&;R i's
situated in the orthp)-ne of ,para position and represents - SQZRd, wherein
Rd is as defined®iR ?%b‘&f%{?e ¢POF% i s hydrogen: so D' is hydrogen. Category
All: further prefegf ; present invention are those within
Cat egory A10, Me%fﬁ%%&?s@%gg%%gaﬁ}gi he para position; zs Ris -OH,
- Qal kyl wor - Cal ky0SODHR", whaskibR " 4id as'dbfeddlepbee, yl or -NHCN, R1 is -Cal hyl)
preferably -d ower al kyl; R3_.is hydrogen;

For ease of reference the definitions of formula I above is henceforth referred to as defined

in Category A. Unless otherwise stated the definitions of the various substituents are as

defined under Category A throughout the present application.

15 The compounds of the formula I are surprisingly effective in conditions associated with

insulin resistance.

Category A2: In one embodiment the present invention does not comprise (S)-2-ethoxy-3-
[4-(2- {4-[methanesulfonyloxyphenyl} ethoxy)phenyl]propanoic acid, and 3-{4-[2-(4-tert-
20  butoxycarbonylaminophenyl)ethoxy]phenyl}-(8)-2-ethoxypropanoic acid.

Category A3: preferred compounds of the present invention are those of formula I, wherein

A is situated in the meta or para position and represents,

25
R® R
b
- |C —C ~— COR, wherein
l
R* R?



nis the integer I; 2 0 NOv 2002 WD 99/62871 PCT/ SE99i 00942 _ 11 Dis
.Situated in the para position and represents -S02Rd, wherein Rd is &s0 NOV 2007
defined in Category A Category Al2: further preferred conmpounds of the
present invention are those within s Category A3, wherein Ais situated in
the meta or para position) Ris -ORa, wherein Ra is hydrogen) al kyl or

al kylaryl; -NjRb,  wherein Rb is hydrogen, ail) alkylaryl, cyano, -Qalkyl

or - QCal kyl a”?%b’@%bl RlLis -Oalkyl; R2 is hydrogen; R3 is hy&rog&P's? al kyl ,
R4 is hydrogen; nis an integer 1-3; is Dis situated in the ortho) neta or
para position and represents -SRd, wherein-t Rd is as defined in Category
A, ' D is hydrogen; D' is hydrogen. zo Category Al13:. further preferred
conpounds of the present invention are those within Category Al2, wherein A
is situated in the para postion, Ris -OH -GCalkyl, -Galkylaryl; -NH,,

- NHCal kyl ar¥lis or hydfa@s: zs R1 is -Qalkyl, preferably -Oower alkyl; R3is

hydrogen; n is the inp&,ﬁg&a Eisgdeﬁﬁ?fﬁ’l@a?j&ﬁﬂj&t he para position and
b

represents - SRd, ereln I's as I ne tegory A 30 Z 0 raou zooZ2
WO 991 62871 12 PCRREEQHEREE" BdRSger the Adrde of diffedemtranp R&fieasrdefinaddnpounds  of

the present invention are thpwse within Category A3, wherein A s situated
in the meta or pacﬁaéegﬁﬁ’s‘i‘-ﬁ“{)?\,IWCF?tS-WgEW?%ﬂéiWIRﬁkﬂ%ﬂ% 5oal kyl ,

al kylaryl; s NHRbOFﬁg?FJre_'%%kﬁQ?}[‘.S hydrogen, al kyl, alkylaryl, cyano, -Qalkyl
or -Qal kyl ar}/l; RITTYs - cyl’; R2 is hydrogen or alkyl; R3 is hydrogen or
al kyl; io RA'iss hyddapgen; n is an integer 1-3, Dis situated in the ortho,
nmeta or para positign and represents - QCONRaR , wherein Ra and Rc are as
defined in Cat eqoPR Avhersin Rsisps dEdpdrin Categesy Ais hydrogen. Category Al5:

Cat egor y AL4,  vhe B R T e B o e Mo R 1 - Oy
- Qal kyl, - CBjz ley| etygtogen dddkyl;- NHOal kyl aryl, -NHCN, R2 is hydrogen; R3 is
hydr oger}(;) R’ is hydrogen or alkyl;
R*is hydrogen;
nis an integer 1-3;
Dis  situated in the ortho, meta or para position and represents
-OSOsz, wherein R% is as defined in Category A;
15 -OCONR®R®, wherein R® and R® are as defined in Category A;
-NRCCOORd, wherein R® and R are as defined in Category A;
-NR°COR?, wherein R° and R® are as defined in Category A;
NRR, wherein R® and R? are as defined in Category A;
-NRCSO;sz, wherein R® and R? are as defined in Category A,
20 -NRCCONRch, wherein R?, R® and Rk are as defined in Category A,;
-NRCCSNRaRk, wherein R?, R® and RX are as defined in Category &;
-SOsz, wherein R% is as defined in Category A;
-SR®, wherein R°® is as defined in Category A;
-CN;
25 -CONRR’, wherein R? and R® are as defined in in Category A;
D’is  situated in the ortho, meta or para position and represents
hydrogen, alkyl, alkylaryl, halogen, -CN or -NQO,;
-ORh, wherein R" is hydrogen or alkyl;
D" is situated in the ortho, meta or para position and represents
10 hydrogen, alkyl, alkylaryl, halogen, -CN or -NO,;



nis theinteger |; ~s Dis situated in the para position, and represents
,-OCONHRd) wherein Rd is as defined in Category A Category A 16: furﬂpgg\v %[][]Z
preferred conpounds of the present invention are those within Category Alb5,
wherein 1. 30 Ris -Qalkyl, preferably -0l ower alkyl; 2 0 PJOV 2D02 WO
99/ 62871 PCTI SE99/00942 - 13 Dis -OCO V Haliryl. Category Al7: further
preferred coposrds of the present invention are those w thirdefsabegory A3,
wherein s Ais situated in the neta or para position, Ris -OR3, wherein Ra
i s hydrogen, allcyl, allcylaryl; -NHRb,, wherein Rb is hydrogen, alkyl,

al kyl aryl, cyano, -Qal kyl or -Qal kyl aryﬁ; Rl is - Galkyl, io R2 is hydrogen
or alkyl; R3 is hydrogen or alkyl, R4 is hydrogen; nis an integer 1-3; D
is situated in the grtho, neta or para position and represents ~s
-NRcSCzRd, wher ei-ORR whersin Rilisas defmed disfviened in Category A. D i s hydrogen;
D' is hydrogen. Category Al18: further preferred conpounds of the present
invention are those within zo Category Al7, wherein Ais situated in the
para positiQn, R i§. # - - l: = NH., - kyl.aryl or
PRIV R | S b3l ot oyl SR s ilbhuop L BUIAY L 0T i e
in the para posi (Qa@goryB] whepinesent s - NRhSQ2Rd, wherein Rd is as defined in
Category A and Rh is hydrogen or alkyl ~ 0 h~Ov ?002 WD 99/ b2871 14

PCT/ SE99Y 00842 Cattexiwskip themeta prparaRositishef err ed conpounds of the present

invention age thogm*Wh l-iHR@:?stH;r%rgé’n,'%‘ﬁ@lo g RLis -Galkyl, preferably

-Qower alkyl; Dis {NRhS02al kyl wherern is”4s defined above. 5
-NHR’, wherein R is hydrogen, alkyl, alkylaryl, cyano, -Oalkyl or -Qalkylaryl;
Rlis - Oalkyl;

R%is hydrogen or alkyl;
v Ris hydrogen or alkyl;

R*is  hydrogen;

nis an integer 1-3,

Dis  situated in the ortho, meta or para position and represents

-NRSCOOR®, wherein R®, and RY are as defined in Category A;

15 D’is  hydrogen.

D’ is hydrogen.

Category AS: further preferred compounds of the present invention are those within
Category A4, wherein
20 Ais  situated in the para position,
Ris  -OH, -Oalkyl or -Oalkylaryl;
-NH,, -NHOalkylaryl or -NHCN;
R'is  -Oalkyl, preferably -Olower alkyl;
R is hydrogen;
s Rlis hydrogen;
nis the integer 1;
Dis situated in the para position, and represents - NR'COOR?, wherein
RY is as defined in Category A and R represents hydrogen or alkyl.



Cat egory A20: further preferred conpounds of the present invention are
.those within Category A3, wherein Ais situated in the nmeta or parajy(NOV 200
position; Ris -ORa, wherein Ra is hydrogen, alkyl or alkylaryl; to -fib,
wherein Rb is hydrogen, alkyl, alkylaryl, cyano, -Qalkyl or -Qalkylaryl;

Rl is -Qalkyl; R2 is hydrogen or alkyl; R3 is hydrogen or alkyl; is R4 is
hydr ogen; is an integer 1-3; Dis situated in the ortho, nesa or para
position an® P& esent -NR Rd) wherein R and Rd are as defGHEd"9%4Cat egory
A; D is hydrogen; zo D' is hydrogen. Category A21: further preferred
conmpounds of the present invention aredthose wthin Category A20, wherein A
is situated in the para position; zs Ris -OH, -QCalkyl, -Calkylaryl; -NH,,
-NHQal kyl aryl or -NHCN;, R2 is hydrogen; R3 is hydrogen; n is the integer 1;

so Dis situated,in. the ra pasition).and represents z 0 Nov Zoo2 WO
501 62651 PeIFRES o DbhS PREtARRRRb LR be P S SRR e s, tegory A
and Rh is OuesR@RR, Wherdhkyl . Category A22: further preferred conpounds of

t he present invention are those mithin Category A21, wherein s R~ is

“Oal kyl, pPés er abRSCO@lksievhersiny| represents hypmigen &yd lowbialleyln Rh i s hydr ogen or

al kyl . Category A23: further preferred conpounds of the present invention
are those within Category A3, wherein ~0 Ais situated in the neta or para

posi ti opn; bsyro ORes MBS EFt e dR3mbSuddy bserl; : eyl - - NHRb
wher ei nﬁRb&;'tbsg% r%g?ggen, P Kyl | aFkyI a%?&g%?‘ysa’ﬁéﬁ%‘%‘i}ff?ﬁ%% %&lﬁﬂ kylaryl: R
i s -Qal kylCategorRA3j whemginr ogen or al kyl; R3 is hydrogen or alkyl, R4 is
hydrogen; p.is an int.eger 1-3; Dis.situated in the ortho, neta or para
position a&ds reﬁ&&%ﬁfpgeﬁg@m%&, wherein Ra R and Rk are as defi ned
in CategorgisA; DORS, wheehioRER hy@ogdrs alkylhragemaryiCat egory A24: further
preferred conpounds,of the present invention are those within zs Category
A23, wherein A i-NE twherdaRi i hvaeosparkybediviargneyaro, -Qalkgipr -Oaliylepl;
- CaLkyl ar yhs is_:\-/Hgl’kyl_' NHCal kyl aryl or -NHCN; R2 is hydrogen; 30 R3 is
hydr ogen; ’

R%is  hydrogen or alkyl;

R3is hydrogen or alkyl;
R*is hydrogen;
nis an integer 1-3;
15 Dis  situated in the ortho, meta or para position and represents
-NRCCORa, wherein R® and R? are as defined in Category A;
"D'is  hydrogen.
D"is  hydrogen.

20  Category A8: further preferred compounds of the present invention are those within
Category A7 wherein
Als  situated in the para position;
Ris -OH, -Oalky! or -Oalkylaryl;
-NH,, -NHOQalkylaryl or -NHCN;
5 R'is -Oalkyl, preferably -Olower alkyl;
R is hydrogen;
R’ is hydrogen;
nis the integer 1, i
Dis situated in the para position, and represents -N’RhCORd, wherein

30 RY is as defined in Category A and R represents hydrogen or alkyl.



2 0 ~dOv 2002 CVO 99162871 PCT/ SE99100942 16 n is the integer 1; Dis
.Situated in the para position, and represents -NHCONHRd wherein Rd i%0 &8V 2001
defined in Category A. s Category A25: further preferred conpounds of the
present invention are those within Category A24, wherein RL is -Callryl,
preferably -Oower alkyl; Dis -NHCO N Hallryl. ~o Category A26: further

preferred coppaupgs of the present invention are those w t%éﬁggory A3,
wherein Ais situated in the nmeta or para position; Ris - , erein Ra

i s hydrogen, alkyl or alkylaryl; -NHRb, wherein Rb is hydrogen, alkyl,

al kyl aryl, cyano, -Calkyl or is -QCalkyl Iapryl ; RLis -Calkyl; R is hydrogen
or alkyl; R3 is hydrogen or alkyl; R4 is hydrogen; Zo n is an integer 1-3;
Dis situated in the ortho, nmeta or para position and represents

-NR CS~I RaRk, wherein Ra, R and Rk are as defined in Category A, D is
hydrogen; D' is hydrogen. 25 Category A27: further preferred conpounds of

t he present CatageenAbofurther@rdftrosicomponds oOdik @eaent iA2Hjonvdiethesawithins si t uat ed
in the para_position; R.is -OH -Qal kyl, -Qalkylaryl; 30 -NHZ,

- NHCal ky! argﬁesﬂrymmem Z 0 NO~ 2002 WD 99162871 17 RZ i s hydrogen; R3 is

hydrogen; npiis thmom\fﬁ@neramﬂ)ié@&hﬁéa%%égw&e para position, and
represents s - NHCSHRd erein Rd is as definéd’in Category A
PCT/ SE994 00942 Cat egory A28: further preferred conpounds of the present

i nvention are tho j t.hin t egor 7, wherein R js -OQower,_alkyl. io D
is -:VliCSi Qatp%w;ﬁ@ %gﬁ@eﬁg@mg‘?‘ﬁﬁi Pieihe preesnt IV eRIOBBFIBRS FEEF t he
present inveptiphagrguddpse wthin Category A3, wherein Ais situated in
the neta or para position; is Ris -ORa, wherein Ra is hydrogen, alkyl,

al kyl aryl ; ANHRD)sitwdtestiithe dRisa orparaphsitigen, al kyl, al kyl aryl, cyano, -Qal kyl

or -Qal kyl | ; RxdsS ;Qal N ' rogen, or,. al kyl; zo R3 is hydzogen
%)(% s whcrcmﬁ 15 h}%oéeﬁ.tag%)gror%@yl,

or al kyl; h bgen;, s an is situated in the ortho,

neta or para posi-Nemf, vamaleiﬁRb[s@mgsn,ﬁgmlw@@,nomyﬂ& as defined in
Category A, zs D Oi ?thy?rogen; D' is hydrogen.
-Oalkylaryl;

R'is - Oalkyl,
R%is hydrogen;
R is hydrogen or alkyl;
s R'is hydrogen;
nis an integer 1-3;
'‘Dis situated in the ortho, meta or para position and represents
-SOsz, wherein R is as defined in Category A;
D’is  hydrogen;
20 D”is hydrogen.

Category A11: further preferred compounds of the present invention are those within
Category A10, wherein
Alis  situated in the para position;
25 Ris  -OH, -Oalkyl or -Oalkylaryl;
-NH,, -NHOalkylaryl or -NHCN;
R'is  -Oalkyl, preferably -Olower alkyl;
R3 s hydrogen;

nis the integer 1;



Cat egory A30: further prefered conpounds of the present invention are those
W thin Category A29, wherein 30 Ais situated in the para position; 70 g0\0200?
| ~Ov 2002 WD 99/62871 18 Ris -OH, -Qal kyl, -Qalkylaryl; -NHS,

- NHQal kyl aryl or -NHCN R2 is hydrogen; R3 hydrogen s nistheinteger 1; D
is situated in the para position and represents -0S02al kyl or

- OS02a. 1kyl ar PCT/ 5E99/ 00942 Category A31: further preferred compounds
of the pre%?l¥ 9%%8ention are those within ~o Category A30PCHREPRIZRL s
-Qal kyl, preferably -Oower alkyl; Dis -0S02 al kyl. Category A32: further
pref erred conmpounds of the invention arg is

2- Et hoxy- 3-[ 4- ( 2- { 4- met hanesul f onyl oxyphenyl } et hoxy) phenyl ] propanoi ¢ aci d;
3-{4-[2-(4-tert-But oxycarbonyl am nophenyl ) et hoxy] phenyl } - 2- et hoxypr opanoi c

acid; 20 2- Et hoxy- 3- {4-[ 2- (4- net hanesul f on nyl ) et hoxy] phenyl } propanoi c
aci d; 2- Et Holy- 35ifugtqian Lb&Pﬁ‘étPﬁW%#“lda{ﬁRfFﬁiﬁéng@)%t’ h"&i&f’}’bﬁegﬁ ?ﬁ‘%’na%ahoi c

aci d; 2-Ethoxy- 3C[a4 62144 i sobut yryl am nophenyl } et hoxy) phenyl ] propanoi c
acid; 2s

3-(4-(2-(4-rent-Butyl carbamoyl oxyphenyl ) et hoxy] phenyl } - 2- et hoxypr opanoi c
acid ethyl ester;

2- Et hoxy- 3-Qalegopy A 12: fsthenpreisurd enmnoandsljheprgseptinNention srethgdeitépanoi ¢

acid; 3o 3,
N- Cyano- 52- eqarﬁ?%??"é ‘ﬁhefeén{4 met hanesul f onyl oxyphenyl } et hoxy) phenyl ] pr opanoi

c am de; glso N@lvuagéaqgm\é\ge%d%%osil&nPCT / SE99/ 00942 N
Benzyl oxy- 2- et hoxg [h: (2-{.4- nmet hanesul fonyl oxyphenyl } et hoxy) phenyl ] pr opan
oi ¢ amide:; Ris R®, wherein R"is hydrogen, alkyl or alky

Z- Et hoxy-3-[4-{2- 1 g% le ? h%ég ]]quopanm c am de;
2- Et hoxy- 3-{4-(3- anesu Th ny oxy QLg’ﬁo xy] phenyl } propanoi ¢ acid
et hyl ester;

2- Et hoxy- 3- 1:{14 {2- (()4 (2 propanesul f onyl oxy) phenyl ] et hoxy} phenyi ) pr opanoi c -
acid; 1®

R%is hydrogen;
R’ is hydrogen or alkyl,
R4 is  hydrogen;
nis an integer 1-3;
15 Dis situated in the ortho, meta or para position and represents
-SRd, wherein RYis as defined in Category A;

'D'is  hydrogen;

D"is  hydrogen.

20 Category Al3: further preferred compounds of the present invention are those within
Category Al2, wherein
Alis  situated in the para postion;
Ris  -OH, -Oalkyl, -Oalkylaryl;
-NH,, -NHQalkylaryl or -NHCN;
;s Rlis -Oalkyl, preferably -Olower alkyl;
R’ is hydrogen;
nis the integer 1;
Dis  situated in the para position and represents -SRd, wherein R® is as defined in
Category A.

30



3-[ 4-{2- (4-[tent-But oxycarbonyl (et hyl ) ani no] phenyl ) et hoxy} phenyl ]-(S) - 2
.et hoxypr opanoi ¢ aci d; 70 NOV 2
(S)-2-Ethoxy-3-[4-{2-[4-{nmet hoxycarbonyl am no) phcnyl ) et hoxy] phenyl } pr opano
c acid; is

2- Et hoxy- 3-{4-[ 2- (4- net hyl car banoyl oxyphenyl ) et hoxy] phenyl } propanoi ¢ aci d
ethyl esterwg ggeas 5
3-[4-{2-(4-[Benzyl oxycar bonyl am no] phenyl ) et hoxy} phenyl ] - Fg}'@??@?%bxypr opan
oic acid; 20

3-{4-[2-(4-tert-Butoxycarbonyl ani nophenyl ) et hoxy] - 3- met hoxyphenyl } - 2

et hoxypropanoi ¢ acid; 3-[4-{2-{4-tert-Butoxycarbonyl am nophenyl }

et hoxy) phenyl ]-2-(2,2,2 Zs trifluoroethoxy~ropanoic acid nmethyl ester;

(S)-2-Ethoxy-3-{4-{2-(4-(pheuyl sul f ony~) phenyl ] et hoxy} phenyl ) pr opanoi c
acid; and, %(\ﬂ%g‘ob %ﬁaﬁﬁg‘@ﬁéﬁfég"‘%{‘ &?%%oméh%p%?%ﬁgf mi"%’@?‘/?ﬁraéc HAE Wikemat es
thereof as @&tdorpAs IcheRii@r Naceutically acceptable salts, solvates and

crystalline forns thereof. z 0 Hov zoo2 WO 99/62871 PCT/ SE99/ 00942 20
Cat egory A38is f usityatad ipthefmests patipepiiomds of the present invention are
conpounds tCh akge frd. i Kl nant j onmers. \Wen al kyl is included
in the sub\g?list ue?]?ﬁDQ{E rg&plié?gw?ge%ﬁ‘a@@& @(yg?ré’rret hyl, ethyl) propyl,

i sopropyd and t erNHAF ywHatsyR® is Wi gdnh icplUBIR Tabyil @Y indRlO4IRAESENt s an al kyl
group, the preferred al kyls are al ﬁyl groups having from2 to 6 carbon
atonms. io Wien thkealkyltrykituent OR3 represents an al kyl aryl group) the
preferred g kyl ar_@ﬁ lis benzyl. In the present specification the expression
"phar maceut’ical | y acteptable salts" is intended to define but is not
linited to Rlsh hgdregaaattlkylas the alkali netal salts, alkaline earth netal
is salts, alsumnium zinc_and bismuth salts, amoniumsalts, salts with
basi ¢ ami nd® @8i d§Y4ra%d %5 akY's with organi ¢ amines. Throughout the

speci fi gat ighangydhgyappended claims, a given chemical fornula or nane .
shal | enconpass a?]l Stereo and optical isomers and racemates thereof (with
t he exceptimis of arimtdgkel-gonpounds of Category A2), as well as mixtures in
different proportjions of the separate enantioners, where such isoners and
enant i omer L 8xi séijuaied ke erig mskRTPARAISIFen ARG Tepres®R abl e salts thereof and
sol vates ther eof SUGKRAT, ke LANRE NI HA RS in LSRORY ;MY be separated
usi ng conventional techniques, e.g. chromatography or”fractional
crystallizd?'iion. hildvegeenant i omers nmay be isol ated by separation of racemate
for exagsplng?,bg z %racti onal crystallization, resolution or HPLC. The

di aster 5 rnagy B%sol ated by separation of isomer mxtures for instance
by fractional crystallization, HPLC or flash chromatography. Alternatively
the stereoi soners may be made by chiral synthesis fromchiral starting

mat eri al s UrAiRgoncARY furtherprefameddompioldsrod thecessat invawing swtthasn within

epi meri sat ié)n erivatisation, with a chiral reagent. Al

st er eoi sorreraéégﬁfy;‘kfynﬁffal@d

Ais  situated in the para position;
0 Ris -OH, -Oalkyl, -Oalkylaryl;
-NH,, -NHOalkylaryl, -NHCN;
R%is hydrogen;

002
|

R’ is hydrogen;
nis the integer 1;
i35 Dis situated in the para position, and represents

-OCONHRd, wherein R? is as defined in Category A.

Category A16: further preferred compounds of the present invention are those within
Category A15, wherein
n Rlis -Oalkyl, preferably -Olower alkyl;



so within the scope of the invention. 2 0 NOv 2002 WD 99/ 62871 21

.PCTi SE99/ 009.t~ The follow ng definition shall apply throughout the 70 NOV 2007
specification and the appended cl ains. Unl ess otherw se stated or
indicated, the term"al kyl" denotes a straight or branched, substituted or
unsubstituted al kyl group having from1l to 6 carbon atonms or a cyclic alkyl
having from 3 to 6 carbon atons. The term "l ower al kyl" denotes a straight
or branched” 92Ut t ut ed or unsubstituted al kyl group haviPagstmem4dt to 3
carbon atons or a cyclic alkyl having 3 carbon atons. Exanples of said

al kyl and | ower alkyl include nethyl, ethyl n io propyl, isopropyl,

n-butyl, iso-butyl, sec-butyl) t-butyl d straight- and branched-chain
pentyl and hexyl as well as cycl opropyl, cyclobutyl, cyclopentyl and

cycl ohexyl. Unl ess otherw se stated or indicated, the term "al koxy" denotes
a soup O alkyé wherceNHaahkyl is as defined above. is Unless otherw se
stated or indicated, the term "hal ogen" shall nean fluorine, chlorine,

brom ne or iodine. Unless otherwise stated or indicated, the term™"aryl"

denotes a substi t . Qr._unsubstituted z henyl . furyl hi enyl. or pyridyl
group, or a&%ﬁ"éﬂ%?’%&?ﬁ%ﬁ%f °’£H§/un§'f Oftﬂgg’éesé}‘&?’ﬁg?‘ynsﬂﬁ °§‘SW%}HBht hyl .
Unl ess ot hecykgry Abakiageipr 1 ndicated, the term"substituted " denotes an

al kyl or an aryl ?rou. as defined above which is substituted by one or nore
al kyl, af ko&ys haltegehn themetaor pasa pasitoln, vitro) hydroxy) acyl, aryl or

cyano groupg.. Unl gss ' hodigated, the term"al kylaryl™
denotes a pﬁés 0 ~§)§rv§{g%§(%§§§1’%%%&%%% ~ aryl R PCT/ SE99/ 00942
wherein n is an i-NESevheteih B 6 lnnibgR, atiryt] alkylayiecydie, ©atwlor different and
each represents hydrogen or an al kyl or aryl group as defined above. 5
Unl ess ot herwi se -Oelyla@lor indi cated, the term"acyl" denotes a group O i
"Cio whereghi R -ioilﬁ}ydr ogen, al kyl, al koxy, aryl and al kyl aryl as defi ned
above. R ’

16 R%is  hydrogen or alkyl;

R’is  hydrogen or alkyl,
R*is hydrogen;
nis an integer 1-3;
Dis  situated in the ortho, meta or para position and represents
L5 -NRcsosz, wherein R® and R are as defined in Category A;
D'is  hydrogen;
D"is  hydrogen.

Category A18: further preferred compounds of the present invention are those within
20  Category Al7, wherein
Alis  situated in the para position;
Ris -OH, -Oalkyl, -Oalkylaryl;
-NH,, -NHOalkylaryl or -NHCN;
R?is hydrogen;
s R'is hydrogen;
n is the integer 1;
Dis  situated in the para position, and represents
-NRhSOZRd, wherein R is as defined in Category A and R"is hydrogen or alkyl.



Unl ess otherw se stated or indicated, the terns "al kenyl" and "al ky%
denote a straight or branched, substituted or unsubstituted unsatur A
" hydrocarbon group having one or nore double or triple bonds and having a
maxi num of 6 carbon atons, preferably 3 carbon is atons. Unl ess ot herw se
stated or indicated the term"protective group” (Rp) denotes a protecting
group as described in the standard text "Protecting groups in Organic

Synt hesi s", W2rsBai ti on (1991) by Greene and Wits. The pr FE&EPYEr oup may
al so be a polyner resin zo such as Waag, resin or 2-chlorotrityl chloride
resin.. 2 0 NOV Z002 WD 99/62S i 1 P E99/ 00942 23 Met hods of

preparati on The conpounds of the invention nmay be prepared as outlined

bel ow according to any of methods A-J. However, the invention is not
limted todhess AR RRHSy prelees MNIAESoRY ésﬁk §ReRPnRECRMSHnAs descri bed
for structurally rel ated corrpounds in the pr| or art. A The conpounds of

t he i nvent iGategofy ALH; whbraml wherein R2 and R4 are hydrogen can be prepared
by a conde atl o] S Knoevenagel or Wttig type reaction,
of a carbo yI 3%) Pll){etbfogvre?fu 1’II io RB [CHZIn - CH2 -O~~C=0D
/ D' D W thhisa cqmtg ﬂkﬂfwﬁek*@nhbisrugldaﬁhécﬂabepe IV~s RLHC- CORIII or
~2\p - CH- COR L RIV|n whi ch forrrulas Db D, D', n, R RL and R3 are as
definedsin Category A and L1 = = L3 are phenyl or L1 = L2 are ORd

(wherein Rd,is as, de eqo nd L3.js =0, and if desired,
ol T oned by SaTAT RBE 1 g‘ﬁ?"é‘?‘?‘?@%“%@ﬁ RFeRoh VIR AEBesE VIR 2o
protective QHRHRS5A3, Alhereind N the condensation step approxi mately equi nol ar
amounts of reactants are mixed in the presence of a base, such as sodium

acet at e) pidpisri dsineted sethamsta drDAragosifior;assi um tert but oxi de to provide the

conpound of;, £ or {@b ted moiety. This 2 0 Nov
2002 WO 99 15872%&’%%8@/%655@"%%% IUOQEE& tarri ed out in the presence
of an inpert sol VNHR mheﬂexdmelsapdaregeﬁaml andylaqmc}daﬁb whilkfl ase t he

tenperature should be sufficiently high to cause at |east partial nelting

of the reaction rayar¥l;, a preferred such tenperature is in the range of
100C to 25G4Q. SOWS it i's necessary to add a dehydrating agent such as
p-t ol uenesu fonic acid in order to achieve the formati on of the double
bond. In aRzypi chydregealor alkgict i on t he al dehyde or ketone starting materi al
and the conpqund of for 11 are conbined in approxi mately equi nol ar
anounts an n‘BI aPyJé%,‘B?énﬂLyal

s R*is hydrogen;
nis an integer 1-3;
‘Dis situated in the ortho, meta or para position and represents
NRRY, wherein R® and R® are as defined in Category A;
D'is  hydrogen;
20 D"is hydrogen.

Category A21: further preferred compounds of the present invention are those within
Category A20, wherein
Ais  situated in the para position;
25 Ris -OH, -Oalkyl, -Oalkylaryl;
-NH,, -NHOalkylaryl or -NHCN;
R?is hydrogen;
R is hydrogen;
nis the integer 1;

3 Dis  situated in the para position, and represents



~0 preferably 1-5 fold, of anhydrous sodi um acetate and the nmixture is
“heated until it nelts if necessary under vacuum The conpound of f o BNO& 2007
wherein Ais the unsaturated noiety, can then be isolated by mxing with
wat er and acetone, followed by filtration of the forned precipitate. The
crude product can be purified if desired, e.g. by recrystallization or by
st andard chronmat ographic nethods. is This reaction can al so be perforned
conveni ent YO P¥2& 1sol vent such as toluene in the presencePGISEPBYH] di ne
acetate. The reaction mxture is refluxed in a Dean-Stark apparatus to
renove "water. The solution is then coolldd and the ol efin product isol ated
and purified, by standard nethods. zo The reaction can al so be perforned by
m xi ng the al dehyde or ketone and the conpound of fornula Il in dry

t ct rahydrof uran, _ i i - i o nd

quenchi ng the reah?f\}?gr%v?nt Ragﬁﬁiﬂggﬁﬁﬂ#%%&é%e ﬁ?ggg.é?eni%ggikzléﬂ ated and
then dissolved in toluene and refluxed with p-toluenesulfonic acid in an
Dean- Stark apparatus to renove the zs water. The product is then isolated
and purifi édtespy AX2afaheuprasTpbepmpopnds ofitkes preseot inyention arethese Widimper f or med
in the pre of~it [ tanium (1V) chloride and pyridine in an inert solvent,
such as chl%gapeg‘g r'{n%l’b'%%?mo NOV 2002 WD 99/62871 25 PCTI SE99/ 00942 A3. The
condensat i (Rﬂisteﬁoztmmpﬂcfmialslg-ﬁawpeamﬂc nmed as a Wttig-type reaction (cf.
Conpr ehensive Organi ¢ Synthesihs vol. 1 p. 75S- 781 Perganon Press) or as
descri bed hist he- "8k 3! KRHEAR plvdrogen apalkyki nat el y equi nol ar anounts of
reactants Il and N, are mxed in the presence of a base such as

t et ramet hyl guani di ne or- potassi um carbonate in a 1-5 fold nol ar excess.

Thi s react iCategoByAI3e fis@er prefdrred dom pdulidbeo {5 edRaLindéntian atetBdsk we@lnvent such
as dichl oronet hane or isopropanol at a suitable tenperature (-10C - + 600
and at a tG#eePOHY, 8B6@Hh. ~o0 The conpound of the fornula Il is prepared by

coupling a ,cQnpo -!\g—iz]~-CHZ-R~VDD~svvitha
corrpoung ofAftghe %{g}(ra:ﬁgﬁna&lgﬁjhoo&%wg?\?%{n '‘Rs D' in which formulas Db D, D', n
and R3 areRais defORewherpin@atieyairogen, aligil or liylassbanpl e zo al kyl ati on
conditions or by t sunohts .reaction (Tsupnoda, Tetr. t.. 34, 1639-.42
(1993)) when nec@ryﬁrﬁﬂb%bﬁgyﬁﬁg%ﬂ#% g]%wia@'r\’scyﬁ?o’f#%%roups as
described in the, jirental section. Tile group RL can be - CH or a
| eavi ng groyp, such’as hal ogen, sulfonate or triflate. zs 2 0 ~10OV 2002
WO 99/ 6287R 3% PERISEIY/ 00942 The al kyl ation :reaction and the M tsunobu
reaction c%ige ﬁy%ég'c%%'r %1; as descri bed bel ow

R’ is hydrogen or alkyl,

'R4 is  hydrogen;

nis an integer 1-3;

Dis situated in the ortho, meta or para position and represents

20 NR°CONR®R®, wherein R®, R® and R¥ are as defined in Category A;
D'is  hydrogen;
D"is  hydrogen.

Category A24: further preferred compounds of the present invention are those within
25 Category A23, wherein
Ais  situated in the para position;
Ris  -OH, -Oalkyl, -Oalkylaryl;
-NH,, -NHOQalkylaryl or -NHCN;
R%is hydrogen,;
n R'is hydrogen;



or as in the experinental section. The conpounds of formula Ill, N V or Vi
are either comercially available or can be prepared by standard prorgdoy éem?
known to anyone skilled in the art fromconmercially available starting
materials or by procedures described in the experinmental section. The
reduction of the olefin may be carried out by using a wide variety of
reduci ng ne own to reduce carbon-carbon doubl e bonds C S

catal ytic h?/ r%é%gr?gti on in the io presence of an appropri gicglsg:g%/&abﬁ%st,
maenesi um or sodi um anmal gamin a | ower ﬁgcohol such as net hanol, or
hydrogen transfer reagents such as diethyl-2,5-dinethyl-1,4

di hydropyri di ne- 3, 5-di car boxyl ate. The catal ytic hydrogenation can be
conducted in al cohol, cellosolves, protic polar organic ~s solvents,

et hers, | owars al i fhatritegenl;i ds, and particularly in nethanol, ethanol,

met hoxyet hanol , dinethyl formam de, tetrahydrofuran, dioxane,

di met oxyet h&hié, etifvpted HitBE BATR PRMLOReNdi TePTS3aNts, eit her used al one or in

m xture. Exanpl es_ ¢ sk i NGl l,adi um bl ack, palladi um
on activated char 32%?@%%??‘%%&#3@& @V: gtleg%gr‘?*'s catal yst. The
reaction can proceed at different tenperatures and pressures dependi ng on
the zo reactivity of the ained reaction. In case of hydrogen transfer

react i onswi Categet' Ryt lupthey pferpadifpmpaunds of Hedreseytinventien g Bwscwitiioxy| at e,

eaui nol ar a ofs {eaghants are mxed and the mxture is warnmed to
mel ting (148%%2&’%5&6&) un%r i nert atnosphere or under vacuum zs B. The

conpounds oR tishe iOulerbtpraderatdy -Glowendlleyl] where A= - CR3R4- CRLR2- COR, wherein
R4 is hydro%e_n can_be epared by reacting a carbonyl conpound of fornula
Il z o ~oldszooXHYABYkY? 871 27 PCTI SE99100942 R3 [CHz] ~ - CHZ -0 c=o
~ D' D with a conpound of formula VI __ R I H- C- CORVI| R2 s in
which formulas D, D, D', n, RL and R3 are as defined in Category A and R2
i s al kyly afgtegay A26kfutheryprsferfad|compehds pf dehyeiemiyieatioroae gk withinecessary
by renoval qf protective groups. ~o In the reaction the conpound of fornula
Il is react g&‘eg)?rﬁ'ﬁ”-”aw BfPound of fornula VI1 in the presence of a strong

base such ag kDA {ifa@fin thehba 3Pt Pssiidt | owed by addition of a
dehydroxyl ati ng anent such_as borontrifluoride ethwate. The reaction can

be carried &uit as-QFesthargipd isthydrgenrpet omalkylatyl;secti on or by standard is
met hods known to n 1 I | e t.. Fhe, conpo formula VIl are
RAHE EnRtn R, Sl B ano /g SOIR R P

ei ther commerci al Ty aval rd procedures. zo
C. The cgnpounds gfaidhesli nvention of fornula | where A=CR3R4- CRIR2- COR, can

be prepared an al kl ation reaction with a conpound of forrmula VIII
prep Rm{s -Oalkyl; P

‘R?is hydrogen or alkyl;
R’ is hydrogen or alkyl;
R*is  hydrogen;
20 1nis an integer 1-3;
Dis  situated in the ortho, meta or para position and represents
-NRCCSNRaRk, wherein R?, R® and Rk are as defined in Category A;
D'is  hydrogen;
D"is  hydrogen
25
Category A27: further preferred compounds of the present invention are those within
Category A26, wherein
Ais  situated in the para position;
Ris  -OH, -Oalkyl, -Oalkylaryl;
30 -NH,, -NHOalkylaryl or -NHCN;



zaNO-r ~00z WD 991 62371 28 PCT/ SE99/00942 R3 [CHz]~ - CHz -OC X Viii '"~"i~'
/| Ra D.. where in X is a |leaving group, such as hal ogen, sulfonates2drNQy zggz
triflates, on a conmpound of formula VII, 5 R | HCCOR VIl 1 R2 in which
formulas Db D, D', n, R Rl, R2, R3 and R4 are as defined in Category A
and, if desired, followed by renoval of protective groups. ~o In the

al kyl ati on step the conpound of fornmula VIl is reacted with a conpound of
formul a VI I WOX/6i¥e presence of one or mare bases such as pEItSESHBOIN
carbonate, triethyl benzyl amoni um chl ori de, sodi um hydri de, LDA,
butyllithiumor LHVDS and in a inert solivent such as acetonitrile, DV or

di chl oronet hane at a suitable tenperature and ~s tine. The reaction can be
carried out as described in the exanples or by. standard nmethods known in
the liter atI?z (h%r nth. Conm 19(788) 1167-117S (1989)). The conpound of
formula VI 1§ Ean & Fepared from an al cohol of formula IX R3 [CHZ]n - CHZ
-0~ | D~pg*f Cp{lohet;,/ Ra D,. Zo z o ~ov ~o0oz WO 99/6Z871 29

PCT/ SE991009~i Z wherein D, D, D', n) R3 and R4 are as defined in Category
A usi ng st aniar d tineittegatd; or as descri bed in the experinmental section. The
compound of_fornula | X can be re d tom a conpound of forrmula Il either
by s reduct®Pén V\AS%W*Fm(ﬁiLFQHlPHarPQ g R"r?é‘?ﬁ,ﬁmﬁo convert a carbonyl group to a

hydr oxyl, g oup_ SURHCESERF Rk ROTORYE A arch@ Aim bOT ohyari de or by

reacti on with an organorreta i ¢ conpound such as”an organolithiumor a
Gignard reagent by standard nethods or as described in the experinental
section. io_D. The C(%Ernphound? of the |gsvetnt£| on of  forpula | can_he prepared
by reacti orC#ggogy A2 er preferred compounds of the present invention are those within

Category A27, wherein

R'is  -Olower alkyl.

1w Dis -NHCSNHalkyl.

Category A29: further preferred compounds of the present invention are those within
Category A3, wherein
Ais  situated in the meta or para position;
15 Ris -OR?, wherein Ris hydrogen, alkyl, alkylaryl;
-NHR®, wherein R? is hydrogen, alkyl, alkylaryl, cyano, -Oalkyl or
-Oalkylaryl;
R'is  -Oalkyl;
R%is hydrogen or alkyl;
20 R7is  hydrogen or alkyl;
Ris hydrogen;
nis an integer 1-3;
Dis  situated in the ortho, meta or para position and represents
-OSOsz, wherein RY is as defined in Category A;
235 D'is  hydrogen;
D"is  hydrogen.

Category A30: further prefered compounds of the present invention are those within
Category A29, wherein

3 Alis  situated in the para position;



conmpound of the formula [CH2]n - CH -R VDD ~s with a conpound of the
formula X HO X D' :0 in which formulas D, D, D', n and A are as defzw%ngﬂm
Category A, and Rl is -OH or a | eaving croup such as hal ogen, sul fonate,
triflate, either by an al kylation reaction or a Mtsunobu reaction, when
nessecary followed by renoval of protective soups. The conpound of fornula
X can be prepgseHglgin accordance to nmethod A from Zs commerci aI I;{ avai |l abl e
starting materials and conpounds of fornmula 11l or N 2 #2 wo
99/ 62871 PCT/ SE99/00942 30 D 1. In an all.cylation reaction tape | eavi ng
group Rl can be a sulfonate such as rres}lgate nosyl ate, tosylate, or a

hal ogen, such as brom ne or iodine. The conpounds of formula V and X, in
approxi mately equi nol ar anounts or with an excess of one of the conmpounds,
s are heate® {0 re{j}l{,e.@an@l:rp@zcm)tlwg in an inert solvent, such as isopropanol
or acetonitrile, II‘%I% &@; a _base, such as pot assi um car bonat e or
cesi um car bonat e. Nl Q"'I‘ Nixed for the necessary tine, typically
between 0.5g%;t0 Fyﬂaéggs sl he work up procedure usually include filtration,
for renoval f SO alt, evaporation and extraction io with water and an
organi ¢ sol \Rent shydioges; dICh| oronet hane, ethyl acetate, or diethyl ether.
The crude product |s purified if desired e.g. by recrystallization or by
standard 5chrf’d?rato teapeace Limet hods. D2. The M tsunobu reaction can be carried

out accor d| EQ@Q typi cal Muunobu reaction a
conpound of % ﬁ{\/\% Eﬁgﬁgﬁma}érfﬁgeﬁt is a hydroxyl group, and a
conpound of for rru#CbSOgalkybornDSQ(;h,lkyln-ybppr oxi mately equi nol ar anounts or with

an excess of one of the conpounds, in an inert solvent, such as chloroform
di chl oronet hane, or tetrahydrofuran. A slight nolar excess of an zo

S o Caefiy Ay anE PRSP R Rt e uRAC B OSPD e

added and tlﬁ?etega@zoﬂt:mowhmmture is stirred at a tenperature hi gh enough, for

exanpl e roomgtenp ti ong enough ( 1-24 hours) to obtain
the crude plr'QodSUCt %%#Ié’ﬁef?fgﬂyb@° %’ up according to standard litterature
nmet hods andp & defggcg irified, e.g. by standard chromat ographic zs

nmet hods. E. The conpounds of the invention of formula I, wherein Ais
-CR3R4- CRIR2- COR, wherein R, R2, R3 and R4 are as defined in Category A and

RlLis -OR, erein.R is as. defined i € , 30 -O[CH2] m ORf,

wherein m a &eﬁ?’ya“gés%‘hﬁeuf?fﬁé ‘i°ﬁ’p&‘éﬂ£é’gﬁ}?’g\m§°’2”ﬁ Nor Tooz WD 99/ 67871

31 -OCONRaR, wherein Ra and Rc are as defined in Category A,
2-Ethoxy-3-[4-(2-{4-methanesulfonyloxyphenyl} ethoxy)phenyl]propanoic acid;
3-{4-[2-(4-tert-Butoxycarbonylaminophenyl)ethoxy]phenyl}-2-ethoxypropanoic acid;

20 2-Ethoxy-3-{4-[2-(4-methanesulfonylphenyl)ethoxy]phenyl} propanoic acid;
2-Ethoxy-3-{4-[2-(4-methylsulfanylphenyl)ethoxy]phenyl} propanoic acid;
2-Ethoxy-3-[4-(2-{4-isobutyrylaminophenyl} ethoxy)phenyl]propanoic acid;

25
3-{4-[2-(4-rert-Butylcarbamoyloxyphenyl)ethoxy]phenyl} -2-ethoxypropanoic acid ethyl ester;

2-Ethoxy-3-{4-[2-(4-methanesulfonylaminopheryl)ethoxylphenyl} propanoic acid;

30 N-Cyano-2-ethoxy-3-[4-(2- {4-methanesulfonyloxyphenyl}ethoxy)phenyl]propanoic amide;



can be prepared by converting a conpound of fornmula XI PC Ti SE99/ 00942 R3
X' D[CHZ~-n CH2 O~C- C- CORXI / / 1 I p, p* R&4 R2 s - wherein D gRoy 2007
D', n, R R, R3 and R4 are as defined in Category A and X" is -CH

foll owed, if necessary, by renoval of protective groups. The reaction nmay
be carried out as an al kylating reaction, a Mtsunobu reaction, an io
esterfication reaction or by reaction with isocyanates. The al kyl ati ng
reacti on maWOB®628Hrri ed out using a variety of al kyl ati ngpagefdsmpssguch as
al kyl halide. The esterfication reaction my be carried out using a variety
of acylating agents such as O -CORd {wherein Rd is as defined in Category
A) and the Mtsunobu reaction may be carried out using an al cohol such as
phenol . The reactions can be carried out in accordance with. methods ~s~
known to those skilled in the art or as described in the exanples. The
conpound of forrmula XI can be prepared by reaction of a conpound of fornula

V [CH2] n- GHR.-Ri..V.D ZOr MMt 1) nd, of for a Xl 0 ~ R3 X!

C- G COR X ?“éﬂ%‘% G‘P“ZY?L“%E @88%%%%&@?&”%9@@@?3&%9“ amigs;
wherein D, D, D') n, R R2, R3, R4 are as defined in Category A and Rl is
-OH or a leaving group such as hal ogen, sulfonate or triflate and X" is -OH
f ol | owed, iszﬁh@Eég‘é‘af {4-mythanesyliosylosyphenpl) etboxwphegydurpsanoitmideact i on can
be perfosr med as descri bed above or by standard nmethods know to anyone s
skilledn the art. The conpound of the formula Xl can be prepared

accor di ng t2Ethbtye3-44-(5-(3- et i fdnfy Ry SHRRTBS 6 Y | i ng
materials. ~o F,}eTﬁe{[{:gﬁpounds of Iyt he forrrul% Fh%yg nﬁ’%b?sa%{d%llm- CR1 R2

-COR, and RSt*R2, R3 and R4 are as defined in Category A and Rl is -SRd,
wherein Rd is as defined in Category A, can be prepared by reacting a
conpound of the formula XIll R3 X, [CH- CH- Ol ~C_C- CORX Il 2~/

| | p" R4 REdhexyabes¢d-pi-@)pridaneslipnyloxyFohdiPlcthdi) piithyBep@nicield ned in
Category A and X is halogen) a thiol in a substitution reaction. The .
reacti ol can be carried out in accordance to met hods known to those skill ed

can b pr e el T A Bty anea R e Do O P01 ) e abl o

starti ng nmethexymbmnoic atidpm starting naterials prepared by standard

(S)-2-Ethoxy-3-[4- {2-[4-(methoxycarbonylamino)phenyl)ethoxylphenyl} propanoic acid;
15
2-Ethoxy-3- {4-[2-(4-methylcarbamoyloxyphenyl)ethoxy]phenyl} propanoic acid ethyl

ester;

3-{4-{2-(4-[Benzyloxycarbonylamino]phenyl)ethoxy} phenyl]-(S)-2-ethoxypropanoic acid;
20
3-{4-[2-(4-tert-Butoxycarbonylaminophenyl)ethoxy]-3-methoxyphenyl}-2-

ethoxypropanoic acid;

3-[4-(2- {4~tert-Butoxycarbonylaminophenyl} ethoxy)phenyl]-2-(2,2,2-

25 trifluoroethoxy)propanoic acid methyl ester;
(S)-2-Ethoxy-3-(4-{2-[4-(phenylsulfonyl)phenyl]ethoxy} phenyl)propanoic acid;

and, where applicable, stereo- and optical isomers and racemates thereof as well as

30  pharmaceutically acceptable salts, solvates and crystalline forms thereof,



procedures fromcommercially available starting materials. zs G The
conmpounds of the invention of forrmula |I wherein Dis -0S02Rd, - SR, NOY 2002
OCONRf Ra) - NR~COORd, -NRcCORa, -NRRd, -NRCONRaRk, NRcS02Rd and 2 C;Q B ?
Z002 wo 99/szs~1 33 X \ (CHZIr~ D -NRcCSNRaRk, wherein Ra, R, Rd, Rf ,

Rs and Rk are as defined in Category A, can be prepared by reacting a
conmpound of ,f 9?59 XNs to CHz - O D' PCTI SE9Q9/ 00942 XiV wherein D, D') n
and A are as défined in Category A and X1 = -OH, -SH or - RRESE®@A a

sui tabl e reagent, such as a sulfonyl halide, isocyanate, acyl hali de,

chl oroformate, anhydride or an allrylhalPde in an inert solvent such as

di chl oronet hane or tol uene and when necessary in the presence of a base)
such as triethylam ne or pyridine and eventually followed by renoval of
protective groups. The reaction can be carried out in accordance with

met hods know to those skilled in the ar< or as described in the exanples.

15 20 zs H. cmo@momsrﬁéfeﬁmmwe:s&slo@ﬂmc&esfeﬁmwnaod ardBShSouRdd whickH can
be prepared froma conpound of forrmula | where in is -ORp) wherein Rp is
a protectivareegpthsgesiibiesenantigmeraryl ,  al kyl aryl or a pol yner resin such as
Wang resin or 2-chlorotrityl chloride resin, by renoval of the protective
group by hydrolysis. The hydrolysis can be perfornmed according to standard
met hods a&i t Wlienulig/ts ifvagied irnthe mmmt@mggrdf&&ﬂ -alltyls A ReGONPRAYNG-BY1, t he
invention of formila | wherein Ris -NRaRb can be ‘prepared by reacting a
compound of §oBFoRY ad terjgneRutd-is -OH with a conmpound of formuia HNRaRb in
the presence of a peptide coupling system (e.g. EDC, DCC, HBTU, TBTLJ or
PyBop or oxalylchloride in DMF)) an appropriate base (e.g. pyridine, DVAP)
TEA or Di PEAZYhennht absitientR| epesgurEnalsd Emp] thé erefrred alkhls areing bmnes
acetonitrile or ) in accordance to nmethods known to those skilled in the
art or as déléwzﬁ%l iTHOCHBORKAMPl es. 2 0 fdOV 2002 WO 99/ 62871 34
PCT1SE99/,00942 J. The conpounds of the invention of fornula | where Dis
-S02Rd or -SORB, wherein Rd is as defined in Category A can be prepared by
oxi di zi ng aVélmpmwsnnmt Y, repteseriAnyBoilary GHakm the Wedqﬁkyﬁarx\i pénzgl.
wherein D) D') ti and A are as defined in Category A and X2 is - SORd or
-SRd, wherein Rd is as defined in Category A with oxidizing agents such as

m chl or oper ex yReRZRhGp &L th@}b@drélﬁﬁﬂ “Bﬁ&%&é@xﬁce{lf} a@&p{aﬂﬁrshltss@é MRRGeasuch as
di chl or onet hane "eventual |y foll

to define but is not limited to such base salts as the alkali metal salts, alkaline earth metal

15 salts, aluminium, zinc and bismuth salts, ammonium salts, salts with basic amino acids,

and salts with organic amines.

Throughout the specification and the appended claims, a given chemical formula or name
shall encompass all stereo and optical isomers and racemates thereof (with the exception of
20 the compounds of Category A2), as well as mixtures in different proportions of the
separate enantiomers, where such isomers and enantiomers exist, as well as
pharmaceutically acceptable salts thereof and solvates thereof such as for instance hydrates.
Isomers may be separated using conventional techniques, e.g. chromatography or fractional
crystallization. The enantiomers may be isolated by separation of racemate for example by
25 fractional crystallization, resolution or HPLC. The diastereomers may be isolated by
separation of isomer mixtures for instance by fractional crystallization, HPLC or flash
chromatography. Altematively the stereoisomers may be made by chiral synthesis from
chiral starting materials under conditions which will not cause racemisation or
epimerisation, or by derivatisation, with a chiral reagent. All stereoisomers are included

30 within the scope of the invention.



removal of protective groups. ~o The reactions can be carried out according
to standard procedures or as described in the experinental section. fhWUVZMZ
conmpounds of the invention nmay be isolated fromtheir reaction m xtures
usi ng conventional techniques. is Persons skilled in the art wl|
appreciate that, in order to obtain conpounds of the invention in an
alternative and in sone occasions, nore conveni ent manner, the individual
process st eW8 9%eaili oned herei nbefore may be perforned in eichkesomoss:or der
and/or the individual reactions may be perforned at different stage in the
overall route (i.e. chemcal zo transfargmati ons may be performed upon
different internediates to those associated hereinbefore with a particul ar
reaction). In any of the preceedi ng nmethods of preparation A-J, where
necessary, hydroxy, am no or other reactive groups may be protected using a
protecting group, RP as described in the ~s standard text "Protective
groups in Vi ithkQ | 99. y nd Wits. The
protecti ng%’?%lo&ﬁ% d%‘%%#lss halbégbgy rﬁgé‘%%i}?&sté%ﬁeﬁ i é’“&’sﬁ aﬁp%ﬁ dd

2- chlorotrbgyﬁschlorlde resin. The protection and deprotection of

functional groups may take place before 2 0 NOU 2002 WD 99/62871 35

PCT/ SE99/ 00943 or after any of the reaction steps descri bed hereinbefore.

Protecting i ccaQr to chni ch are well
known t 6 tﬁ%eés L?(l Ied“aFed %Ieaycgfrjfi tﬂfl'ﬁ ﬁg‘?’gsdgf%tﬁs éﬁhfgé%wgh’ refers to
a sol vent Mbsﬁﬁtcd%eﬁnﬂﬂsinnft&ﬂﬂkyl%éd’p HaRBig ot | k@) cd¥Bdrdibrad & a dvERISRHS,
internmedi ates or products in a nmanner which adversely affects the yield of

t he desir ebafirglierm £ 1o PRAPMEETS- ﬂ&’&lterﬁ’r"é%?fe@tﬂﬂtbh@ﬂp@s Tﬁealﬁéﬁbbfam@sﬂ,of t he
i nvention r 4 a he oL arent er
|ntravenou\é\{IIIJS PC gﬁgu&g%uﬁt%e@gggg @%ﬁ%gu &olm ?rﬁo On atnlflse%rtaacgflac %uﬁ@s
buccal , rebhvihg 3 vagindms. Exanpldesisald Andhed I0vas @kylﬁﬁmﬁ@ rAdEY1Odth )

i nhal at i on, in the formof pharmaceutical preparations conprising the
active PngPEayeHPPEPYHEPUYS S§-pbseabry!, thptyhanthwmizht aod P@aqneée&%bt abl e

organi c or rg s h |y acceptable
dosage is P éﬂ@a@&%&%ﬁfﬁl ﬁqg(&)ﬁﬁb @Eyl |ci°gru bg’r&glﬁa%@igg%dkﬁgk%e treated and
the route of adm nistration, the conpositions may be adm nistered at

varyi ng do . The co ounds of the invention may al so be conbined with

ot her ther Z%‘g‘%ﬁi ptecryiss ’éd\RﬁPélea§Pe'gE£eé‘F‘uP1kPﬁY q?émﬁsr%gf’ﬁ%@fafﬁd GeEDR der s
associ at ed ;{0 .8 pgncleygloprent and zo progress of atherosclerosis such as
hypert ensi on, hyperli pidem as, dyslipidem as, diabetes and obesity.

Sui t abl e dally doses of the corrpounds of the invention in therapeuti cal

t reat ment hu ns.are bout 001-10Q, ng/ kg we ef erably
0.001-10 myFHES ‘g‘gﬁv P’“’?&caﬁﬁgc Féﬁr??gh?”‘g FE@%&%“@@’B@& Fo%he

i nventi on bhyekige grgoaiﬁggs provi ded a pharmaceutical fornulation including any
of the conmpounds of the invention, or pharmaceutically

Unless otherwise stated or indicated, the term “aryl” denotes a substituted or unsubstituted
20  phenyl, furyl, thienyl or pyridyl group, or a fused ring system of any of these groups, such
as naphthyl,

Unless otherwise stated or indicated, the term “substituted " denotes an alkyl or an aryl
group as defined above which is substituted by one or more alkyl, alkoxy, halogen, amino,

25  thiol, nitro, hydroxy, acyl, aryl or cyano groups.

Unless otherwise stated or indicated, the term “‘alkylaryl” denotes a



acceptabl e derivatives thereof, in adm xture wi th pharmaceutically

accept abl e adjuvants, diluents and/or carriers. 30 2 0 NOv 2002 WO 0 NDV.2
99162871 36 Pharnacol ogi cal properties PCTI SEQ9/ 00942 The present conpounds
of formula (>7 will be adapted for the prophylaxis and/or treatnent of
clinical conditions associated with reduced sensitivity to insulin (insulin
resi stance) wHgypgnoci ated netabolic disorders. These clinical conditions
will include, but will not be Ilimted to, abdom nal obesitHCT/gg5%/0M%H2al

hypert ensi on, hyperinsulinaem a) hypergl ycaenm a) non insulin dependent

di abetes nellitus (NIDDM and the dysli@2daem a characteristically
appearing with insulin resistance. This dyslipidaema, also known as the

at herogenic io lipoprotein profile of phenotype B, is characterised by
nmoderately el evated non-esterified fatgy acids, elevated very |ow density

| i poproteins (VLDL) triglycerides) |ow high density |ipoproteins (HDL)

chol esterol and the presence of small)! dense, |ow density |ipoproteins
(LDL). Treatnent with the present Tonf@unds— angxpected to |ower the

cardi ovascul ar norbidity and nortali tyla&soci ated with atheroscl erosis.
These cardi ovascul ar di sease 15 conditiions include nmacro-angi ophaties

causi ng nyocardial infarction, cerebro¥ascul ar di sease and peri pheral
arterial insufficiency of the lower extremties. Because of their insulin
sensitizing _ffect.cog‘goun S gf %g’mél a (ég are al so expected to reduce the
progress of YCI¥HE B & 2DUYREF t ifONENGE S8 Rapisdhesams of Hiffsrant and gneh tppigecstsni a i n
di abetes like.the m crp-angi qphati e aysj ng renal disease and reti nal
damage. Furt go%%ra[wﬁg(yg%}ﬁﬁ&ﬁodxg aﬁgﬂfﬁiga ¥®useful in treatment of various
conditions outside the-cardi ovascul ar system associated with insulin

resi stance Like the polycystic ovarian syndrone. Wrking exanples z5 1H NWR
and 13C VMR t 0 Q. » BRUKER ACP 300 or Varian UNITY
pl us 400, 5(}(?35{%%%}%8%@%82&({: ré%e@%?efg’, tli1?)%2?%?|°y§;g<|":I3%i"t°‘kfﬁfI§|gforué’quenci es of 3Q0,
400) 500 and 600 MHz, respectively, and at 13C frequencies of 75) 100, 125
and 150 MHz, ' respectively. 0 NCV 2@2 wa 99i s2s~i 37 PCT/ SE99i 009d2

Unl ess otherw se stated, chem cal shiftis are given in ppmw th the sol vent
as internal standard. Exanple 1. -C-R,

2- Et hoxy- 3-[ 4- (2- { 4- mret hanesul f onyl oxyphenyl } et hoxy) phenyl ] propanoic s
acid ethyl ester (a) 2-{4-Methanes~.ilfonyl oxyphenyl)ethyl net hanesul f onate

p- Hydr oxyph s 16 i ed in
3 chi o oot ﬁ%‘%i@%‘ﬁ???ﬁ%&h’y%ﬁ‘#@x(%%ﬁa?ﬁ%%%n%f%‘ﬁi‘gé“‘%dded fol | owed by

addition of a solution of nethanesul phonyl chloride (27.2 g; 0.239 nole) in
dichloronetq?ne at 0.C. Tﬁe reaction mxture was allowed to reach room

t enper at ur e, - YHEALETFESBEFILF NAFEIF L B8R FaRaT Ay b rad { gkymphedrnely a7t Phe
reacti on m pkddfied itk fedfunkdniats %@ﬂ‘ i 1.0 he
phases were separ ﬁagtﬂgn%@{%gubosggagidgg phasghag’gc ri e%gm%ﬂls?\gﬁ%g{nmgﬁl fate
and i s evapdenlleodr triplewandsand baviigamEmym( ofi Cedacb BRGmS) preforgbly 3 carbon

nmet hanesul f%po%_lgoxyphenyl ) et hyl net hanesul fonate. 1HNMZ (400 MHz; CDCl 3): 8
2.85 (s) " 3HH "8 05 (t) 2H), 3.15 (s, 3H) ~, 4.35 (s, 2H) 7.2 (dm 2H), 7.25
(dm 2H) Zo 13C-NWMR (100 MHz; CDC13): S 34.8, 37.3, 69.6, 122.2, 130.6,

135.8, 148.1 : .
Unless otherwise stated or indicated the term “protective group” (RP) denotes a protecting

002

group as described in the standard text “Protecting groups in Organic Synthesis”, 2nd
Edition (1991) by Greene and Wuts. The protective group may also be a polymer resin

20 such as Wang resin or 2-chlorotrityl chloride resin.



(b) 4-~2-(4-For~nyl phenoxy) et hyl ] phenyl net hanesul f onate zs

2- (4- Met hanesul f onyl oxyphenyl } et hyl met hanesul fonate (30 g; 0.102 nolZ NG &002
di ssolved in acetonitrile and slowy added to a m xture of

p- hydr oxybenzal dehyde (31.1 g; 0.265 nole) and potassium carbonate (41.46
g; 0.3 nmole) in acetonitrile and refluxed until

2-{4- et hanesul f onyl oxyphenyl ) et hyl net hanesul f onat e was consuned. The salts
were filtengdonfsks; the sol vent was evaporated in vacuo) dipehlsespamizhane was
added. The organic 30 phase was washed with water and evaporat ed.
Purification by chromatography on silic® gel 2 0 NOvV 2002 wo 99/ 6~s~i 38
usi ng di chl oronet hane as eluant gave 21.6 g (yield 66 %9 of 4-[2-(4

f or myl phenoxy) et hyl ] phenyl net hanesul f onat e. PCT/ SE99I1 009J2 1H NWVR {400 MHz;
CDC13): 8 Rrsa3-of Breblragtt s, 3H), 4.2 (t, 2H), 6.95 (dm 2H), 7.2 s (dm
2H) , 7.3(%—% . 2H), 9.8 (s, 1H. 13CIVN R (100 Mz CDC13): S
37.3) 38.3, 63.4, | 16.1, 1z2.1, 129.2, 130.6, 132.6, 138.1, 147.7, 162.6,
191.Z. _ ~o (c) . . _ _

2- Et hoxy- BJ%QCTYQP%%QMLH%%‘H}OPW R,y eraesshas patlinek halph espprdizg-toyany of aci d

et hyl este N Leine: (1 18 0 nun s . slow.y added to
a sol uti onhdcﬁ%&g ﬁ?mwfe g%@‘epvgﬁg(n;l é?‘r%;%?‘f%ﬁﬁ%%ﬁfﬁ%%’?‘lr’%gaﬁeksﬁ%?ﬁﬁ% B4 49 g;
14.0 mrel ehlsabe plepardd di ddstrivey f&r smuaratally lrdlhted chthgdunls RARsHwaitum chl ori de
(5.62 g; 13.1 rnnole) in chloroform (50 mM) at ~s 0 C. After stirring at
room tenperature overnight the solvent was evaporated in vacuo. \Wen

di et hyl ethe % i trd Bg@b' Xl
crystalli ztél‘legs ?f%&f?f;tge{ %’Pf’gk\ﬁﬁ?ﬁ%ﬁgﬁe‘b@@ﬁre of%ﬂgﬁg%‘ﬂlqﬁ?rbgte was
evapor at ed i preyaediby a thelenmsotrectivassyehak b Kededtyagzhs0Wtiggpaphytiaf) osa | i ca
gel using ethy|] acetate in_heptan gradient 1.25100 %9 as eluants. The
crude productBeRydeampqupd af the ding. Recrystallization gave so 2.18 g
(yield 35 % of 2-ethoxy-3-t4-[2-{4-nethanesul fonyl oxy-phenyl) et hoxy]
phenyl }acrylic acid ethyl ester as white crystals. 'RHi ~ (500 MHz; CDCl,):
b 1.34-1.38 (2t, 2x6H, J=7 Hz for both), 3. , J=6Hz), 3.13 (s,
3H), 3.98 (q, 2H, J=7 Hz) 4 _-ICH4l), - D4l -D-6-¢ 4.28 (q, 2H, J=7 Hz),
6.87 (dm zs 2H) J=9_Hz 5 T Cr=88 (dm 2H, J=9 Hz,
unr esol ved), 7.33 (dP\ : =9 Hz, unresolved} , 73 (dm RH, T=9 Hz,
unresol ved). "C hTZvi R Mz CDCl,): 8 1f»3, 15.5, 35.0, 37.3, 61.0,
67.5, 68.1, 114.4, 128.0, 123. 8) 126.6) 130.5) 131.7, 137.7, 143.1, 147.9,
1S9. 0, 164. 9. ~ 0 Nov zoo02 WO 991b2871 _ 39 PCT/ SE99/ 00947 (d)
2- Et hoxy- 3-[ 4- ( 2- { 4- met hanesul f onyl oxyphenyl } et hoxy) phenyl ] propanoi ¢ aci d
et hyl est ewith a compound of the formula III or IV
2- Et hoxy- 3-{4- (2- (4-tnet hanesul f onyl oxyphenyl ) et hoxy] phenyl }acrylic acid
ethyl ester s (1.47 9; 3.38 mmol e) was hydrogenated for 3 hours at
at nosphere pressureRin ethyl acetate (60 m using Pd/C (0.74 g, 5 % as
catal yst. The reactifon m xture was fil terer!rz{hrough celite,
dri ed- (- magnesi untgGl-fGOB) anll the sorvent LiveR -&HpGOR ed i n'Yacuo to give
1.44 g (yield 98 % of 2-et hoxy-3-[4-(2-{4-l§pet hdqesul f onyl oxy

R

15

in which formulas D, D’, D", n, R, Rl and R3 are as defined in Category A and L= 2=
L2 are phenyl or L'=12are ORd (wherein RYis as defined in Category A) and L’is =0,
and if desired, followed by reduction of the obtained double bond and removal of

20  protective groups.

Al. In the condensation step approximately equimolar amounts of reactants are mixed in
the presence of a base, such as sodium acetate, piperidine acetate, LDA or potassium tert-

butoxide to provide the compound of formula I wherein A is the unsaturated moiety. This



phenyl } et hoxy) phenyl ] propanoi ¢ acid ethyl ester. to "H NVR (600 biz;
CDCI3): 8 1.16 (t, 3H, J=7 Hz), 1.23 (t, 3H J=7 Hz), 2.92-2.96 (m 2hNoy 200
3.09 (t, 2H, J=6.6 Hz)) 3.13 (s, 3H), 3.31-3.38 (m 1H), 3.56-3.63 ( gkb
3.94-3.98 (m 1H), 4.12-4.19 (m 4H)) 6.8 (dm 2H, J=8.8 Hz, unresol ved),
7.14 (dm 2H, J=8.9 Hz, unresolved), 7.22 (dm 2H, J=8.9 Hz, unresol ved),
7.33 (dm 2H, J=8.6 Hz, unresolved). is "GCNWR (125 WHz CDCI 3): 8 14. 2,
16.0, 36.1) "¥9%M¥74g 4' 60.7 66.1, 68.1, 80.3, 114.3, 12PCOSEIME 130, 4,
130.5, 138.0, 147.8, 157.4, 172a. Exanple 2.

2- Et hoxy- 3-[ 4- ( 2- { 4- nethanesulfonyloxypﬁényl}ethoxy)phenyl]propan0|c aci d
20 Lithi um hydroxi de hydrate (0.12 g; 2.82 nmmole) dissolved in water (10ml)
was slowy added to a solution of

2 2L onY. - s bR EEAL LB o RS LR L gpaagl o 2l o

t et rahydr of iwgdh c@.&QhéTHn epsmeeshomalbe kuffigicAlly KRt da88ER altphRiafl REIHAg BOUT S.
Water (60 m) was zs added and tetrahydrofuran was renoved by evaporatl on

in vacuo. THE IERSEPRITETHAS? RIEFTPT SUSH tamperatiry divio Stvl rengef 400°€ 10 259°C. and
extracted three times with ethyl acetate. The conbi ned organi c phases were
dried with magnesi unsul fate. Evaporation of the solvent gave 1 g (yield 96
% of 2-et h@ymetimisdt {sAededsateohdd e detyliaumivb a¥eap At t&&éﬁ@ﬁﬂ)ﬂﬁ&%&ﬁ'xﬂ pr opanoi ¢
acid. 30 2 0 NOV 2002 WD 99/ 62871 40 PCI/ SE99/ 00942 H NVR ( MHz;
CDC13): b 1o0mdpr fotachigyg thg foymption of shegipubledond.n) 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 Hz)) 6.81 (dm-2 H, J=8.6 Hz, unresolved), 7.15 (dm 2H, J=8.6 Hz,
unr esol ved) Initysﬁal(siiahrﬂﬂdﬁonihe&lcfehk’dc ormafoﬁsedaﬁﬁ natefiaBahd(tRomPound) 8. 6 Hz,
unresolved). s "CNNR (125 MHz-iz; CDCl3): b 0, 35.1, 37.2, 37.8, 66. 8
68.1, 79.7, formulafll qeszH@meﬁ%a@rowsetewqul{wra@ou&tsmcbrnolqucess 157. 5)

169. 1. a [

met hane?gl ?@lﬁe?/ r%’)} g‘ﬁ%&aﬁﬁ@%ﬁ%‘ﬁ% a?%%%%%&% & lénrﬁr‘dseh?(t)cdﬂl 1{ 81.64{5414{ g;

2. 15 mol e) nemskaty-indetrazyuns The compounié of farR4d Igvheridl & 1mhﬁ)1w®naidded to a
sol ution of 2- thoxy 3% ’é“Y"%fe met hanesul f onyl oxy ph ni/l }. e

t hoxy) pheny 4P Brbbaedé‘?lé“ Ry ith Wﬂﬁdaqdrﬁcﬁf?éﬁﬁ?l@“?)i by ltgiign of the fgmadp| e)

| n_acet oni { bid:pirlig OriFblus@brodnFepbd Sishif 408, 8. MM LAIRRLALLES
overnight a préecipitate was is fil tere and ||so pfopylethyldamne (1

m ; 5.88 metardardicidonsytographicimethedsi65 g; 3. 92 mmole) were added. After
stirring overnight the reaction m xture was poured onto potassium hydrogen
sul fate 1(SlM 20 M) and the m xture was extracted with ethyl acetate. 'The
or gani ¢ phaggiswessti e 8Ho Bk beoMkE EonvehibREl i SQdiviiPsSiH Ladigdnedthet he sol vent
was evaporated. Chromatography of the crude product on silica gel using

et hyl acet aPestnspoapiperiding agetete TheaedcHor mixthig:iy jeflaxeddn & Baan-Yakepparsms g

ield 89 ¢ n
%t hanesul f/%) n%ﬁlg%&% e%%ioglg%g%?’p%e‘ﬁ%% ?é%a%%%prg?ﬁd ISOIateflI%ﬂlr’(ﬁgS’o VHz
CD30D): 8 7b3Stafidhrd eBods. Hz, 2H), 7.25 (d, J=8.7 Hz, 2H), 7.14 (d) J=8.6
Hz, 2H), 6.79 (d, J=8.6 Hz, 2H), 4.16 (t, 3=6.6 Hz, 2H), 3.79 (dd, J=8.6 Hz
and45%?st 1H), 3.53 (mIH) 3.22 (mIH), 3.17 (s, 3H), 3.07 (t, J66

e, 1y, 1 ope (Htopttfpd Bt Akl i heRato bty S BBt (204

formula III in dry tetrahydrofuran, slowly adding potassium tert-butoxide at -20°C and

quenching the reaction with acetic acid. The crude product is isolated and then dissolved in
toluene and refluxed with p-toluenesulfonic acid in an Dean-Stark apparatus to remove the

25 water. The product is then isolated and purified, by standard methods.

A2. The reaction can also be performed in the presence of titanium (IV) chloride and

pyridine in an inert solvent, such as chloroform.



met hanesul f onyl oxyphenyl } et hoxy) phenyl ] propanoi ¢ ani de 30 2 0 NOv 2002
WO 99162871 41 PCTI SE99/ 00942 DCC (1 g; 4.85 mmmole) and 2 0 NOV 2002
N- hydr oxy-succinirnide acid (0.56 g; 4.85 nmole) were added to a sol ution
of 2-ethoxy-3-[4-(2-{4-nmet hanesul f onyl oxyphenyl} ethoxy)phenyl ] propanoic
acid (described in Exanple 2) (1.65 g; 4.4 muole) in acetonitrile (25 m)
at 0 C After 1 hour a precipitate was filtered off and

di i sopropyl wolgkzm ne (1.82 g; 14.1 mmol e) and benzyl hydraxgtmmone (1.24
g; 8.08 mmle) dissolved in acetonitrile were added. After stirring

overni ght hydrochloric acid (2M was adged and the m xture was extracted
with direthyl ether. The organi c phase was washed wi th sodi um car bonate
solution and dried (magnesium sul fate). The sol vent was renoved and the
crude product was purified by chromatography on silica gel using ethyl

acet at e: hemaﬂée@grdamaemstqsocoybbal%@tmyfpnmat\&ma«maseaem%ﬁqf to give 1.36

Id 6 f N b 2- t
et hanesul TOTUIEHGRER G SYHBEDS e S 51 8h SFBRECRRIER o S ERFPE R0 Mo
CDA ,): 8 LpOdfderim z,Jp;lez)28229omlH) 3.03-3.11 (m 3H), 3.12

(s, 3H) 3.36 (q, 2H, J=7.1 Hz), 3.91-3.96 (m 1H), 4.13 (t, 2H, J=6.8 Hz),
4.76 is (d, 1H, J=11.4 Hz), 488(d 1H, J=11.4 Hz) 6.79 (dm 2H, J=8.8 Hz,

unr esol ved) & ) 8.8 Hz,
it esol vied)Aprrog el ity Mscadth T Gl Beee ol id B8 robfReed ). 15
15.0, 35.1,phaddsudh &Zwﬁnct@@vgmudﬁﬁ o2 pothSsidn c&bodhte hkA: gfoldlﬁﬂalasetc@%’fﬁs 128. 8,
129.17, 129.23, 130.5, 130.8, 135.0, 138.0, 147.8, 157.5, 168.8. 20 Exanpl e

5. 2- Et hoxyre®tipn mag b zarries o iretbe Pressnge e&aypmmwlymt Beskes plstleyanpgstadpanoi c
de A Led | 4-(2-{4
et hanesul (SRTORI BRI R C TR Rt 1 oF Shanard v PRt stbea ' °

Exanpl e 2) (2 999, 7.1 nnDIe) and

benzotriazol -1-yl -oxy-1ris-pyrrolidino-phosphoni u. Tn hexafl uoro hosphate
(3.7 g; '@7. ITherromepuridref Ererformate Hiiy preparedsbinenuplingit corenonng ehipe faryirey  wat er
and ethyl acetate we: a added. The phases were separated, the organic phase
was washed with water, dried with magnesium sul fate and the sol vent was
evaporated in vacuo. The crude product 2 0 NGV 2002 WD 99/ 62871 42

PCT/ SE99100942 was crystallized in diRﬂQﬂA-@#ﬂeh'to give 2,5 g (yield 86 %

whi te powder of 2-ethoxy-3-[4 v

(2-{4- met hanesul f onyl oxypheb xy) phenyl ] pr opanol ¢ ami de. " H YhLR (300
MHz CDCI3): 8 1.13 (t, 3H, J=6 ), 2.80-2.90 (m 1H), 3.05-3.14 (m s
6H), 3.36-3.56 (m 2H), 3.8493.91 (m 1H), 4.14 (t, 2H, J=6.5 Hz), 5.38 (s
br) 1 NH( 6.42 (s br, 1 NH), 6.80 (dm 2H J=8.8 Hz, unresolved), 7.15 (dm
2H, J=8.8 Hz, unresol ved), 7.19- 7 27 (m 2H) 7.34 (dm 2H, J=8.1 Hz,

unr esol ved) é@P l\/ltrlz 8 16.2, 35.2, 37.3, 38.0, 66.6, 68.1,
81.4, 114, 2““*FEE°‘BP°“E the gmylang 130. 64, 138.0,147.8) 15 7.3, 175.2 10
Exanple a 6. 2-Cyano- 3-~4-j 2-(4-net hanesulLfonyl oxyphenyl ) et hoxy] phenyl }
acrylic acid ethyl ester A mpgureof g

4- 2- (4-fornyl phenoxy) et hyl ] pheny Hhanhesul f onat eYl( described in Exanple Is
Ib) {2 g 6.24 mmole), ethyl cyang .41 g; 12.48 mmol e) and sodi um
acetate (1.34 g; | 5.6 nole) wa 120C. The m xture which nelted

upon heating was then all owed t®"cool down. Dichloronethane was added, the
sol ution was washed with water and brine. The organi c phase was dried with
sodiumsulfate) filtered and the sol vent evaporated in vacuo.

Chr ormat ogr a&Wm&I fo%‘ﬁas%,"ﬁl?ﬁ? rnQaSlH &L hs%-elﬁ}lgaain%ealtegU@i AlQt, for example
20  alkylation conditions or by a Mitsunobu reaction (Tsunoda, Tetr. Lett. 34, 1639-42 (1993),
when necessary followed by modifications of the D-groups as described in the

experimental section.

The group R'canbe - OHora leaving group, such as halogen, sulfonate or triflate.

25



20 hegtane:ethyl acetate (gradient 9:1 to I:1) as eluant followed by
crystallization gave 1.98 g (yield 77 % of 2 0 NOV 2002
2- cyano- 3-{4-[ 2- (4- et hanesul f onyl oxyphenyl ) et hoxy] phenyl} acrylic acid
ethyl ester. 'H N12R (400 Mz CDCI3); 8 1.37 (t, 3H, J=7.1 Hz), 3.13 (t,

2H, J=6.8 Hz), 3.13 (s, zs 3H),4.24 (t, 2H, J=6.8 Hz)) 4.35 (g, 2H, J=7.1
Hz), 6.95 (B 99gks71J=9 Hz, unresolved)) 7.23 (dm 2H, J= 9P'E'%)SE§§%§4ZO| ved),
7.3Z (dm 2H, J=9 Hz, unresolved) 7.97 (dm 2H, J=9 Hz, unreso 8.15
(s, 1H. "G VhiR (100M#z; CDCI 3): 8 14. %a 34 9, 37.4, 62. 4, 68.6,
99.6,115.2, 116.t, 122.1, 124.6, 130.5, 133 | 37.3, 148. 0) 1$4. 3, 162.8,
163.1. 30 z 0 ~~u ~00z WO 99/ 62871 43 PCT/ SE99I 00942 Example 7.

2- Cyano- 3-{4-[ 2- (4- et hanesul f onyl oxyphenyl ) et hoxy] phenyl } pr opanoi ¢ aci d
et hyl est er The fikylatidnueatiof arid-they Mitsur®bu reaction can be carried out as described below

{4-[ 2- (4- et hanesul f onyl ox hen I)ethoxy]phenyl} acrylic acid ethyl ester
(descri bed PTRSEXHISS F@”@Fn?{ 4.07 mol e) and

di et hyl -1, 4-di hydro- 2, 6d|nethyl 3,5-pyridine di carboxylate (2.06 g; 8.14
mmol e) was slowy heated to more than 190 C under vacuum and t hereafter

al  owned to Théotonippuidsaffdrmnidllalv eor Vinee eitistleonphadialty aviiabipur ¢zhibed by
chromat ography on silica gel usinhg heptane:ethyl acetate (gradient "0 2:1

to |:1) &s BIcH¥Ad bY HaRdPracedEenopmdp anyone olille injhearhliem gomumereially 4

(400 Mo: COAUSE HERRR KL RALE) GRS REGRARRY oy A B cedBh e 3 70 (m
1H), 4.05 (t, 2H J=6.8 Hz), 4.13 (q, 2H, IJ= 7 Hz) 6 73 (dm 2H, J=B.5 Hz,
unresolved) 09 a 7

I .
"C RWR (1 ob Thgzeson of e glelh miy by saed ol 55 usigl  pldayigngty of johuans TRIO
121.5, 127. Emiwlr?t? i@ucm&acaﬁ%z déublé-ﬂt?nd?’suél'f’z; chtalyk @%ﬁ@m g R4 AHPIhenS.

2- Cyano- 3-{ nmet hanesul f onyl oxypheny ) et hoXy] phenyl } propanoi ¢ acid zo
A m Xt ure opresence of an appropriate catalyst, magnesium or sodium amalgam in a lower alcohol

2-cyano- 3-{4 hane quo t hox anoic aci d
ethyl ester S‘{"[‘i‘é‘éé‘ﬁ?‘ﬁ‘é"& qrﬁy%g 575%? Sﬁjg do‘f%‘]‘%fhé)&ho Tthi um

hydr oxi de hygy &ro?yr(&neli% 9rcar%o>8)ﬁat5”m| e)) methanol (5 m), water (5 m) and
t et r ahydr of uxan was stirred for 30 mnutes at roomtenperature.

Wat er was added and the m xture was washed zs with diethyl ether. The water

Beetat o Tharb P ATt e he e BR aRP T A e PaEbl

evapor at gd lsavéh@ecumeﬂbneer@mMeaﬁagdmparwﬁa:%irﬁdmdolbmmystal lization in
dllsopropyl ether to give 0.56 ¢ éyleld 67 % of
Z- cyano {mefi@xmhanek Himsthyifproesg %%h}échyﬁv@a ﬁ’@%wp%@ﬁmﬁa&&a’:ﬁa‘l ic acid.

30053 (oSt o S ARG v LR R, Rlarle Nty eittate R oy

7.15-7. 27 ( pulladiidm bldck2palladidm(am acBvdted dhafedal( slatithid) o:0H§ or WE{MS(C@QUSM-IZ
CDCI 3): 8 34.8) 35.0, 37.3, 39 68.2, 114.9, 115.6, %h270 130. 2,
130.6, |37. g}xc re,g,qnog carip;gcegd ay @’ex@nt tgmperatures and pressures depen gon

20 reactivity of the aimed reaction.

In case of hydrogen transfer reaction with diethyl-2,5-dimethyl-1,4-dihydropyridine-3,5-
dicarboxylate, equimolar amounts of reactants are mixed and the mixture is warmed to

melting (140°C - 250°C) under inert atmosphere or under vacuum.

2 .
B. The compounds of the invention of formula I where A= .CR’R*-CR'R%-COR, wherein
R*is hydrogen can be prepared by reacting a carbony! compound of formula II



Exanpl e 9.
2- Cyano- 3-{4-[ 2- (4- net hanesul f onyl oxyphenyl ) et hoxy] phenyl }acrylic ac? @ NOV 2007
2- Cyano- 3-{4-[ 2- (4- et hanesul f onyl oxyphenyl ) et hoxy] phenyl }acrylic acid
ethyl ester (described in Exanple 6) (0.201 g; 0.483 mole), lithium
hydroxide ( 0.04 g; 1.67 io nmmole), nmethanol (2.3 m) and water (2.3 mnl)
was stirred at 40 C for 23 hours. Mdire water was added, nethanol was
removed by YE¥&HBF7Ati on in vacuo and the nixture was aci di PEBSENEINY
pot assi um hydrogen sulfate. The mi xture was extracted with ethyl acetate
and t he organi c phase was dried (sodiusul fate)) filtered and evaporated
in vacuo. The crude products were purified on preparative HPLC using
acetonitrile (gradient 30-60 % : anmonium acetate (0.1 M. The fractions
were acidified with potassium hydrogen sulfate and ghen extracted with
et hyl acetate. The organic phaﬁﬁ§]w@b% ggnbi ndlevaporated in vacuo to
2in 2

give 7 ng of _
2-cyano- 3-{4-[ 2- (4- npt-ha | f onyl oxyphenyl) y]ﬁﬁéﬁ&l}aorylic acid and
21,8 nmg of 2-cyano- 3-{45f2-#4- hydr oxyphenyl ) g foxy] phenyl }lacrylic acid. zo
"H NVR {400 MHz; CDClny-: S 3.11 (t, 2H, J=6D8 Hz), 3.12 (s, 3H), 4.23 (t;
2H, J=6.8 Hz), 6.94 (%n] 2H, J=9 Hz, unresolved), 7.22 (dm 2H, J=8.5 Hz,
unresolved), 7.31 (dm 2H, J=8.5 Hz, unresolved), 7.95 (dm 2H, J=9 Hz,
unresolved), 8.13 (s, 1H). "C-NWR (100 MHz; CDCl,): 8 34.9, 37.4, 68.6,
99. 6, 115. WithprempougpiformupdVE 130.5, zs 133.6, 137.3, 148.0, 154.7)
162.8, 164.9. Exanple 10.
2-{4-[2-(4-thhanesu|fonyloxyphenylgethoxy]benzylidene}tnalonic acid
di met hyl ester 2 0 ND~' 2002 WO $89/62971 45 PCT/ SE991 00942 A sol ution of
titaniumtetrachloride (4.82 g; 2514 mmwle) and carbon tetrachloride ( 6.35
m) was added to dry tetrahydroHuwr@nC®®.8 m Viat 0 C under argon. To the
m xture was added a sol ution of
4-[ 2- (4-fornyl phenoxy) et hyl ] phenyl et hanesul fonate (described in Exanple
1b) (4.067 g; 12.7 nmole) in dry tetrahydrofuran (6.35 m) and then dinethyl
mal onate (1.68 m. 12.7 rnnole). Finally pyridine (4.02 g; 50.8 mmle) in
tetrahydrofuran, (8.9 r S .added.dwring 3.hour The reacia.on m xture was
stirred at u}‘é’giﬁk‘&é%@nb% Br\i\@ o) f%dgoﬁ‘?esag dgfiRedrn ?g%d%ﬂ‘% d® #4%h i xt ur e
was extrac I ' j : gsqrjethh. . Jhe
organi c phg§g°§%%ﬁaggﬁ2%&§§?%Qﬂgggﬁ&gﬁgnt(2&&%%er p aggoagggéﬁﬁpg§?ed wth
di chl oroneglmipe. The organi ¢ phases were conbi ned, dried (sodiumio
sulfate), filtered and evaporated in vacuo to give 5.34 g (yield 97 % of
2- {4-[2-(4 nethanesul f onyl oxyphenyl ) et hoxy] benzyl i dene} mal oni ¢ aci d
di met hyl  e$4 @k reackbrMVR M or®BETE) reaBted Witk d dompdiid oFFdVA (S, 3H)
3.84 (s, 3H), 3.87 (s, 3H), 4.2 (t, 2H) J=7 Hz), 6.8 (dm 2H, J=9 Hz,
unr esol ved}he presprce(od aptrang bagesyches LidArie soinggdplventfoliovai by addiipmef 4H) ~, 7. 7
(s, 1H. "GN 0 Mz 13):. . 8.34. 9, 37, 52.5, 52,6, 68.3, 114.9,
122. 0, 122%},‘%?&%%% ﬁﬁ?%&c&%‘?@‘?‘@?ﬂdﬁf%eﬁﬁﬂ, 147.9, 160.7, 164.8)
167.5. Exampt esadtlon odn bd darfied duf adMpisbrabea sni e GRYaNeHRN 6Yba 61 tyovanlienzy| }
mal oni ¢ acid di nethyl ao ester
2- { 4- ( 25( 4 TeEhods mesulofapYRAe Giipth BYIP¢ 36t hoxy] benzyl i dene} nal oni ¢ aci d
di met hyl ester (described in Exanple 10) (2.31 g; 5.32 nmmole) was
hydrogenated for 2.5 hours at atnospheric pressure in ethyl acetate (140
m) and acemaéeor%,gdueld b Bfatohu bl NG BitHee cmBraihlllya%aifadleddr ¥ar befiebatdiesy fil tered
t hrough hyfl o. The sol vent was evaporated in vacuo, 2s dichloronethane and
di | ut ed sodiepdarbpwesdsrsaat e sol uti on were added and the phases were
separated The organi c phase was washed with brine, dried (sodiumsulfate),
filtered and evaporated in vacuo to give 2.35 g (yield 100 %9 of 2-{4-[2-(4
met hanesul fOrHeexyphetyb)tat hoxytdae fotiulel whert 6 -gR R -GRRT-O0R, estier. 2 0
NO~ ?002 WD 991 62871 46 PCT/ SE99100942

prepared by an a'kylation reaction with a compound of formula VI




"H- NWR (400 ~LHz; CDC13): 8 3.10(t, 2H, J=6.6 Hz), 3.14 (s) 3H), 3.17 (d,
2H, J=7.6 Hz), 3.64 (t, 1H J=7.6), 3.71 (s, 6H), 4.15 (t, 2H J=6. 6 2HNgy 200
6.81 (dm 2H, J=8.8 Hz, unresolved), 7.11 (dm 2H, J=8.8 Hz, unresol ved),
7.24 (dm 2H, J=8.8 Hz, unresolved), 7.34 (dm 2H, J=8.8 Hz, unresolved). 5
"C-NWR (100 MHz; CDC13): 8 33.9, 35.1, 36.0, 37.3, 52.5, 53.8, 68.2, 114.6,
121.9, 129.8pokaR,0, 130.5, 137.9, 14?2.9, 157.5) 169.2. Exanple 12.
2-Ethoxy-3-{3-[3-(4-nethanesulfonyloxyphenyl)propoxy]phenﬁF?BF%ﬂ&Hﬁic acid
ethyl ester 10 (a) 3-(3-Benzy|oxyphenyl%-Z-ethoxyacrylic acid ethyl ester
Tetramet hyl guani dine (6.5 g; 56.6 mmmol €J° was slowy added to a solution of
3 benzyl oxybenzal dehyde (11.7 g; 55 mmle) and

(1, 2-di et hoxy- 2- oxoet hyl ) (tri phenyl) -~s phosphoniunlchloride (20.1 g; 46.8
nmol e) in dichloromethane (200 m) at OC. After stRrring at room

t enperature overni ght t ﬁﬂﬁgnvﬁﬁ eQaparated i h vacuo. Diethyl ether
was added and i nsol ubl erial was %ilter- otf- CcThe fil Mlate was washed
wi t h sodi um bi car boRa ution, dried (magaest umsul fate), filtered and

t he sol vent was evapor in vacuo. The u-sidue was purified by
chromat ogr aphy on sidica gel using tetrahydroftuan (0.5 20 % in

di chl oronet hane as eluant. ' The renuai ni ng al dehyde was renoved by stirring
with sodiumbisulfite in water and diethyl ether for 2 days. The phases

wer e separ : i vaporated.Jn vacuo to give 10.5 g
D N L S S s R S
" H NVR ( 300folvhizia VODCI 3): 8 1,4 (m 6H), 4.02 (q, 2H), 4.32 (q, 2H)) 5.12
(s, 2H), 6.97 (unresolved, 2H)) 7.3-7.5 (m 7H), 7.7 (unresolved, 1H).
"C-NMR (75 MHz; CDCI3):- 8 14.3, 15.6, 61.2, 67.7, 69.9,115.6, 116.1 )

| 23.2, 123.7, 127.4, 128.0) 128.6, R{29.4) 135.0) 137.0, 144.9, 158.8,

164.6. 30 (b) 2-Ethoxy-3-(3-hydroxyphenyl)propanoic acid ethyl ester Z 0
NOU 2002 WD 99/ 62871 47 PCT/ SE99HGE®R420R Vil

3- (3-Benzyl oxyphenyl ) - 2- et hoxyacrylfc acid ethyl ester ( 10.4 g; 31 .8
nmot e) was hydrogenated at atnosphesic pressure in ethyl acetate using Pd/C
(dry, 10 9% as catalyst. The reaction m xture was filtered through celite
and the solvent was evaporated in vacuo s The starting material was not

conpletely consuned, therefor the hygdragenalion was repeated to give 7 g
(yield 92 offt vafchtompyis,k, D3Iy 89%&10§y€$éﬁ9ﬂ‘§4 precpsaieBned in Satesety dyandeidt er .

"H NVR (300 .81 D, 1.22 (t, 3H), 2.95 (m 2H), 3.4 (m
1H), 3,6 ~ e%ﬁmga’%ﬁ)g!,'§%}?yo‘§&1(’§r1§°ﬁﬁ°fe%ﬁ%¥%‘(p§; 2H). "C-NMR (75 MHz: CDCI3): b
14.1, 150, 39.2, 61.2, 66.4, 80.2, 113.9, 1 16.5, 121.2, 129.4. 137.2,

138.5, 156.0. 3-(4- Met hanesul f | oxyphenyl ) propyl net hanesul fonate i s
I(I)J me(a%lanog step the compound o%?glmulay\gn is t}cleac)tepd m‘r)ﬁ/a compound of formula

SQ

VIII in the presence of one or more bases such as potassium carbonate,

triethylbenzylammonium chloride, sodium hydride, LDA, butyllithium or LHMDS and in

a inert solvent such as acetonitrile, DMF or dichloromethane at a suitable temperature and
15 time. The reaction can be carried out as described in the examples or by standard methods

known in the literature. (Synth. Comm. 19(788) 1167-1175 (1989)).

The compound of formula VIII can be prepared from an alcohol of formula IX

R3
[CH.]. - CH, -0 J
#n 2 C-OH IX
D l

" R*
o D

20



3-{4- Met hanesul f onyl oxyphenyl ) pr opyl net hanesul f onat e was synt hesi zed usi ng
the sane nethod as in Exanple |la from 3-(4-hydroxyphenyl)-1-pr opanoz.g NOY 2002
"H-N1-iR (400 MHz; CDCI3): 8 2.1 (q, 2H), 2.8 (t, 2H) 3.0 (s, 3H), 3.

3H), 4.25 (t, zo 2H), 7.23-7.27 (n, 4H. "C-NWR (100 MHz; CDCI 3): 8 31.7,
32.1, 38.4, 38.5, 69.8, 123.2, 131.1, 140.9, 148.7. (d)

2- Et hoxy- 3-{3-[ 3- (4- net hanesul f onyl oxyphenyl ) pr opoxy] phenyl } pr opanoi ¢ acid
et hyl est efy2d/s33744- Met hanesul f onyl oxyphenyl ) pr opyl met hangegsyktomase (1. 90
g; 6.18 mmle) dissolved in acetonitrile (13 m) was added dropwise to a
m xture of 2-ethoxy-3-(3-hydroxyphenyl R9propanoic acid ethyl ester ( 1.47
g; 6.18 mmol e) and potassium carbonate (2.56 g; 18.54 mmle) in
acetoritrile ( 15 m). The m xture was refluxed for 5 hours, then the

sol vent a mxtur e was
A L e b A e e
di chl or onedesarited udmleedpe(rﬁ@dtamgecﬁm.f ate), filtered and the solvent was

evaporated in vacuo. Purification by chromatography on silica gel using
di et hyl ether ~ petroleumether (gradient 33 %to 100 % di ethyl ether) gave

1.80

2- et hgxg/ygﬁl{% ?% @fjrr%{ PEa a‘cl)lnbye'l SRR 7 5P ORRSAS o KA hFdisaRYi ¢ aci d
et hyl est etducsion bHthiNRed40Q a@ﬁﬂh@ﬂ&éeav&lc%@oﬁl o%b"togﬁydrﬂéh op 24 (t
3H, J=7.3 Hz), 2.05-2.14 (m 2.84 (1, 3 753781,

2H) 3 14 Segl) a@mmbosgwn@owﬁlmorolydsgegr %re(amonm)h axeqrgaam(maqu) J 6

o e O b e e CLAE ST

31 6 37. Hes@tbed in O efperiienid] sebbork) 80. 1, 112.8, 115.6, 121.8, 121.9,
129.2, 130.0, 138.8, 141.0, 147.4, 158. 8, | 72. 4. Exanple 13.

2- Et hoxy- 3- [3 (3-{4- met hanesul f onyl oxyphenyl } pr opoxy) phenyl Jpr opanoi ¢ aci d
|5 Lithy i Ll e L le) i .6 m) was
slowly'a d?% It @S.F%{Q? gget1§¥én%$n &f f&nul%[caggg pre)varecf' by\@eta&{on(&a

2- et hoxy- &o{n@e{nﬂic(ﬂﬂzmmnesul f onyl oxyphenyl ) pr ogoxy] phenyl } propanoi ¢ acid
ethyl ester (described in Exanple 12d) (0.889 g; 1.97 mmle) in
tetrahydrofuran (9 nl). After stirring at roomtenperature for 5 hours

t et rahydr of uraa was renoved by g evipidslat-iGh, iRl vacuo. The residue was

washed with diethyl ether gnd acet ate The waver phase was acidified
wi th potassi um hydrogen sulf al M, and extracted with ethyl acetate and
di chl oronet hane. The organi c.phaSes were conbi ned, dried (sodiumsulfate),
filtered and the sol vent wal' evaporated in vacuo to give 0.91 g of

2- ethoxy 3-[3- (3-{4net hanesul f onyl oxyphenyl } pr opoxy) phenyl ] pr opanoi ¢ aci d.
25 "HN-MR (400 MHz; CDCI13): b 1.2Z0 (t, 3H, J=7.1 Hz), 2.05-2.15 (m 2H),
2.84 (s zﬂmaleoﬁ;ﬁ,uh&bf)maf&&uﬁm (m 1H), 3.11-3-17 (m 4H)) 3.4b-3.65
(m 2H), 3.95 (t, 2H, 7=5.1 Hz)) 4.09-4.14 (m 1H), 6.77-6.81 {m 2H), 6.82
(dm 1H, J=7.81 Hz, unresolved 7.197.29 (m 5H). 20NOV2002 WD 99/ 62871
49 PCT/ SE99/ 009d2 "C- NMVR (1001 13): b 15.0, 30.7, 31.6, 3 7.3, 38.6,
66.S, 67.0, 79.5, 113.0, 1 I5.6,

X
D"

20 in which formulas D, D’, D", n and A are as defined in Category A, and R' is
-OH or a leaving group such as halogen, sulfonate, triflate, either by an alkylation reaction

or a Mitsunobu reaction, when nessecary followed by removal of protective groups.

The compound of formula X can be prepared in accordance to method A from

25 commercially available starting materials and compounds of formula ITI or TV.



121.88, 121.90, 129.4, 130.0, 138.0, 141.0, 147.4, 18.9, 173.9. Exanple 14.
3-{.4-[2-(4- Met hanesul f onyl oxyphenyl ) et hoxyj phenyl} 2-riet hoxypropanglgqu 2002
acid nmethyl ester (a) 3-(4-Benzyl oxy~pizenyl)-2-nmethoxypropanoic aci

met hyl ester Silver(l)oxide (2.43 g; 10.5 mmole)) nol ecul ar sieves (4 A
2g) and nethyl iodide (2.97 g; ~0 20.9 nmmole) were added to a sol ution of
3-(4- beazyl | ) - 2- hydr oxypropanoic acid nethyl ester_(2.0 g; 6.98
nmol e) in d?@%ﬁﬁoromt hane (20 m). The reaction m'xturpéz('r 9’&3% uxed
for 72 hours, filtered through celite agﬂ washed with water. The organic
phase was dried with magnesi um sul fate d evaporated in vacuo to give 1.93
g (yield 92 %9 of an oil of 3-(4-benzyl oxyphenyl)-2-mnmethoxypropanoi c acid
met hyl ester. is "HNWR (500 MHz; CDCI3): 8 2.90-3.01 (m 2H), 3.35 (s,
3H), 3,71 (s, 3H), 3.91-3.96 (m 1H)) 5.04 (s, 2H) 6.90 (dm 2H, J=8.6 Hz,
unresol ved), 7.13 (dm 2H J=8.6 Hz, unresolved), 7.29-7.35 (m |H),

7.35-7. 40 (n{) zlq)anﬁl&m&trpn.q@CMﬁmQH}V@g)grpggR can be a sulfonate such as mesylate,

3-(4- Hyd th d t hyl t
3 (o Bonr vl SO S AR TRa & o s o fpe wgtquec%gfp%@.mseffwwes 36
ol e) was fhﬁﬁlkogﬁiﬁﬁﬁgndté']%/ BB A81RPAmd B JFWithUieR s PO (e the @cpiﬁ?é dg 9 9) as

catal yst. The m xture was Itered through celite an € 'was
evapor at ed i¥e heaeddo teduylepperitutbingn (nertebyeB7 such a¥gsombpanol or acetonifrile, in

3-(4- hyd oxyphen t hoxypropanoi c _gcid nethyl ester. 'H NWR (500 VHz
cDCl 3) Xg%pré%ﬁgf ‘%ﬁu%e%“x% %‘gasflé‘m onatg 0?%‘:5%(@ cagjgnate3 94-3.99 (m 1 H),
5. 02- 12 (s br, O—|), 6.?7 (dm 2H) J=8.3 Hz, unresolved), 7.11 (dm' 2H,

J=8. 3 Hz unr esol ved). 30 Z a ~~u~r Zoo2 WD 99162871 50 PCT/ SE99/ 00942
(c) 3-{4- [2mmlwu@tthwﬂéwfpbthwmsﬁamww »@mbxwtmqen@spwzﬁmm@quxmpanou c

d net hyl 3- t h t
nas al Toy! arirae Aosty XL G e bt P SRR s e Bhac o
(described iwithExasfne ad o@)nitiSdvgt §liR @amof&sé&gﬂle Ryl feebX2BPAiGthH k). tO

gi ve

3-{4-[2-(4- r@@@n&he@aww@iwﬁiﬁm|e)=ebhmw]sqauventwn}crzymm&ypr opanoi ¢

aci d met hyl 500 Mz CDCI3): 8 2.9-3.0 (m 2H), 3.09 (t, 2H,
J=6.7 Hz)?/ 3°q’l%§‘e“°§apl§_%—i)“\{g‘®dg4 io (s, 3H),)3. 72 (s, 3H§, 3. 5?3-3-95 (En 1H),

4.14 (t, 2H, J=6.7 Hz)) 6.80 (dm 2H, J=8.6 Hz, unresolved), 7.11 (dm 2H,

J=8.6 Hz, unresolved d 2H,  J=8.6 Hz, unresolved 7.33 (d 2H,
J=8.6 Hz. ﬁ#%i'o ygta\%mob% ézgxli ¢ carried out according to standard me)) (dm

3-{4-[ 2- (4- Met hanesul f onyl oxyphenyl ) et hoxy] phenyl } - 2- met hoxypr opanoic s
aci d

3-{4-[2-(4- |ID~Fémnmhbfmmfobwampmempmndtdfdm;qugm\émﬂxe}rmmmm@mbpanou C
e Y A g5 b DR A e MBS W RS L sar

3-{4-[2-(4- rmiobﬁc@ermkMés@wmmm)c%&@ewdspﬂ%ﬂmarve&t élfaswr opanoi ¢ acid
20 'H NMR (500 MHz; CDCI3): S 2.9I- 1H) m 3H), 3.11

(s, 3H)) 3. ZhlofeformnguichlogngeAhage, %tmmmmmm;itmommesmsan(dm 2H, J=8.3

Hz, unresolv ( 2H, . J res 2H, 383
Hz, unr e%ol \?gécji%da‘rbfxéte @?% ¢ valeﬁﬁgmﬁh 2% Eé‘??r %fs‘ﬁ# lﬁﬁ%d a %hoﬁjé]méeo@h’ .
1%& Ng/R I( |2g0 ;%ﬂiﬂe@Qu@ﬂ as tBb@PlpBospRifie dr ripherfylpioSptne £8adked 8dd e reltél{f’on4)
mixture is stirred at a temperature high enough, for example room temperature, and a time
long enough (1-24 hours) to obtain the crude product, which can be worked up according

to standard litterature methods and if desired purified, e.g. by standard chromatographic
25 methods.

E. The compounds of the invention of formula I, wherein A is -CR°R*-CR'R*-COR,
wherein R, Rz, R? and R* are as defined in Category A and R'is
-OR®, wherein R® is as defined in Category A,

30 -O-[CHz]m-ORf, wherein m and R are as defined in Catsgory A,



130.3, 130.5, 137.9) 147.8) 1S7.5, 176.3. Exanple 16. 2-Hexyl oxy- 3- & é
{4- et hanesul f onyl oxyphenyl } et hoxy) phenyl ] propanoi ¢ aci dnet hyl ek NBYo?00?
2 0 NOv 2002 WD 99162871 S1 (a) 3-{4-Benzyl oxyphenyl) - 2- hexyloxypropan0|c
acid nethyl ester PCTi SE99/00942 3-(4-Benzyl oxyphenyl }-2-hydr oxypropanoi c
acid nmethyl ester (0.4243 g; 1.482 mole) was dissolved in dry
di chl or onet Om). Silver (n oxide (I1.717 g; 7.4 mul e s_s added,
foll owed b @@ sﬁ#éddltlon of hexyl iodide (0.943 g; 4.45 i %?mgﬁ
reaction mxture was stirred at roomtenperature for 3 hours then nol ecul ar
si eves (3A) was added and the reaction i xture was stirred for 4 nore days
and then filtered. The sol vent was evaporated and evacuation at 60 C for 5
hours gave 0. 48 g (87 %yield) of 3-(4 benzyl oxyphenyl)-2-hexyl oxvpropanoi c
aci d net hyl R°l\Phe \4 R 180N .88 (t, 3H), 1.18-1.34
(m 6H) 1. FaRR ‘Qhrh’k, %H%‘lé‘&?gg%ﬁrﬁ%z gy 000 (m 1H), 3.52-3.S9
(m 1H), 3&Hbé?rcpa’eﬁby&rﬂ&ilégQZOrflmunﬂlld}'forﬁmﬁ.S}ﬂ(s 2H), 6.91 (dm 2H, J=8.8
Hz, unresolved), 7.16 (dm 2H, J=8.8 Hz, inresolved), 7.307.46 (m "5H). is
"C-NNR {100 MHz CDC13): 8 14,0, 22.6, 25.6, 29.5, 31.5, 38.5, 51.8, 70.0,
.0, 80.6, 114.6,.127.S, 127. 9, 128.5, 129.6, RSOfﬂ 137.1 ) 157.6, 173.0.

(b) 2- Hexyl oxy- 3- @h @p.p vl &Rr apsng icid npethyl ester zo

2- Hexyl oxy- 3- (4- hyd henyl )r5‘ropaﬁ0| C 3 reChyE - €ORr wag| prepared from
3- (4 benzyl oxypheny hexyl oxypr opanoi cx@agfd ret hyl ester in ethyl
acetate using the pane nethod as descril@@d I n ERénB e 14b. zs "H NWR (400
MHz; CDCI3): b 0.87 (t, SFD) 1 17 .33 (m 6H), 1.46-1.58 (m 2H), 2.89 3
.0 (n1 2H), 3 .21 -3-30 (m , 3.51-3.59 (m 1 H, 3.72 (s, 3H)) 3

.94-4.0 (m : ,d 2 4 n H J=8.8
Hz, unr egol vﬂé m%'7 {?éR’ HR)ééeﬁ E@fsg %5? &8%%%%@(&@&3%0%

PCT/ SE99/ OOQHQWCCCIMU&s{abO@ MazoveDEh8dtectve bfoud). 22. 6, 25.6, 29.5, 31.5,
38.5, 51.8, 71.0, 80. 115.1, 129.3, 130.6, 154.3, 173.1. (c¢)

2- Hexyl oxy- 3-[ 4- ( 2- {4 nethanesulfonyloxyphenyl}ethoxy)phenyl]propanoic

acid The reaction may be carried out as an alkylating reaction, a Mitsunobu reaction, an

10 esterfication reaction or by reaction with isocyanates. The alkylating reaction may be
carried out using a variety of alkylating agents, such as alkyl halide. The esterfication

reaction may be carried out using a variety of acylating agents such as CI-CO-Rd (wherein
R%is as defined in Category A) and the Mitsunobu reaction may be carried out using an
alcohol such as phenol. The reactions can be carried out in accordance with methods

Is | known to those skilled in the art or as described in the examples.

The compound of formula XI can be prepared by reaction of a compound of formula V

[CH,], - CH, -R'
\
D
Dl
20  with a compound of formula XII

HO $3 ¥||

(l: -C-COrR Xl
|
D" R4 RZ



s nmethyl ester 2-Hexyl oxy-3-(4-by droxyphenyl)propanoic acid nethyl ester
(0.33 g, 1.19 mml e) and 2(4-net hanesul f onyl oxyphenyl ) et hanol (0. 2578) 8gy 7002
1.19 mmol e) was dissolved in dichloronethane (~ nl) under argon.
Azodi car bonyl dipiperidine (0.4S 1 g; 1.789 mmole) was added fol |l owed by
addi tion of triphenyl phosphine (0.375 g; 1.423 nmmole). The reaction m xture
was stirredwatssiseom t enperature and after 2 hours nore di ¢hlrge®nedshane (2

m ) was added. The reaction m xture was stirred for another 18 hours and
then-filtered. The filtrate was washed g¢th water) sodi um hydrogen
carbonate solution, diluted potassium hydrogen sulfate solution and brine,
dried with sodium sul fate and evaporated. is Chronmatography of the residue

3 % Fhe BB, Sl Bt TR S O
o) PP GBS 5 s LT IO Py

(t, 2H, J=6bPBredm)al ol plofleclise gr3tps, 3 .21-3-2 8 (m 1 H, 3.51;, 3 S8 (m 1
H, 3.7Z (s, 3H), 3.95-4.0. (m_ 1H), 4.15 (t, 2H, J=6.8 Hz), 6.81 (dm 2H,
J=8.8 Hz) ukhemattipeeyn beperRmedas dogqribedaboge prby iendamsionsteatls kngw mangens  2H,
J=8.3 Hz, ug , 7.35 (dm 2H, 1=8.3Hz, unresolved). ~s "C- NWR (100
MHz CDClé):%ﬁid%g%%Z.S, 2S.5, 29.5, 31.5, 35.1, 37.2, 38.4, 51.7, 68.1
70.9, 80.5, 114.3, 121.9) 129.5, 130.4, 130.5, 137.9, 147.8, 157.4,172.9.
Exanpl e 17. . _

2- Hexyl oxy- 30§ cpmmpundiefiihs foaRwa ik GayPe 85epptse asqordingisxigrphesethoss §98moi ¢ 30
acid ~ 0 L\lggm - {4 mRrrBT/ SE99i 00942 Lithi um hydroxi de hydrate
(0.036 g; O. %%%ﬁ%%ggggég%ﬁeangnn%&?er (2.6 M) was slowy added at room
tenperature to a solution of 2-hexyl oxy-3-[4-(2-{4-nmethanesul fonyl oxy
phenyl } et hoxy)phenyl opanai c_acj d. net hyl § degcrihed i | e 16)
(03771 0. 79" SErsronaeyitedt Bl pranl e aCR X FeCPaa g DA it ur e vis
stirred at g@p@&@gp&lﬁg@@ﬁl@aigbqaq&mmhfss and then evaporated to renove
tetrahydrofurgn. The residue was acidified with potassium hydrogen sulfate
(1 M until- hereid R fieas defieaddn Catesoivthe et hyl acetate. The organi c phase
was washed wit.h brine and dried. Evaporation enove the sol vent gave
0.349 g (9758 RPrpare -"Hé%@ﬁ“t%&???{’ﬂ?‘f%{‘g?tf’% ﬁghesul fonyl oxyphenyl '} ~o
et hoxy) phenyl ] propanoi ¢ acid. 'H N1IMR (400 MHz; CDCI3): 8 0.88 (t, 3H,

J=6.8 Hz), 1.18-1.34 (m 6H), 1.48-1.60 (m 2H),32x94-2.97(m 1H),
3.06-3.13 (m 3H),D3.14 (s, 3H), 3.36-3-43 ﬁ—l), 3.50-3.57 (m 1 H),
4.02-4.07 (m 1 H, [,CI—EL,—%%.-SO 8% ( mc@h" =g, 8 He,
unresolved), 7.1 ~ m 2H, J=8.8 Hz, ollve )) 7.24 (dm 2H, J=8.3
Hz, unresolved), 7 dm 2H, J=8.3Hz, y#iresol R? "G NWR (100 MHz;

CDC13}: 8 13.9, 22!3'4, 25.4 29.3, 31.4, 35.0, 37.1, 37.8, 68.0, 71.2, 79.9,
114.2, 121.8, 129.0, 130.4, 130.42, 137.8, 147.8, 157.4, 176.5. zo Exanple
18. 2- Et hoxy-3-{4-[2-(3-net hgnejsuhf onyl oxyphenyl ) et hoxy] phenyl } pr opanoi c

wherein D, D’, D", n, R, R%, R", R" are as defined in Category A and X’ is halogen,

a thiol in a substitution reaction. The reaction can be carried out in accordance to methods

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

20
The compound of formula XIII can be prepared in accordance to method D from either
commercially available starting materials or from starting materials prepared by standard

procedures from commercially available starting materials.

25 G. The compounds of the invention of formula I wherein D is -OSOsz,-SRc,
- OCONR'R® -NRCOORY, NR°COR?, -NR°RY, -NR°CONR®RK, NR°SO,R® and



acid ethyl ester (a) 2-(3-1~iethanesul fonyl oxyphenyl) et hyl net hanesul f onat e
25 Met hanesul fonyl chloride (9.09 g; 79.6 mmole) was slowly added tq @&NOY 2002
sol ution of 3hydroxyphenet hyl al cohol (S g; 36.2 nmole) and triethylam ne
(12.i nl; 90.5 mole) in dichloromethane at -10 C. The reaction m xture was
stirred over night at roomtenperature and then the solid material was
filtered off. The filtrate was washed wth so sodi um bi carbonate sol ution
and brine, Y P¥¥magnesi um sul fate) and the sol vent was PCPSEPIENZ 2002 WO
99/628' i1 PCTI SE99100942 - 54 evaporated in vacuo to give 9.3 g (yield 87
% of 2-{3-nmethanesul fonyl oxyphenyl) e8Byl met hanesul fonate. (b)

2- Et hoxy- 3-{4-[ 2- ( 3- net hanesul f onyl oxyphenyl ) et hoxy] phenyl } pr opanoi ¢ aci d
ethyl s ester

2- Et hoxy- 3- I{]ﬂcdm «N%H}wﬁulﬁm@y?ﬁx&ph rT%_et hgéﬁﬁgﬁ)feeél ;Op%gp |c acid

et hyl ester was synthesized dsihg’the sa (ab) from
2- et hoxy- 3 {c@aﬂgyg%@gymmpgmm et hyl ester (described in

Exanpl e 208) and o met hanesul f onyl oxyphenyl ) - et hyl et hanesul f onat e.
Exanpl e 19.

2- Et hoxy- 3- {4- [ 2- ( 3-xtet hanesuLf onyl oxyphenyl ) et hoxy] phenyl } pr opanoi ¢ acid
is 2-Ethoxy-3-{4-[2-( hen et hoxy] phenyl } pr opanoi c

et hanesuyl f onyl oxv
acid was synt hesi zed @ B(s Jlajv( §M€ 4-1°¢- §nesul f>8{}yl oxyphenyl)

ct hoxy] phenyl } pr opana aci d et hyI ester (de in Exanple 18) using
the same method as igy'exanple 2. zo "H NWR MHz; CDClI3): S 7.34 (m
1H), 7.24 (m 2H), 715 (m 3H), 6.S1 (d) 3=8.6 Hz, 2H), 4.16 (t, J=6. 7
Hz, 2H), 403(dd,J-77and43HzIH),361(m1H)342(m1H),
3.12(s, 3H), 3.10 (t, Hz, 2H), 3.05 (dd, JF14.2 and 4.3 Hz, 1H),
2.94 (dd, WhmszaBd xzaml que asidpfined in Sategory AandiX Hz , -OBH)SH 08-NRSHAVR ( 100

MHz; CDCl 3 7, 157 | 49. 130.5, 1 , 123.0,
122.6, 1 |5‘§ 191"‘"‘*“?5‘ ‘7“‘%‘@5 6?“‘%6‘Yé“‘1%€715?°3’a§?f°3a°¥§15h‘% ]@S’O MEanpl e 20.
2- Et hoxy-Badréfdhae&r%nrméyban@e%ﬂlaﬁw@N}éﬂ@ﬁéﬁ/&ﬁ&&ﬂ%ﬂem&ﬁ@wtlsmsﬁ%p.a@m c acid
et hyl ester 2 0 ~0~ zoo2 WD 99/62871 55 (a

2- (2- Met haw@smnﬁceﬁwoxyxp Ipeasgrce of hpummammhf/tmam@rmﬂﬁzgxmi@@mw

Met hanesul ;.o%gyl hl or i :P ec!:,t nmol e) was slowy added to a solution of
2-(2 hy roxyphe% Y}'eéquﬁ’ 5 rotes weg‘?épmml e) and triethylanine (7.99 g; 79
mmol e) in

The reaction can be carried out in accordance with methods know to those skilled in the art

or as described in the examples.

ts  H. The compounds of the invention of formula I where R is -OH can be prepared from a
compound of formula [ where in R is -ORP, wherein RP is a protective group such as alkyl,
aryl, alkylaryl or a polymer resin such as Wang resin or 2-chlorotrityl chloride resin, by
removal of the protective group by hydrolysis. The hydrolysis can be perforrped according
to standard methods either under basic or acidic conditions.

20
[. The compound of the invention of formula I wherein R is NR’R® can be prepared by
reacting a compound of formula I when R is -OH with a compound of formula I—INRaRb in
the presence of a peptide coupling system (e.g. EDC, DCC, HBTU, TBTU or PyBop or
oxalylchloride in DMF), an appropriate base (e.g. pyridine, DMAP, TEA or DIiPEA) and 2
25 suitable organic solvent (e.g. dichloromethane, acetonitrile or DMF) in accordance to

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



s dichloronmethane at | OC The reaction m xture was allowed to reach nom
tenperature and then poured onto a mxture of hydrochloric acid and iTgygy 2007
The phases were separated and the organi c phase was washed with brine
dried and the solvent was evaporated. The residue crystallized upon
standing to give 9.4 g (yield 89 % of 2-(2-nmethanesul fonyl oxy

phenyl ) et hylw@bédw@agesul fonate. ~o "H NVR (300 MHz; CDC13): %T%S&%oo% , 3H),
3.15 (t, 2H)) 3.25 (s, 3H), 4.4 (t, 2H), 7.2-7.35 (m 4H). ~(T00 MHz;
CDCI3): -8 30.3) 37.2, 38.5, 69.0, 122.4) 127.6, 128.8, 129.6, 131.8, 147.S.
15 (b) 2-Ethoxy-3-(4-hydroxyphenyl)propanoic acid ethyl ester

3-(4-Benzyl oxyphenyl ) -2-ct hoxyacrylic acid ethyl ester (described in

Exanpl e 38a) (62 g; 0.19 nole) was hydrogenated in ethyl acetate (400 m)
at at nosphdr iTbe prregamdeofulss mgenfdi 6 foonyld 0 wiredsisc80R Yart-SORAevHEtoit R € was
filtered through celite and evaporated in vacuo to give 45.6 g (yield 100
% of 2-et Hﬁﬁﬂgﬁgi@nﬁyﬁewﬁr‘;@h Y pRaEdtyoixidiziog 8 cempgunded fasmula ¥ NVR (600
MHz; CDC13): b 1.17 (t, 3H, J=7 Hz), 1.23 (t, 3H, J=7 Hz), 2.95 (d, 2H,
J=6.6 Hz)) 3 .3 S3 .42 (m 1 H, 3.583.64(mMm 1 H, 4.0(t, 1 H J=6.6
Hz), 4.17 (q, 2H, J=7%i s Hz)) 5.97 (s, 1 OH)) 6.74 (dm 2H, J=8.5 Hz)

unresol ved), 7.08 (dm2HJ=8CH k2 Ciregolyed "C-NWR (125 MHz; CDCl 3):
8 14.0, 14.8, 38.3, 6 6.1, 80.3, 115.1, Al 30. %V 154.8, 173.0.
z 0 Nov zoo2 11' O 991 62871 56 PCTI SE99100942 %

2- Et hoxy- 3- {4- [ 2- { 2- ¢t hanesul f onyl oxyphenyP} et hoxy] phenyl } pr opanoi ¢ aci d
et hyl ester 2-Ethoxy-3-(4-hydroxyphenyl)propanoic acid ethyl ester was
allylatéd with 2-{2 s methanesul f onyl oxyphenyl ) et hyl met hanesul f onat e usi ng

the same nmeitenth BS D' nEx@ARkeaskefilX ih Ca@E¥® A and X% is - SOR® or -SRY, wherein
2- et hoxy- 3- {44- [ 2- ( 2- met hanesul f onyl oxyphenyl ) et hoxy] phenyl } propanoi ¢ aci d
ethyl este® 19§ BpGatgepry;A Cibraidizing agepts(s2ott as nGehlopp8sxfnzadHcid 3. 07

(m 2H), 3. s) 3H) ...c.0 3.25-3 .3 8 ] 3. 5-3. A5 (m 1 H) 3 .
(a2 (ot Bofeen s i anipf ot b ctondesiing SrtinfL Pty 1y
Exanpl e 21 removal of protective groups.

2- Et hoxy- 3-{4-[ 2- (2- net hanesul f onyl oxyphenyl ) et hoxy] phenyl } pr opanoi c aci d
‘s 2- Et Hoxyhereatiqne cambe parricd Rkasriraing tostsrsheathyrbgadutes rydsplsemped mrtbpanoi ¢
acid et hyl ﬁ%ﬁf >ri bed in Exanpl e 20) was hydrol yzed usi ng the sane
method as i actﬁrlr%F%%g&Efo gi ve 2-ethoxy- 3-

{4-] 2-(2-nmet hanesul f onyl oxyphenyl ) et hoxy] phenyl } propanoi ¢ aci d.

The compounds of the invention may be isolated from their reaction mixtures using

conventional techniques.

Persons skilled in the art will appreciate that, in order to obtain compounds of the invention
in an altemative and in some occasions, more convenient manner, the individual process
steps mentioned hereinbefore may be performed in different order, and/or the individual
reactions may be performed at different stage in the overall route (i.e. chex;ﬁ;al

20 transformations may be performed upon different intermediates to those associated

hereinbefore with a particular reaction).

In any of the preceeding methods of preparation A-J, where necessary, hydroxy, amino or
other reactive groups may be protected using a protecting group, R” as described in the

25 standard text "Protective groups in Organic Synthesis", 2™ Edition (1991) by Greene and
Wuts. The protecting group RP may also be a resin, such as Wang resin or 2-chlorotrityl

chloride resin. The protection and deprotection of functional groups may take place before



zo “H NMR (400 MHz; CDCI3): 8 7.41 (m 1H), 7.3S (m 1H), 7.27 (m 2H),

.7.15 (d, J=8.4 Hz, 2H 6.82 (d,1=8.4 Hz, 2H) 4.19 (t, J=6.8 Hz, 2H)) 4.(0B0V 2007
(dd, J=7.7 and 4.3 Hz, 1H), 3.50 (m | H) 3 .42 (m1 H), 3 I 9 (s,3H) 3

| 8 (t, J=5.8 Hz, 2H)) 3 .06 (dd, J=14.2 and 4.3 Hz, 1H), 2. 94 (dd, J=14.2
and 7.7 Hz, 1H), 1.6 (t, J=7.0 Hz, 3H). "C NWR (100 MHz; CDCI3): b 175.7,
157.5, z47.6, 131.5, 131.4, 130.5, Zz28.9, 128.1, is 127.3) 122.1, 114.4,
79.7, 67.1, WSW928788 2 37.8, 30.0, 15.0. Exanpl e 22. PCT/SE99/00942

2- Et hoxy 3-{3-[2-(4-met hanesul f onyl oxyphenyl ) et hoxy] phenyl } pr opanoi ¢ aci d
ethyl ester 30 (a) 4-[2-(3-Fornyl phenoxys) et hyl ] phenyl met hanesul f onat e ~ 0

Nou Zoo2 w0 99152871 5? PCT/ SE99/ 00942 3- Hydr oxybenzal dehyde was al kyl at ed
wi th 2-{4-met hanesul f onyl oxyphenyl ) et hyl net hanesul fonate (described in
Exanple la) using the same nmethod as in Exanple |b to give

4-[ 2- {3 forqrﬁ%rpﬂ%@ésw)r@ph% Ipndaseripet heasietafore RrateetingBrowds MR be 400 M—lz
coal : 2H 1 4 2
7.13: 18 (m 81.% i a°f°5df“°f6‘§g°°%2“l°ﬁl%h‘°%7a(’%§e@%? ??12&%5%«)5‘“”754&’6}1@7%7 {m 2H)

9. 95 (s, 1H. "G.NMt ( 100 MHz; CDCl,): b 34.9, 37.2, 68.3, 112.7, 121.
121.9, 123.5, 128.6, 130.4, 137.5, 147. 8 159.1, 191.9. 10 (b)

2- Et hoxy- 3-i8-expregsionyinertsabanl refery F%%(Wmhyhl):btdh@)m} rshetrwith thegterging ¢ aci d
oL, ¢ e etets b dalds DG Lol s nd Lt bty
4-[ 2-(3-foror1ryﬂepi‘¢e‘ma1 dRkhyl | phenyl met hanesul fonate and ( 1,2 is

di et hoxy- 2- oxoet hyl )(tri phenyl ) phosphoni um chl ori de using the sane nethod
as in Exanple Ic. "H NWR (400 Mz CDCI 3): 8 1.34 (2x t, 6H, J=7 Hz),
3.04-3.09 (PR O konett J=7 Hz), 4.15 (t, 2H J=7 Hz), 4.27
(apparently—-q—m%—n’%8685(m IH), 6.92 (s, zo 1H), 7.1-7.25 (m
3H), 7.28-7.33 (m 3H), 7.39-7.42 (m 1H). "C-NWR (100 MHz; CDA 3): b 14.0,
15.3, 34.7, 36.8, 60.8, 67.4,,67.9, 115.2, 121.7, 122.7, 123.2, 129.1,

130. 2, 1034’1?1)ecp13y0161ds aiythe mvenyipp will ngmeally bcg@mqsterex@;ya the oral, parenteral,

2- Et ho 3= anoic acid
et hyl )zqs/ eslégiv%ougiﬁ%&g&gf§lb%gﬁ%‘%%gﬂ gﬁ}éﬁgu #cga(r;]&y &&eﬂé%% hox;/] phelnyl }
acrylic acivdgietlhyinsésinel aniBr 68alroutd.abfonvia i latas, dil}&ﬂrf@@eﬂﬁfﬂﬂna‘camc& 5

hours at atnobs herlc ressyre i.n eth¥1 acetate (70 nl) and acetjc acid (0.5
m) using M Fyeg L‘h’iﬁ‘&“‘f%@ﬁc FRicEPerRs RriTes atif 036' RRFISeUtite sol vent

was evapor q&&graw: Sy ifHr St RIS R 2 YBLHaciBiEALARAS BN sage

15 form. Depending upon the disorder and patient to be treated and the route of
administration, the compositions may be administered at varying doses.

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

and obesity.

Suitable daily doses of the compounds of the invention in therapeutical treatment of

humans are about 0.0001-100 mg/kg body weight, preferably 0.001-10 mg/kg body weight.
25

According to a further aspect of the invention there is thus provided a pharmaceutical

formulation including any of the compounds of the invention, or pharmaceutically

acceptable derivatves thereof, in admixture with pharmaceutically acceptable adjuvants,

diluents and/or carriers.

30



2 0 NO-J 2002 WO 99/62S71 58 PCTI SE99/ 00942 t he phases were separated. The
organi ¢ phase was dried (sodiumsulfate), filtered and evaporated in? QAOUa(0?
to give 3.45 g (yield 93 % of 2-ethoxy-3-{3-[2-(4

met hanesul f onyl oxyphenyl ) et hoxy] phenyl } propanoi ¢ acid ethyl ester. s "H NWR
(500 MHz CDCI3): b 1.16 (t, 3H, J=7 Hz), 1.22 (t, 3H, J=7.1 Hz), 2.95-2.99
(m 2H)) 3. Q% édegaH, J=6.7 Hz), 3.13 (s, 3H), 3.31-3.39 ( 153 3.56-3. 64
(m 1H), 3.98-4.02 (M 1H), 4.13-4.20 (m 4H), 6.73-6.85 (P:%]T’%E /140942
7.15-7.25 (m 3H)) 7.34 (dm 2H) J=8.6 Hz) unresolved). "C NVR (100 MHz;
CDCl 3):- 8 14.2, 15.0, 35.1 ) 37.2, 39.36 60.8, 68.0, 80.1, 112.7, | 15. 6,
io 121.9 (overlapping signals), 129.2, 130.5, 138.0, 138.8, 147. 8 158. 5,
172.5. Exanple 23.

2- Et hoxy- 3- {3-{2- { 4- net hanesul f onyl oxyphenyl ) et hoxy] phenyl } pr opanoi ¢ aci d

i s Lithium hydroxide hydrate (0.175 g; 4.18 mmole) in water (5 nml) was

sl oW y add@Hatmcelosiod] ptdperieof

2- et hoxy- 3-{3-[ 2- (4- net hanesul f onyl oxyghenyl ~t hoxy] phenyl } pr opanoi ¢ acid

et hyl ester (described in Exanmple 22) (1.66 g; 3.80 nnnle) in

t et r ahyd t { t t fox 2
hour o 1 ot r ot st forHola@lor ok LS MY, B ol S TR it was
extract ed wftltmdﬂ ednidjtionedsheiatedhiich wal@l sRRANEY WSS AR (ﬁﬁhl‘ﬁl feli®dnod

hydrochloric acid, and extracted with ethyl acetate. The organi ¢ phase was
washed wit ﬁsssflﬁ%meaib?l&cﬁ%%ﬁ Eh?sgﬁhma%léyndlmsmehmhdndautt wall sgibeent was

5" ot howy- 3. TAY B Pl it b a0 e holope g PR ERo ¢ aci o

zs ' H NWMR 650&5Wd6p@3@lt3;abetebméﬂlﬂlﬁ (NmDBﬂj"and]fﬁZ dbElbidagmBlehZra&8ridiganylH)
3.03-3.09 (m 3 (s M%- 41(kg]lH),3563 64 (m 1
H), 4.03-4%p$af W@ Hfulmzf sissance. Thig dyslipidaemipyaiso kgowmay g athegenie=g 3, 2. 07
Hz 6 1 . dm 2H,
%) 56 i, Upoprbilhnprfi S0 ditnonkié m ds haholiffed f digefeed sl Phpdidenfrida (1, 2!

35 0 37 Ofat@&C@s,e&GMdVW]@v deﬁSlt)SI)p@mﬂcLﬁgMﬁ)@gl&&nﬁﬁil&(@mgﬂﬁénsw 129.1)
130. 4, 137.8, 138. 4 élih 176. 7. 2 0 NO V2002 WO 99162871 59
PCTI SE99108§%’Z°‘E’>‘3§ gleste and the presence of small, dense, low density lipoproteins

2- Et hoxy- 3({BL] Fraidndibhaie prisé? BYhFOHBORIAY %C%Q&W} plagastovRiQRANOI ¢ acid

ethyl ester (a) 3-(3-Met hanesulfony oxyphenyl ) propyl nmet hanesul f onat e

Li et hanesurriodn@lt}’ mdumnau@ agsocipted gvithathegosniensis) These dirdibvascwarstiteasse (20 m)
was sl ovay sol utian .0 dr oxy.phe anol (3.03 g;

19.9 mdl ef& gonP E“t%ﬁ?ﬁ%%aﬂ%%}@fnﬁs Caésm%é’y% H‘E&ﬁnﬁn cﬁe%ﬁfo 8t hane at

-20 C Thedfseaﬁhmmnahéﬁiluftaid\l\@ﬁufﬁcﬁn@l bAME hwlePetRASHEs BN RFRRFat Ure and
solid material was filtered off. The filtrate was washed wth sodi um

bi car bonat énsglg} wnsiBzng effeey W%@f@w@(lbmé@ exnsetae & 1gAvcs e at e) and the

sol vent vva B 0 SI I i ca
gel wusi ng or o%%ghgmne lr%gsr?g ﬁéEigr aa;%}ec;rrlltlcnxﬁ"‘%r"&z}3 tg‘n%%@%gl\l/(g

e ?zommﬁg%zﬁﬁ;mwmewwﬁ pomame, 2
3H), 4.45 PRy bspsefulm wﬁ?enisfﬁ(%ougmdmpngomsxg carﬂiqyascukét WRRTY 75 MHz;

ICEl)QCI 2) 8 %oélteg’%tg msxiZl r§s1st§rz:34ike p%lyc}s;]u% o%g.nl Z%ntili'Omg'27 6, 130.1, 143' 0,

Working examples

25 'HNMR and "*C NMR measurements were performed on a BRUKER ACP 300 or Varian
UNITY plus 400, 500 or 600 spectrometers, operating at 'H frequencies of 300, 400, 500
and 600 MHz, respectively, and at Be frequencies of 75, 100, 125 and 150 MHz,

respectively,



20 (b)
.2- Et hoxy- 3-{4-[ 3- (3- met hanesul f onyl oxyphenyl ) pr opoxyJphenyl } pr opanoi £( ¢V dj?
et hyl ester 2-Ethoxy-3-(4-hydroxyphenyl)propanoic acid ethyl ester
(described in Exanple 20b) was 2s al kylated with
3- (3- nmet hanesul f onyl oxyphenyl ) pr opyl net hanesul f onate usi ng the sane net hod
as in exanple 1 (b) to give 2-ethoxy-3-
{4-[ 3-{3- me¥RaHE8TI f onyl oxyphenyl ) propoxy] phenyl } pr opanopcr/agdsdoset hyl
ester. :, 2 0 NOV 2002 WD 99/62871 60 PCT/ SE99/ 00942 'H i VhLR (300 MHz
CDC13,): b 1.15 (t, 3H), 1.2 (t, 3H), 371 (quint, 2H), 2.8 (t, 2H), 2.95
(d, 2H), 3.05 (s, 3H) 3.3-3.4 (m IH), 3.55-3.6S (m 1H), 3.85-4.0 (m 3H),
4.15 (q) 2H) 68(d 2H) 71722(m 5H)) 7.35 (t) 1H). "C- NWR (75 MHz;
CDCl 3) : b 15.1 30. %%2 38.4, 60.8, 66.2, 66.5, 80.4) s |
14,2, 119. ﬂqswh@m%ﬁteé chpiabsiaigt given frppm with dhepolveriasntersg7. 6, 172. 5.
Exanpl e 254
2- Et hoxy- 3- {arﬂlf a[r% ( 3- net hanesul f onyl oxyphenyl ) pr opoxy] phenyl } pr opanoi ¢ aci d
i 0 2- Et hoxy-3-{4-[ 3-{3-net hanesul f onyl oxyphenyl ) pr opoxy] phenyl } pr opanoi c
acid ethyl _ester (descri Ie 24b) was hydrol yzed using the sane
met hod ag Em&h(& E@W‘gﬁgﬂ/é“ e ?i&%&fgradoxyphenyl}%thOXY%henyl]propan%w
{4 [3 (§ metiha ls,g.g,tonyl oxyphenyl ) pr opoxy] phenyl } propanoi ¢ acid. ~H NWR
{30 % (t, 3H, 2.1 (quint, 2H), 2.85 (t, 2H), 2.9-3.07
|53I(s 3H), 3.37-3.47 (m 1H), 357367(n) IH)) 3.95 (t, 2H),

(f’f?
4.05 (m 1 2 7.35 (t, 1H. "C NWR (75 M
cDCl 3§ H%{% 2(53 ?&%@ﬂ °‘§’z°x§?h@yl)§‘g§"§“ﬂ1§eesalf°%e(7 750 8, 114. 3, (119 5,

122.0, 127.6, 128.8, 129.9, 130.5, 144.2) 149.4, 157.8, 176.4. zo Exanple
26. 2-Et hoxy-3-(4-{2-[4-(2-propanesul fonyi oxy) phenyl ]
et hoxy} ohepﬁﬁdmxgpbmcmyﬂ atoonol (&5 by0.1%shele) ¢as dissolved in dichloromethane.

cstor 8 ATBRREGHGIILS Bl e UM el Blveaby AN o Heued (o
2- et hoxy- 3&3@&&??&%%&@?@ NeLH xﬁ@le?jme&ﬂﬁé)roﬁéﬁl%e ix@eécmt}@&nbﬁl Exgrml e

20b) (7 g; 3 2(4-benzy oxypheny ano g; 30 mmol e)
tri phenyl phdgpisivae al@w@ tgreagoroﬁm}ﬂ@))erdﬁum tlenetred mrmm mpeetthiamsl. After

stirring a Q ature overnight e .s@l vent was eva ted in vacuo

and di et hy OIfOQV g}yﬁﬂgeggdgﬁ Onl'ﬁ’éxn%rgqv ﬁhﬁicgrﬁéﬁf%%tgwwwg tg‘f"f geé’fter 1 30

hour and thfepfhasieg tradeQepaRBedomaliey b Atk pHasy/Wed@iedRIIH Jolifat dudfreliid

chr omat ography on silica gel 2 0 2002 wo 9916~s~i 61 PCTI SE99/ 0094~
evaporated in vacuo to give 28 g (yield 88%) of 2-(4-

methanesulfonyloxyphenyl)ethylmethanesulfonate.

'H-NMR (400 MHz;CDCl3): § 2.85 (s, 3H), 3.05 (t, 2H), 3.15 (s, 3H), 4.35 (5, 2H), 7.2
(dm, 2H), 7.25 (dm, 2H).
20

13C-NI\/IR (100 MHz; CDCl5): 6 34.8, 37.3, 69.6, 122.2, 130.5, 135.8, 148.1:
(b) 4-2-(4-Formylphenoxy)ethyl]phenylmethanesulfonate

25 2-(4-Methanesulfonyloxyphenyl)ethylmethanesulfonate (30 g; 0.102 mole) was dissolved
In acetonitrile and slowly added to a mixture of p-hydroxybenzaldehyde (31.1 g; 0.255
mole) and potassium carbonate (41.46 g; 0.3 mole) in acetonitrile and refluxed until
2-(4-methanesulfonyloxyphenyl)ethylmethanesulfonate was consumed. The salts were
filtered off, the solvent was evaporated in vacuo, dichloromethane was added. The organic

30 phase was washed with water and evaporated. Purification by chromatography on silica gel



usi ng et hyl acetate:dichloronethane as eluant gave 10 g (yield 75 % of
3-{4- [2 {4 benzyl oxyphenyl ) et hoxy] phenyl } - 2- et hoxypr opanoi ¢ acid et h9l) NOV 2002
ester. "H NWR (300 MHz; CDC13): 8 1.15-1.30 (m 6H)) 2.95 (d, 2H), 3.05 (t,
2H), 3.3-3.4Z (m 1H), 3.58-3.7 (m 1H), 4.0 (m 1H), 405425(m 4H) ,

5. 05 (s 2H), 6.85 (d, 2H) 6.95 (d, 2H), 7.1-7.25 (m 4H), 7.3-7.5 (m
SH) . " C NVRy/ly/3 :$I43 15.1, 35.0, 38.5) 60. 6.2 68.9,
70 0, 80.5, 114’6%'#114 9, 127.5, 128.0, 128.b, 129.3, 130P6Tg§%969"%’ 130. 6)
137.1, 157.5, 157.6, 172.6. io b)

2- Et hoxy 3-{4-[2-(4-hydroxyphenyl) et ho;@] phenyl } propanoi c acid ethyl ester.
3-{4-[ 2- (4-Benzyl oxyphenyl ) et hoxy] phenyl } - 2- et hoxypr opanoi ¢ aci d et hyl
ester (16 g; 35.6 mole) was hydrogenated at atnospheric pressure in ethyl

acet axe (3ngli:neRihaRILCIA ave B0 A% GAURLYER.(TNe M XLUre vas

filtered through celite and the solvent was is eva orated in vacuo to give
11. 2 g (yi &rhygBetdxypthylphantinephaBesulfofiae. (4

hydroxyphenyl ) et hoxy] phenyl }propanoi c acid ethyl ester. "H NVR (300 Miz;
CDCI3): 81.1-1.30 (m 6H), 2.9-3.05 (m 4H), 3.3-3.45 (m1H), 3.55-3.70
(m1H), 4. dapmkkioo ¥mE; CbCL2H)3, 0543, 02 1, 25d), 4B B 2@1?, &45 (fkn,- 26 75-b. 85
(m zo 4H), 7.05-7.2 (m 4H). "C-NNLR (75 MHz: CDAI3): b 4.2,5 0, 34.9,
38.4, 63.1(d6&H, 7.5%n) 2H30. &(@1&%91&5 BD.

179. 1, 129. 8, 130.0, 130. 4, 154. 7, 157.6,173.0. (c)

2- Et hoxy- 3-(4-{2-(4-(2-propanesul fonyl oxy) phenyl ] et hoxy} phenyl ) pr opanoi c
acid zs et HG-N@&tgroommtdnm 06 B2.3(18.9439; 16.128220mDbe), v8uss, 3Py ggadded to
a solution of 2-ethoxy=3-{4-12-(4 hydroxyphenyl)ethoxy]phenyl}propan0|c
aci d et hyl 1¢57,d626118.73; 4.18 nmmole) in dry dichloromethane (20 m). After
cooling to O C isopropylsulfonyl chloride (0.9 g; 6.28 30 nmpl e) was added
slowy. The reaction m xture was stirred over night at room Z o Nou zooz
WO 991 6287 L) 6RERGTY-3H9 92 -0k Riak SUIRGH Bk eny Wb &y IpheSy| RREAd 2GR @y h@rem xture
was extracted wi th dichl oromet hane. The organi c phase was washed with
hydrochloric acid (1M and SOdI um bi carbonate solution, dried (rmagnesi um

Sul 12t BRGS0 AN A VB el BN MRl

aci d et hyl fcemtyﬁxhenoxheﬂdlyﬂbl(eﬁpl&lehﬁdﬂesum)@ gamohﬁmete) aram zscaahdvtz/}z- I 22
(t, 3H J=7 92-2. 96 3.08 j=7

Hz), 3.31- Sx@ﬁly%)ﬁ?lmhlwﬂ)@oaah@whé?ﬁ“iﬁ?z g3l HEmm ll{?hl%llﬁorm Stab at 98
(m1H), 4. ddedadd sﬁH% %H)oomﬁt d:?Q ﬂf@ov%?:rﬁhgggsgﬁvz ’w6ak ePpRERPLIRE) , 7. 14

(dm 2H, J=8.6 Hz, Fesol ve Hz. unresolved), 7.31
(dm 2H, J¥&he6 dl-&zhyl uthcrems |t )to ﬂﬁxampieeu'@liénylphosphme oxide crystallized as

2- Bt hoxy 3w€1ﬁe irystLlIs Vg’th}IP QrQ ?i?tcre fo {Jﬁ/e i%wgl)epheggzl omteq(?r)z( Yrgcg e’ﬂ}é nz,sPcI gpanoi ¢

acid is
2- Et hoxy-3 l;}mag, ANO0i C
acid et Kyl Wéﬁ?dé‘%ﬁ'e[(i 3’22%??%@5‘% ??%ﬁ%ﬁ@e@ﬁéﬁ@ﬁ%&%ﬁ%ol yz}gggségﬁ%npltl %2 sane

nmet hod as 180 ¥y anglhants2 Thecrydepgoduct crystallized upon standing. Recrystallization gave

aci o 7b * PRG0S T TRBOR B PRy B ARASRE P P a €
1=6.8_te), S&H%aay@@acmgw)m&s%tacaysm 3H, 3.38-3.52 (m 2H), 3.55-3.65

(m1H), 1-4.06" (m 1H) 14 (t, 2H, j=6.9 Hz), 6.81 (dm 2H, j=8.6 Hz,
unr esol ved) 7.15 (dm 2H, J=8.6 Hz, uzresolved), 7.21 (dnm) 2H, J=8.6 Hz,

unresol vedy \ArdtsdoWBiz dber)Ts 184g (2t, 2x6H, I=7 Hz for both), 3.1 (t, 2H, J=6 Hz),
3.13 (s, 3H), 3.98 (q, 28, J=7 Hz), 4. 2 (t, 2H, J=6.8 Hiz), 4.28 (q, 2H, J=7 Hz), 6.7 (dm,

35 2H, J=9 Hz, unresolved), 6.95 (s, 1H), 7.23 (dm, 2H, J=9 Hz, unresolved), 7.33 (dm, 2H,
J=9 Hz, unresolved), 7,73 (dm, 2H, J=9 Hz, unresolved).
PC-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.



unresolved), 7.96 (bs,1H). zs "CNWR (125 MHz; CDCI3): 8 15.0,16.7, 35.1,
.37.8, 52.3, 6b.8, 68.2, 79.7, 114.4,121.9, 7.0 NOV 2002
128. 8, 130. 4, 130. 5, 137. 4, 147. 6, 157. 5, 175. 7. Exanple 28.

2- Et hoxy-3-{4-{2-[4-(4-nitrobenzenesul f onyl oxy) phenyl ] et hoxy} phenyl)
propanoi ¢ acid ethyl ester 30 2 0 Nou zoo2 WD 99/ 62871 63 PCTi SE991009d2
2- Et hoxy-3* &% (4- hydr oxyphenyl ) et hoxy] phenyl } propanoi ¢ acid ethyl ester
(descri bed VR #28Hpl e 26b) was esterified with 4-nitrobeneenssulfenyl

chl oride using the sane nethod as in Exanple 26 (c) to give

2- et hoxy-3-{4-{2-[4-(4nitrobenzenesul fwnyl oxy) phenyl ] - et hoxy} phenyl ) propano
ic acid ethyl ester. "H- NWR (400 MHz; CDCI 3): 8 1.16 (t, 3H) J=7 Hz), 1.23
(t, 3H J=7 Hz), 292297(m 2H), 3.05 (t, 3H, J =4. S Hz), 3.30-3 .3 9
(m 1H),354 3.93-3.99 (m | H), 4.12 (t, 2HJb8Hz)
4.16 (q) 29 °3Eﬂzow§ 4 (@ {747m( presuiony lgsmhenyibethaxy)ais oy peetenois aGig ethslim  2H,
J:8 8 Hz, upresol ved), 7.14 (dm 2H, J=8.8 Hz, unresolved), 7.23 (dm 2H,
J=8.8 Hz, =0 unresolved), 8.03 (dm 2H, J=8.8 Hz, unresolved), 8.36 (dm

2H, J:8.8 Hz, unresolved). Exanple 29.

2- Et hoxy- 3 é4 {2- [4 4-ni t thenzeaesul f onyl oxy) phenyl ] et hoxy} phenyl)

pr opanoi c 7a thaxy-3- {4 -(4-methanesulfonyloxyphenyl)e thowcy phenyl}acrylic acid ethyl ester

2- Et hox n enzenesul et hoxy} phenyl ) propano
ic aci gesgéfr‘”%og%gca%?l dt')r%lgcn?‘lt n%) g?ﬁ/fcd‘ﬁs‘g}’f @9 the same
met hod as dc&a@(m Gisidg P/CO0VE g, 5 %) as catalyst. Thc reaction mixture was filtered

2- et hoxy-3-{4-{2-[4-(4-nitrobenzcnesul f onyl oxy) phenyl ] et hoxy} phenyl) propano
ic acid zoluough\mte(sw(maznesmuﬁytc) Rdthe ®lfenf waskvaperateliziy yadiodd gise 01 (m

I 3.01-3 -3. b6 1 4.0-4.06
1||:|)I) 4. 08- 4 4 ygc’?&%@b%gfé g%ﬁ%é{%fl@agews Hﬁ‘}ésol(\r/ned)FDG 92 (dm 2I(-|m
gfg Hz, phefiesthoks Lanyﬂpﬂo@u(dimm&éﬂm&a& 6 Hz, unresolved), 7.23 (dm 2H)
J=9

6
.6 Hz, unresolve 8.02 (dm 2H, J=9. 1 Hz, unresolved), 8.34 (dm 2H)
1 Mz, unresol ved) 9.56 (bs, IH). zs "CNWR (125 Mz CDCI 3): 8 14.9,

250 T tingsePladl Py %ﬁﬁ“qé? ﬁ%l%ﬁ@ T

2- Et hoxy- 32—5[)43 {)Q(t(zi{,ph&ﬂﬂznetlbaﬂeml3f31n3'B@KMPWYBBQ’(&Q)@(]IHF}GWB}W opanoi ¢
acid et hyl er. 30 NV 2002. WD 99152871 64 PCT/ SE99100942

2- Et hoxy- 3‘“’{ zl .5.184% lr%:(éﬂ’ Sﬁ}ﬁt‘ﬁe@r?‘l YRt &3 Fpnampolyptopdhind 28c 15 BHhy| ester
G chi or omer e T 159 S TS e e o B SR SO , ) vs
added. 15sTheé’GdMR {1a6 Mids CR8i)eil14.2) 16. O(Bah,dsmazyl et fasriy b3.¢ 80, il te3,( 0. 43 g;
T xture walldh [ Bred et e b Tt Hae and was otirred over night.
Water was added) the organic |ayer separated and the water phase extracted
Example 2. 2-Ethoxy-3-[4-(2- {4-methanesulfonyloxyphenyl} ethoxy)phenyl]propanoic
acid
20
Lithium hydroxide hydrate (0.12 g; 2.82 mmole) dissolved in water (10 ml) was slowly
added to a solution of 2-ethoxy-3-[4-(2-{4-methanesulfonyloxyphenyl}ethoxy)-
phenyl]propanoic acid ethyl ester (described in Example 1d) (1.12 g; 2.56 mmole) in
tetrahydrofuran (30 ml). After stirring at room temperature for 3 hours. Water (50 ml) was
25 added and tetrahydrofiran was removed by evaporation in vacuo. The residue was
acidified with hydrochloric acid (2M), and extracted three times with ethyl acetate. The
combined organic phases were dried with magnesiumsulfate. Evaporation of the solvent
gave 1 g (yield 96 %) of 2-ethoxy-3-[4-(2-{4-methanesulfonyloxyphenyl}ethoxy)-
phenyl]propanoic acid.
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wi t h di chl oronet hane. The organi c phase was washed with hydrochloric acid
(1 M , sodium hydrogen carbonate and brine. After drying with sodi ufl NOV 2007
sul fate and evaporation a light yellow oil was obtai ned. The crude product
was purified with flash chromat ography io on silica. The conpound was
eluated with heptane:ethyl acetate (9:1 followed by 1:1). Pure fractions
wer e pool edwangsgyppor ated yielding 0.55g ( 71% of 2-ethgxy ,5399{0?54 2-(4
phenyl met hanesul f onyl oxyphenyl ) et hoxy] phenyl } pr opanoi c aC| ethyl ester.
"H NVMR ((300 MHz, CDC13): 8 1.18 (t, 3H); 1.25 (t, 3H); 2.97 (d, 2H); 3.09
(t) 2H)- 3.30 ~s 3.45 (m 1H); 3.56-3. (m 1H); 3.98 (t,1H); 4.14 (t,
2H); 4.19 (q, 2H); 4.52 (s, 2H); 6.82 (d, 2H); 7.08 (d, 2H); 7.17 (d, 2H);
7.29 (d, 2H); 7.40-7.53 (m 5H) "C-NWR (75 MHz CDCI 3) 8 14.6. 15.4, 35.S,
38.8) 57. O)H-@NIQE)SO@@@ afed; 5 897 @, 3}1114&}{2}2229122 9¢§K 127), 1892341 (r}IZﬁgﬁ
129.7, 130.1, 13 31.1, '137.9, 148.0 ., 172.7°Zo Exa

2- Et hoxy- 33244, 2H],4- Sﬁh:eﬁy(lrm”éﬂhérﬁéshﬁ (O H/Qlhen§ (etpsy 4 (thiﬁ,;dh}s,dr opanoi ¢
aci d

2- Et hoxy- 35U 633 (3. 35h &73/6 et yraseleds Bﬁ@fd&fﬁné‘rﬁ/@ HerunsseplypHe iyt (i opanoi ¢

acid ~s et byl ;-89S Wb A&, b@dﬁw APk 13 MredorRupl 9; 0.41 mol) was
di ssol ved in’tetrafydrofuran ( and I1thi um hydrOX| de ( 0.021 g; 0.48

mol ) db ssBC&l‘Ml(hZ&MIerCIO@,)‘rﬁ)lﬁﬂa&S haded3uR o6, 2.1, BB 1i€8l2li9ng sol ution

was stirre ht and then acidified with

hydr ochl or?%aa}étd' gggikinygi?ga@?r OX%’qﬁgét hyl acetate, drying with

magnesi um sul fate and evaporati on gave 0.184 g ( 92% of

2- et hoxy- 3- {4 [2-(4 30

phenyl met hExasnit oWCmy—-ﬁiMI%[ét(ﬁdﬁy] phenyl } propanoi ¢ acid as an oil. Z

oNou Z00z 991.62 5 P .12 ".HNMR (500MHz CDCL1,): b 1.20 (t,
2.94-% V@f’ %Y%Wq‘eéyl&@[{“”‘g?p?‘ fOP3ppic am! l\ggl 3.52(m 1H); 3.58- 3.69

(m 1I—I)m 4. 06 (dd 1H); 4.15 (t, 2H); 4.53(s, 2H); 6.84(d, 2H); 7.09 (d,

2H); 7.18 §J§ H; 7.31 {d, 2H); 7.44-7.48 (m 5H) 5 "C-NMR { 125 M)

CcDCl, ) : (3(0.434 g2. 1 gamele) gy M-hydrpxy-sucgBuside §9247, 8: 214 mnolgpyperg 127, S,

é)z(gnél elgga&d%d tola2 sgolt%on %?'Q'Jhox&%‘?[z&z-{}- ctﬁ'&ncsuil)’t%n)%bx 148.1, 157.8, 175 6

2- Et hoxy- 3pxﬁe4ay[}2ﬁ16;éy)mhﬁm@@u¢1éeﬁykmmewtﬁﬁﬂ@mbg@m%}mw@nm c io acid
et hyl ester Benzyl oxyphenyl ) - 2- et hoxy-3-nmet hyl acrylic acid ethyl

4

est er LHI\/D5“§°I‘1mIrﬁ( B:ct) aFr?ro of styring at @P%ﬁ‘?ﬂ?r@flﬁr%ﬁ‘)m%é PEEGREYC 185 a

| uti d
ot I‘a'hﬁlﬁr8?&%%%8?3%4%ﬁf@%ﬁ%‘%%%ﬂ@ﬁ%@?%‘géz d Gatille CHESEDDE) | e s
stirred fomniold weodiadded Adtet hmmgmmgmﬁerraﬁambemmarcaﬁalswmddbmorl se to 2 C.
1-{3-b I h I d I
et r ahydr oPPASTR RGeS oA 20 e RBGHT Peh e ar ) 01 HRLEER r e
overni ght - ghe LG, bRAPEEALME: witithhiA s ABERA UMEN-HBIeRl Wi on (40 )

was added and aftef 1 hour the zo phases were separated. The water phase
was ext r actegpotaedc@hromsthgraptiyydf teecwudetreoduchen siigegel usiggwalsid scatmsebeptanbi ned

(o1 ng Py PR arid(F LS pued b e GRS E N i E o G 89 2P
3- (4benzyl m&ay&r)ﬂ&y%hé@}(})éth%xﬂgﬁ&yi]ﬁﬁbyﬂdl&mﬁﬁbd ethyl ester as a m xture

of Z and E isoners) ‘which was used in'the next step vmthout further
purlflcatlon zs Major isoner 'H NWMR (500 MHz; CDCl,): 8 0.99 (t, 3H, J=7

1.37 , 2H,
10 ) 5 AN Py ol 5 il % Bl Bl L 3
Hz, unresolixgghy %1)3879 (> R-8(6 1z, 2H), 4.16 (t, 7=6.6 Hz, 2H), 3.79 (dd, J=8.6 Hz and 4.5
25 Hz, 1H), 3.53 (m,1H), 3.22 (m,1H), 3.17 (s, 3H), 3.07 (t, ]=6.6 Hz, 2H), 2.86 (dd, J=13.9
Hz and 4.5 Hz, 1H), 2.75 (dd, J=13.9 Hz and 8.6 Hz, 1H), 1.07 (t, J=7.0 Hz, 3H).

Example 4. N-Benzyloxy-2-ethoxy-3-[4-(2-{4-
methanesulfonyloxyphenyl} ethoxy)phenyl]propanoic amide
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30 2 0 NOV 2002 WO 991 bz871 66 (b) 3-(4-Hydroxyphenyl) - 2-et hoxybut anoi c
acid ethyl ester PCT/ SE99/0094Z 2 0 NOV 2002
3- (4- Benzyl oxyphenyl } - 2- et hoxy- 3-nmet hyl acrytic acid ethyl ester ( 1.58 g;
4. 64 mmol e) was hydrogenated at atnospheric pressure in ethyl acetate (20
m) using Pd/C (wet) as s catalyst. After filtration through celite, the
sol vent was evaporated in vacuo to give (I .1 g; yield 94 % of

3- (4- hydr oxwphegihy) - 2- et hoxybut anoi ¢ acid et hyl ester as acgisash@sgoneric
m xture. Mjor isomer ~o H NWR (500 MHz; CDC13,): b 1.17 (t, 3H, J=7 Hz),
1.25 (t, 3H, J=7 Hz), 1.32 (d, 3H, J=7 Il—lz) 3.17 (quint, 1H, J=7 Hz),
3.29-3:38 (m 1H), 3.60-3.68 (m 1H), 4'88.3. 92 (m 2H), 4.18 (g, 2H, J=7
Hz), 5.2 (bs, 10H), 6.71-6.77 (m 2H), 7.11-7.16 (m 2H). (c)

2- Et hoxy- 3-{4-[ 2- (4- met hanesul f onyl oxyphenyl ) et hoxy] phenyl } but anoi ¢ aci d

ethyl ~s egiam (135 44sHrdsioxandneaydroxyRsuetinionid i @ (05 Eg;Acs tneblry esiiésd was
al kyl ated with 2- (4- met hanesul f onyl oxyphenyl {et hyl net hanesul f onat e

(descri bed ¢ fsExEnmwif - qth@sy-lxé‘} ﬁg{ methaness fopy owmweaxl}f:thwas}@hﬁpyléprqma@ywt o give

2-eth 3- 4.7 th t. h t

ooy Z?Kyl et PP EERT B b A PRADEIUA S ARUE AN A BP0 O
CDCl 3) : :hoéL a':‘pré&;)ua&xhhsfﬁ&?edm?ffana daéop(rds yl 1a;ﬁmz éﬁzﬁ g; 1. Brhrmbth) zu&H J=7 zs
Hz)2993 6H), 3.28-3.35 (m 1H}; (m H}388{d 1H,

J=6.5 Hz), bmzthdzm(ammmmz‘* % 398 mele) cmaolvséca Seiepiiignvesseidoddifter 7. 18 (dm
gn j g g gﬁ?%@o dch]lg)r(m §c1 %\%ﬂ’ ad‘c]iecg and LF'Z tnu&\.r %éagle &.%}e’d vshtof16 (dm

2- Et hoxy- 3-{d ZméﬂTH?éH%ﬁﬂeﬁwsé aay haxeahamydolirbhexddnaiaealtipbatdatieic 30 acid
2 0 Nov 2002 99/ 62871 fi7 PCT/ SE99100942

2- Et hoxy- 3(@4@{@'%%@)@%%%%%@4 EROPifeang | theerade@rpse ves pustited 8%i ¢ aci d

:ts h?/ln E)S(;(rar{) ﬁfofg'éalpg}/ on Elﬂcﬁe"fmlnc? etﬁ%)ac&@ts hggt%e ag¥a%?c§1¢ i‘bg'l&g%te%ﬁ AR et hod

2- et hoxy- 3+ a{sékuﬁxﬁuﬁ gwére.chgmgsmlésoﬁydfoxwpmmy)pemwj-m@aw-} but anoi c acid as
a
methanesulfonyloxy-phenyl}ethoxy)phenyl}propanoic amide.

'H-NMR (400 MHz; CDCl,): 8 1.01(t, 3H, J=7.1 Hz), 2.82-2.90 (m, 1H), 3.03-3.11 (m,
3H), 3.12 (s, 3H), 3.36 (q, 2H, J=7.1 Hz), 3.91-3.96 (m, 1H), 4.13 (t, 2H, J=6.8 Hz), 4.76
15 (d, 1H, J=11.4 Hz), 4.88 (d, 1H, J=11.4 Hz) 6.79 (dm, 2H, J=8.8 Hz, unresolved), 7.12
(dm, 2H, J=8.8 Hz, unresolved), 7.21 (dm, 2H, J=8.8 Hz, unresolved), 7.27-7.36 (m, 7H),
8.69 (s, INH).
BC-NMR (100 MHz; CDCL;): 8 15.0, 35.1, 37.3, 37.8, 66.7, 68.2, 78.3, 81.0, 114.2, 121.9,
128.5,128.8, 129.17, 129.23, 130.5, 130.8, 135.0, 138.0, 147.8, 157.5, 168.8.
20
Example 5. 2-Ethoxy-3-[4-(2- {4-methanesulfonyloxyphenyl} ethoxy)phenyl]propancic

amide

Ammonia (g) was bubbled through a mixture of 2-ethoxy-3-[4-(2-{4-

25 methanesulfonyloxyphenyl} ethoxy)phenyl]propanoic acid (described in Example 2) (2.9 g;
7.1 mmole) and benzotriazol-1-yl-oxy-tris-pyrrolidino-phosphonium hexafluorophosphate
(3.7 g; 7.1 mmole) in DMF (30 ml) for 3 hours at room temperature. Water and ethyl
acetate were added. The phases were separated, the organic phase was washed with water,

dried with magnesium sulfate and the solvent was evaporated in vacuo. The crude product



s diasteroneric m xture. Mjor isoner "H NVMR (400 MHz; CDCI3): b 1.20
(t, 3H, J=8 Hz), 1.37 (d, 3H, J=7.2 Hz)) 3.06-3.15 (m SFD 3.15-3 2 dﬂ@vﬂmz
H, 3.40-3 .50 (m 1 H, 3.62-3.72 (m 1 H), 3 .93 (d, 1 H J=5.6 :
4.15 io0 (t, 2H, J=6.8 Hz), 6.81 (dm 2H, J=8,8 Ft, unresolved), 7.17 (dm
2H, J=8,8 Hz, unresolved), 7.23 (dm 2H, J=8,8 Hz, unresolved), 7.33 (dm
2H, J=8,8 Fg% g%& ol ved). "C-NWR (100 MHz; CDC13): b 15.0, 17.9) 35.1,
37.2, 41.7) 9 8.1, 83.5, 114.2, 121.9) 129.2, 130.5, HJIFEY00388. O,
147.8, 157.5, 175.4. is Exanple 34.

2- Et hoxy- 3-[ 4- (4- { 2- met hanesul f onyl oxypd2enyl } but oxy~henyl ] pr opanoi ¢ acid
(a) 4-(2-Benzyl oxyphenyl)-3-buten-1-of zo 2-Benzyl oxybenzai dehyde (8g; 37
mmol e), (3-hydroxypropyl)triphenyl phosponi um bronide (19.5 g; 47 nmole) and

t b d . Th
ot on m SPURRE oI BUR ot SROVEREN o W it SHEoR Pt o uas

evapor at ed. (2Cy- QB4R RRAxX b o éﬁ@ l.or omet hane (up to 5 %
as el uant gaz\clj{e}r 8.4 ¢ 87{]% ] %}?}4 {?pben gjfo%xypﬁ eny ) 3-buten-1-o0l. Both

cis and traps 4.-{2 zs benzyl oxyphenyl ) -3-buten-1-of were forned according
to NV\R ' H 1.9-2.05 (b) 1H, :
2 43-2.6 (m \'&%)895%% @g@%ﬁ# ‘gﬁér}%gfﬁz 50 Qoanslfﬁn?j WERDE: (1%3, 85- 70;)
(m 10H, ; UnGEﬁQBE@@B (m, 2103804 002 1My 913%( §§8&1§ ?ngﬁé%%}% Q;%?%_ZH NIVIR

(300 MHz; CDC13) of the m nor isomer: 6 (m
2H), 3 . 7(@br INKnp-82 K, 251, Jiswz(mplvsdmas(sj (de,X}E]I—&?;i-Dg uﬁeso?ec{)d 1 H),
6.8 5-7.5 e 4 r oxypheny ut ano

4-(2- Benzyl?&%gﬁzwgﬁ)sf%wd%hail g’fsﬁg@"ﬂ%ﬂ? |_%Bnat ed in ethanol using the
Zﬁi)ms geggo?*ﬂeau;m(ﬁmgic?)@@bﬁblm 333, Nialf’eé%%,'&k*% 81(13@'1% 129 011@71 73 (m
(bs, 1H). H?3(07€9 B3347. m@yg;wsg 26 4 29 6 31 5 62 8 115 6 120 S,

127. 1, I188 130.3, 154.0. is (c)
4- (2- ~l et har esul f onyl oxyphenyl ) but yl met hanesul f onat e.

4- { 2- Met haneeutlplef y b @y B s )- Dyt an ?ﬁ:‘a& &B%&hd’@ﬁvh%%ﬂ}a'@@ﬁbé&&i u5| ng
the sane nethqod as in Exanple 18a from 4- ydr oxyphenyl )but anol .

"HV MR (3BBYIRMEE cDCI3): E 1.7-1.83 (m 4H), 2.7-2.88 (m 2H), 2. 95 (s,
3H), 3.17 (s, 3H), 4.25 (t, 2H), 7.2-7.3 (m 4H). "CNWR (75.5 MHz; CDCl13):
b 25.8, 28.6, 29.3, 37.2, 38.3, 69.8, 122.0, 127.4, 127.6, is 130.8, 134.7,
147. ‘ﬁ (d) A mixture of 4-[2- (4-f0rmylplh:noxy?ethyllplr:]enyhfxet%anesulfonatﬁ (descnbed in Example g
2- Et hoxy- 3- 4- (2- met hanesul f onyl ox er ut ox en ropanoi ¢ aci
et hyl ey l{b% (2‘ g 6(24 mmolg etgyl cyanoagetate A g,y12)48 mmole } L xumpacetaF.)tc (1.34

g; 15.6 mmole) was heated to 120°C. The mixture which melted upon heating was then

allowed to cool down. Dichloromethane was added, the solution was washed with water

and brine. The organic phase was dried with sodium sulfate, filtered and the solvent

evaporated in vacueo. Chromatography of the crude product on silica gel using

20 heptane:ethyl acetate (gradient 9:1 to 1:1) as eluant followed by crystallization gave 1.98 g
(yield 77 %) of 2-cyano-3-{4-[2-(4—methanesulfonyloxyphenyl)ethox'y]pﬁcﬁyl}acryIic
acid ethyl ester.

'H-NMR (400 MHz; CDCL): § 1.37 (¢, 3H, J=7.1 Hz), 3.13 (t, 2H, J=6.8 Hz), 3.13 (s,

25 3H),4.24 (t, 2H, J=6.8 Hz), 4.35 (q, 2H, J=7.1 Hz), 6.95 (dm, 2H, J=9 Hz, unresolved),
7.23 (dm, 2H, J=9 Hz, unresolved), 7.32 (dm, 2H, J=9 Hz, unresolved), 7.97 (dm, 2H, J=9
Hz, unresolved), 8.15 (s, 1H).
“C-NMR (100 MHz; CDCL,): § 14.2,34.9,37.4, 62.4, 68.6, 99.6, 115.2, 116.1, 122.1,
124.6, 130.5, 133.6, 137.3, 143.0, 154.3, 162.8, 163.1.
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2 0 NOv 2002 WD 99162871 69 PCT/S E 9910094:

2- Et hoxy- 3-{4- (4-(2-nmet hanesul fonyl oxyphenyi ) but oxy] phenyl } pr opanoi c2 88404 2002
et hyl ester was synthesized using’ the same nmethod as in Exanple 1 b from
2- et hoxy- 3- (4hydr oxyphenyl ) propanoi ¢ acid ethyl ester (described in Exanple
20b) and 4- (2met hanesul f onyl oxyphenyl ) but yl net hanesul fonate. 5 (e)

2- Et hoxy- 3-[ 4- 2- met hanesul f onyl oxyphenyl } but oxy) phenyl ] pr opanoi ¢ acid
Z- Et hoxy- 3-{@ 9%@”%12 met hanesul f onyl oxyphenyl ) but oxy] phenyIPLpiSEpasizc aci d
ethyl ester (2.7 g; ~.8 muvle) was dissolved in tetrahydrofuran: water
(1:3, 100ml). Lithiumio hydroxide (0.3& g; 8.7 mvle) dissolved in a snall
anount of water was added. The reaction m xture was stirred over night at
room tenperature and then evaporated. The resi due was redissolved in ethyl
acetate and hydrochloric acid (2M and extracted. After separation the
organi ¢ phase was extracted vvith sodi um hydroxi de (1M 30nil). The water

phase was I~& dro laric.,acid . (can nd ext.racted
with ethyl m%&g&n‘f anl ¢ ph Su(ﬁh i §W&‘F?ﬁ}fﬂ'&i‘ﬁﬁﬁ%ﬁ RESAMT sul fat e
and evapor atidathyyast& 2 ¢ {79 yi el d) of

2- et hoxy- 3- [ 4- (4- { 2- net hanesul f onyl oxyphenyl } but oxy~henyl ] pr opanoi ¢ aci d.
H-NI\/R(500 Mz CDCI3): s 1.2 (t, 3H), 1.86 (m 4H), 2.81 (t) 2H), 2.94-3.0

1 AR Gt el St A 8
7 25 7 28 (emyzkt)rer (JasSibed ua?:ﬁx:{rrfﬁle@)l'd)l 69 W%rﬁ&%w?em)@?@hﬁﬁ 52%5 , 26.7,
29.2, 30.0, 38.0, 38.4, 67.0, 67. t 146, 122.2, 12 127. 7,

128. 8, 130.djmethds3, ppyridis @ca@Mla?: (ZQQ& & 141n2n@¢) ws sl:ewdyrptaeem more than

ci d ot hyt!20et Eptet LA AR R ol R i TS ¢ aci d 2
0 NOV 2002 pWauBOw628A fcdy dRESThEERMHYARA4RiR mﬁigﬂép@b&aﬁymetﬁé@&a@en@ nol e)
was added to a sol ution of ethanal 710 bg(t)ﬁyand di et hyl ether (4.8 |) and

t he mi xtour &' Iad g Flaent tesige B35 g.(¢ B]é‘r% cypnort 4y[P<(%- ni t r obenzene (639. 8

g; 3 I O I d tol 1500
m ) Warrg :éﬁﬁ?&ﬁ&%@? Sf)gtx%x)ﬁﬁh?ligmﬁ%ﬁg& (g%tt‘ﬁon meZ<t 3pe vvgsug'??rﬁed
for 3 hours at 0 C and s then aIIovved to stand cold over night. After 5
d t t h t Xt i d dthe filt
cake nas. el VEE GE RO E): Bt CE 177 T .96 (R T Al A e diui t h
vater (10 415, agdm m{;amféﬁ(fw\ﬁm%%zd@ §24.5 861 Gl bREGE7 baMES WL

di et hyl et her 3x3 hase’ was ' cdol éd an dn tw
steps Wi | é@t(m#thm(dm,Z}de&&ﬂﬂzomnrcsoamdﬂ wat er ( 1 1 0.91). First to pH

5 and the 0N~ Xt u S then o.stirsed for hef.ore the
acidificat ilmao%ﬁf E@C\g&%zf %ﬁé 3 %%%’H%ﬁ 3313xpu %é lcgé “n an

i ce: sodi umighkorsode g ha7 §ilstrratéon after 1 hour gave 849a g (89.8 %9 of
3-(4. benzyl oxy- 2- nltrophenyl) 2- oxopropanoic acid. is "H NWR (500 MHz,

DVSO-d6): b 4.33(s, 2H), 5.21(s, 2H), 7.32-7.36(m 2H), 7.39 7.50(m 5H),
7.6(d, = E%m%gllé%i 2-|(Zl§|)ino-3-{4—[2-(4-mcthancsxﬂfonyloxyphcnyl)cthoxy]phenyl}propanoic acid
20
A mixture of 2-cyano-3-{4-[2-(4-methanesulfonyloxyphenyl)ethoxy]phenyl}propanoic
acid ethyl ester (described in Example 7) (0.9 g; 2.16 mmole), lithium hydroxide hydrate
(0.12 g; 2.86 mmole), methanol (5 ml), water (5 ml) and tetrahydrofuran (10 ml) was
stirred for 30 minutes at room temperature. Water was added and the mixture was washed
235 with diethy] ether. The water phase was acidified with hydrochloric acid and extracted with
ethyl acetate, The organic phase was dried (sodium sulfate), filtered and evaporated in
vacuo. The crude product was purified by crystallization in diisopropyl ether to give 0.56 g
(vield 67 %) of 2-cyano-3-{4-[2-(4-methanesulfonyloxyphenyl)ethoxylpheny!}propanoic
acid.
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(b) 3-(4-Benzyl oxy-2-nitrophenyl)-2-oxopropanoi c acid nethyl ester zo

.3- (4-Benzyl oxy- 2- ni t rophenyl ) - 2- oxopr opanoi ¢ acid (40 g; 0.127 nol e)7 paygy 200?
di ssolved in nmethanol (300 m). Hydrochloric acid (conc, 10 nl) was added
under stirring. The reaction m xture was heated to reflux for 3.5 hours and
then evaporated to dryness. Dichloronmethane and water were added to the
resi due and ses were separated. The orjanic phase wth

di |l uted sodwggglﬁ{/gzgogencar bonate solution and water, and ?@i/s%@ﬁ&ggmth
magnesi um sul fate. Filtration through a4short silica gel colum and
evaporation gave 29.6 g (71 %yield) of

3-{4-benzyl oxy- 2-ni trophenyl ) - 2- oxopropanoi ¢ acid nethyl ester as a yellow
solid. "HIr' VMR (300 MHz, CDCI3) 8 3. 93_55, 3I—2, 4. 46(5)_2I—%‘_,é 5. 13%5, 2H) ,
7.22(br, 2HH-NYRG0O MEz; GPR):H) 02733 ¢ms 501 By7-3.8 (mp, GONGVS 008 Tb/ 9062371 71
PCT/ SE99/ 0094 2. / Ia,e;y?(éj -myH nyl.y-2-+hy Xypr opanoi ¢ acid
nmet hyl esteégég-gg@’ég%géﬁoky- -’gﬁrﬁm%gﬁ)- -’g%{a%égaﬁo ‘c acid nmethyl ester
(4.1 g; 12.2CcoHmmk eoowssz; TXR! & 8418, 35.0787.623909, 66801 1.9, 11 86di2am, bor@hydri de
(0.5 g; 13.12 nmmpl e) was added in_portions under stirring. TLC (silica gel)
et hyl acet at38:Zh &t @né7 81418, ]asf8t3erl7(29re hour showed renaining starting
materialsand the formation of a by product. The reaction m xture was then
cooled in an ice-bath and nore sodi um borohydride (0.2 g; 5.26 mmole) was
added. Aft efxagdiH 4. R alyand-Bre 441 -(4-methanas! iyl dxypkbnglethoxg]phizhylh ackAIR adidar t i ng
material was consuned. i o The reaction m xture was evaporated to dryness.
Et hyl acetate and water were added to the residue and the phases were

separated. .l r N i i -dr J: i nmagnesi um
suIOf ate an ‘ané‘gbgg‘{tlggf gr o?ré%nra 5%&%@@?%3%&5@%&@%eéﬁ icg gel
usi ng a gr adeseribedaf Eednmit (HO20AEL0.438 hmptedithiam widreaide (Gaddez; 263 g (61 %
ield) of 3-(4-benzyl oxy-2-nitnphenyl)-2-hydroxyprqg oi.c.aciq . nethyl ester
s
3.12(dd, J \gadAyas8adda, mdiiling] @aﬁx%ﬁfédedb(}' évdflorafford 1 vadidand The iRk ke W)
4.45-4.51(m 1H), 5.10(s, ?H), 7.15(dd, I = 8.8, 2.7 Hz, 1 H, 7.3 3 (d) J
= 8. 8 Hz) atidHjed ufing porassiutBhy(drpges Istiliain Th7 nbixtufedyaskxtracked iy cthll aptate zo (d)
2- Et hoxy- 3- (4-benzyl oxy- 2- ni t.rophenyl 0 0i ¢ acid nmethyl est

3- (4- Be%zyl%é)}be’ﬁrﬁ%fcr e“ﬁ3§|d}’9‘gfsﬂ§&¥‘o%é§°[b$g§§ﬁféﬁé“ ‘1%"&&55?’!9‘("%%?@? (1.86 g;
5.6 mml e) Made FHb&sReRthurificdbf PlepirARIHEANS uiPaddtohitriVpbesiehtB0-60i%EN S (4A,
1.9 g) were added. Silver (I) oxide (1.96 g; 8.4 nmole) was then added

whi | e st r rammonitim htatae@. 10Y)- Jdd ifrsings sferersidifefosithpeiessium lygragen suifytes

mol e). After, .6 da t LR m erature the.r i ot
conpl )et ed aa(:ngct)l%eﬁieﬁ Sf%“#ﬁ’é@%%%@?ﬁ%ﬁe%@%“&%ﬁ‘ee Cgﬁlgm?gg%de h%ar?gé%\g're

added. The vaeactoight ThX bR yMRs3-$4-[1-(datlethiesd foiwloryiayd)etidxgn filtered

t hrough celite and the filtrate was evaporated to dryness. Chromatography
of the cruddepyloasodic 2eia aad 71,8 Beqd| 2-cidnerg- ¢ -@rddvdmryrbendietipry RBEWhre in
hept ane as a%hm@g{:idgave 1.6 g oil (80 %yield) of 2-ethoxy-3-(4 30

benzyl oxy- 2-m trophenyl ) propanoi c acid nmethyl ester. Z 0 NOvV 2002 WO
991 6287% 72 PCT/ SE99/ 00942 ' H-NWMR (400 MHz CDCI3): b 1.13(t J =7 Hz, 3H);
3.23(dd, J =14, 8 Hz

1 293, 37 2H) . 3.58-3.6 _ 3 . 3H),
5 Taad ) EVRES M bRy S Rl T are b o s D g ey 12 T 0
7.31 (d) J FoBdh K 1t udreiBved), 420 MmOt 185324, Arresbived? 731Hdm, A8 -
J=8.5 Hz, unresolved), 7.95 (dm, 2H, J=9 Hz, unresolved), 8.13 (s, 1H).
BCNMR (100 MHz; CDCL): § 34.9, 37.4, 68.6, 99.6, 115.2, 1163, 122.1, 124.5, 130.5,

35 133.6,137.3, 148.0, 154.7, 162.8, 164.9.

Example 10. 2-{4-[2-(4-Methanesulfonyloxyphenyl)ethoxy]benzylidene} malonic acid

dimethyl ester



(e} 7?-Ethoxy-3-(4-hydroxy-2-nitrophenyl)propanoic acid nethyl ester

2- Et ho: cy- 3- (4-benzyl oxy-2-ni trophenyl ) propanoic acid nethyl ester QI 8197007
4.06 mmol e) io was dissolved in dichloromethane (8 m) and di net hyl sul fide
(8 M) was added. Boron trifluoride diethyl etherate (5.0 m; 40.6 mmole)
was added under stirring. The reaction mxture was stirred at room
tenperature for 4 hours and then poured into water and nore dichl oronet hane
was added. WR&"#Hses were separated and the organi ¢ phas8CWEEYREXhed with
wat er and brine and dried wi th magnesium sulfate. Evaporation to renove the
solvent” ~s gave 1.04 g (95 %yield) of

2- et hoxy- 3- (4- hydr oxy- 2- nltrophenyl)pr‘gpanm c acid nmethyl ester. 'H NWMR
(400 MHz, CDC13): b 1.15(t, J =7 Hz, 3H); 3.26(dd, J =14, 7.5 Hz, 1H),
3.34 3. 42(m 2H), 3.58-3.66(m 1H)) 3.77(s, 3H), 4.19(dd, J = 7.5, 5.5 Hz,
%Hé?(g 3?@%501&1'?%@%%@139@&%0&&4@2? 35 Probifote) bl carforfiéiedlniokias (835 Hz, 1H))
2- Et hoxy- 3ml) 4vaf idd{cdimdfybﬁlahyﬂr@mrml(ﬁﬁc&mth)OPEBIdﬁeM&orQTbltﬁenﬁﬁhEﬂwhs] pr opanoi c

acid met hyI ester is 2-( I\/t;t hanesuLf onyl oxyghenyl ) et hyl met hanesul f onat e

(1. ﬁ4| g, 3dded hipstion. ofé et< oY &DWWMEHWF wﬁ@#ﬂat)%%a@h?é% aci d
ALY E}g;ﬁﬁ?h” 7.75
m?r;[)l )e/) \?\Zﬁ%&ﬁl&%egﬁl(ﬂma%eltggm tr :efi}m d%éppr X %nﬁ?ﬁ&%ﬁgﬁggdé?% gm xture

was heat ednalmatee(ﬂl&sm fox7 ﬂnfmﬁn)r&nalycbyadnmr(domg 3008 thhk{Sld) hetetretaydidf@an was not
conpl ete.

ortion
2- (4- et héﬁ@gﬁlp &si ??;}10}1&Wr%Wamw?ﬁa%@%etrzomcscraperﬁurss mol e)
was added. i Iy d RGO Wallhddeld it ¥8 FilieaRNe and then
20 NOV 2082 WS Goreapns adiedars H8m 0094%%‘33%%{?;’%&% 5%%%2’%’1 Et hy|
acet at e aruthenandesthylrecatata ddte drganic phaseavas eaklthdevitiNaednd sieswaterphasepar at ed
and the organic S with brine, dried wth esiumsul fate
and evaporfraged ‘%&%ﬁ%‘?@ﬁﬁe%ﬁ q-gf O’Egﬁ%‘CELﬁG%WBV&BU’gP%&H?ﬁ%B%eI with a
gradi ent Qb liedE Slcak sddrant ﬁz%aaﬁto%kwm ?fy\{éd 744 o9 A Bl2%uyi el d) of
2- et hoxy-3- (4-(2-{4 s methyl sul f onyl oxypheny
et hoxy) - 2 mthmplhfbnylb>]yph@1)’é)nftllp7c}f]hmzmhdmth§rﬂorestata'd dimdehylikéRert 400 MHz) CDCl 3):
8 1.12(t, J = 7 Hz, 3H), 3.14(t, J =7 Hz,2H), 3.16(s, 3H), 3.21 (dd, J =i
4, 8 Hz, 1 H) 3.3 0-3.57(m 2H), 3. S7-3 .65 (m 1H,; 3.73(s) 3
42 |5 H(Idldm J,ocFM}E @Dcﬁ) 4z, 121(tI1)H J47)22(1t4<s éI(—IZ, 37841'@,)31-@'9 87 (75, %@ﬂdg 3%(;
'8 5 g,LgH 177 hlz)( é (gnulé, 159 m, mggpgolveg}gé’;ﬁﬂ (é@leI J—9hz unresolvea)
h oxy 4 f onyl oxyphenyl } et hoxy) -2 nitrophenyl ] propanoi c
LY E“ﬁ%&g(’é“(ﬁﬁg% ret hyl sul f onyl oxyphenyl }
et hoxy} 2-t@ Nmptmommﬁlcm@po&macam ses5hyd,6.e58t3en 14.9,desor 1226 1254,Exanpl e
35) (0 21] sol ved |ntetrahydrofuran (8 mM). A solution
of lithiu 3H3Fd?=:8x§ déWrdﬁ%ﬁyH‘r"a‘% é“{b 1946, 467-2. 05 nmole) in water (8 n) was
added under stirring. The reaction mxture was stirred at room zo
tenperature for 5 hours and then evaporated to renove tetrahydrofuran. The
resi due weBxamptd lac Red-(i(4-MaliambswyfongbiyhenyaRiidicd jbetkylimaddic-Riditdethyl
hydr ochl ori c acid (10% and extracted with ethyl acetate. The organi c phase
was wadhedSiif t h wat er and brine, dried with magnesi um sul fate. The sol vent

was rem)ve-,d -E&t,on e

{4- met hyl suI%@d &‘} téaﬁﬁseé@?iﬂo%mg@%e}}%%ﬁﬁtr géar%}/fbﬁgo glﬁéa%lgldgn %ﬂgld StV\e/Eas

obt ai ned. (dssctibtdNWRx{dO 10K 31 GPDEB3 imdie) wakIytisogdnated fot- 25 bk at 3. 13(t, J =
6.5 Hz, 2H)

mmc_-_oo;
1o~

osphenc(pressfrlej)m ethyl acetate (140 ml) and acetic acid (5 ml) using Pd/C (0.8 g) as
catalyst and then filtered through hyflo. The solvent was evaporated in vacuo,

25 dichloromethane and diluted sodium bicarbonate solution were added and the phases were
separated. The organic phase was washed with brine, dried (sodium sulfate), filtered and
evaporated in vacuo to give 2.35 g (yield 100 %) of 2-{4-[2-(4-
methanesulfonyloxyphenyl)ethoxy]benzyl} malonic acid dimethy! ester.



3.23 (dd, J =14, 8 Hz, 1 H)) 3 .3 6-3 .43 (m 1 H), 3 .48 (dd, J = 14, ~
Hz, 1 H. 3. 59-3.66 (m 1H), 4.15(dd, J = 8, S Hz, 1H) 4.22(t, PpRoy 11
6.5Hz) 2H), 7.06(dd, J = 8.5 2.5 Hz, 1H)) 7.25(d, 30 J = 8.5Hz, 2H),

7.30(d, J = 8.5Hz, 1H), 7.35(d) J = 8.5 Hz, 2H) and 7.43(d, J = 2.5Hz, |H).

2 0 NOV 2002 WO 99162871 PCTI SE99/00942 74 "C-Iv' Mt (100 MHz) CDC13): b
t4.89, 34.88, 34.91, 37.33, 67.10, 68.79, 78.31, 110.13, 119.64

122.09(2C) VA 9%5288 " 130. 52(20)) F 34.33, 137.29) 147.94, BGFEEINI04%7 93 and
175.41 . s Exanple 37.

2- Et hoxy- 3-[ 4- (2- { 3- met hoxy- 4- nethanesgéfonyloxyphenyl} et hoxy)
phenyl ] propanoic acid (a)

2- Et hoxy- 3-[ 4- ( 2- { 3- net hoxy- 4- et hanesul f onyl oxyphenyl } et ho. ~cy) phenyl ] pr op
anoic i o acid ethyl ester

2-[ 3- Met hommmmmmm@@ysempne%bmw fm(tshﬁ{geﬂl’yfdnggt ya—_-/(gjggcrl bed

in WO 98/57941 ) ( e) was di ssol ved i'n acetonitril

Pot assi um ééﬁlﬁfohﬁtbuﬁ) B. 7@} (Sﬂ'ﬁ ‘iﬁﬁ)(%e%H 6. 6 Eohed If (dh, dMekr8ByHzm ddi t| on of
2-eth 3- t bed
xarp o) 20BNl P YRR e SR G LR Ef 304t B d=FA0E whFERED ror o

hours and tBeids,2H, Uesjsaﬁz ureaBlve@nper at ur e for 16 hours. Acetonitrile was
evapor at ed ,and the resi due redissol ved in diet hyl ether and washed with

vat er. The "6rig¥Ri (0pMESCRAS): dridde 3 +36-& 3ABuRR.-EUBRab®2.did.cel2igor at ed. NMR
showed f or f e r yren product and that the reaction
was not corrpT?Sf 2%8 IJOQ ff(:‘,)gl’l} Zggsgéugég%o was redissolved in acetonitrile
and nore 2-[ 3-net hoxy 4 {met hyl sul f onyl oxy} phenyl ] et hyl met hanesul f onat e
(0.5 g; 1.5 muol e) was -added. The m xture was refluxed for 2 nore hours and
t hen evapo el h%Eﬁvéﬁ-adé-[M%m@apessgkfmyé@cyphewmonw]whﬁ}pramowﬂs hed
with water, (]C'E,ﬂ gni c phase was dried wi th magnesium sul fate and

evapor at ed” %mat ography of the crude product gave 1 g of a m xture which
zs accoeding to NVR contained 60 % (0.68 g) 34.7 %yield) of

2-etho 3- met hox 4- t hanesul f.onyl o henyl } et ho henyl ] pr opan
oi ¢ ac:(é eﬁag\y% é@‘iné’Ylo’é}FP&c 75 CORYEIY %Ja‘ﬁ yl Lestor } xy)-phenylprop
2- [ 3- net hoxy- 4- { net hyl sul fonyl oxy} phenyl ] et hyl met hanesul fonate. This

m xture was used without further purification in the next step. 2 0 NOI'f
2002 wo Qgﬁmaadthﬂ@aﬁﬁiﬁbwgimmddﬁmmomﬁdmaﬁﬁ)ﬁﬂ)ﬂ)}f3-8 1.13 (t, 3H),
1.2 (t, 3 2.9 3, 27,.(m 1H)
3.52-3. 67 ?ﬁ”’f%%@%%%é}g 2B 559’ %Wf‘?‘?{b 1%‘“‘%"% Rg‘%"(@% triphenyl)" 98
(M 4H,sunpessghopfieh chidrdk(Z6. ?g 4618 m%ldle) w&eﬁle%o\l&@ane 800 ka1 at 0°C. After

2- Et hoxy- 3- [ 4- (2- { 3- net hoxy- 4- net hanesul f onyl oxyphenyl }

et hoxy) pheﬁ.yp]lg)ptgp@(n timperairelovernight the solvent was evaporated in vacuo. Diethyl ether

2- Et hoxy- 3 X hen et hoxy. nyl ] pr opan
oic acid et miﬁg@?%%%‘m asgﬁgrg?ng géﬁ%ewaﬁé’a%he é %Bﬂéxarrpl el 3
to give 2- Eichmmmésomoh Qiri(ea(dnagneﬁmh@uufatcﬁﬁn&wmgkawwwwﬁiﬁtﬁﬂw }n

et hoxy) phenyl ] propanoic acid, 'H NVR (600 MHz; CDCl 3): 16 (t,

2.92-2.97 vafpo 1w resilug gag patfiedipy cwﬂmp@ypg siligafgel ugnsg‘—trahwsofew (QF—I)
3.57-3.83 %&tﬁlow&eé&xé& ehé.hp The e%uéngoidét{?deuigrem%vgdso)‘gnmn?gwxm

sodium bisulfite in water and diethyl ether for 2 days. The phases were separated and the

organic phase was evaporated in vacuo to give 10.5 g (yield 69 %) of 3-(3-
benzyloxyphenyl)-2-ethoxyacrylic acid ethyl ester.

25 'H-NMR (300 MHz; CDCL,): 8 1,4 (m, 6H), 4.02 (q, 2H), 4.32 (q, 2H), 5.12 (s, 2H), 6.97
(unresotved, 2H), 7.3-7.5 (m, 7H), 7.7 (unresolved, 1H).
BC-NMR (75 MHz; CDCl,): § 14.3,15.6,61.2, 67.7, 69.9, 115.6, 116.1, 123.2, 123.7,
127.4,128.0, 128.6, 129.4, 135.0, 137.0, 144.9, 158.8, 164.6.

3o (b) 2-Ethoxy-3-(3-hydroxyphenyl)propanoic acid ethyl ester



6.81 (d, 2H) J=7.8 Hz), 6.87 (d, 1H, J=7.8 Hz), 6.93 (s, IH, 7.15 {d, 2H
J=7.8 Hz), 7.22 ~s (d, 1H, J=7.8 Hz). "C-NWR (150 MHz; CDC13): 8 I56229 NOV 2007
35.9, 38.0, 38.4, 56.2, 67.0, 68.4, 79.9, 114.0, 114.6, 121.7) 124

129.1, 130.8, 137.2, 139.3, 151.4, 157.8, 176.0 ~o Exanpl e 38.
3-{4-[2-(4-tert-Butoxycarbonyl am nophenyl ) et hoxy] phenyl } -2 et hoxypr opanoi c
acid ethyl ester (a) 3-(4-Benzyl oxyphenyl)-2-cthoxyacrylic acid ethyl ester
a Tetranet hyPakeAsTidi ne (42.3 g; 0.37 nole) was sl owy addedrsessaosol ution
of 4 benryl oxybenzal dehyde (75.6 g; 0.36 nole) and

(1, 2-di et hoxy-2-oxoethyl) (triphenyl)phosphonium chloride (130.? g; 0.304
mol e) dissolved in chloroform (800 m)4at 0 C. After stirring at room
tenperature over night, the solvent was evaporated in vacuo. The residue
was di ssolved in diethyl ether, insoluble material was filtered off and the
3o filtrate was washed with sodi um bi carbonate and dried (magnesi um

sul fate). The procedure 2 0 NOv 2002 WD 99162871 76 PCTlI SE9Q910094Z was
repeated ogge Wl&xbﬁfeﬁ%@%&h&xb&rﬂ[d&@ﬂﬂ@é{@ﬁ% ? gt‘rrﬁﬁ:geqyﬁr night with
a sodiumbisulfite saturated water solution e solid rraterla was
filtered ohfdrogehatedrbritiospharie presaureds et avetate whirgt IyyC (& hidr%) abrdamlyst.

(magnesi u ul fate d th sol orated in vacuo to give 85 g
(yield 73 erefm@n%’ﬁ engy (%t)?y‘SKlgﬁ'ﬁh)cegt ﬁ%ﬂfy‘ﬁire?‘i‘f’i? eé(?:*?"dat%‘{ﬁ)}?a@ster. S
“H- NWR { 309hdMrizting feledal waB n&t c%'ﬁmﬁéﬁly Edtsuméd Qhdrlibr %@%ydﬂvélaﬁ& wgsH) 5.05 (s,
2H), 6.95 (s+munresol ved, 1+3 -7.45 (m 5H), 7’ "C- NWMR

(125 Mz; Tpataio eyels @ield® % ofa[z-emoxw =(8; hya@x@phemmprepanmmm ethy26. 7,
127.5, 128, Ié 128.6) 131.7, 136.7, 143.1, 1S9.2, 165.0. ~o (b)

4-(2- Hydroxyet hyl ) phenyl carbam ¢ acid ten-butyl ester Di-tert-butyl

di car bonate (7.95 g, 36 mmol e) was added to a m xture of p-am nophenet hyl
al cohol in tetrahydrofuran at 0 C. After stirring at room

terrper at ur é'?b@’é& (30§\ﬁ%IQDCII)h@1ééI(tVeH) 1A 1, 8ty 09 e dH) -4 e udDi B gi ve 8-g
(yield r t ) phenyl carbam ¢ acid tent-butyl ester.
" H NVR ?40@%\}%{2 %zgﬁgy@ (s, 9H), 2,65 (dd, 2H), 3,55 (dd, 2H), 4,6
(s, br, 1 CEINME (15 2y €BAl,y:ed4. 12 1.0,/3938 6(1!2;16&8,(30\0.@(113.?)‘1)1;5.59121.2(,s, 1NH) zo
" G- NVR (100. MHz; DNBO- d65): &28.3, 38.6, 62.5, 78.9, 118.3, 129.1, 133.2,
| 36. 6, 153139 4 (133.2, 138.5, 156.0.
3-{4-[2-(4-tent-Butoxycarbonyl am nophenyl ) et hoxy] phenyl } - 2- et hoxypr opanoi c
acid ethyl ester 25 4-(2-Hydroxyethyl)phenyl carbam c acid tent-butyl ester

( 1.03 g; @) 344-Mvuttaejsubdony@ephay)pdpilhetipdesalfypitenyl ) propanoi ¢ acid et hyl
ester (described in Exanple 20b) (1.03 g; 4.34 nmole) were dissolved in
di chl or'dret hane under argon at room tenperature. Azodi carbonyl dipiperidine

(1.65 0; 63.p4-WEHaRIsuBEHY 1T e%?f)ﬁﬁﬁy%&&%ﬂﬁé&@@mﬁﬁéﬁ?ﬂm% the%gmé 2

nmol e) were added. Aftér Stirfing at roomtenperatare f ours
sol vent wamethod as in Example 1a from 3-(4-hydroxyphenyl)-1-propanol.

'H-NMR (400 MHz; CDCL): § 2.1 (q, 2H), 2.8 (t, 2ED), 3.0 (s, 3H), 3.15 (s, 3H), 4.25 (1,
20 2H),7.23-7.27 (m, 4H).
BC-NMR (100 MHz; CDCL): § 31.7, 32.1, 38.4, 38.5, 69.8, 123.2, 131.1, 140.9, 148.7.

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

25
3-(4-Methanesulfonyloxyphenyl)propylmethanesuifonate (1.903 g; 6.18 mmole) dissolved
in acetonitrile (13 ml) was added dropwise to a mixture of 2-ethoxy-3-(3-hydroxyphenyl)-
propanoic acid ethyl ester (1.47 g; 6.18 mmole) and potassium carbonate (2.56 g; 18.54
mmole) in acetoritrile (15 ml). The mixture was refluxed for 5 hours, then the solvent was

30 evaporated in vacuo and water was added. The mixture was extracted twice with



2 0 NOV 2002 wO 99162871 77 PCTI SE99100942 evaporated in vacuo,
Purification by chromatography on silica gel using heptane:ethyl acefQ@tNy 200
(2:1) as eluant gave 1.78 g (yield 89% of 3-{4-[2-{4-tert
butoxycarbonylaninophenyl)ethoxy]-phenyl}-2-ethoxypropanoic acid et hyl
ester. s "H NWR (400 Mz CDCI3): 8 1.17 (t, 3H, J=7 Hz), 1.23 (t 3H, J=7
Hz), 1.53 ( 2.94-2.97 (m 2H), 3.03 (t, 2H, J=7.1 Hz 31-3.40 (m
1H). 3.56- 35%3%%8” 3.95-4.0 (m 1 H), 4.11 (t, 2H, J=3 T15W9°94-4 17 (q,
2H, J=7 Hz), 6. 60 (s 1 NH), 6. 81 (dm 2H, J=8.3 Hz, unresolved), 7.15
(dm 2H. J=8.3 Hz, unresolved), 7. 20 ( Wk 2H, J=8.3 Hz, unresolved), 7.31
(dm 2H, J=8.3 Hz, unresolved). is (100 MHz; CDC 3): s 14.1, 1S.0,
28.3, 35.0, 38.4, 60.7, 66.1, 68.6, 80. 26, 80.32, 114.3, 118.7, 128.2,
129.4, 130.3, 132.8, 136.7, 152.8, 157.5, 172.4. Exanple 39.

3-{4-[2-(4- ai@hrordﬂwe/@ﬁednﬁs&mﬁhmghﬂn&ka @Acfma‘yal%@wé évaﬁorﬁﬁaﬁlﬂ%ae@&&pam' C
acid is Lithium hydroxide ydrate(} e) in water .5 mM) wa

sl oW y adde8utifEragonby ¢hrdreptogsiphy on silica 361 using dlcthyl Ctherf petroleum ether (gfadlent

L, o Y A LoDy S e o o
t et r ahydr of g{cﬂme(sﬁlf&ymx)pheﬁ‘ilip%poiﬂphédyﬂl‘}ﬁbr@ptan&gg&mQ@lypg{egt ure for 4 hour s

the reaction zo m xture was kept 1n a freezer for 4 days. Tetrahydrofuran
was renoved by evaporation in vacuo. Mdre water was added and the m xture

dif The tracted with
e eI SN ROMRERRIRY) € LR THE BLOAUEL i ulpet od
and the sol yE)R.84a8 2HVRD GIHHY) e 7- movq&ugH?g QY SE; Y323 82 (RS H) ?/ssls%kd) of
3-{4-[2-(4-tert-but oxyear bonyl am nophe IYIi et hoxy] phenyl } - 2- et’hoxypr opanoi c

n

acid.. zs ' ENWR 3900 2876 EDok8:405 @ 1 84)(5t-4233(-$ zﬁaﬁm)‘swm (s, 9H),
2.93-3.10( 311360 3.60-3 .69 (m 1 H) 4.02-4.07 (m
1 H) 4.12 ?}1747?)4#“ ?%ﬁﬂi %Ogm%%)(dm OH, J=8.8 Hz, unresolved), 7. |
5-7.23 (i Hegmvm(zmr\mszcmm,) 8&&_,11.90387(956 317I\ﬁ43§¢dﬁl\ﬂ?66 216¥),18bl2; CDCl 3) :
81 5.0, 28.3 % 114. 6, 1191 30
129.0, 129. 2 §é5ﬁ 121:%31419 1%%2 é30@5%33828 115? 18*7 41?8383,172 42 0 NOV ZOOZ WO
991 62871 78 PCT/ SE99100942 Exanpl e 40.

3-[4-(2-(4-[rert-Butoxycarbonyl (net hyl)am no] phenyl ) et hoxy} phenyl]-(S)

2- et hoxypr opzample 1 hcl-Bthex)-3-[3-(3- {4-methanesulfonyloxyphenyl } propoxy)phenyljpropanoic
2-[.~(tert- B%Jt oxycar bonyl am no) phenyl ] et hyl - 4- net hyl benzenesul f onat e

4- (2- Hydr ox§®t hyl ) phenyl carbanic tert-butyl ester (described in Exanple
38b) (179 g; 0.716 nole) was suspended in dichloromethane (1.71) and placed

inan ice bath. Pyridine ( 1 13 g; 1.43 nole) was added giving a clear
yel | ow sol ubityam hydrpsidebysiszie (Flormp; Zhmpraleldn water (6.6 mi) was slowly added to a

solution of 2-ethoxy-3-{3-[3-(4-methanesulfonyloxyphenyl)propoxy]phenyl} propanoic
acid ethyl ester (described in Example 12d) (0.889 g; 1.97 mmole) in tetrahydrofuran (9
ml). After stirring at room temperature for 5 hours tetrahydrofuran was removed by

20  evaporation in vacuo. The residue was washed with diethyl ether and ethyl acetate. The
water phase was acidified with potassium hydrogen sulfate (1M), and extracted with ethyl
acetate and dichloromethane. The organic phases were combined, dried (sodium suifare),
filtered and the solvent was evaporated in vacuo to give 0.91 g of 2-ethoxy-3-[3-(3-{4-
methanesulfonyloxyphenyl} propoxy)phenyl]propanoic acid.

25
"H-NMR (400 MHz; CDCl,): § 1.20 (t, 3H, J=7.1 Hz), 2.05-2.15 (m, 2H), 2.84 (t, 2H,
J=7.6 Hz), 2.95-3.03, (m, 1H), 3.11-3-17 (m, 4H), 3.46-3.65 (m, 2H), 3.95 (t, 2H, J=6.1
Hz), 4.09-4.14 (m, 1H), 6.77-6.81 (m, 2H), 6.82 (dm, 1H, J=7.81 Hz, unresolved), 7.19-
7.29 (m, SH).



io (205 g; 1.07 nole) was dissolved in dichloronmethane (850 ml) and added
slowy wth stirring to the reaction m xture during 45 mnutes. The
reaction mixture was allowed to reach room tenperature over night. ZHENOV 2002
solution was then washed with water (4x | L) and dried wi th nagnesi um

sul fate. The sol vent was evaporated under reduced pressure until the weight
was 440 g. The remai ning browni sh oil was slowy poured into heptane (1.6
L) with is WPg¥§28Us stirring. After approx. 20 seconds thecosksstaeted to
crystallize. The heavy precipitate was filtered off) washed wth heptane
(200 M) and dried in vacuo at 40 C over night. This procedure gave 274 g (
97.8 % yield) of crude 49
2-[4-(tertbutoxycarbonyl am no) phenyl ] et hyl - 4- net hyi benzenesul fonate. A
sanpl e of the crude product (8 g) was recrystallized fromethanol (30 m)

d t ! Vi A, % yi el
Sr 0 o G [lob M GHCL): 81800 37 3116 1.5, 886 BR SPHLGE 7956413 9 d e,
"H NMVR (502187121000 B)4, 150.0, 135.0( $41.QH47.421 %% (23.93H), 2.93 (t, 2H J=7.0

Hz), 4.20 (t, ,2H J=7.0 Hz), 6.45 (s, INH, 7.05 (d, 2H), 7.24-7.34 (m
4H), 7.72 (d, 2H). 25 "C-NMWR (100 MHz; CDC13): 8 21.6) 28.3, 34.7, 70.7,

80.5, 118. 114842 ¢ 7, 133,0, ,137.2,. 144. 6, 152.7. b
2-[4l {1 en-%‘é"%’i"ylé-a?'538@‘F?%Pﬁ@?‘%g%gyﬁ%?’si%%@r%m%@ ﬁf?épﬁmv@ﬁ%ﬂ@gm {o)ate
30 2 0 NOM RO eyer 99/ 6: 8d 79 PCT/ SE99/ 00942

2-[ 4- (t est - But oxycar bony) am no) phenyl ] et hyl - 4- met hyl benzer esul fonate (0.5
g; 1.28 mol e) was dissolved in tetiahydrofuran (10 nml). |odonethane (0.906

g; 6.38 m(gj ] _@@&r 25 | i hydri de (0.061 g; 2.54 mmole).
The reacti onje%wdi xtu @%%@fﬁ%ﬁﬁ%ﬁ%%%%#@ngéﬁ&eﬁ% for 3 hours and then
evaporated. The residue was extracted with s diethyl ether and water. The

organi ¢ phase was,6dried and evaporated and O.Sé{ (96.5 yield) of
2- [ 4- { t estIERRXGEAPH 8y 1 §- rEpR)e)) meteawppHieey (4 Zgg)land metist wgidp &% e&ir sul f ona

t bt ' : I 3).. 5 4 ..3H),
05 (1 PRl MO0 80 fon (S Ebinioky el S i Bgliboledeithy
2H) , 7. 71 ngadhyl2¥fr (20@) 6.38 (rhaBena yhodiyidb@eethan @ (Ot The refe daromtxnae nds et hy|

ester 3-(4-Benzyl henyl ) -.2- et hoxyacrylic acid ethyl ester, (described in
Exanpl e 388& ‘”‘(eé}(oégéxg r}iﬁfe dHroRey celits Bkt wateht ha PTEBRIPRB®EC pressure

usi ng rhoG44mBd Qih SR suffBte%hd ePapdiiled®s vERL 2 %ﬁ?& 1198 ﬁe’fg'{em&%% é@? m).

The crude product was  purified by chronmatography I ng ane: et hy

acet at e (3nDjl cdS-@tusaryioxyphepy)e -mOthogyprypaabid adid¥etiof ester.

3- (4benzyl oxyphenyl) - 2- et hoxypr opanoi ¢ acid ethyl ester. zo 1H NWR (300
Miz; cBCi3): 8 7.47-7.30 (m 6H), 7.17 (d, J=8.8, 2H), 6.91 (d, J=8.8 Hz,

2H), 5. 06 'Hs\M2HE00 K&%?CDQIZ):%QTQOZB.U?Im?i‘%}, 33598 3f5h 3, 276, BpHEo1-3 b (m3- 61
(dg, J=8.9 and 6.8 Hz, 1H), 3.36 (dg, J=8.9 and 6.8 Hz, 1H), 2.97 (d, J=6.6
Hz, 2H), 1LEP5.04 (s, 2F576.90 (@m, 28%{y=8.4 Hrguyresolvaa) 78 3 tip, ZHY=8.6EzNVR (76 Mz

174 6) 00 FEIY PLPss Gheh: 735 b e Bih Sp g™ 00 2200 0

3- (4- Benzyl oxyphenyl ) - 2- et hoxypr opanoi ¢ acid Lithium hydroxi de hydrate (7.4
g, 177 mmuvl e) dissolved in water (150 mM) was added to a ~o solution of

3- ( 4- b¥nz Pk {Aiskgrphaydrheeihoxmiepropis agi methiliester ester (23.25 g; 70.8 2
0 NOV 2002 WD 99/ 62871

3-(4-Benzyloxyphenyl)-2-methoxypropanoic acid methyl ester (1.91 g; 6.36 mmole) was
hydrogenated in methanol (30 ml) using Pd/C (5 %, wet, 0.9 g) as catalyst. The mixture
was flitered through celite and the filtrate was evaporated in vacuo to give 1.16 g (yield 87

25 %) of 3-(4-hydroxyphenyl)-2-methoxypropanoic acid methyl ester.

'"H-NMR (500 MHz; CDCL): § 2.93-3.03 (m, 2H), 3.38 (s, 3H), 3,75 (s, 3H), 3.94-3.99 (m,
1H), 5.02-5.12 (s br, 1 OH), 6.77 (dm, 2H, J=8.3 Hz, unresolved), 7.11 (dm, 2H, J=8.3 Hz,
unresolved).

30



80 PCTI SE99/ 00942 nmole) in dioxane ( | 50 m). After stirring at room
tenperature over night dioxane was ev aporated in vacuo) water vvaswzcbdmﬂ/ 2002
and the m xture was extracted with ethyl acetate. The water phase S
acidified with hydrochloric acid (1 N) and extracted with ethyl acetate.
The organi ¢ phase was washed with water and brine, dried and the sol vent
was s evaporated in vacuo to give 21.1 g (yield 99.2 9% of

3- (4-benzy! BBHERY1 ) -2 et hoxypropanoi ¢ acid. “H NVR (300 PGEFEIEEHE3): 8
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). 5.05 (s, 2H), 6.95 (d, 2H), 7. (d, 2H), 7.25-7.5 (m 5H). io "C
NVR (75 MHz CDCI 3): 8 15.0, 38.1, 66.6, 70.0., 79.9, 114.7, 127.5, 128.0,
128.6, 129.3, 130.5, 137.1) 157.7, 176.3. (e)

3-{4-Benzyl oxyphenyl ) - (S)-2- et hoxy- ~I

( 2- hydr oxy+¢)R)- {4f2Maeviytheiebyionploorhanil ethary PRerdid2 -methoxypropanoic acid

3-{4-benzyl oxyphenyl ) - (R)-2-et hoxy-N (2-hydroxy-(R) -1 ~s

phenyl et hy[%} )66%¥?Foi c am de EDC (2.03 g; 10.61 mmol e), diisopropylethylamn
(1.84 m; 10.61 nmole) and HOB txFi, O ( 1.43 g; 10.61 nmole) were added to
a so lotion o f 3-{4-benzyl oxyphenyl)-2 ethoxypropanoic acid (2.92 g; 9.74
mol e) in dr-Kidkddyoliapphacnkoyddpatoic aidietyDatamaZ fideRd Rath-(4Af ter 30

m nutes the ice bath was renoved and (R)-phenyl gl yci ne and (1.46 g; 10.61
mol e) Vas %Fd%l’éﬁimf%t“é‘rypéftﬂﬂ)?tﬁﬂﬁlc@@nﬁstﬁ’&ﬁaﬁ%ﬁ%ﬂg@ﬁﬂ@Xémehe 1p) wsing the hy|

acetate (1 : JT e i jum
hydr oge ng u 9?‘3%‘)‘:?’?@%\/‘3@%’?%?%&3 %ls‘;c? I"Lﬂ%@é@%&éﬁ%&{@g\éﬂﬁﬂ 8’??8} eg%g!ﬂg m
car bonat e ohkn ji-dmetnsypragaanic adidenetinydasierc phase was dried (sodi um sul fate),

filtered and sol vent was evaporated in vacuo. The crude zs product was
purified by chromatography on silica gel using ethyl acetate:heptane to
gl ue 1.5 g {iwnaRes@MNiEk: HCBY: 64: 080 1y! 2y Blasy bir- L7 a8l hoxyam, 3.34
(2- hydroxy-(Fl{)L- 1qf)heLnyI’et hylzg propanériyc a))r’lngggr&én%’ff%%ﬁzg’ (y?grdméio% of

3- (4- benzyl(3¥ipBeiy(,)3H)R).9@3-60 kox N1 2 {th¥H  I6y7- ) 6.80 Gl 2¥, &35/Hzr opanoi ¢

de. 30 3-(4-B | -(S)-2-et -
?2 iy h§ dr oxy- 91@@%%4%@2@&%%&%ai%ﬁe??&%%’éﬂd@’ BINOY- 5260 38R G862 s~ 81
PCTI SE9910092 droHhiliVE: 6 400udbigeBC13) : 8 7.43-7.27 (m 8H), 7.22 (d, J=8.3
Hz, 4H), 7.13 (d, NH, J=7.8 Hz, T H), 6. 96 (d, J=8.3 Hz, 1 H), 5.08 (s,

2H), 5 .01 (m 1 H, 3 .99 (dd, J=6.8 and 3 .9 Hz, 1 H), 3.69 (m 2H)

2H), 3
and 6.8 v Lo gttty g gnobigitpdity, {2
5

(100 WMHz- | &¢idCDC13): 8 172.3, 157.5, 138.9, 137.0, 130.7, 129.4, 128.Db,
128.4, 127.7, 127.6, 127.3, 126.5) | 14.4, 81.0, 69.8, 66.3, 66.0, 55.3,
37.8, 15.1. 3-(4-Benzyl oxypheny()-{R)-2-ethoxy-N

2- hyd j i ' . - S
729°7. 20" (i By SRS BEREFIENG ARG ARt M R BT 6.
86 (d, J=8 estefi(dbiz}ibel ilEXxarfple O4) W hydidlyzed usifig the Bamdmbthod ds id Exémple 23e6. 8

d 3.9 Hz, ,..3.83 , . 3. 57 2H), 3.16 OH 1 3. 09 (dd,
? 214. 2 and gg".esla’ﬁ{ﬁ}z'Ez'(MC,téa??@‘i@(lwﬁgﬂﬁ%h%H&h@bé}-P-iz%(wnﬂ]lWPmP?nEDr)aﬂ‘% J:g}. 8
Hz, 3H) 20

'H-NMR (500 MHz; CDCL): 5 2.91-2.99 (m, 1H), 3.03-3.10 (m, 3H), 3.11 (s, 3H), 3.37 (s,
3H), 3.94-3.99 (m, LH), 4.13 (t, 2H), 6.81 (dm, 2H, J=8.3 Hz, unresolved), 7.15 (dm, 2H,
J=8.3 Hz, unresolved), 7.21 (dm, 28, J=8.3 Hz, unresolved), 7.32 (dm, 2H, J=8.3 Hz,
unresolved), 9.36 (bs, 1 H).

25 “C-NMR (100 MHz; CDCL,): § 35.0, 37.1,37.7, 58.5, 68.1, 81.2, 114.4, 121.9, 128.7,
130.3, 130.5, 137.9, 147.8, 157.5, 176.3.

Example 16. 2-Hexyloxy-3-[4-(2- {4- methanesulfonyloxyphenyl}ethoxy)phenyl]propanoic
acidmethyl ester



"C NWR (100 MHz; CDCl 3): b 172.3, 1S7.4, 138.6, 137.0, 130.b, 129.3, 128.5,
128.4, 12 7.8, 127. 4, 127.3, 126.4, 114.4, 81.1, 69.8, 66.4, 66.1, §ﬁ!‘ﬁ]’VZUUZ
37.5, 15.1. ~s (f) 3-(4-Benzyl oxyphenyl)-2-(S}-ethoxypropanoic acid
3-{4-Benzyl oxyphenyl ) -(S)-2-et hoxy-N (2-hydroxy-(R)-1-phenyl et nyl ~r opanoi c
amde (8.9 g; 21.22 nmole) was hydrol yzed with concentrated sulfuric acid
(27 M} in water {104 zo nm) and di oxane (104 nm} at 90C for 5 hours. The
reacti on mwbuys/esywas poured into water (220 ml) and extragtedemiobdrz et hyl
acetate. The organic phase was washed with brine, dried (sodium sulfate)
and the- sol vent was evaporated in vacuo to give 6.85 g of a m xture of 3
(4- benzyl oxyphenyl ) -2-(S) - et hoxypropanot’c acid and (S)-2-ethoxy-3-(4
hydr oxyphenyl ) propanoi ¢ aci d whi ch was used wi thout further purification.
25 'H MWLR (400 Mz CDCI 3): 8 7.47-7.30 (m 5H), 7.19 (d, J=8.8, 2H), 6.93
(d, J=8.8 5 10 .(s 4. 06 d44Hz)1H), 3.64
(dg, J=0. sghﬁ%@?ﬁﬁ?f‘@(@é’?‘@%’%ﬁi‘ﬁ@d’ %‘b‘@%‘dé‘ifg‘yge%ﬂm | H. 3 .09 (dd,
J=14.2 and 4.4 Hz, 1 H, 2.9 8 (dd, J=14.2 and 7. 8 Hz, 1H) 1.19 (t) J=68
Hz, 3H). 30 2 0 NOv 2002 wo 99/62sn 82 (Q)

3- (4- Benzy| bidyBeranipkypheny1 B -hyddsyyeraopanroilenaiicy] dstet 0634124b§‘tle4&2 mmole)

5 (4- bonzy| GRYBHENGT T Fy kBB AR e ttal o 4boedniore) i n
et hanol 5(4OaQ1dEELXollo@%ﬂ@?féﬂowoiahﬁ’bh@?h&@l mibde 8437g; 44 SHRLR) THASAdHed sl owly

0.
and the reaction m xture was refluxed g houtfs. The sonent was
evapor at ed mixtugs wes smgd@troamrfﬁmpqxatgred@r 3 hours then molecular sieves (3A) was added

3- (4- benzyl ) hen S) et hox anoi ¢ _ac and

(S) - 2- et hox"’g}1 (’ﬁa %F}‘f‘%eaﬁﬁ %bng’F%&X&FHF 5%%&5@? SUETE H Shas used

wi t hout foévBﬁfratE&JErldfdvﬁrﬂiah@:ﬂat so@c fﬁ%s(%geowzg(smah) of3-(4-47-7.30 (m

SH), 7.17 (d, I:|2691(d J=8.8 Hz) 2H) 06 (s) 2H), 4.17 (q,

J=7.2 Hz, mq;wlecygsewb- -hexyboxppropanpic acd raathyldgter. 1=8. 9 and 6.8 Hz, 1H), 3.36

(dq, J89and68Hz 1H), 2.97 (d, J=6.6 Hz, 2H), 1.22 (t) J=7.2 Hz, 3H),
18 (1 J=6.8 Hz, 3H). "C NVR (75 MHz; CDC13): b 172.6, 157.6, 137.1,

130 4, 129. ‘ﬁhﬂ@@@@om&?c@c@wo 98 (1 31)] 1488.3486h, 4H),1U701.666n, 2H) WP B, 38. 5,

5.1, 14.2. 2- Et hoxy- 3- (4- hydr oxyphenyl) anoi ¢ acid eth ester
L4 Bomryl biYoh 2R 325 @%ymeu@famﬁéamﬁ@ R Dt 03 e ) v

20 hydroge g{mp? e (70
m ) using %’/@’a@% a ?.eg ur| %gllt‘;l@h;g @f%ﬁt%é?{égﬁg%lﬂv f??:a gel
usi ng tol uenhss @i,Isy). acetate as eluant gave 3.83 g (yield in 3 step 76 % of
(S)-2-ethoxy-3-(4-hydroxyphenyl)propanoic acid ethyl ester. is "H NVR (400
MHz; CDH3): 8 1.18 (t, 3H, J=6.8 Hz), 1.24 (t, 3H, J=7 Hz), 2.96 (d, 2H,

J=6.5 Hz), ‘%-Mgﬁ%\m dhr 3151)'3.@@3(6&93"915‘38@03(8 700H71.6,.$9.8z) , 4.18
(q, 2H, J=7 Hz)) 30 (s 1 . ( m 2H 5 Hz, unr esol ved), 7.10

(dm 2H, J=B4%, k27.5,UAT 8skA8\Ved39.6, 1@%7(11007 ws (IZDCI 3): 8 14.2, 15.0)
38.4, 60.9, 66.2, 80.4, 115.1, 129.0, I30.5,

(b) 2-Hexyloxy-3-(4-hydroxyphenyl)propanoic acid methyl ester

20
2-Hexyloxy-3-(4-hydroxyphenyl)propanoic acid methyl ester was prepared from 3-(4-
benzyloxyphenyl)-2-hexyloxypropanoic acid methy! ester in ethyl acetate using the same

method as described in Example 14b.

25
'H-NMR (400 MHz; CDCl,): § 0.87 (t, 3H), 1.17-1.33 (m, 6H), 1.46-1.58 (m, 2H), 2.85-
3.0 (m, 2H), 3.21-3-30 (m, 1H), 3.51-3.59 (m, 1H), 3.72 (s, 3H), 3.94-4.0 (m, 1H), 6.75
(dm, 2H, J=8.8 Hz, unresolved), 7.10 (dm, 2H, J=8.8 Hz, unresolved), 7.27 (bs, 1H, OH).



30 154.5, 172.7. 2 0 Nov 2002 WO 99162871 83 PCTI SE99/ 00942 (i)
3-[4-{2-(4-[tert-Butoxycarbonyl (et hyl)am no] phenyl ) et hoxy} phenyl ] - (5) n8y 2002
et a' ~oxypropanoi ¢ acid Sodi um hydroxide (0.044 g; |.1 mmole) was pul veri ze
and dissolved in DMSO (10 m). (S)-2-eihoxy-3-(4-hydroxyphenyl) propanoic
acid ethyl ester (0.2 g; 0.84 mmole) was added and the m xture was stirred
for 10 mnu ﬁ;&%ﬁre addi tion of

2-[4-{tertbutoxycarbonyl (net hyl )am no} phenyl ] et hyl - 4- net hﬂcﬁéﬁ%@?&-&m fonate
(0.34 g;. 0.84 mmole). The reaction mxture was stirred at roomtenperature
for 4 hours and then ~o according to LG,M5 all the starting materials were
consuned and the correspondi ng ester was forned. Water ( 10 m),
tetrahydrofuran (5 m) and sodi um hydroxide (0.9 g; 22.5 mmole) were added
and the m xture was stirred over night and then concentrated by

evapor at i on’GRB/R ¢0AEz;,ERClE): 6d#Od22:6,125.60 20§ 31a%; 8.4 H.HAH.0yeL &1 15.The
phases were separated and the water phase extracted twice with ethyl
acetate. The9¢k §the-d3phadéd-were i s conbined, dried with sodiumsul fate
and evaporated. The crude product was chromat ographed with

di chl or onet hane: net hanol (95:5) as eluant. The product, an oil, was

di ssol ved i@®) mreylo:@n.d[za(x{uakﬂeﬂaﬁaumnydﬁxy@hdi@[}@ihoﬂﬂgh@?%r@ﬁ&nbirciakﬁ- The
solution was cooled by liquid nitrogen. Freeze drying for three days gave a
pure solid B¥RPSHEY, 0.19 g (51 %yield) of

3-[4-{2-{4-[tert-butoxycarbonyl (net hyl)am no] phenyl ) et hoxy} phenyl ]-(S) zo
2- et hoxypropanoic acid as a white solid substance 1H NMR (500 MHz; CD30D):
b |.10 (t, BHp3yléxydB(4lsydrdsphen?)dOpdnoic atid)metByl@3te3(034 g( ML thridle) aBd 221 (s, 3
H, 3.32(m 1 363 (m 1 . 3 3.(m 1 , 4,12 ( 2H)) 6.8 0
(d, 2H), 7.(%@Jetb@g%ﬂfeml°wa§*?nﬁr)?@gg°é&9-2527%)25 1%8% di gedih, ~LHz; CDC13):
b 15.3) 28-c§chl§t@méﬁhar§a§5 Qx)l}sérﬁex‘larg@r@-&od@grb%nyl%lpigeridi'n]c%.ail 46788 mriai®) 3.
131.3, 137.6, 143.2, 156.5) |15877. Exanple 41.

(S) - 2- etithoxwas3d et foRevet-Hyradtition p £ @ipbanyifhasphire) (AN 423 momylE). 3be

gze?gl) ) pr Opr%:l;]cct)ilog rr%(c:t{xr% weag rs]t\{rlrv:d(:"a% tro%l;xl tcm%ergturl\cloa\gdz 91_2 2 Mpmgg%g%ﬁc%}orgg a%%gg/ 00942

3-{4-[2-( 4-%%15 whRlRXY TRE RABYCAAKRLPRE 8 FIX ¥th BN Livs nh Sier? fiRéBOXY Pr opan
oic acid ethyl ester s

2- [ 4- (t er n-Bhetfoxste anbwashedwith ovatenrspdipmttiydfogen frabansislshiotion. dilidéscri bed in

Exanpl e 40a 52. 0.1 .e . . . .
(S)-2-et hox%P-t%?H%’(gf& 5%@%@ W%‘%’}r a&&é’r‘?& F’cdr%\egi v&“%i%‘ﬁm Seuééatecran% qe8er }c ed in
Exanpl e 140hChrod@tograp) ofGfe msidteon sid gpDisdfSiepiheahipepaitg2:16015) g 0. 503

mol e) were mxed in acetonitrile (1200 nb) and refl uxed over ni glht.
Anot her porqlpz@ﬁg'ﬁp 0.381 g (67 % yield) of 2-hexyloxy-3-[4-(2- {4-methanesulfonyloxyphenyl}-

2-[ 4'(tert'%&%@@lﬁ%ﬂ%@%Qﬂ?ﬂ%Qet hyLnet hanesul fonate (2.5 g; 7.9
0 ed.

mmol e) was ~ e reaction’mxture was refluxed for 8 nore hours
then filtered. Evaporation of the filtrate gave 76.6 g

o RS SR B R s AR S PN e (P 8y Pr 0P
3-{4-[2-(4- _ : H t
(4[24 1.3 50k Db oxiFR RO 81| BARNEE) 24 ox¥lanany b by 6 334! Dy pr opano

ic acid’ethy g) was conbined 'w anot h at-ch of
3-{4-[ 2-{ 4~372 (s, 3H), 3.95-4.0 (m, 1H), 4.15 (t, 2H, =6.8 Hz), 6.81 (dm, 2H, J=8.8 Hz,

hr B A N s

gel. First 3 werkgby methanol as eluants and the second tine

tol uene wt 0). This procedure gave 69.9 g of pure
3-{4-[-(tert-

3-{4-[2-(4-1 t b ' 5 -2r 2t

o act d et ny De AR RE TS ER IS B Y £ T A Rl S B2t
3H), 1.5l ' 12 : ty 133434 1H), 3.55-3.63
(m 16, D6 15 13040 gy Bestumn st B i 1 6 (ol
2H), 7.13 (d, 2H), 7.13 (d, 2H), 7.19 (d, ZH), 7.29 (d, 2H). a (b)

3-{4-[ 2- (4- Ami nophenyl ) et hoxy] phenyl }-(S) - 2- et hoxypr opanoi ¢ aci d et hyl

ester hydro chloride Trifluoroacetic acid (12 n; 0.0706 nole) was added to

a solution ) . . ;

30 [ 2 (- Bemalelr, 2 Beoionsd L (ometatesuanlosyahenl o B BIRESE  opano
ic acidsethydidester (30 g; 30 0.065 nole) in dichloronethane (150 m). The
reaction mxture was stirred over night at



2 0 NOV 2002 WD 99162871 PCT/ SE99/ 00942 $5 room tenperature and then washed
three tines with water. The organi c phase was dried with na~esium sulfa
and evaporated. 'H NVR of the product showed a mixt,.are of product 1dh VZUUZ
starting material. The crude product ( 27.3 g) was redl ssol ved in ethyl
acetate, ethyl acetate saturated wth hydrochloric acid (SO0 m) was added
and the m xture was stirred over night at roomtenperature. Evaporation
gave 24.7 %yi el d) of 9/00942
3-{4-[2(4- gwrr(i(’gggp%enyl ) et hoxy] phenyl } - ('S) - 2- et hoxypr opanoi E(’:CTa/ScI]:9 ydr o
chloride. "H-NWR (400 MHz, CDCl,): d 1.14(t) J =7 Hz, 3H), 1.20(t, J =7
Hz, 3H), 2.9l-2- 93(m 2H), 3. 02(t, J =53 Hz, 2H), 3.29-3.36(m 1H),
3.54-3.61(m 1H), 3.94{dd, J = 7.3, 5.8 Hz, ~0 1H), 4.08(t, J = 7 Hz, 2H),
4.14(q, J = 7 Hz, 2H), 6.76(d, J = 8.8 Hz, 2H), 7.12(d, J = 8.8 Hz, 2H),
7.27(d, J = 8.3 Hz, 2H), 7.45{d, J = 8.3 Hz, 2H). 1'CGNWR (100 MHz, CDC,):
d 14.18,1S. 02, 35.22, 38.40, 60.77) 66.16, 68.00, 80.31, 114.29(20,

ig?,( g? (20) ’Ltgh l%'y%tox}dze%ygrate (6:696 (gg? )nkno?‘e%%.xsso%ggdcg)wam% g?nl) %gs?slc%x?l) 172a3.
(S)- 2det thg&imea af foohPehferktiRNB @ XNERSD VA RIRP L ALY IRINLXYIRRABY).) Pr opanoi
c acid ethyl ester

3-{4-]2- (4PmymmqeﬁymWﬂW@RWmeth){lS)texz(destclmbxqmrﬁaqampm I®6) &3 TE; evnyl
ester hydro z chl . 5=~.0q; 4 mol e). was di ssol ved in

t et r ahydr of HPER r#‘) #W“E%P %9 ]q,’ﬁf%?ttﬂnd%“ﬁﬁ’tr%“(“bs%@ﬂdtrOBmG‘SmH"r’EﬁtP@) was
added sl owgy3, ﬁt&r;&a@tan%aﬂ&atwtbeem tEERLHRAERMS e FREGK Gds WidiReHPLC and
after 6 days was all the starting material "consuned. Water was added to the
m xture, t @mha:lq};aawn m@ngmlf@tvébbﬁ) andeHfAdnd tenreesiakdevigktthdargetet hr ee

times with h tate. nc has ed th esium

slul fat\(,avI ana-% ¢4 Xg’eva g RN gd%ﬂ'g% | %@dﬁl’fg E%B?m 655 b BESETGR

S) - 2- et hoxyve.34-d (27 r&ftzt}@xe Yah & & henyl ) pr opanoi c
gm)d et hyl )ggste% v\%a(s‘9 gg@al ned. % ﬁl—{ﬁlql\/ng aﬂ&ﬁb&%l yjfuQ@h\ﬁl}lOlS {t)pBHS
1.22 (tlo 3efhoxgpimyfpromanpigjacdy) ) 3. 03 (t 2H), 3 .31- 3 .37 (m 1H) 3.5
5-3 .62 (m 1 H, 3 .77 (s, 3 H, 3.95(qg, 1 H), 411(t,3|—|),416(q

2H), 3a 6.60 (bs, ~, 6.80 (d, 2H), 7.13 (d) 2H), 7.21 (d, 2H)) 7.32 (bd,
oH 20 N@N\mqmmazmgm 06 (e@m/ SBAOPIAL. I:Q(HJVRHﬁ 1S3-N6tHms, CDCL3)
b 14.4, 15.5 3S.3 0, 66.4 , 80.6, 114.5, 129.5,

129.8, 13028), 2%72.4 (naﬂzf)@ 0513793 W@Pﬁxéh‘bﬁemw3(6§)4326Et1ﬁ6x§/5%9(51ﬂm- f
4- (met hoxy Y, | zL0 Qi

AN hoﬁ)ﬁ/‘% {.f‘g{rﬁ‘,?h@%f@’ L2t BoXy D18l @hoPaNRk S 19 Lifresolved), 7.15

4- (et hexy@@nkﬁhy#&&i{n,ajnmewycﬂ)] 204 (day,|28h &r3/3 Hay wpesabied), G5 dmf 2l ester
(descri bed.i ﬁ;anpl ) (0.52g; 1.25 nmmole) was dissolved into
tetrahydroﬁu?%l and | ithium hydroxide (0.034 g; 1.42 nmole)

di ssolved in water (2 rri) was added sIowa The reactlon m xture was

stirred over night, hydrochloric acid was added and
t et r ahydr o?@r@?ﬂ&e@ﬁ% t €BClhrel T %s?izdvu 6\6’-’@ 3&)31144& @373 88 B hes2wi t h

et hyl acet qgﬁdll&@iﬁbga}ggg /#& 3 %q\gf 47\%597&791%%9 um sul fate and

evapor at ed

(S) - 2-efhoxy-3-[4-{2-[4- (et hoxycar bonyI am' no) phenyl) is

et hoxy] phenyl } propanoi c acid was obtained "H~ (600 MHz; CDCl,): 8 1.16 (t)
31~, 2.91- Zxasplerd. 2Ehoxy33{3-[33-mRthanes@lf@i&ydleny hythdxyiphend )} 5op81083 (m 1
;DH) 3. 77a£1§cthyw52~r4 03 (q, I H, 4.11 (t, 3 H, 6. 80 (d, 2H), 7.14 (d,

(a) 2-(3-Methanesulfonyloxyphenyl)ethylmethanesulfonate

25
Methanesulfonyl chloride (9.09 g; 79.6 mmole) was slowly added to a solution of 3-
hydroxyphenethyl alcohol (5 g; 36.2 mmole) and triethylamine (12.5 ml; 90.5 mmole) in
dichloromethane at -10° C. The reaction mixture was stirred over night at room
temperature and then the solid material was filtered off. The filtrate was washed with

30 sodium bicarbonate solution and brine, dried (magnesium sulfate) and the solvent was



7.21 (d, 2H), 7.30 (bs, 2H). 20 "C-NWR (150 MH#z; CDC1,): 8 15.3, 35.4,
.38.1, 52.6, 67.0, 68.9) 80.0, 114.7, 129.0, 129.8, 130.7, 157.9, 17§ %sz
Exanpl e 43. 3-[4-{2-(4-[tert-Butoxycarbonyl ani no] phenyl )et hoxy} phenyl

et hyl sul f anyl propanoi ¢ acid nethyl ester (a)

3-{4- Benzyl oxyphenyl ) - 2-et hyl sul fanyl propanoic acid nmethyl ester Potassium
hydr oxi de (0.092 g; 1.64 mmol e) was dissolved in nethanol. Ethanethiol

(0. 133 30 gwod¥%es7immol e) and 3- (4- benzyl oxyphenyl ) - 2- chl oPSHSESFANE ¢ aci d
met hyl ester (0.5 g; 2 0 NOv zZ002 WO 99/62871 87 PCT/ SE9Q9/009d2 1. 64
mol e) were added. The reaction m xture was stirred at roomtenperature
over right, Diethyl ether (15 m) was added. The mixture was filtered and
evaporated. The residue was purified by adding active charcoal in nethanol.
The m xture was stirred for 15 mnutes and the active charcoal was filtered

of f. Evaporatlo f the o AT 86. ./ %

3-(4- benzyl%f%&’/0 e%i?l‘ﬁaaf e%ﬁvel su%ggér@ﬁé?%%n I%ed& ‘ﬁg‘ﬁf"% nSyII " H NMR
(400 Mz; Q}Agt&}mm&s@foa&e(t) 3H), 2.63 (m 2H), 2.90 (m 1H), 3-|4 (m 1H),
3.~-0 (m 1H), 3.67 (s, 3H), 5.04 (s, 2H), 6.89 (d, 2H), 7.11 (d, 2H),
7.30-7.45 (m SH). io (b) 2-Ethylsulfanyl-3-(4- hydroxyphenyl) propanoi c

mot 1 hyl st @ 2ona R ot R Rt oR e P e (3. 5
m ). Dinethatesul fide (3 M), was added foll owed by addition of boron

trifluoride etherate (1.6 g; 11 mmole), The reaction mxture was stirred " s
for 3 hours at roomtenperature and then quenched with water (3 m), bsore

di chl or onet hase
s ashed T alEe ST AR e AR S, NEA S RESAN Bihng B BEGPNE DPOC
t he sol ventwwﬁtheuzadgslﬁgﬂwaa:% ;nethlod)as mfax&hﬁlyll&)lﬁfoarwbmaxy(y-(mydr oxyphenyl)
propanoi c acid nethyl ester. 1.23 (t, 3H),

2.62 (q, 2 Hyy %mt?ntlﬁﬁmaamlc asldf@Yé ﬁitefiwm@dmﬁxzﬁﬁle %Q‘?) anfé 2& (s, 3H), 6.73
(d, 2H),, ﬁ: I-e thapesulf

3-[4-{2- (4 ?ngr'dtés ut 0X ) )élﬁxteno D eor?;/1 ) et hoxy} phenyl ] -2

et hyl sul f anyl propanoi ¢ aci d rret hyl est er zs Sodi um hydroxide (0.045 g;1.25

DEC hyl sul § AR 1A TR 2 o B BT OB Ry s b BPPY o1 g

0. 87 mol e) ;opps added fol | owed by addition of
2-[ 4- (ten-but oxycar bonyl am no) phenyl ] et hyl -4 net hyl benzenesul f onat e
(described in Exanple 40a ) (0.342; 0.87 rnnole). The reaction 30 mxture

f h h h i al
ﬁf eSt hr sr ed oibg-?%@ %ﬁ%r ﬁlfo%ﬁox%phe%ylr)esthotxy?p%enylgprgpa%o?ctagxrd%agg materia

synthesized from 2-ethoxy-3-{4-[2-(3-methanesulfonyloxyphenyl)-
ethoxy]phenyl}propanoic acid ethy! ester (described in Example 18) using the same

method as in example 2.

20 'HNMR (400 MHz; CDCL): 8 7.34 (m, 1H), 7.24 (m, 2H), 7.15 (m, 3H), 6.81 (d, J=8.6
Hz, 2H), 4.16 (1, J=6.7 Hz, 2H), 4.03 (dd, J=7.7 and 4.3 Hz, 1H), 3.61 (m,1H), 3.42
(m,1H), 3.12 (s, 3H), 3.10 (t, J=6.7 Hz, 2H), 3.05 (dd, J=14.2 and 4.3 Hz, 1H), 2.94 (dd,
J=14.2 and 7.7 Hz, 1H), 1.16 (¢, J=7.0 Hz, 3H).

25 C NMR (100 MHz; CDCL,): § 174.7, 157.5, 149.3, 141.1, 130.5, 129.9, 128.8, 128.0,
122.6, 119.9, 114.4, 79.7,68.0, 66.8, 37.7, 37.3, 35.4, 15.0.

Example 20. 2-Ethoxy-3-{4-[2-(2-methanesulfonyloxyphenyl)ethoxy]pheny!} propanoic
acid ethyl ester

3o



ss PCTI 5E99/ 00942 consuned according to LC-Ms. Water (10 ml) and
tetrahydrofuran (5 m) were added and the sti.”.~ing was continued @WBe¥0V 2007
"night. Then the reaction mixture was treated with diethyl ether and water
and in orde: to avoid foam formation diluted hydrochloric acid was added.
The phases were separated and the organi c phase was washed three tines with
wat er. The water phases were conbi ned and washed once again with diethyl
ether. Al yd®,H-gani c phases were conbined, dried with sgeidnwsiks ate and
evapor at ed. Chronmat ography in ether:petroleumether (1:9 and 1:3) gave 0.18
g (41.4 %yield) of

3-(4{2-{4-[ter<-butoxycarbonyl am no] phegyl ) et hoxy} phenyl ] - 2- et hyl sul f anyl pr
opanoi ¢ acid nethyl ester. 10 H NL~IR (400 MHz; CDCIs): 8 1.22 (t) 3H),
1.51 (s, 91-~, 2.61 (m 2H), 2.89 (m 1H), 3.01 {t, 2H), 3.12 (m 1H)) 3.48
(m 1H)) 3.b6 (s, 3H), 4.09 (t, 2H), 6.79 (d, 2H), 7.08 (d, 2H), 7.18 (d,
2H)) 7.29 (@,2-@HyethirgsulOonkivRyghen0Bthyimbthar€D0fodpte 8 14.6, 25.9, 28.6) 35. 3,
37.3, 48.4, 52.3, 68.9, 80.7, | 14.7, 119.0, 129.7, 130.1, 130.4, 133.1,
137.0, 153.0, 1S7.9, 173.0 Exanpl e 44.

3-[4-{2-( 4Métl@in%5u'¥féh§l’&)ﬁfbﬁﬂ@@’@{|7§%n5&l)ﬂ%%¥dv)l?%5ﬁ%ﬁ¥é PO 6122-(2-
et hyl sul f anyl propanoi ¢ acid zo Sodi um hydroxide (0.14 g; 3.5 mole) was
pul veri zed hadrdxyhemd)ethan®NG @; 6IBmule) andieiethy lastad @199l 39 fndndig)dn oxyphenyl )

i i t hyl d i bed in EX | e 43b 0.21 g, 0.87 I
e’ adadd SRHCETES A af [ THE oo MEBrHp FUNat FaoHPBFaRaTtice 1 or 10
m nutes befpy &eagg&aa 8iflo @ nidudebr Gy @bLIKE QXY £REOTHL FHO0)BE ettt hyl -4 Zs

met hyl benzenesul f onat e-(descri bed i n Exanpl e 40a) (0.342 g; 0.87 nmole).
The react i end thextganis phas veis meshed vath brigedried apé thetsolventfigas edapotateds TheSodi um

hyd id 1.08 g; 2.7 I . di | ved, | t 1.Sm d added t
o e, S febohy SR T B T BN S e o o
reaction mpkédylethyRsethbsulfBehtadt room tenperattue over night. Mst of the.

solvents were evaporated. The residue was treated with diethyl 3o ether and
wat er and the phases were separated. The organic phase was dried with

sodium  2i 1 ¢ 9/ 2 - SULf a Y ted., .

Chr omat ogré%M%@ﬁ@ﬁ?’eéﬁgﬁg I(%%%gf’ 3?@%&%“’ %bl’ 2‘8§§" Sﬂ%gﬁ@@g}@ﬂz e7h3130f
petrol eum emhemy, diethyl ether (90:10, 75:25) 25;75 and 0:100) gave 0.41 ¢
(34 yield) of

3- [ 4-{ 2- (4- TG IEMR (08 MHes &PSEM 30, AdRpPeindS) et Bbky R RR-8, 12263 Sul f anyl pr
opanoi ¢_aciyg- 5" H-~ (400 MHz; CDCl,): S 1.02 (t, 3H, 1.50 (s, 9H), 2.44 (m
oH), 2.77 (M~1H, 2.92 (m 2H), 3.15 (m _1H, 3.44 (m 1H), 3.96 (m 2H),
6.68 (dis 2H), 7.03 (d, 2H), 7.10 (d, 2H), 7.23 (d, 2H). to Exanple 45.
3 [2 (b ent Bt oo ar honyl A, MORRem UL ALyl heny! ) - 2 et hoxypr opanol ¢
3-{4-[2-(4-tent-Butoxycarbonyl am nophenyl ) et hoxy] phenyl } - 2- et hoxypr opanoi c
acid (described in Exanple 39) (lg; 2.33 mmle) was dissolved in a solution
of 5 di chi3e@eBatyiaxngharyi)-1-cthatyagiyhoraaid ethPl @85 (dpscribed 61 Fraoindd 38 (h2the

i Xt led to QO C. B hi f t 0. ;. 2.33 mol
dded T ol T JraRe WM RIoBiPA4RE SN eBieg 40] D 2SS pRRIeRy PATET R S ut es.
The reagti gy fﬁ@) b2 éhrtﬁys‘(‘ﬁgxeﬂﬂctﬁfe%cﬁlﬁfedrihﬁﬁﬁh adiitd LAWNARINET AtMES t3Rdet hen

extracted with saturated sodi um hydrogen carbonate, potassitm hydrogen

sul fat e (045D gyitlbid0te) of Thethewy-di(¢rhpdroxythasyd)premmncic iaeid ethiyt ¢stsodi um sul f at e
and evapor ated. Chromat ography on silica gel using dichloronmethane with

met hanol (1% as eluant gave 0.36 g (29.7 % of 3- f4-[2-(4

e e ) S e R e (e i e e T
ZI - ~, 3.07 JE6.6 Fhf3.3523.82(m, 1H), 3.58-3.64 (m, 1H), 4.0 (t, 1H, I=6.6 Hz), 4.17 (q, 2H, =7
25 Hz),5.97 (s, | OH), 6.74 (dm, 2H, J=8.5 Hz, unresolved), 7.08 (dm, 2H, J=8.5 Hz,
unresolved).
BC-NMR (125 MHz; CDCL,): 8 14.0, 14.8, 38.3, 61.0, 66.1, 80.3, 115.1, 128.2, 130.3,

154.8,173.0.



zs 3.4 (m IH), 3.56-3.6S (m 1H), 4.03 (t, 1H), 4.16 (t, 2H), 5.1 S (s,

2H), 6.53 (bs, IH), 6.8 (d, 2H), 7.12 (d, 2H), 7.23 (d, 2H), 7.25-7. ég]gmmz
7H). "C-NWR (100 MHz; CD,OD): S 14.2, 27.6, 34.9, 38.2, 65.9, 66. 4)

76.6, 80.3, 114.3) 118.8, 128.15) 128.2, 128.3, 128.8) 129.2) 130.3, 133.0,

| 35.8, 137.7) 154.2, 158.0, 172.8. p NOV 2002 30 2 G NOV 2002

~v0. 99/ 6zs~i /SE99/ 00942 Exanpl e 46. ten-Butyl
4-(2-[4-{2- et?gwmg(:’yIi 3- oxopropyl } phenoxy] et hyl ) phenyl car bank{ ESEI/00942
3-{4-[2-(4-tert-Butoxycarbonyl am nophenyl ) et hoxy] phenyl } - 2- et hoxypr opanoi c
acid ethyl ester (described in Exanple 38) (3.78g; 8.2 mmole) was dissol ved
in dry dichloronmethane and the solution was cooled to -78 C. DI BAL (20 %
15.9 mM; 19 mmole) was added slowy. The reaction m xture was stirred at
-78 C and followed by TLC. After 4 hours another portion of DIBAL (15.9 ni;
19 mmol e) wap 2&etthed-3-hR-Renthinesul aagoxyphachRthony phenf 1) g9 bisoi A H5ID Bthiim
chloride and the addition resulted in heavy precipitate. The mxture was
filtered thFifﬁfgh hyflo and the filtrate evaporated. io The residue was

redi ssolved in ethyl acetate and chromatography on silica gel with ethyl
acetate: heptane (gradient 12.5 - 100 % of ethyl acetate) gave 0,9 g (26.3
% yi el d) of 2tHEhdxy-3-(4- hydroxyphcnyl)propanoic acid ethyl ester was alkylated with 2-(2-

butyl - 4-(2-(4- {2 e ho henox ]et hyI )phenyl carbamate. ' H NWR
(400 MHz3 Cicfhapesu °91Y1 )Y(SMX@‘}“E e9lsbn$ megwd@mn Biqmple 1

e 70-3 B A 'ﬁ%@“ﬁ P3¢ m%“@%ﬁ‘%ﬁ”@%‘lﬁ% b atedigh 292, (T
2H), 7.21 (ethyRéder. 7. 31 (d, 2H) 9.68 (s, 1H) "G iV MR (100 MHz: CDCL3): 8

15.5) 28.6, 3S.4, 36.1,-66.8, 69.0, 80.7, 85.4, 114.7, | 19.0, 128. 9,
129.7, 130.6, 133.1, 137.0, 153.1, 157.9, 204.0. zo Exarrple 47. ten-Butyl

4- (2- (4-{ 3- [BeaRi0eME ) @DTHNIE 122 @) ery 235 v 19 car bamat e
3-{4-[2-(4-ten- Bu% oxycar%)onypgm nogﬁegﬁj) et ﬁ%@?endf Hg’yjet <r3>(3:r§/}§[?|ropan0| c

aci d zs pded@btIBdm, hHER#rpbe(m8IH)(69-09 (gr, 1HH 42 5itnoRE); 6vﬁs(dﬁﬂ}§sbl1\7eﬁ in
acetonltrlléﬂ&wg %nlgH nc the solution was cooled to 0 C. DCC (3.51 g; 17
nmol e)) HO ? § 7 nmol e) and DI PEA (2.2 g; 17 mole) were added and
stirred for 15 minutes before addition of N ethylbenzylamne (2.72 g; 17
mmol e). The reaction m xture was stirred over night and filtered and
evapor at ed. Exgmpledhi 2oFthexyat i (- 2-pethaneag fonyloxyehenpinedy pbenyhkprersseidual  oi |
and 30 the ained m ~cture was then extracted three tinmes with ethyl
acetate. The organi c phase 2

15

2-Ethoxy-3- {4-[2-(2-methanesulfonyloxyphenyl)ethoxy]phenyl} propanoic acid ethyl ester
(described in Example 20) was hydrolyzed using the same method as in Example 2 to give

2-ethoxy-3- {4-[2-(2-methanesulfonyloxyphenyl)ethoxy]pheny!} propanoic acid.

2 'HNMR (400 MHz; CDCL): § 7.41 (m, 1H), 7.35 (m, 1H), 7.27 (m, 2H), 7.15 (d, J=8.4
Hz, 2H), 6.82 (4, I=8.4 Hz, 2H), 4.19 (t, ]=6.8 Hz, 2H), 4.03 (dd, J=7.7 and 4.3 Hz, 1H),
3.60 (m, 1H), 3.42 (m, 1H), 3.19 (s,3H), 3.18 (¢, J=6.8 Hz, 2H), 3.06 (dd, J=14.2 and 4.3 Hz,
1H), 2.94 (dd, J=14.2 and 7.7 Hz, 1H), 1.6 (¢, ]=7.0 Hz, 3H).
5C NMR (100 MHz; CDCl): 8 175.7, 157.5, 147.6, 131.5, 131.4, 130.5, 128.9, 128.1,

3 127.3,122.1, 114.4,79.7, 67.1, 66.8, 38.2, 37.8, 30.0, 15.0.

Example 22. 2-Ethoxy-3- {3-[2-(4-methanesulfonyloxyphenyl)ethoxylphenyl} propanoic
acid ethyl ester

30 (a) 4-[2-(3-Formylphenoxy)ethyl]phenyimethanesulfonate



W O 99162871 91 PCT/ SE99/ 00942 was washed w th sodi um hydr ogencar bonat e
_solution, dried with ma~esium sulfate and evaporated. Chromatography) ®fg{ g
residue on silica gel with heptane:ethylacetate (1.25 - 100 %9 using t," ~e
gradient elution technique gave 5.32 g (68.5 %yield) of ten-butyl
4-12-(4-{3[ beazyl (et hyl ) am no] - 2- et hoxy- 3- oxopr opyl ) phenoxy) et hyl | phenyl car
bamate. 'H Lwi R (400 MHz; CDCh): b 1.17 (t, 3H), 1.63 (s, 9H), 2.94-3.13
(m 4H), 3.98036A% (m | H, 3 .58-3 .66 (m 1 H), 4.06-4c9R8pfomosid H),
4.13 (t, 2H), 6.5 8 (b, I H, 6.77-6.8 5 (m 3 H, 7.17-7.23 (m 3H),
7.26-7.32 (m 2H) ~o "C-NWR (100 MHz; CDC13): S 15.0, 28.4, 35.2, 38.9,
66.9, 68.8, 79.7, 80.6, 113.2, 116.0, 1r9.1, 121.9, 129.2, 129.4, 133.2,
136.8, 138.3, 153.1, 158.9, 174.4 Exanple 48.
3-{3-[2-(tert-Butoxycarbonyi am nophenyl ) et hoxy] phenyl )-2 is ethoxypropanoic
acid ethyl ester (a)

2-[ 4- (ten-But oxycar bonyi am no) phenyl ] et hyl net hanesuL~onat e

4-{2- Hydro I i i Pl hoed in Exanpl e
Soby (2. 46 oy PR RHER R R A B BRI RS DT o).

Tr et hyl ami nehy{Retlahesilfondtd(dasarited &) Exaasplati)esing e sthe neibotus & Bvaspsd ity r ed
for 20 min and then cool ed on an ice-bath. Methanesul phonyl chloride (
1.2~ g; 10.togvadtiR3-eamypaenseystylpenyrpnanssdionds ni xture was stirred for
3.5 hougs and the formed precipitate was filtered off. The filtrate was
evapor at’ed and the residue redissolved in ethyl acetate. A new precipitate
was formed 'HNMRY460 MHer @DCHQJ:fS Rri(tf2a8 J&6.7 Fizyt3el 30w.810r 422 (¢, 2KHF6Tatapgr aphy

il | usi hept ane; et h te (2:1, 1:1 00.% vyi el d
DTof o [ a- (Rt TG RN E38 (Aot Loty ol B A ARG DB e TR 1 L MR
400 bi Hz; . ; . . . . 4 t,
(2H), 7|. 16 D%‘ vﬂ‘ﬁéé}éﬁf%65’2%&‘,@91?5”1‘]'2'8%233&&? )I%ﬁﬁ??b%bﬁﬁﬂ;& %g }(%Q(ZH
J=8. 45 Hz) 13780OM72)00.0999/ 62871 92 PCTI SE99/ 00942. "C-N_1~LR (100 | vfHz;
CDC13): b 28.2, 34.8, 37.1, 70.2, 80.3, 118.6, 129.2, 130.5, 137.3) 152.6.
S (' O) 10

3-{3-[2-( 4'@ﬁ-ﬁm@gﬁ-%ﬁ%%@(ﬁ%ﬂaﬂﬁhg&ww@%hé@bEBES%]]P&%?M hdryi2e Rid @yl REBPANOI C

acid ethyl ‘ester oxy- 3-{3- hydr oxyphenyl’) propanoi ¢ acid ethyl ester
(0.7?6 g, 3.2 mole) was dissolved in acetonitrile (30 m ). Potassium

carbonate (0.53 g; | e s added | ol b | £d
2-[4- (4-t erﬁ'Eg‘ﬂﬁg‘%‘éi‘ﬁ‘B%ﬁhﬁgﬁsﬁ%‘B’%e e‘i‘%ﬁ%‘bﬁ’ﬂ@%ﬂég{?{ lf%‘ggtéég? i&égr; 3.2
ol e) . Thewis%gﬁ»thés%d bt wér-(aafﬁﬁm phénokgkiyOphehy ndigdtesii@ngte ti(l,270r €
acetonitrile (20 m) was added. The m xture was refluxed over night and
en evapor Y- i ed wi
th apordictheky-ZFowoethpb(tdphenybrhosrhonBsmehjerifle usingdeemgiertisdias tt ed with
et hyl acetate. ghlle organi ¢ phase was washed with water and brine, dried
W th nagnes'xuaﬁ'ﬁp Ul ate and evapor at ed.

'H-NMR (400 MHz; CDCl,): & 1.34 (2x t, 6H, J=7 Hz), 3.04-3.09 (m, 5H), 3.9 (q, 2H,

J=7 Hz), 4.15 (t, 2H, J=7 Hz), 4.27 (apparently q, 2H, J=7 Hz), 6.8-6.85 (m, 1H), 6.92 (s,
0 1H),7.1-7.25 (m, 3H), 7.28-7.33 (m, 3H), 7.39-7.42 (m, 1H).

HC.NMR (100 MHz; CDCL): § 14.0, 153, 34.7, 36.8, 60.8, 67.4, 67.9, 115.2, 121.7,

122.7,123.2, 129.1, 130.2, 134.7, 137.6, 144.7, 1477, 158.3, 164.1.

(c) 2-Ethoxy-3-{3-[2-(4-methanesulfonyloxyphenyl)ethoxy]pheny!}propanoic acid ethyl

25 ester

2-Ethoxy-3-{3-{2-(4-methanesulfonyloxyphenyl)ethoxy]phenyl} acrylic acid ethyl ester
(3.69 g; 8.50 mmole) was hydrogenated for 3.5 hours at atmospheric pressure in ethy!
acetate (70 ml) and acetic acid (0.5 ml) using Pd/C as catalyst and then filtered through

30  hyflo. The solvent was evaporated in vacuo, dichloromethane and water were added and



i s Chromat ography on silica using ethyl acetate: hexane (1:4) as eluant gave
0.8 g (54.6 yield) of 2 0 NOV. 2007
3-{3-[2- (4-tent-butoxycarbonyl am nophenyl ) et hoxy] phenyl } - 2- et hoxypr opanoi ¢
acid ethyl ester. The product was ~eeze dried before used in the next step.
zo 'H~INIR (400 MHz; CDCl,): 8 1.17 (t, 3H), 1.32 (t, 3H), 1.52 (s, 9H))
2.9% ~,d, 2H), 3.04 2H), 3. 3 2-3 .4 (m 1 H, 3.57-3.65(m | H, 4.01
(t, 1 H), AWQ9t . 2H), 4.18 {q, 2H), 6. 51 ~ (bs. 1 H) PCESE®/0%2 1 H,
J=7.9 8 Hz), 6.79-6.8 5 (m 2H), 717(d|HJ797Hz)72(d 2H)
J=8.28 Hz)) 7.31 (d, 2H, J=8.28 Hz). z5 "C-NMR (100 IvfHz; CDA3): b 14.4,
1S.3, 28.6, 35.5, 39.6, 61.0) 66.4, b8.8 80.4, 80.6, 113.0, 115.9, 119.0,
122.0,129.4, 129.7, 133.2, 137.1, 139.0, 153.1, 158.9, 172.7? Exanple 49.
3-{3-[2-(4-tert-Butoxycar bonyl am nophenyl ) et hoxyJphenyl }-2 et hoxypr opanoi c

acid 30

3-{3-[2-{4- telp%s%sﬁ%vgrég%jaxag Wﬁ%ﬁé}%ﬁiﬁ%&rﬁdéﬁdﬁ%Sulfa}te)‘zﬁltetr?'uoxypropan0| C
aci d ethyl espemnteldesens toegive 314:F.g<@mqhdl§.> %3 pf Q0:tBxy-3L {¥fR-mol e) was di ssol ved
in tetrahyarofuran (1 ~ mhydrOX| de hydrate (0 073 g; 1.74

i
mol e) di ssBrfaessil FPr\X}Qf‘Ehei‘fé)e:‘h %“yé}&é@én%‘f’ 8%l pthylmgstery eacti on ni xture was
stirred at roomtenperature for 4.5 hours. Mre lithiums hydroxide hydrate
(0.036 g; 0.87 mmole) was added and the stirring continued for 2 nore
hours. Tet r @)U {00 MHEDEYr &1.06 (ty3BVapbiznticxd @36, &=7. aHgR 285@O% (mpf Wwat er

dded. adj b h hyd d dth
Sl ut 1 on neSPbAtP de LEd R BD oF °“§4@$%a¥“a59f%81&§3‘easyq@éﬁ3& o eed 1o
<10 C, amdﬁl@;}h wz@eﬁaﬁﬁ' 1. Bxsﬁwgﬁﬂgwdl S5 J%#%%r % Hﬁfé@d Wi th

et hyl aceta e organic phase was was dried with
sodi um sul f Hz,ewrdselagdr at i on gave 0.53 g (70. 9 %ield) of 3-{3

I PR S S A E A E AR L R AR AR e
3.39-3.4¢ (m1. ﬂ(o%ﬂagé.n5s1 335)6@9(2113015 H)s. 0413%63 4498 1(5'315 3:72”5 4.13 (t, 2H)

6.5 8 (b, | 3 H, ~s 7.17-7. H, 7.26-7.32 (m
2H) C—|VNBt (100|sz CDCIS 8150 284 352 389 66.9, 68.8, 79.7,

?g 361 | 1 5 8 é;a_r_qé . 94 2515%9 ]3) {%é- 4—n’.1cﬂ%‘a%gsﬁfon);lg)?yp%cny][)eﬁloxy]pﬁg)ntgrl}%rop:!iégc 3,

3-[4-{2-(4-idiert-But oxycar bonyl am no] phenyl ) et hoxy} phenyl ] - 2- et hoxy-2 zo
met hyl propanoi c acid (a) 3- {4 Benzyl oxyphenyl ) - 2- et hoxy- 3- hydr oxy- 2- met hyl
propanoi c acid ethyl ester Di-isopropylam ne (1 1 ml 7 78 mmol e) and dry
tet rahydr of C: rogen

at hrmspher eﬂ{ﬂ%&ﬁ%? érof“d% th (ml%(ﬁd ﬁg?q?:ﬁ& elgg‘hager @ S%?Mggﬂed@‘% Z’é) was
added sl ow solatted of lleedlicﬁaGt-{‘.’Q[ll (ﬂlrﬁ(dthﬂn&sﬂ\bﬁyl&ﬂphé@d)eﬂm(y bEchl}lptﬁpemlc acid

2Et hoxypropi oni ¢ acid ethyl_ ester_was dissolved in a smal am)uglﬁP of dry

t et r ahydr of SHP¥FsERHEessHbRIGR Sremply 22X 1 R e&: Eéﬁ\niﬁl‘?@?l}ﬁém% %’6‘1“&17
df | d hyd
stirred forc3@gam fe’t%telr%Bm t%%ér@c{m%ﬁwu‘?s @E&é/ﬁgbgﬂg%a}a? Revegypenzal dehyde

was added foll owe utes by NOV 200 tion of saturated
amoni um ¢ hévapordgormsia vadiio OThe(r2fdue Was ei‘ﬂn@temll withudiethyleshencTheewhtérphase was

20  acidified with hydrochloric acid, and extracted with ethy] acetate. The organic phase was

t

washed with brine, dried (sodium sulfate), filtered and the solvent was evaporated in vacuo
to give 1.5 g (96.5 % yield) of 2-ethoxy-3- {3-[2-(4-methanesulfonyloxyphenyl)ethoxy]-
phenyl}propanoic acid.

25 'H-NMR (500 MHz; CDCL): 3 1.13 (t, 3H, J=7 Hz), 2.91-2.98 (m, 1H), 3.03-3.09 (m, 3H),
3.09 (s, 3H), 3.33-3.41 (m, 1H), 3.56-3.64 (m, 1H), 4.03-4.08 (m, 1H), 4.13 (¢, 2H, J=6.9
Hz), 6.75 (dd, 1H, J=8.3, 2.07 Hz), 6.81 (s, 1H), 6.84 (d, 1H, J=7.5 Hz), 7.14-7.23 (m ,3H),
7.31 (dm, 2H, J=8.56 Hz, unresolved), 10.91 (bs, 1H, OH).
3C.NMR (125 MHz; CDCly):  14.8, 35.0, 37.0, 38.8, 66.4, 67.9, 76.5, 112.7, 115.6,

s 121.78,121.81, 129.1, 130.4, 137.8, 138.5, 147.7, 158.4, 176.7.



2 0°'NOV 2002 WO 991 6: 871 PCT/ SE99/ 00942 94 room tenperature and the Iayers
were separated. The aqueous phase was extracted twice with ether and tl:
organi ¢ phases were comnbi ned and washed with hydrochloric acid (0. SZI\HNli\DﬁJUZ
m ) and brine dried with magnesi um sul fate and evaporated. Purification of
the resi due by chromat ography on silica gel using ethyl acetate: toluene (
1:9) with s triethylamne (0.1 %9 as eluant gave 1.63 g (68 % of

3-{4- benzyl yl) 2-et hoxy 3hydr oxy- 2- met hyl propanoic ester.
“H NMVR (400 é”%?”ml ): 8 1.18 (t) 3H, J=7.0 Hz)) 1.26 %‘?ﬁé‘gﬁ% 1 He),
1.41 (s, 3H), 3.26 (br, 1H)) 3 44-3.60 (m 2H), 4.06-4.15 (m 2H), 4.77 (s,
IH) 507 (s, 2H), 6.93 (d) 2H, io J=858 Hz), 7.30 (d, 2H, J=8.8 Hz),
7.32-7.47 (m 5H) "3C-NWMR (100 MHz; CDCI 3): 8 14.1, 15.6, |17.1, 60.3, 60.8,
69.9, 78.0, 82.9, 114.0, 127.4, 127.8, 128.5, 128.7, 131.5, 137.d, 158.5,
172.4 is {b) 3-{4-Henzyl oxyphenyl)-2-et hoxy-2-nmethyl propanoic acid ethyl
ester 3-(4-Benzyl oxyphenyl)-2-ethoxy-3- hydroxy-2-methyl propanoic acid

t hyl t : I 0.32 ; ol
i s30l ved Exiple 28 Dendo SR ﬁ%?‘ii%rﬁs@w PR e B et G e ) "
borontri f | wad etigl ®’tcherate (0.284 g; 2 nmle) was added. zo The reaction

m xture was then stirred at 0 C for 2.5 hours and then quenched by addition
of saturated sodi um hydrogencarbonate (10 m ) and dichl oronet hane (10 m).

The aqueou di et hyl ether. The organic
phases \%erg‘) Weﬁ(@% ?Péﬁbgaﬁéggla{i)g%ﬁgﬁcf%%su ?%f Evaporati on of the
sol vent gave 0.349g (100 yleld) of 3-(4- benzyloxyphenyl) 2- et hoxy- 2- net hyl

d et hyl te MHz; CDC1,): b 1.19-1.26
2PN e S5k i, oA e e S S )

5y (9 s B 2 plghoh i b i Dkl o0 15 (7

CDCl g): 8 tikti]anfibe (6)0420 53) mirold) in 6RhDYorfifhdhe a7 200 C. BE: Bactibi Aidureh2E. 5,
28.7, 131.4, 137.2

%ZEt go@zg }r’%vegmwwlsﬂ@ﬁmeww dﬁ%&ﬁrlaqz&aé ﬁifgq)e@ offt Fye filgate @as
3-(4- Benzybugsbx@w§bam3b€aamﬁa&e &l *tmn%epﬁ%%gscﬁﬁaghg@@xlm%éﬁfﬁé (0. 3;]1

0.99 nmmol e) was hydrogenated for ours ‘at atno: i cC pressure’in ethyl
acet at e usamngh®stl@n{ §as 9Bparptedn watcall’ysﬁcamndbyhmrﬂatdgr@hpdn siicaogehh hyfl o.

Th | t ted and 249 % : .
2" ot hoxy- S AgUTBRgBREyPS! Rt S Gl aetnt A aprad g e s 1o
obt ai ned. (%%cgﬁm%mh%wmahmggﬁw 3H, J=7.0 Hz), 1.23 (t, 3H,

J=7.1 Hz), 8354(m2H) 4.14 (dg, 2H
J71)15670(d 2H, J=8.8 Hz), 7.04 (d, 2H) 1=8.8 Hz) is "C NMR (100 Mz;

T ?M?’OQM&P 01%453“ 021, 2670&92}1),99% sty 3. s, %2 85 131 >

3-[ 4- {2 (421{11 G105+ m(emgwbpmg AN ] phenyl ) et hoxy} phenyl ] - 2- et hoxy-2 zo
met hyl propgnoi ¢ _aci d_Sodi um hydr oxi de 7{0 I 05 63 rnnol e) was pul verized

and di ssol ved'YR (B8 z; €DfAL): 3 303, 41443763, 371 § olh?t& o2e.1,127.6, 130.1,

2-[4-(renty Qﬂggxygarbonylanlno)phenyl]ethyl 4 et hyl benzenesul fonat e
(described in anpl e 40a) {0.51 S g; 1.316 rnnole) and 2-et hoxy2s

3- (4- hydr oxypheayl ) 2-net' ~yl propanoic ac;,~ e~, hyl ester (0.331 g; 1.316
rnnol e) were added and the m xture was stirred at roomtenperature over

ni ght .~ The(® éritheyriy (4Gt @rreethanespliongpxynbensd ngoneny Ipeybierapenge peid 81 and

water (1 nlj..were added. A precipitate was

2-Ethoxy-3-(4-hydroxyphenyl)propanoic acid ethyl ester (described in Example 20b) was
25 alkylated with

3-(3-methanesulfonyloxyphenyl)propylmethanesulfonate using the same method as in

example 1 (b) to give 2-ethoxy-3-{4-{3-(3-methanesulfonyloxyphenyl)propoxy]-

phenyl} propanoic acid ethyl ester.



fortied which was dissolved by addition of tetrahydrofuran (1 m). The

m xture was allowed to stand over night and was then evaporated. Thz 0
resi due was redissolved in so dichloronethane and water and the pha gé\‘ \Kﬁgpﬂé
separated. The water phase was extracted 2 0 NOV 2002 WD 99/ 62871 96

PCTI SE99/ 00942 once nore with dichl oronet hane, acidified with hydrochloric
acid ( 1 M, extracted several tines with ethyl acetate and diethyl ether.
The organi c Wh¥4@¥1wer e conbined, dried with nmagnesi um sulplcéffsé”éqqg‘z
evaporated. Purification of the crsde product by flash chromatography and
preparative HPLC gave 0.103 g (17.1 %yield) of 3-(4-{2-(4-[tert s

but oxycar bonyl ani no] phenyl ) et hoxy} phenyb)- 2- et hoxy- 2- net hyl - pr opanoi ¢ aci d.
"H-NWR (600 MHz; CDC13): 8 1.24 (t) 3H, J=7.0 Hz), 1.46 (s, 3H), 1.52 (s,
9H), 2.36 (s, 21-17) 3.02 (t, 2H, J=6.9 Hz), 4.10 (t, 2H, J=6.9 Hz), 6.55

755 (bt 1RGO GRCRES 16 b G e Gyl mpa b g sy, ST
%350 6?53 ééso?? (851%%1{)!334 42m, 188.355-185 (o0, 1H) 28 544.0 k131, 415328, 136. 7,

anpl e
2- Et hoxy- 3- fA& ([H2H)47. hﬁtﬁjméﬂbéﬁéﬂ &Ry phenyl ) et hoxy] phenyl } propanoic is

2w xtur e of YV oI ) Th0 g 1208 o £ o0, 2 363 8da 2000 10

2- et hoxy~3- {44.0,2164; fvoch, @zwheg:slmtmwmmﬂ@?' 49, QppROi70 saci d ethyl ester
(described in Exanple 26b) (41 8 ng; 1.17 mo i'n dichi oromet hane (5 Zo

m). After stirring at roomtenperature for 2. 5 hours the excess of rrethyl

addet. The POk 25e ENER T SE ol B MR B R BB 1 v

wer e added tkeidt he organi ¢ phase. The phases were separated, the or ganl C
phase was evaporated in vacuo and the residue was puri fied by
chromat ography on silica using toI uene di ethylether (gradient 4:1 to 3:1)

as zs el yan

met hyl ca;dbatrzmé ok%y%ﬁ%%z(? et %1% phe p?@%oﬁ gégggémgm%ﬁnﬁggaecg%?yl " H NWR
(400 MHz; Claﬁbr (desclbel. ﬁEﬁampletub)&razhﬁder):ed ﬂsmgahisameam&hodasa?umpleﬂ J=4.9
Hz)297301(mZ 335343m1@

3.59-3. 68 () BYH-ethxyg- % fé:43@@“(ﬁ?fsuifpﬂyl°WP§@YE)PYOP2’HJP}5“71}Bm #do (q,
2H)) 5.25 (m 1~, 6.84 (dm 2H, J=8.6 Hz, 2 0 NOvV 2D02 WD 991 62871

PCT/ SE99/ 00942 97 a~nresol ved), 7.09 (dm 2H, J=8.3 Hz, unresolved), 7.18
(dm 2H, J &IM(:M@D@@)&1715283H&1r%,1QWLI%B,BBS—(Z,ZEM%@W\(@@I?I‘D C- NWR

(190,02, Ui § 35t 1758 o P e Waon B,

Exanpl e 52. 73- 'Mnﬁzs-}f)&; gﬁﬁnp;y)l oxycar bonyl am nonhenyI ) et hoxy} phenyl | - (S)-2
ethoxypropan0|c acid eth ester ~0

3-{4-[2-(4- Iﬁ'm‘@ﬁm@my] HHeMA0)E, § 59-39-38h8xEMT66AnTH-& 1atAdl €y |
ester hydro 1y, 4 1276 128.8, 129.9, 130.5, 144.2, 149.4, 157.8, 176.4.

20  Example 26. 2-Ethoxy-3-(4-{2-[4-(2-propanesulfonyloxy)phenyl]-
ethoxy}phenyl)propanoic acid ethyl ester

(a) 3-{4-[2-(4-Benzyloxyphenyl)ethoxy]phenyl} -2-ethoxypropanoic acid ethyl ester

25 Azodicarbonyl dipiperidine (7.5 g; 30 mmole) was added to 2-ethoxy-3-(4-
hydroxypheny!)propanoic acid ethyl ester (described in Example 20b) (7 g; 30 mmole), 2-
(4-benzyloxyphenyl)ethanol (6.8 g; 30 mmole) and triphenylphosphine (7.8 g; 30 mmole)
dissolved i dichloromethane. After stirring at room temperature overnight the solvent was
evaporated in vacuo and diethyl ether was added. The solid material was filtered off after 1

30  hour and the filtrate was evaporated in vacuo. Purification by chromatography on silica gel



arloride (described in Exanple 41b) (0.6 g; 1.67 nmmole, triethylamne (0.17
»g; 1.67 mmol e) and benzyl chl oroformate (0.28 g; 1.67 mmole) were mqquﬁ\nmgz
tetrahydrofuran. The reaction mxture was stirred at roomtenperature over
ni ght and then evaporated. The residue was treated with sodium

hydr ogencar bonat e sol ution and diethyl ether. The organic "s phase was
dried with nmagnesium sul fate and evaporated. According to NVR spectra there
was starti ri§OAyEsTi al |eft. The residue was therefore di s86THEYNH2
tetrahydrofuran and triethyl arnine and benzyl chl or of ornate were added. The
reaction mxture was stirred at roomtenperature then evaporated. WrKk-up
up as descri bed above gave a crude prodlict which was purification with
preparativ HPLC (Kromasil C8, 7 Vim 50x250 mm using zo acetronitrile
(?0-100% in amoni um acetate buffer (pH 7) as nobil phase gave 0.180 g
(22% yield) of 3-14- . . ) - R

{2-(4-] benﬁ%ﬁggﬁﬁ%ﬁﬂ%r%fﬁﬁ’é@ FatEaYs i b brgid) 75 %8) of-d¢-Hs pr opanoi ¢
acid et hyl N . b % 0 3H), 1.22 (t, 3H),
2. 94 (d, 230%%%%6%@?%6@&%?’2}2%%37?‘%{"?13)"%@?{3%?3. 62 (m IH) 3.96
(t, IH) 4.11 (t, 2H, 4.16 (g, 2H), 519 (s, 2~, 6.75 (bs, 1H, 6.8 (d,

oH), 7.13 (4, 721 . 7.3-7.4 71~ "G IYi~iR (150 Mz:

050013): d ﬁ@rb&‘@?%@ﬁé‘,gchﬁ@%;lseﬁ%gmé%p%%@ 3H).895dt, 2%5@{3733&%%@6, 119. 1
128.5), 1280 6 55128 (8. 11529 85.453017 3,9 ocl72.8. 2

D NoY 5502 b 58] ok B 0B SR 8R4 gLl st 26 8s (& 2 Buos'e

3; L4- { 2- { 42HBehzYLDim.c8DbOAYI Hmudd).phenyl ) et hoxy} phenyl ] - (S) -2

e (0)¢ ro | L o

S LTS a0 s iz SRS St Indh 135 BBy SRt TOLE05 14 oy pr opan

oi ¢ acid s ¢4 byl78SiRN0, (gEscnbBetho.q 15xaM 1 (187561475 Q78¢ mmol ) was
di ssol ved in t%lt rahydrofiuan and 11 thi umnﬂr?l%sr’ ?)%I) }:I’engé’ %1%7687%§ mol e)

dissolved in water (1 m) was added. The resulting m xture was stirred over

ni ght. ori i 1 1 added . Tetrahydrof uran was
evagor a&"?ﬁ;ggﬁ%‘ﬁ‘g #éﬁgﬂf%’&r O\ﬁ%%epyﬁéé%?x\ﬁpz’e@ﬁgpﬁﬁ??éc&céﬁe%ﬂF%Er' tinmes with
ethyl acetate. The organi c phase was dried with magnesium sulfate and io

evaporated to give 0.14 g (92.8 %yield) of
3-~4-~2-( 43[mgi%mebmwhhenyl}-2-ethoxypropanoic acid ethyl ester (16 g;

toa ) o BRSO BhaGp Rl BLARAPRI SRl SR RO ¢,
(m 1H), 4P @ry, 06%)as catalyst. PheQlixthrel éad filterddthrouh 2£lité snd tRERQIvént #ds (d, 2H),

7.14 (d, 2H), 7.28-7.42 (m 7H). "G NMR (150 MHz; CDA 3): d 15.3) 35. 4,
38.1, b7.0svappraed ipgacyo tpgive 1.2 g((vield 88 Pa)pfng-ethowy-8; {42446, 128.8, 129.0,

3 (a-1 2 (4L ey e B e T et hoxypheny! } - 2

et hgxproloanoi c acid (a} 3-(|4- Benzyl OXK- 3- et horypﬂegyl ) - 2- et hoxyacr y: iC
i | S 4. -B -3: 7. q., 28.
and (L 2 dlER R A i drioh SreT 3hERy b RSSO AR e ARG FHED 6 g: B

| | 464 / Puffie] g; |
"0 ¢, Pot 202ra Ca kAl BV A e O B B T O] BZRTRE T re

was stinredH)VEDS-NR ¢inf 41dNd t he tenperature was allowed to reach roori
t enper at ur ¢, ti 1, X s fLltered and the filtrate
evapor at ed. ng&% @?3@‘#- m)‘ é\/g‘{sff&g@eéi'bé8t$él'rle@‘?-%hf@-oaﬁ@‘*t Hé4 éﬁ%’s't i ng

m xture wag§h 153801 40Qy, 150 4hisk e, #3%, 173.0.

(c) 2-Ethoxy-3-(4- {2-{4-(2-propanesulfonyloxy)phenyl]ethoxy} phenyl)propanoic acid

25 ethyl ester

Triethylamine (0.64 g; 6.28 mmole) was slowly added to a solution of 2-ethoxy-3-{4-[2-(4-
hydroxyphenyl)ethoxy]phenyl}propanoic acid ethyl ester (1.5 g; 4.18 mmole) in dry
dichloromethane (20 ml). After cooling to 0° C isopropylsulfonyl chloride (0.9 g; 6.28

30  mmole) was added slowly. The reaction mixture was stirred over night at room



2 0 Nov 2002 WO 99162371 PCT/ SE991009d2 99 then insol uble naterial was
filtered off. The filtrate was washed w th potassi um hydrogensul fat?[] NOY 2002
solution and water, dried with magnesi um sul fate and evapor at ed.

| sopropyl et her was added to the residue. Triphenyl phosphi ne oxide
precipitated and was filtered off and the filtrate was evapor at ed.

Chr onat ograqug /&g ;the residue on silica gel using tol uenepadadofioky!
acetate (O, /3 % as eluant gave 5.2 g of

3- (4- benzyl oxy- 3net hoxyphenyl ) -2- _ethoxyacrylic acid ethyl ester. Since the
product was not pure enough it was stiggred wth petrol eum ether, insoluble
material was filtered off and the filtrate was evaporated to give 4 g (38 %
yi el d) of port 3- (4- benzyl oxy- 3- met hoxyphenyl ) - 2et hoxyacrylic acid et hyl
ester. io "H NWR (300 MHz; CDCl,): 8 1.33-1.5 (m 6H), 3.92 (s, 3H), 4.03
(q, 2H), 4lenperprurgpyatersvas gdded apd-fhe mextew wag extragped \&tlg@clqlgrorrzsﬂ»m The (d, 1H),

7.27-7.5 b Be

ci d et hyl SHREphast s P NE SRR AL IBABR ST bR BORRT aci o
et hyl esteané@x@ggesxﬁésma&bmaah%de«asdmv&aw%%@velmﬁ éld@@% &t e and

hydr ogenat ed using Pd/C (d The reaction m Xture was filtered

ry, :
t hr ough cekfhbey-3 ¥4 p0t-E% mropangsulfmdoxx)mhennlﬂ eshaxaypheay)roFandicyacid|ethy! of

3- (4benzy|ox 3- nethoxyphenyl) 2- et hoxypropanoi ¢ acid ethyl ester. -~a
I—I—NI\/REGO%I‘?I—E CDCl,): b 1.16 (t, 3H), 1.23 (t, 3H) 2.9 (m 2H),
3.28-3.36 (m 1H), 355363(m 1H) 383(5 3H) 395(m 1H), 4.16 (m
2H), 5.63 (hs, 1H), 2 (m 1H), S H%-I zs "C-h'~LR (150 hi Hz;
CDC13): S Hmmi@@ﬁigsﬁléch)séld6 BiHG)J 76@214 28t, 3H, j5PHg), 1684d3H,122. 2,
129.3, 144 6

3-{4-[ 2- (45I HE éf%t‘oi{ﬁz Cé?b%’ﬁy Bl el Jiet AbRrP 3 RPN 3 - 2
et hoxy pr 0pasy) e 6641 15) 395588 (3011 2 nw(ﬁOQH),\e@oqahﬁasxzuL@Hz

PCT/ SE991 00942 3- {4 met hoxyphen 0 ropanoi ¢ aci d et hyl
ester {0. S%respl%é),%rlél @;n\ﬁ?é'g]ﬂ 8§59 V@t?splﬁeébéﬂér( ﬂ%?—ér@ Hgot assi um

car bonat e
2[4-(tert- &ﬁf Vgg ( gi?lé\m nbg S\F@‘ﬁ)z/'lqﬁgg%i}ﬁ 421 nmet hyl benzenesul f onat e

(described in Exanpl e 40a) (0.755 g, 1.92 mmol e) was added. The resulting
m xture was, stirred and refl d _over ni then fi the filtrate
was evapor &£agple - F@@fya%ré‘*—xﬁg“"@r%amas P¥1‘°’9§H‘i‘ %bﬁg‘?i‘ryg gl)lirapag and
diethyl ethgg. The phases were separated and the organic phase was dr| ed

wi t h rmagnesi um sul fate. Evaporation gave 0.7 g (77.2 %yield} of
3-{4-[2s(4-tert-but oxycarbonyl am nophenyl ) et hoxy] - 3- net hoxyphenyl } - 2et hoxyp

i i t . o' N 0 ; I - S1..18. , 1.27
R LRl e SR A
3.58-3.7 (@;tetl@scn&dar? Efcé}xpl@ﬁ) was hg&o{)xzedt&u%g the Eﬁném&ﬁodﬁ@m‘ﬁ?ﬂ)-rnplﬁ 248 (bs,
1H), 6. 78-b.87 3H), 7,12 (d ) 7. 27 (m

2H)
3-{4-]2- (4gtwsr2teﬂ&;wéx(y¢e@r[5da«prmqs Wv)pép%kﬁoxg}mmemn} 2
et hoxypr opanoi ¢ acid 3-
{4-[2-(4-tert-But oxycarbonyl anunophenyl ) et hoxy] - 3- net hoxyphenyl } -2

et hoxy p,0papQMRASoMEL T TDCER Bar17((t,3H 7.2 241 S, 6H, I/%SS Hepa0il2Es i n
tetrahydrofuran and zo water (1:1 17t hi um drate (0,09 g; 2.13

ydr oxi de
o €) v (QudB S, H8aE0PGh e A3 .28 (i L ST O D, VAt o1

oxiracted diddoartice EehASiebRerct a6 b PR e G AR RS e

and extr act,g@estdda) St NV @6t &6 HEhenREgaed); 781 26®, DHs]=8(6 Hd, Wi t h
magnesi um sul f at e. Evaporatlon gave 0.~ (?6%yvyield) of 3-{4-[2-{4-tert a

but oxycar bomyessivada8rys,)Ehoxy] - 3- met hoxyphenyl } - 2- et hoxypr opanoi ¢ aci d.
25 “C-NMR (125 MHz; CDCL,): § 15.0,16.7, 35.1, 37.8, 52.3, 66.8, 68.2, 79.7,114.4,121.9,

128.8,130.4, 130.5, 137 .4, 147.6, 157.5, 175.7.

Example 28. 2-Ethoxy-3-(4-{2-[4-(4-nitrobenzenesulfonyloxy)phenyl]ethoxy} phenyl)-
propanoic acid ethyl ester

30



"H-NWMR (400 MHz; CD,OD): b 1.12 (t, 3H), 1.49 (s, 9H), 2.82-2.89 (m 1H),
.2.92-3.0 (m 3 H, 3.31-3.38(m 1H, 3. S4-3.63(m 1H, J0NWBN
(s, 3H, 3. 97-4.02 (m 1 H, 4.07-4.13 (m 2H), 6.74 (m 2H), 6.8 (m
1H, 7.17 (d, 2H) 7.29 (d, 2H), 8.75 (bs, 1H). 30 2 0 NOV 2002 WO

99/ 62871 101 PCT/ SE99/00942 "C-~TIl~iR (100 MHz; CD;OD): 8 14.2) 27.6,

34.9, 38.5, 55.4, 6S.9, 70.2, 79.5, 80.1, 113.9) 114.0, 118.8, 121.8,
129.1, 130wl 9dls3gn9, 137.6, 147.3, 149.5, 154.3, 174.9. Eretvptoe/ossa?
3-{3-[2-(4-tert-Butoxycarbonyl am nophenyl ) et hoxy] - 4- met hoxyphenyl } - 2s

et hoxypropanoic acid 3-

{3-[2-{4-tert-But oxycarbonyl am nophenyl}et hoxy] - 4- net hoxyphenyl } -2

et hoxypr ooanoi ¢ acid was synt hesi zed from 3-benzyl oxy-4- mer hoxybenzal dehyde
according to the procedure descri bed i n Exanpl e 54. io H . N1~ (400 VHz ;
Ch,OD): 8 1.1 ( HB ). 2.8-2.88 (m 1H) 91-3.02 rn3H)
3.32-~ .3 ?E(thﬁXYﬁ 4-{2-@- lyet%mnx thomn}lcnﬁ}prvmee w@ eﬂ)yl egjer (deseqped 1

4 1 4.15 ( i 7.3 (d
6. 75 (gl foef fot Qeriflid giie ool fpildicfid B peathd 7% G5,

55 5 65. 9metHdd bs in/EkatmpleBB. (6), to Zikid 24etholkyl B(4{2- 8, 122.0, 129.2, 130.4)

132.9, 137.6, 148.2, 148.6, 154.2, 174.8. Exanple 56.

(S)-2-Et hoWBWWCEUIFWPN)@WWQrqth%M}Rhe%lWmeWI}iGM esi¢bony! ami no) zo

phenyl ] et hoxy) phenyl ] propanoi c acid (a)

3-{4- [2 (4- Am nophenyl ) et hoxy] phenyl } - (S) - 2- et hoxypr opanoi ¢ acid hydro

chl ori de WH2IMR 2400 Mi3}; OBG])abldad (4, OHAI=S/Hi 1)} 1.2M (108H, J=7 Hz) 2.92-2.97 (m,

3-{4-[2-(4- h | th h S) th d et hyl
esE er[hyélr %ﬁg]ﬁrogf(tﬁ {%&%5?%%&3%S¥Eibébﬁé4ﬁ;ﬁ& fgf; gggr%lﬁf ]é‘?)c’:’fh =

tetrahydro tyht T solved in
a smal | arrg)tiLJﬁhI?qo skz@%&gsﬁg d?a \/\E?‘ﬁe%ﬁ?ﬂ’rl ng aﬁamﬁ%ﬂmhe r(g'gitl on

m xt ure WaSHsIH8¥ z) uatesatomiin 7t sy 28 =880 unresglbéd), 723 (dah) REHL 3B En was -
evapor at ed and t n due s extiacted tvvl ce W th

acet at &° H‘e‘e%é‘feg ﬁﬁgg‘é %@g ggiﬁr Y/ﬁd 13 droeii 58 giz‘(gmggq?}g,c%%z M and

extracted with ethyl acetate. The organi c phase was dr| ed with nmagnesi um
2 0 NOv 2002 WD 991 62871 102 PCT/ 5E991 00942 sul fate. Evaporation gave 6.4 ¢

of 3-{4- [ 2E¢amplaRh@pEtbomyt-3-64- tdldy(4phivohankeneSil fopplokyrbqmy Yptaoxypharld hydro
chloride. The acidigc water phase, from above, was neutralized with sodi um
hydr oxi de 9{9?3}3&5% d extracted with dichloronethaue. The organi c phase was
dried with magnesium sul fate and evaporated. This procedure gave 1.4 g nore
of the desired product. The total yield of

3-(4-[2s( 42-£tthﬁmdpﬁ4eﬁy{ﬁﬁ(éﬂlmmm§h§¢qquw)p@eﬂmb@(pj}Rhsm‘ibir@?aa@lF @iflydr o
hlorid 0 7 Hz,
31y - 20 g iyt fekertedin Rxapld M Rad Rtolfblire, Mo, Sl pelndn 434 a2 )
4.5 Hz, 1 H)give2Hlnoky3-A(4Li-tirobinrahesdirbdlsRy)pheh)etbx9 fobeiprabasioic

acid

20 'H-NMR (500 MHz; CDCL): 5 1.16 (t, 3H, J=7 Hz), 2.91-3.01 (m, 1H), 3.01-3.08 (m, 2H),
3.37-3.45 (m, 1H), 3,58-3.66 (m, 1H), 4.0-4.06 (m, 1H) 4.08-4.14 (m, 2H), 6.78 (dm, 2H,
J=8.6 Hz, unresolved), 6.92 (dm, 2H, J=8.6 Hz, unresolved), 7.15 (dm, 2H, J=8.6 Hz,
unresolved), 7.23 (dm, 2H, J=8.6 Hz, unresolved), 8.02 (dm, 2H, J=9.1 Hz, unresolved),
8.34 (dm, 2H, J=9.1 Hz, unresolved), 9.56 (bs, 1H).

25 PC-NMR (125 MHz; CDCl,): 8 14.9, 35.0, 37.8, 66.6, 67.9, 79.6, 114.2, 115.3, 121.9,
124.2,129.0, 129.8, 130.4, 138.3, 140.9, 147.7, 150.8, 157.4, 176.3.

Example 30. 2-Ethoxy-3-{4-[2-(4-
phenylmethanesulfonyloxyphenyl)ethoxy]phenyl} propanoic acid ethyl ester

30



io'8) 4.5 Hz, 1 H), 4.08(t, J =7 H, 2H), 6.77(d, J = 8.6 Hz, 2H) 6. 80(d,
,J =8.8 Hz, 2H), 7.09(d, J = 8.6 Hz, 2H and 7.14(d, J = 8.8 Hz, -0 NOV 2007
"C-N1~IR (125 MHz, CD, OD): 8 15. 31, 36.05) 39.37) 67. 09 70. 20, 81 9,
115.34(20C), 1 i 7.74(2C, 130.76(2C, 130.81, 130.94, 131.41 (2C), 144.82,
159.10, 176.35. "s (b) (S)-2-Ethoxy-3 [4-(2-[4-(] (4-(tert-butyl)cyclohexyl
} oxy] car bonyl am no) phenyl ] et hoxy) phenyl ] propanoi ¢ acid

3-{4-[ 2- (4- R W6FEnyl ) et hoxy] phenyl } - (S) - 2- et hoxypr opanoiPETEEIHPItA3dr o
chloride (0.2 zo g, 0.547 mmol e) and sodiur.~ hydrogen carbonate (0.05 g,
0.595 mol e) were mxed in tetrahydrofgrane (~m)) stirred at room
tenperature for 20 mnutes and then 4 értbutyl cycl ohexyl chl orof ormate
(0.131 g, 0.599 nmole) was added. The reaction m xture was stirred at room
tenperature overnight and then a little nore 4-tert-butyl cycl ohexyl

chl or of or mat IREE A4 ng to
HPLC. Then?sﬁpeac% ?g-gﬁﬁ; 1??!( ure vvag ) Stﬁ&@ﬁﬂh@ﬂyl%%gﬁ%ragﬁ@glﬁ gﬁgg(g&?{%ﬁ

evapor at ed it Bxanpin2@y ( 056 gy | 5 avndletversaissdolvat inrdickinremetiated1s ml)f he resi due

and the phases were ar e organic dri ed th ne m
Sl tate andnuEar (BATEEHE, 20 mrd VaehtbaT Buiakiieg vncaitd 04 el o
(I'solute, S$hd bedd§ishiehn l&xllﬁrﬂire?mj erﬁﬁere?%s&v%% b m&% e&‘sﬁéi s

di chl or onet hane, ~and fhen nethandl : di chl or omet 1 99 Iuants gave
0.28 g (s93 was detdl\”lﬂm‘ rmmg\muwwszﬂiﬁwﬂ@ae@ﬁﬁﬁwﬂ;@%ﬁmd \eisdi)m'ed

S)-2-eth 4-(tert |.oh | 6 | am
bhenyl | et nOXGIHARYREGT SRt Peigtionic Miaf b RRRIgaALE VA PEF SR80 (5. o1)
0.99-1. 18( %tl?d‘ﬂhlorémé{gﬁﬁez THe ormeJ‘Bhaséﬂ"ﬂs’wa%héd @ﬁ]ﬁ Q?B:oé?ﬁonc%cm :g?ﬂlg 12 Hz, 2H),
1.83(d, br, 3 =12 Hz,.2H . 2.0 J =14.5, 8

, I‘
Hz, 1H), 2 sodium hggogsn @Honats ag@brgleaﬁ@mdrmag wua s5®u@ saliatq md eyagorat@n97(dd J
=8) 4.5 0 8-4.5
He), 7. 12(&‘,°hﬁye£|°\§.°§‘ﬁézf?"2ﬂf‘fﬁ‘ f?‘f’d?rl%“““@sgm‘%ﬁmta%& n&hr‘G?mé%%gphy] -
Hz) . ~0," ColkitleR Thd QOMp#und GRs Shdhted Wit Repdthe: 026/l Gt AE)9: 1 Q)ﬂoQ@d@)O) 1). Be07,
33.60(2C), 36.10, 39.32, 67.13, 69.90, 75.41,” 81.30, 115.37 e 120. 02,
130. 34( 2C) fragtmns Fare ppoled 4nd ovaporated yiekting 0.5%2 G71%NE S -gbyxyiEé-06(4- 176. 05, i s

Ex l e 57. h | 1eth
e ot nk Sl BN b BASOSAAOIH s glpheny1 1 o o)
3-{4-[2- (4- Am nophenyl ) et hoxy] phenyl} (S) 2- et hoxypr opanoi c acid et hyl

ester hydrq_chlaoride (descrjbed in 41h) . (0. S5 g;. L. 4 mml was

di ssol ved ?ﬁ' ém QL);& 184, ﬁﬁ; %rﬁ;ﬁ) %ﬁ?&ﬂ’aﬁgﬁr{éﬁt "g; 3
nmol e) ya t th H ) &82

t enper at ur eagggldé%in?wr%}oyé;ngﬁgcked&m 'I'l&é?%?[;‘r’]\g@a eIF)r gqég{/é" ?Nas all the
starting ned.&H)al.0xanadydd.7 (WHDr 7.2%6l, AdPEd0-1.8% malylr of i uan evapor at ed and

the residue extracted three tines with ethyl acetate. The organic phase w
as dried with nmagnesium sul fate and evaporated. Purification of the crude

product wi ti. ﬂ&ﬁ@@iﬁ%ﬁ@ﬂ@l,}"ﬁ’k@s(ﬁwwsljs £87.0761V6,186.550% 250,61 1).5,Usi ng
acetronitrile (70°% in anmoni um acetate buffer (pH 7) as nobi | phase gave

0.46 g (96.132% 127, #39.7,3p93, B¥OHeX30-B-18A6, 131.1, 437.9, 148.0, 157.6, 172.7
(phenoxyocar bonyl am nohahenyl | et hoxy] phenyl ) propanoi c acid ethyl ester.

Example 31. 2-Ethoxy-3-{4-[2-(4-phenylmethanesulfonyloxyphenyl)ethoxy-
phenyl}propanoic acid

2-Ethoxy-3- {4-[2-(4-phenylmethanesulfonyloxyphenyl)ethoxy]phenyl} propanoic acid

35 ethyl ester (described in Example 30) ( 0.21 g; 0.41 mmol) was dissolved in
tetrahydrofuran (4 ml) and lithium hydroxide ( 0.021 g; 0.48 mmol) dissolved in water (1
ml) was added dropwise. The resulting solution was stirred at room temperature over night
and then acidified with hydrochloric acid (2M). Extraction with ethyl acetate, drying with
magnesium sulfate and evaporation gave 0.184 g ( 92%) of 2-ethoxy-3-{4-[2-(4-

30 phenyimethanesulfonyloxy-phenyl)ethoxylphenyl}propanoic acid as an oil.



2 0 Nov 2002 WO 99162871 104 PCTI SE99/ 00942 'H NVMR (300 MHz; CDC1,): b 1.18
(t, 3H), 1.24 (s, 9H)) 2.96 (d, 2H), 3.07 (t, 2H), 3.313.41 (m 1H))20 NOV 200
3.55-3.68 (m 1H)) 3.98 (t, 2H), 4.10-4.23 (m 4H), 6.83 {d,2H), 6.96 (bs,
NH), 7.12-7.31 (m 9H), 7.37-7.45 (m) 4H), 13C-N-~ (75 MHz; CDCl 3): 8 1S.5,
28.6, 35.4, 36.1, 66.8) 69.0, 80.7, 85.4, 114.7) 119.0, s 128.9, 129.7,
130.6, 133.1, 137.0, 153.1, 157.9, 204.0 Exanpl e 58.

3-[4-{2-{ 4-werbsBt oxycar bonyl ami nophenyl } et hoxy) phenyl ] - 2ct2r9900942

met hoxyet hoxy) propanoi ¢ acid nethyl ester ~o (a)

Benzyl 2= ( 2- met hoxyet hoxy) acet at e 2-{2- Met hoxyet hoxy)acetic acid (10 g; 75
nrnol ey and tetrabutyl ammoni um brom de €25.3 g; 75 mmole) were dissolved in
sodi um hydoxi de solution (2 M 75 m; 75 rnnole). Benzyl brom de (15.3 g;
89 mmol e) dissolved in dichloromethane (150nl) was added. The is reaction
m xture was refluxed 4 hours. After separation the organic phase was dried
w th magnesi um sul fate and evaporated. Chromatography using di chl or onet hane

22 o1 VA o3yl gl 36,0, PIOGYL2a 6 NRINEL U0 RO Aot W
5.23 zo (s,3.2Hm, 1K),31587345 (oM H)S#D6 (ddp)H); 4.15 (t, 2H); 4.53(s, 2H); 6. 84(d, 2H); 7.09

Z)-3-[4-(B I h t hoxyet h 2- db I
el or 4 ( Boe gy FhersR fehuehy 300045 A%t nrol ) and benzyl

2- (2- met hoxyet hoxy) acetate zs (4.23 g; 17.0 tnraol e) were dissolved in dry
tetrahydrofuran (100 m) and cooled to -20 C. Potassiumtent-butoxide (1.91
g; 17.0 mm‘P@-)NMRS{SQiNﬁIi CDCELD)& msahmnfsumam(mmm oynest. 5 lipsey added
and the reactl on_was C. The reaction was quenched
with aceticlZcl-d27b. @32 1791541@0 ?m“épé)wlﬁhé%?e]éé ot da¥dt’>®as i sol at ed,

rcdi ssolved in toluene and rcfluxed over night with p-tol uenesulfonic acid
(0.24 g; I .4 mole) in a Dean ~0 Stark apparatus to separate the water.

The sol uti obx Exangde 30 d- Enﬂpxyma-s{Mﬁ(%&mﬂfmﬂoxyﬂmﬁyb@vb@@@ﬁn%t@@io@871 )
PCTI SE99I 009@% 05 s hydrogene carbonate, dried with nagnesium sul fate and
evapor at®d. 2BUFPYi%ET i on of the crude product with preparativ HPLC
(Kromasil €8, 10 um 50x600 nmm) using acetronitrle (50-70% in ammonium
acetate buffer (pH 7) as nobil phase gave 1.83 g (29% yield) of

(2) - 3- (4- ( bendy4-Breyypheehenyl-2- mmétmwmgp)d@hﬂreé‘qsenm c aci d benzyl

ester. "HNL1~IR (600 ~~-i2; CD,OD): 8 3.36 (s, 3H), 3.65-3.72 (m 2H),
4.09-4.17 (m 2H), 5.11 (s, 2H), 5.30 (s, 2H}, 6.98 (d, 2H), 7.05 (s, 1H),
7.32-7.50 ( 11 nd; Blmfie QMmtétﬁahydroﬁlran) was added to a solution of triethyl 2-

3- (4- Hyd h 2-(2-met h t ah
O e B D e o 5edC By

gtsﬁrggpglér |7; p-r%gs%flgggesrl ngg%%ggjgg/gﬁggtfg& %Fyﬁ?%ﬁtﬁgﬁ %gg%nué%gmmrgs a?l | tered

through cel iltevedsliavapoCat-eHbinaylsrgtenyilet@hote (2.3 g; 10 mmole) dissolved in
3(4 hydr oxyphenyl )-2-(2-net hox et hoxy) pr opanojic acid 0.83 g (88%%0 ield). ~s

~ (500 i tegrhydrafmarpys stewly ad tng)mixgire yagstirgsdoe ATPmy (g,
3H)) 349 43@% z%ﬁ%r %gh%bed%gﬁgﬂ% clﬁg‘né ohﬁﬂx)mogmﬁ%i add& a%H‘aftér Hour he12 {0,

3 {4 Hy d§ oxptilsesiydrg saaax(at%d TTRiehaxatehie wak pﬁm&mwcceaamdzmrafwtc alsd @rpanic
3- (4- Hydr oxyphenyl ) - 2- ( 2- nethoxyethoxy}prgfan0|c acid (0. 80 3.1 mol e)
was di ssol VRRESESVeRy epmeRingd) 294 the sqbvert ey@omtet Baama: RunRBia S?IB‘VIF%?Y uxed for two

hours. The Eﬂréx&x%&aphy using ethyl acetate:heptane as eluant gave 0.6 g (vield 18 %) of 3-(4-
benzyloxyphenyl)-2-ethoxy-3-methylacrylic acid ethyl ester as a mixture of Z and E
isomers, which was used in the next step without further purification.

25
Major isomer
'"H-NMR (500 MHz; CDCL,): 8 0.99 (t, 3H, J=7 Hz), 1.37 (t, 3H, ]=7 Hz), 2.13 (s, 3H),
3.88 (g, 2H, J=7 Hz), 4.0 (g, 2H, J=7 Hz), 5.11 (s, 2H), 6.94 (dm, 2H, J=9 Hz, unresolved),
7.11 (dm, 2H, J=9 Hz, unresolved), 7.33-7.50 (m, SH).

30



was evaporated in vacuo to give

.3- {4- hydr oxyphenyl ) - 2- ( 2- net hoxyet hoxy) propanoi ¢ acid ~s net hyl est q03&?§002
g (99%yield). HNW (500 MHz; CD,OD): S 2.97-3.02 (m 2H), 3.34 (s, ,
3.50-3.57 (m 4H), 3.73 (s, 3H), 4.08-4.17 (m 1H), 6.75 (d, 2H)) 7.11 (d,
2H) . 2 0 NO V 2002 WO 99162871 106 (e)

3-[4-(2-{4-tert-Butoxycar6onyl am nophenyl} ethoxy)phenyl]-2-(2

met hoxyct hoX¥9 p¥@#Hanoi ¢ acid nethyl ester PCTI SE991009a: 2RQIASE9§/00942

t ert - But oxycar bonyl ( met hyl ) am no} phenyl ] et hyl - 4- met hyl benzenesul f onat e
(described in Exanple 40a) (0.SO0 g; 1.26 mmole), 3-(4-hydroxyphenyl)-2-(2
met hoxyet hoxy) propanoi ¢ acid methyl est® (0.32g; 1.26 mmole) and potassium
carbonate (0.35 g; 2.64 mMmvle) were mxed in acetonitzile (20 m) and
refluxed over night. ~i ater was added, acetonitrile evaporated and the
resi due ext _gd I ES . ; te. The organi c phase was
dried with @;ggﬁliﬁgﬁp‘%{g@%ﬂr@ e%tg}ﬁ%gg?gg&g’%&feffi cation of the io crude
product with preparaxiv HPLC (Kromasil C8, 7 pm 50x250 mr) using

acetronitrile (SO 70% in amoni um acetate buffer (pH 7) as nobil phase
gave 0. 34 93( iogygbenﬂb&gthoxyé-methylacryhc acid ethyl ester (1.58 g; 4.64 mmole)

(42 (2L e B A PO T OONARY ) B RSORRER e EAC TR o)

2.97-3.02 ( cataldt)Afted i0fation thréligh celRe3Re {civenBhls evdpdtBted ibfcldio ghd)(1.1%; 72 (S,

3H), 4.09-4.17 (m 3~ 6.64 (bs, NH), 6.82 {d, 2H)) 7.15 (d, 2H, 7.21 (d,
2H). 7.32 (wFld?gw)rT}s’) ofé-ﬁhhbﬁf%ﬂ@nml;?—etm@ﬂmﬁaqdl.etzayl eSBr &5, 2 igSteEEONBHC 4,
38.7, 52.1, _§9.2, 69.0;-70.3, 72.2)

81.3,114.6, 119. 1, 129. 4,.129. 7, 130. 6,133. 1, 137. 1, 153. 2, 1S7. 9, 173.0. 20

Exanpl e 59.. 3-[4-(2-{4-tert-Butoxycarbonyl ar ni nophenyl } et hoxy) phenyl ]-2-(2
met hoxyet hoxy) propanoi ¢ acid 3-[4-(2- {4-tert-Butoxycarbonyl am nophenyl }

et hoxy~henyMAB PP 5 net hoxyet hoxy) propanoi ¢ acid nethyl ester (described

in Exanple {8\ D iz, @OQ,)gPh £ Sy=6li | i i ¥l ORUr aar wat er
(1:3, Znn%) . ﬁfi t hi &5%6%?»?3@%6. g’yn%;J O%Z'qméﬁg@éigis%)?%d(i n a small
amount of weekY.l WasingdHel:7 H1)e3. 22388 (mnt ), 21604358 ves 15),i3r88e192 fwo 2Hour s at

room t enper e.and ap t resl redj.ssol ved in

di ethyl eth ﬁygﬂaaﬁh{}&?@m%&% gqefa}%%gﬁggﬁaﬁ@n%e or gani ¢ phase
was dried with 2 0 NOv 2002 WD 99162871 PCTI SE99100942 107 nmgnesi um
sul fate and evggqt_)lrated to give 0.235 g (92 %yield) of 3-[4-(2-{4-tert

but oxycar bof#}y | Z2ktherophéhiR-(-msethmesfonzieyynhenyljethoxpihenyidutiosig peid 6B%thoi c
aci d. H—NI\/ReS 00 MHz; CDCl,): d 1.46 (s, 9H), 2.83-3.02 (m 31-17, 3:7?7 (s,
3H), 3.38-3"%5 (m s 3H), 3.99 (g, 1H), 4.03-4.10 (m 2H), 6.75 (d, 2H),
7.08-7.16 (m 4H), 7.26 (bd, 2H). "CI~fR (125 MHz; CDCl 3): d 28.5, 35.2,
38.4, S8.9, 69.0, 70.2, 71.9, 81.1, 114.6, 119.1, _
3-(4-Hydroxyphenyl)-2-ethoxybutanoic acid ethyl ester was alkylated with
2-(4-methanesulfonyloxyphenyl)ethylmethanesulfonate (described in Example 1a) using
the same method as in Example 1(b) to give 2-ethoxy-3-{4-[2-(4-
20  methanesulfonyloxyphenyl)ethoxy]-phenyl}butanoic acid ethy! ester as a diastereomeric

mixture,

Major isomer

"H-NMR (500 MHz; CDCL,): § 1.15 (t, 3H, J=7 Hz), 1.24 (t, 3H, ]=7 Hz), 1.31 (d, 3H, J=7
25 Hz),2.99-3.20 (m, 6H), 3.28-3.35 (m, 1H); 3.58-3.65 (m, 1H), 3.88 (4, 1H, J=6.5 Hz), 4.14-

4.20 (m, 4H), 6.83 (dm, 2H, J=8.5 Hz, unresolved), 7.18 (dm, 2H, J=8.5 Hz, unresolved),

7.25 (dm, 2H, J=8.5 Hz, unresolved),7.36 (dm, 2H, J=8.5 Hz, unresolved).

Example 33. 2-Ethoxy-3-{4-[2-(4-methanesulfonyloxyphenyl)ethoxy]pheny!l}butanoic
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129.6, 130.6, 133.0, 137.1) 153.2, 157.7) 174.6. Exanple 60.

.3-[4- (2-{4-tert-But oxycar bonyl am nophenyl } et hoxy) phenyl ] - 2- (2, 2, 2 t o 0 NOV 2002
t zi fl uor oet hoxy) propanoi ¢ acid nmethyl ester.

3-[4-(2-{4-tert-But oxycarbonyl am nophenyl } et hoxy) phenyl ]-2-(2, 2, 2
trifluoroethoxy}propanoic acid nethyl ester was synthesized using the sanme
met hod as in Exanpel 62 (a) from

3- (4- hydr oxypdvanysh ) - 2- (2, 2, 2-tri fl uor oet hoxy) propanoi ¢ acech/dmgtdayd 1 s
ester and 4-(2-hydroxyet hyl)phenyl carbam c acid tert-butyl ester(described
in Exanple 38b. "H NWR (300 MHz; CDI OD): d 1.54 (s, 9H), 2.95-3.12 (m
4H), 3.63-3.74 (m 1 H), 3.75 (s, 3H),63.95-4.04 (m 1H), 4.12 (t, 3H),
4.16-4.22 (m 1H), 6.59 (bs, Ice, 6.83 (d, 2H), 20 7.14 (d, 2H), 7.21 (d,
2H), 7.32 (t, 2H). "CNWR (75 MHz; CD,OD): d 28.7,35.42, 38.5, 52.4, 67.9,
68.4, 69.0, 81.7, 114.7, 119.0, 121.9, 125.6, 128.4, 129.7, 130.6, 133.1,
137.0, 153.1, 158.0, 171.5. Exanple 61.

3-[4-(2-{4»t ~BUEQMVGE ]@%}1 - 2. S
trifluoroethoxy %’ E)‘g 'n%?%gg%?g ?g%g%g%ﬁ{ogﬁﬁxﬁﬁp&g%%g %%gépgln%ﬁ%phenyl }
et hoxy) phedekdribd (nZ52mpld 32) iMasi by dveltyredbuging tiedaneinfetiadl  ifBkdhydle 233 give
(described _in Exanpl e 60)&10. 27. g; 0.52 mmol e) was _dissolved in

t et r ahydr oRGHBHRY-and-[Efdmsthapesulfosyonyphenylipberatiphery dbutprpipacidasgg 0. 62 so
nmol e) S : reaction m xture was stirred over night. Water was
added a\évg dﬁ%@%g}\e%%g WD 991 62871 108 PCT/ SE99/ 00942 tetrahydrofuran was
evaporated. The remai ni ng water residue was extracted once w th diethyl
ether, acidified with diluted hydrochloric acid and extracted with ethyl
acetate. THRIFAWHS ¢ phase was dried with magnesi um sul fate. Evaporation
gave 0.22 _ﬁ.ﬁ@ﬁ/ j : s 542 - -850 [ae % pea! | }

et hoxy) phc% |- 20(%68%21922’ (g:s?lr?)i fES #ugggéghjoﬁy%lza’r E%gﬁ%?g };?I%’dﬂ{ 5{?@?—\@/&%@%00 WVHz ;
CD~CD): d IHAB.15s3.233(h, | H3. IH0-B506n,(1H), BEY-3.73 (th2113), 383 (dy 1 HL By3.6 Bz 8.13. 78 (m

| H), 3.98-4, 07 . 4. , . §.84 2 . d, 2H), 7.22
(d,H) 2H)y 7.(‘8%19#35%%}%2%’2431.(d’%-%éd(ﬁ%@é%%@%s%%7&:?%3@5)’%%37’23? ,’35.4;2 38. 5,
67.9, 68. 4y B, 853 (dm 14, 148 8 Hulesolvel), 9)33%48:; 11, L8R 142, udrSived).130. 6,
133.1, 137.0, 153.1, 158 0, 171.5  Exanpl& 62.

2- Et hoxy- 3PCAYR-(( 90 MEEZhERELMIN 160y 1 281 Ioh a2y #).EdTdx §§-pheny 1 1 pRo¥adei ¢ ~s
acid et hyl I?réelr éaﬁa 147 175

3-{4-[2-(4- ’, 88 h ﬁgfl}%%?fofyfpﬁgrfyl i% et hoxypropanoi ¢ acid ethyl ester

4- Am nophenet hyl al cohol f1.39 g; 10.2 nmole) and 2-ethoxy-3-(4 zo

hydr oxyphenyl ) propanoi ¢ acid ethyl ester (described in Exanple 20b).

(2. 42. g5 | Bxampiedé e3-Edoxe3dit<4dmethanesulfperipompberst ibens)rhawlRropaRMeier ar gon
at room teg‘ggrat ure. Azodi carbonyl dipiperidine (3.85 ¢g; 15.2 nmole) and

t hereafter "tri phenyl phosphine (3.20 g; 12.2 mmle) were added. After
stirring at roomtenperature for 1 mnute dichloronmethane (30 nl) was added

aad after 21 hours the solyent was evaporated in
(a) 4-(2-Benzyloxyphenyl)-3-buten-1-ol

20 2-Benzyloxybenzaldehyde (8g; 37 mmole), (3-hydroxypropyl)triphenylphosponium
bromide (19.5 g; 47 mmole) and potassium carbonate (6.6 g; 48 mmolej \;v-e-r-e mixed in
isopropanol. The reaction mixture was refluxed over night then filtered and the filtrate was
evaporated. Chromatography using ethyl acetate: dichloromethane (up to 5 %) as eluant
gave 8.4 g (87.6 %) of 4-(2-benzyloxyphenyl)-3-buten-1-ol. Both cis and trans 4-(2-

25 benzyloxyphenyl)-3-buten-1-ol were formed according to NMR.

'"H-NMR (300 MHz; CDC,) of the major isomer: § 1.9-2.05 (b, 1H, OH), 2.43-2.6 (m,
2H), 3.7-3.8 (m, 2H), 5.2 (s, 2H), 6.2-6.3 (m, 1H), 6.85-7.5 (m, 10H, unresolved)



zs vacuo. Purification by chromatography on silica gel using heptane:ethyl

.acetate (3:2) as eluant gave 3.12 g (yield 86% of 7 0 NOV 2002

3-{4-[ 2- (4-am nophenyl ) et hoxy] phenyl } =2 et hoxypr opanoi ¢ acid ethyl ester.

“H-NVR (400 MHz; CDCl,): b 1.18 (t, 3H, J=7 Hz), 1.24 (t, 3H, J=7 Hz))

2 95 3.02 (m 30 4H) 3.31-3.42 (m 1H), 3.68-3.67 (m 3H), 3.96-4-02 (m
4.10 é) Hz)) 4.13 z o Nov 200z WD 99/62871 109

PCTI SE99/ 00 &32’9/(5%1’71 2H J=7 Hz), 6.66 (dm 2H, J=8.3 Hz, uRFESBIPH}, 6.83

(dm 2H, J=8.3 |-~~z, unresolved), 7.08 (dm 2H J=8.3 Hz, unresolved),

7.16 (dm 2H, J=8.3 Hz, unresolved). "CN-IR (100 ~~-iz; CDCl,): 8 14.1,

15.0, 34.9, 38.4, 60.7, 66.1, 69.0, 8068, 114.3, 115.2, 127.9) 129.1,

129.7, 130.3, 144.8, 157.6, 172.5. s (b)

2- Et hoxy- 3-{4-[ 2- (4- met hanesul f onyl am nophcnyl )et hoxy] phenyl } pr opanoi ¢ aci d

ethyl estery: {m&a r

nmet hanesul fon C(E?d ﬂ?@éé@hém%éggmég ? v(é?ig@)aaz?? fgt(rgl sol ution
of 3-{4-[2-28; ammqpheﬁylspeasmyg PIes, }I}izeea(wxmrsmamm @i d ethyl ester
(0.89 g; 2.49 nnol e) in dichloromethane (8.9 m) at 0OC. After stirring at
roomterrper“éf‘?ﬁ?lée4 or 20 hours the reaction mxture was poured onto a

m xture of hydrochloric acid and ice. D chl oronethane was added, the phases
wer e separated and the organi c phase was washed with water, dri ed (sodi um
sul fate)s f(b) 4-&xHydraxyphersylbhtendol vent was evaporated in vacuo. Purification
by chromat ography on silica gel using heptane:ethyl acetate (3:2) as el uant
gave 0.78 g (yield 72 %9 of 2-ethoxy-3-{4-[2-{4

met hanesul fQ " H NWVR
1200 e, CD@’}%?:EWQ%HE%X Q?ﬁtbﬂ)f%l PSR &rbganggga?etﬁmg h&}@@@‘g@@ﬁgﬁ% )
(m 20 2H),as® Bfan{pds 2®H) ) 3. 07 (t, 2H 1=7 Hz), 3.34-3.43 (m 1H), 3.59-3.66
(m hHa, 3.98r03 (m 1H), 4.13-4..22 (m 4H), 6.83 (dm 2H, J=8.8 Hz,
unresol ved), 7.16 (dm 2H, J=8.8 Hz, unresolved), 7.22 (dm 2H, J=8. 5 Hz
unr esol yed)'H-NMRE36 26D C) %155 H73 (HNEDS d) %s!;llVBHﬁls fM"gn

8 14.1, s, g,ﬁ&&o @mé 5570 0 7 ™66, %yg H)’s 114 1.2,

129.3, 130.2H), 1@2}733 (ImSB'I)l74I02§51H) | 57. 4, |72.5. 25 Exanpl e 63.

2- Et hoxy- 3-{4-[ 2- (4- net hanesul f onyl am nophenyl ) et hoxy] phenyl } pr opanoi ¢ aci d
2- Et hoxy- 3-{4-[ 2- (4- met hanesul f onyl am nophenyl } et hoxy] phenyl } pr opanoi ¢ aci d
ethyl 3o est@NMRIESEMHedCDOLE026p, 29.6,3)1.5, 62 3581 506, 120.2,712M1p1 28)8, WG 3,

di ssol ved in tetrahydrofizran 2 0 NOv 2D02 WD 99162871 110 PCTI SE99I1 00942
(5. 7 m). 15#Ohi um hydroxi de hydrate (0.137 g; 3,26 nmpole) was dissolved in
wat er apsd added in portions during 30 mnutes at roomtenperature. The
reaction m xture was kept in the refi-igerator over night. Tetrahydrofuran
was evapor atpd(2-Methatssglfonfhaeypehgibutydsettaresuyigsawashed wi t h et hyl acet at e,
acidified with hydrochloric acid (111 to pH 1-2 and the s m xture was
extracted with ethyl acetate. The organic phase was washed with brine,
dried (sodi | : glsdnie Vacuo to
ety g4J y;ﬁlgﬂlhgﬁ%ggcynégok%ﬂflﬁﬁﬁ%u?y‘ﬁﬂetﬁﬂﬁsxﬁfgn!ﬁmas‘é?rﬁhé:s‘l‘é@cpgsru?gttﬁ

2- et hoxy 3-figthdd2as(id Exatgia h¥zsid 4+(3-hpdroxypphmi)biiaedlhoxy] phenyl } pr opanoi c
acid. "H NWR (400 MHz; CDCl,): 8 1.17 (t, 3H, J=7 Hz), 2.93-3.0 (m 4H),
3.0-3.09% (m 3H),

'H-NMR (300 MHz; CDCl,): 8 1.7-1.83 (m, 4H), 2.7-2.88 (m, 2H), 2.95 (s, 3H), 3.17 (s,
3H), 4.25 (1, 2H), 7.2-7.3 (m, 4H).

BC-NMR (75.5 MHz; CDCl;): 5 25.8, 28.6, 29.3, 37.2, 38.3, 69.8, 122.0, 127.4, 127.6,
25 130.8,134.7, 147.5.

(d) 2-Ethoxy-3-{4-(4-(2-methanesulfonyloxypheny!)butoxy]phenyl} propanoic acid ethyl

ester



i 03.37-3.47(m 1H, 3. S9-3.68(m | H, 4.03-408 (m 1H),
4.12 (t, 2H, J=7 Hz), 6. 82 (dm 2H, J =8.8 Hz, unresolved), 7.14-7.29)(NDV 2002
6H), 7.40 (s, I1v'H, 9.02 (bs, 1H). "C-NVR (100 MHz: CDCl.): 8 14.9, 35.0,

37.8, 39.0, 6b.5, 68.3, 79.6, 114.3, 121.2, 128.8, 130.0) 130.3, 135.1,
13S.6, 1S7.4) 176.3. is Examlp a 64.

(S)-2-Ethoxy-3-[4-{2-{4-[ met hyl sul fonyl (net hyl ) am no] phenyl ) et hoxy}

phenyl ] pr op&pobgsaci d ethyl ester (a) PCT/SE99/00942

{S) - 2- Et hoxy- 3-[ 4-{2- (4-[ met hyl sul f onyl am no] phenyl ) et hoxy} phenyl ] pr opanoi c
acid ethyl ester za 3- f

4-[ 2- (4- Am nophenyl ) et hoxy] phenyl } - (S) -62- et hoxypr opanoi ¢ acid ethyl ester
hydro chl ori de (described in Exanple 41b) (0.45 g; 1.26 mmole),

di chl oronet hane (10 m ), nethanesul f.onyl chloride {0.216 g; 1.88 mml e} and

triethylamne (0.318 g; 3.14 mmol e? were mxed at 0 C and stirred for 3
hours at tﬂaﬁm@@n%yé+&(2rr@etamswlﬁ>@m oawhcnﬂbhmmmlmrep@glc@v@rﬂhﬁ eitr. The

d hyl
nydr ochl o e PR BN BF Pl Aol n BiRbRk PR Febouftihi en. The
residue Wa%yal@dypsﬁ@}l)pe@aaada@&%@pés&d(dmﬂbe@hhﬂ{an?&@my@n@m@z water. The

organi ¢ phase was washed once nore with water, dried with sodiumsulfate
and evaporm@@neﬂfp@ﬁmb?ﬂbhwmwwgﬁw¢ et her: petrol eum et her ( 1:3,
[ 1) as eluant gave 0. 18 g (32.8 %yield) of (S)-2-ethoxy-3 30

[ 4- {2 {zi [ met hyl sul f onyl am no] phenyl ) et hoxy} phenyl ] pr opanoi ¢ aci d et hyl

t 2 (&) EX -fA0 Rk atefd] fohi bx EBn REOR6 1 bicRd( 500 MHz;
gsbc?,r): 8 921 ((t))%ﬁ%l?-?)ml 28 (t, 3%—‘031, x2.99§?m gﬁﬁﬂy%ﬁzéa(nsm 3S|§ 3.11 (m

2H),339(m IH), 3.64 (m 1H), 4.0l (m 1H) 4.15-4.25 (m 4H), 6.84 (d,

(23 27E'It Em?( ){m %wczl' r%etﬁ%ﬁ;f.lgoﬁﬁ&#q%m@h @ﬁ% 3 agﬁl§|a d eﬁlgxysfphenyl ]

propanoi c E@EV@ £8 mﬁho @s;mrdxssolvedmtetrahydmﬁmn water (1:3, 100ml). Lithium
(S)-2-Ethoxy-3-[4-{2-(4- I suI fonyl am no]l phenyl )et hoxy} phenyl ] pr opan0| C
acid i o‘°et yrogide €434 9 84 '7“151 Yadon & gk a9 M EE WRhadded rI3Ry dr of | uan

(10 m). 9&98&%&1&@% ggs stikte d%veﬂm%ﬁ {?E%ﬁllm ghaiOglh Wi Ryl dﬂ&l 0. 019 g;

0.?9 nmol e) were the reaction xture was stirre room
t enper at ur eesidue Was halissclvaind ethybacemeeqnd hatdhloridiacid M)dand ewasstededitesol ved

and extracted with dieth et her and The qrgan phase s washed
once nore WFRAFRRRALRT OrSRH WWF?}”%&‘F%%?’S&W%‘@Y&W%&@ ﬁ}f} ?@2& & water

Chr onat a 8
o g 9 ga%o 3{ glgg%é woaf§ ceméédj aﬁ{gﬁx{g Q@t?%?&%@nl&% 4 QUAR)ahd SFratita Jw)ithg?ﬂ\yﬁ L1098 g

{ 2- (4- [ wet ITpk srgahio mms(e wes Hyi¢d with meekismydu)feteaod y¥aphengh gepaed;w(ﬁ%% aC| d

S BN (o SISt ek Sy b riprpopodngy ihutdnpithpedfitbia S o
(m 1H, 3.96 (M 1H, 4.10-4.20 (m 4H, 6.80 2a (d, 2H, 7.14 (d, 2H),

7.31 (m 4% "C-l~i~ (75.4 MHz; CDA3): b 14.1, 15.1, 35.0-35.5 (20,
38.0-38.7 WRE{@OO?MH%C@CIJGBS D2 (9 BB 1.861m, 2H), 28 (3 2H),2943.0 (mol’), 130. 3,

300 3?05 AT 2 Poh AR o A5 e £y ety

(S) - 2- elhoX¥P IR BRAIE 2861 17 (d, 2H), 7.25-7.28 (m, 2H), 7.32-7.35 (m, 2
3-{4-[ 2- (4)(Am nopher(1yl jﬂgt hox(y] phenyl } - (SS ét hoxypropars))l c acid hydro
chl ori de

BC-NMR (100 MHz, CDCl,): 8 15.2, 26.7, 29.2, 30.0, 38.0, 38.4, 67.0, 67.7, 80.0, 114.6,
122.2,127.5,127.7, 128.8, 130.7, 131.0, 135.3, 147.7, 158.1, 175.8.

25 Example 35, 2-Ethoxy-3-[4-(2- {4-methylsulfonyloxyphenyl}ethoxy)-2-
nitrophenyli]propanoic acid methyl ester

(a) 3-(4-Benzyloxy-2-nitrophenyl)-2-oxopropanoic acid



(described in Exanple 56a) (0.2 g; 0.547 mml e) and sodi um hydr ogen
.carbonate (0.05 g; 30 0.6 mMmvle) were nmixed in acetonitrile (10 m) 200V 2002
stirred at roomtenperature for 15 2 0 NOv 2002 WD 991 62871 112

PCTI SE99/ 009d2 mi nutes. The m xture was then cooled in an ice-bath and
2,4,5-trichl orobenzenesul fonyl chloride (0.184 g; 0.657 mmol e) was added.
After addition, the ice-bath was renoved and the reaction m xture was
heated to r &QW62&br 4 hours and then evaporated to drynePSTI/SER¥P#42acet at e
and water were added to the residue and the phases were separated. The s
organi ¢ phase was dried with nmagnesi um sul fate and the sol vent was
evapor at ed. Chromat ography on silica gef®(l1solute, Sl ) using

di chl oronet hane and then nethanol (2% ) in dichloronmethane as el uant gave
0.28 g (89 %yield) of 3-{4-{2-[4-(2,4,5

L oL R SO R s shany g ashgpptganoL
14.5) 7.5 Hethed3 ) &‘C‘W “ﬁmﬂmﬁoﬁe&ﬂﬁ 0° CH)-(BhzP8x)ddmethy 1 ditloberkefe Hz,

IH), 3.44-3.50 1H) 7.5) 4.5 Hz, 1
4’4)12“ J —(Ep9|(_&[n?, 321:.91«:) dessglyeck@dm ylogal_i)}qi(%)@g;)élﬁmg@gldtgluénqgﬂfoo rglq)wals_i)

7.17(d, J =

and 8. 10(s, ?dﬁ)éb@‘f’“é %#’éﬁf  $b Rﬁ%m&iéﬁgﬁwzso%fﬁgg‘x%ﬁ% ‘“?76 86. 8
132.1) 192,68 133, 0, 4333, @%mﬂ%%*éﬁid*%%‘g%“ﬂ%%@m@m M&*WF”%
3-[ 4- %2 ( 4- BERBSA V&SI ‘6%3 gwy&stﬁﬁkﬂﬁh’éﬁv@l gtherdf Daghe ke bias

et hoxypr opa

a5 (e R eeBed R (0 ﬁ dium pydrpgiie 6 M Q8,1 and ssiacted thise tigpes it
est er hydr o dotiyd ethere(32dip Sithe il phase eacqolise ahd yid{f2d 5n gqo step2 Whlimmﬁre')mg was

di ssolved in chl or.onet han d triethylam ne : 8mm|e)
was added. W%W’HB?’EIE}P%CWE %&%Br&%l ag e Péﬁéﬁ?l%’feﬁ%ﬂ?&%ﬁ‘%‘mfl ©hl ori de
(0.32 g; 1. eB~eaR} ?homao?éiﬁgécmﬁmoﬁe@rﬁ&h%p}ﬁ UfHR 1R 8ot RG-S Wak 1 ed
overnight and the tenperature was all owed ch roomtenperature. Water

was added awmdoledia aphasedumehiride path ikmtion aftee | Gogeguve 3#hag €8d%) wadied with
wat er, dri eg L° ~es ums | f ate and eyapor at ed. Chronat ography of the
resi due on SFT¥F éy'g? F‘Wé) PRSAOPSEYE 8¥'8Y hept ane as el uant gave 0.245 g
(38%yield) of 3 2 0 Nov Zoo2 WD 99/ 62871 PCT/ SE99/ 00942 113
[4-{2-(4-benzyl sul fonyl am nophenyl )et hoxy} phenyl]-2-(S)-ethoxypropanoic

acid ethyl ester. (600 ~~-1z, 1.15(t, J =7 Hz, 3H), 1.15 (t,
J =7 Hz, 3k 37 1

3. 5713, 65 m%m%ﬁ%o%g%mﬁ%%ﬁe@%zﬁﬁ% ST 3%5%72“%% gy
2H), 6.82(d,7.58(4, 3, 7.830, ] 72.80zd1H)YJ = 8.4 Hz 7.15(d, J = 9 Hz, 2H),

7.24-7.25(m 4H) and 7.30-7.32(m 3H). "C-i VN R(150 hriz, CDO 3):8 14,15
14.99, 35.03, 35.37, 57.3l, 60.74, 66.10, 68.36, to 80.27) 114.25(2C),

120 50029 ) GRSl LA e 2o Bopt 0, By I 020 13035020
3-[4-{2- (4-Benzyl sul fonyl am nophenyl ) et hoxy} phenyl ]-2-(S) ethoxypropanoic
acid is 20  3-(4-Benzyloxy-2-nitrophenyl)-2-oxopropanoic acid (40 g; 0.127 mole) was dissolved in

methanol (300 ml). Hydrochloric acid (conc, 10 ml) was added under stirring. The reaction

mixture was heated to reflux for 3.5 hours and then evaporated to dryness.

Dichloromethane and water were added to the residue and the phases were separated. The

organic phase was washed with diluted sodium hydrogencarbonate solution and water, and

25 dried with magnesium sulfate. Filtration through a short silica gel column and evaporation
gave 29.6 g (71 % yield) of
3-(4-benzyloxy-2-nitrophenyl)-2-oxopropanoic acid methyl ester as a yellow solid.

'H-NMR (300 MHz, CDCL,): 8 3.93(s, 3H), 4.46(s, 2H), 5.14(s, 2H), 7.22(br, 2H), 7.36-
0 7.45(m, SH) 7.79(s, 1H).



3-[4-{2-(4-Benzyl sul f onyl anmi nophenyl ) et hoxy} phenyl j - 2- ('S) - et hoxypr o%awoﬁc
acid ethyl ester (described in Exanple 66) (0.15 g; 0.29 mmol e) was NOV 2002
di ssolved in tetrahydrofuran(2 m ). Lithium hydroxide (0.0084 g; 0.35
mmole) in water (2 mM) was added. The reaction mxture was stirred at room
tenperature. After 6 hours, the reaction was checked by TLC zo (silica gel,
et hyl acetate: heptane= 50:50) and it was not conplete. Vlore,lithium

hydr oxi de 0.01 g), was added the reaction m xturg. i red
over ni ght gﬁ)gggsg:{‘/} ahydrof uran was evaporated. The renaining so?ﬁotb‘:‘zon was
extracted with diethyl ether. The water phase was acidified with
hydorchloric acid (1 %9 to pH-2 and eﬂracted twce with ethyl acetate.
The organi ¢ phases were conbi ned, dried wi th magnesi um sul fate and the

sol vent was zs evapor at ed. Chrorrat ography of the residue on silica gel
(I'solute) SI ) using dichloronethane and then dichl oronet hane: net hanol
(98:2) as eluant gave 0.125 g (88 yield) of

3-[4-{2- (4 benz sul fonyl am nophenyl)et hoxy} phenyl ] - 2- (S) - et hoxypr opanozc
aci d. \{32 wﬁy -mieBEYH-2 1@4@@%@97@@5@2 thygsivR( 500 MHz, CDC1,):
8 1.20(t, J =7 Hz, 3H), 2.97(dd, J = 14, 8 Hz, 1H), 3.07(dd, J = 14, 4.5
Hz, 1H), 3.09(t, J =7 Hz) 2H), 3.41-3.47(m 1H), 3.60-3.66(m 1H},
4.05(dd, J3 ﬂ@ﬁnﬁl&y&mubwenywﬂJo&é]bropahoﬁ aExdl'iﬁeth?lH)Ster&Bé}(lsmﬁbeLe) %a86(d, J
= 8.5 Hz, 2H), 96( s, |_2 I—q727730(m4l—l)and
7.35- 7. 37( #psoBya mgle!h@qh( M@@lWOfOMdC 058, 131 hrmoy wya addgd 1g3, 57, 32,

Vo6, 83(>0) Pyt or e BECI e iR z*a%?aﬁr FOREIERE e 67

1 75.78. i Oreﬁﬁ&m farfiflg material and the formation of a by product. The reaction mixture was
2- Et hoxy-3-{4-[2-(4-isobutyryl am nophenyl ) et hox%gphen |} p ropanghé:edam d

et hyl est efhep g9oled ip 4 (oe-utfarigEae FRAYD RFRDYIrids dPra ey -4 le)gvas
2- bf et hyl dded -t
o vt m ol BEPARRlEn A, BB A 401 spuifihy SrindENE WaNBha e

(200 myp. Therem@ﬁtrmmurerwastmra@mamordejdew Echyl exretaie faluvaterrvekre td@nd teohe

2- met hyl propanoi c. aci d anhydride (/1 was added. Th ef conti nued
for 1.5 hotrEidiainy theRhesesH CIEBEW'@F# ngsor RSt was T’?F B’U‘hgmem A

Recrystal | SRl ietagoReddd B Rrotiat gr geRteRRdharhanra gave 30.7
g (yield z%?ﬂag/lg]esmnimqﬁt -hyér cS)))Q()yet hyl )ophedr%/%]h?sobutyr a?ﬁ de as V\/n?tge

crystals. mma@eﬁx@fbwl—@etambmm)ﬂuam gaveR.5@eds! BHyielxoh. 7 Hz),

2.54-2.64 80 J=7 Hz 3. 40.
3.75-3. 80 é 'bﬁlg@% Zﬁ“épéﬁﬁﬁgﬁhyﬁmy% °1°&ﬁﬁdfé’%%ﬁlx}§g%“f“§§p(%{r%%‘ 2H) J=8.5
Hz, unrgsolved), 8.77 (s br, 1 NH). is (b) 2-Ethoxy-3-

{4-]2-(4- |sobutyryl am nophenyl)et hoxy] phenyl } propanoi ¢ acid ethyl ester
b hoxy. 3 Ao P 3t £ OB d e DRI éa@@ﬁmegé#z.b%h

adoed Lo a 7&@&7 195 1 D D4 PR @%éﬁ%ﬂ%ﬁfﬁ TS,

2. 47 nmol eHy, B0 wb@asaleHo meys-ti3ig, 68) &xd 75840 N2.0 B, ZAP2 WO 99/ 62871
1S P CI/S E 99/009 t2 g; 2.97 mole) and triphenyl phosphine (0.78 g; 2.97
mol e) in dichloronethane (15 m ). After stirring at roomterrperature over

vacuo. e (2Rl FLESHERA TS i PR AN MRS AlPl TS G e g

hept ane: et hyl acetate (gradient 3:1 to | :1) as eI uant to give 0.69 g
(yield 65% of 2 s

et hoxy- 3- { 3=(f<BepadexyhuitpPRany b2 FRppICP B/ R Astes Fodsior CHOl et hyl

ester. was dissolved in dichloromethane (20 ml). Molecular sieves (44, 1.9 g) were added.

Silver (T) oxide (1.96 g; 8.4 mmole) was then added while stirring, followed by addition of
25 iodoethane (1.63 ml; 20.4 mmole). After 6 days stirring at room temperature the reaction
was not completed according to TLC so more silver (I) oxide and iodoethane were added.
The reaction mixture was stirred for 3 more days, then filtered through celite and the
filtrate was evaporated to dryness. Chromatography of the crude product on silica gel using
a gradient of ethy! acetate in heptane as eluant gave 1.6 g oil (80 % yield) of 2-cthoxy-3-(4-

30  benzyloxy-2-nitrophenyl)propanoic acid methyl ester.



"H NVR (500 MHz; CDCl,): S 7.47 (d, J=8.2 Hz, 2H), 7.22 (d, J=8.2 Hz, 2H),
.7.13 (d, J=8.6 Hz, 2H), 6.80 (d, J=8.6 Hz, 2H), 4.16 (g, J=7.1 Hz, 2 N? ]2602
(t, J=7.1 Hz, 2H), 3.96 (dd, J=7.4 and 6.0 Hz, 1H)) 3.59 (m 1H)) 3. yr)
1H, 3.04 (t, J=7.1 Hz, 2H), 2.94 (m "0 2H), 2.S0 (sept, J=6.9 Hz) 1H),
.25 (d, J~.9 Hz, 6H), 1.22 (t, J=7.1 Hz, 3H), 1.16 (t, J=7.0 Hz, 3H).
Exanpl e 69.

2- Et hoxy- 3- [ Wee2éf7- i sobut yryl am nophenyl } et hoxy) phenyl ] pr ppasgywocsari d i s
2- Et hoxy-3-{4-[ Z- (4-isobutyryl am nophenyl ) et hoxy] phenyl } propanoi ¢ acid
ethyl ester (described in Exanple 68) was hydrol yzed using the same net hod
as in Exanple 2 to give 72

2- et hoxy-3-[4-(2-{4-isobutyryl am nophenyl } et hoxy) phenyl ) propanoic acid. 'H
NMR (300 MHz; CDCl13): 8 7.46 (d, 8.3 Hz, 2H), 7.37 (s, NH, 1H), 7.20 (d,
J=8.3 Hz, .0 2H), 7.13 (d, J=8.S Hz, 2H), 6.79 (d, J=8.S Hz, 2H), 4.11 (m
2H)) 4.02 (dd,.l1=7.6 and 4.6 Hz, 1 H, 3 .60 (dg,1=9.3 and 7.0 Hz) 1 H), 3

.40 (dq) J=9 ; )3 . 02 : 3 N and 7.7
) 1H) 2. 5 i R oRepgb 1,3 2100 o P, PG hia e ST T
NVR (75 MHz;3.330&) 2H); 3.88-3.68(mh, 1H).AST28s, 3K, 4. 15486 =48, 4153k, 2H),1812($H 2H,29. 5,

128.8, a 120.1, 114.4, 79.8, 68.6, 66.7, 37.9, 36.6, 352, 19.6, 1S.0
Exanpl e 70, 7-15(dd =385, 25Hz, 1K), 731(d, J ='8.5 Hz, 1H), 7.36-7.45(m, 5H), 7.55(d, I'= 2.5

(S) - 2- Et hoxyy,3 ﬁfl [ 2- (4-i sobutyryl am nophenyl ) et hoxy] phenyl } propanoi ¢ acid
et hyl ester ’} 0 Nou Zoo2 WD 99/ 62871 116 PCTI SE99/ 00942 (a)
(S)-2-Ethoxy-3-{4-[2-{4-isobutyryl am nophenyl ) et hoxy] phenyl } pr opanoi ¢ acid

et hyl ester. i ca di pi perij di he )99 g; 3,93 mmol e) and

tri phenyl phd@?zﬁgﬁg")(‘fl'?‘gy‘]é?xyf'@%c’gh r8§ aégdarﬁﬁfgﬂ %" a sol ution of

N-[ 4- (2- hydr oxyet hyl ) phenyl ] i sobut yram de (described in Exanple 68a) (0.79
g; 3.93 mmol e) and (S)-2-ethoxy-3-(4hydroxyphenyl ) propanoi ¢ acid et hyl

est er (descri-Bbdsi-i(Exaapbry-20kophdylgrogancds &id mathlkedster (1. ig:y4.06 mmole)

di chl oronet hane. (25 ). After. stidrin t ro erat ure .over night nore
N-[ 4- { 2- My drit é‘%‘ﬁwd)‘ﬁ%HGF?W%&S%Q#%g@é‘kﬁ%‘%&g&%"“ %8?‘% °I%i ne (0. 16
g; 0.65 ~0 rgymhdpide alkehyt stheaRY.D BROSIAR 1) Yad £dddd ulddd Stirmp] Bk rvtién added.

After stirring for 24 hours the reaction mxture was filtered and the
sol vent was meixapowaststiged # roem trmpentirt farddoiesmng jhep pewadintdyvaighipddrerei | i ca

gel using heptane: ethyl a te (2 |.uan A j % of
(S)-2-ethox yd?%h?%rﬁmfetém%ﬂ s %géft% yf%‘ﬁ péha’l;% 3%%@%3%?‘5‘% ﬁ%? f)%%% ?/ F%ﬁ% ?p%‘glr’{gslhgzaci d
et hyl est er .witiSwattt-aVBrifeddid dilledteith Glaghesjum kulfhte] Evdgoratiditto sémdvdthy solfen20- 1. 26
(m 9H), 2.S5 (quint, 1H J=6.7 Hz), 2.95-2.98 (m 2H), 3.03 (,éi, H J=7
Hz), 3.33t 3287 LRt 8 (49 % yisldpf 3-edox{(4-pprpxg 2 gguopheny iprRpangig acigimediyl ¢~ op
J=7 Hz)) 4. L{.ka, 2H J=7 Hz), 6.82 (dm 2H, J=8.6 Hz, unresolved), 7.15
(dm 2H, J:8.§'Hz, unresolved), 7.2fl (dm 2H) J=8.6 Hz, unresolved), za
7.53 (dm 2H, J=8.6 Hz, unresolved). "C-NWR (100 MHz; CDCl,): s 14.0, 14.9,

19.4, 3S.0, 36,1, 38 2 6 §5.9) 68, 1,.114.1, 120.0, 12 129.1,
130. 1, 133. 73R (490 Nikiz, 8?81337% 1415(4 ‘?5.7Aet.’1’ %%}#p?@i&ﬂf 1478 ) 18238

(S) - 2- Et hoxy -4 i Ty ' }ret EQpami ¢ Z.

o d () 2 B T T D Ty 2t R b T Bmpano ¢
aci d et hyd es96dd, §ekessk 2isidex) 1H) 7T226&hP 8. YHY, MBs7.8Y(dy b §.2dtk, UE).ng t he sane
nmethod as in Exanple 2 to give

(f) 2-Ethoxy-3-[4-(2- {4-methylsulfonyloxypheny!} ethoxy)-2-nitrophenyl]propanoic acid

methyl ester

235 2-(4-Methanesulfonyloxyphenyl)ethylmethanesulfonate (1.14 g; 3.87 mmole), 2-ethoxy-3-
(4-hydroxy-2-nitrophenyl)propanoic acid methyl ester (1.04 g; 3.86 mmole) and potassium
carbonate (1.07 g; 7.75 mmole) were mixed in acetonitrile (approx. 100 ml). The reaction
mixture was heated to reflux for 6 hours and according to TLC the reaction was not
complete. Another portion of 2-(4-methanesulfonyloxyphenyl)ethylmethanesulfonate (0.2

30 g; 0.68 mmole) was added. The reaction mixture was heated to reflux over night, and then



(S)-2-ethoxy-3-{4-[2-(4-met hanesul f onyl phenyl ) et hoxy] phenyl } propanoi ¢ aci d.
30 2 0 Nov 2002 WD 99/62871 117 PCTI SE9Q9/ 00942 "H N11 (500 cl~-1z; DNUV 2002
cbcal,): 8 1.17 (t, 3H, J=7 Hz), 1.70 (d, 6H, J=7.3 Hz), 245257(m2

2. 91 -2.98 (m 1 H, 3.01-3.10 (m 1 H, 3.3 9-3.48 (m | H), 3.56-3 65
(m 1 H, 4.014.06 {m 1H, 4.12 (t, 2H, J=7 Hz), 6.80 (dm 2H, J=8.8 Hz,
unresolved), 7.14 (dm 2H, J=8.8 Hz, unresolved), 7.22 (dm 2H, J=8.3 Hz,
unr esol ved) ,w@9Bsfibs, INH), 7.47 (dm s 2H J=8.3 Hz, unrgspipsdie " C NWVR
(125 Mx-iz; CbC,): b 1s.0, 19.6, 35.2, 36.6, 37.8, 66.7, 68.6, /9.8,
14.4, Z720.0, 128.7, 129.4, 130.4, Z34.1, 136.4, 157.7, 174.6, 175.3. ~0
Exanpl € 72. 73

2- Et hoxy-3-(4-{2-[4-(isobutyryl-N-nethyl am na) phenyl ] et hoxy} phenyl)
propanoi ¢ acid ethyl ester

cster 14 (QbuEPa MRSy ORSS U M Nl RN R BREC T B P oY
a sol ution eferd sphuky iidthaoiyyde bhbkse (¢2s Whihea RekhpYine, diioe witd nfdgixesaﬂxdsﬁﬂm

reaction mxture was stirred for 2 hours at room tenperature. Toluene was

added and e%b‘iaa?réﬁd i (hromptagapip afitte Geda rspdust on silicageliwish pigeadinnt oftphyl

chromat ogr a i acet 1: 1) as el uant
gave 0. 44 gg%i(/l ge}ﬁdﬂﬁaggugﬁg ﬁ%(mj ?%??)%tfﬁ)fhfx%oﬂgkfr{ -N Zo

met hyl ami no):ph@nw@x&}ﬂm;nwnpt}emyky))mmﬁaﬂmyl mpﬁo@tabmlm@}@negter H NVR (400
MHz; CDCl,): 8 7.33 (d) J=8.2 H2, 2H), 7. 15 (d, J=8 2H), 7. Z 2 {d,
J=8.2 Hz, 2H)) 6.82 (d, J=3.6 Hz, 2H), 4I7(m 4H) , 397(dd J=7.1 and
6.1 Hz, 1H), 3.60 (m IH), 3.3S (m IH), 3.23 {s, 3H), 3.11 (t, J=7.1 Hz,
2H), 2.95 (m 2H), 2.52 (sept, J=6.7 is Hz) IH), 1.23 (t, J=7.1 Hz, 3H),
1.1 6h(t J~ ‘m\EﬁR(G]O-Nﬂ-IzE)CIDGh)(GIl 12@&?7:1-@:: 38),3. lﬁ&x&n‘p] II-Ith‘HS 3. 16(s 3H),
2Etoxy34 4- (1 amnope et hox

propanoi ¢ a 1~él d% é’é‘glﬁ%&g%fgﬂé{\%ge %é’ﬁf 718 FQE‘T}%E P@Oéé 413 ﬁ%rh’r‘n ,
hydr oxi dg Nyds ate k521197 =7 A8 20807 Goadllr SR, ok, 1) 8o (P B9, added
2- et hoxy- 3- [49¢d2] £48.§ He 0Bt Hid, I8 tiay2ianT dejdpheay| H2 1 Hpxy} phenyl ) pr opanoi
c acid ethyl ester (described in Exanple 72) (435 ng; 0.98 mmole) in
tetrahydrofuran (6 ml). The reaction m xture was stirs ed at room

t enper at ur egkfhio13 360 ERoxy R 4(LA8. f4.ed with

hydr ochl ori c—aa!i'a—('z i ng 1 (ﬁi %Mﬂ%d%BES‘rﬁgﬁl}\?\ggg@v%porat ed in vacuo,
wat er (~ M)um%ﬁnaﬂnmnanaw@ctdhe mxture was extracted with ethyl acetate (
10 m). The organi ¢ phase was dried (sodiumsulfate) and solvent was
evapor at &d in vacuo to give 398 ng (yield 98 % of

2- et hoxy- 3 @ EtRoxyAr( (R Sakand: gd]fo % dmg}xg enwded MYhehwehydig pr opanoi ¢
acid. ~o '"H NWR 333{0 (M%Iz Sk Pbmﬁﬂ’ll‘:@ﬂg ¥ C% MHE b 1. 161(t 3H,
J=7 Hz), 2, wﬂwheﬁqm( desmnwdlgéﬁareplﬂi ) (08 847 mmele wdaﬁylve@,uzz (s, 3 H),

; :é%‘géf Pt o 188 8RB %‘%ﬁ“ﬁ@é}i@%’%‘? m%%ﬁéf%%@%ﬁ A
(dm 2H, J=fhnide) invaRs@ i tas added LAAMNMRring STHHRZ cH 6B e Was lt5m=ll at 3&nb,

31.0, 35.3, 37.6) 38.0, 66.6, 68.2, 79.8, 114.4, 127.2) 129.3, 130.4,
130.5, 1238, Fmperure for Jifpunsyand then evaperated(io remeyaytehydsofuran. The residue was

(S)-2-H hoxy)f cled v&& d1e4h}xl %thg \ %Hi'ﬁ%&wd ﬁ% €3 QX&%@&O%QQ@MA &1 0%) and extrz?.cted

et hoxy) phen propanal c
with ethyl acetate. The organic phase was washed with water and brine, dried with

magnesium sulfate. The solvent was removed and 0.72 g (93 % yield) of 2-ethoxy-3-[4-(2-
{4-methylsulfonyloxypheny!}ethoxy)-2-nitropheny]propanoic acid was obtained.

25

"H-NMR (400 MHz, CDCL,): § 1.13(t, T = 7 Hz, 3H), 3.13(t, ] = 6.5 Hz, 2H), 3.15(s, 3H),

3.23(dd, J = 14, 8 Hz, 1H), 3.36-3.43(m, 1H), 3.48(dd, J = 14, 5 Hz, 1H), 3.59-3.66(m,

1H), 4.15(dd, J =8, 5 Hz, 1H), 4.22(t, ] = 6.5Hz, 2H), 7.06(dd, J = 8.5 2.5 Hz, 1H), 7.25(d,
% J=8.5Hz, 2H), 7.30(d, ] = 8.5Hz, 1H), 7.35(d, J = 8.5 Hz, 2H) and 7.43(d, J = 2.5Hz, LH).



3- f 4-[2-(4- Ami nophenyl ) et hoxy] phenyl }-(S)-2-et hoxypropanoi ¢ acid hydro
~chloride (described in Exanple 56a) (0.2 g; 0.547 mmol e) and sodi unf {§ NOV 2002
hydr ogen carbonate (0.05 g; 0.6 mMmvle) were nixed in tetrahydrofuran (5 m)
and stirred at roomtenperature for 20 m nutes. 2, 2-diphenyl acet hyl
chloride(0.151 g; 0.656 Mol e) was added. The reaction zs m xture was
stirred at roomtenperature for 2 hours and then evaporated to dryness.

Et hyl acet &/@9%3¥1wat er were added to the residue and thgcﬁﬂg%@géﬁere
separated. The organi c phase was dried with magnesium sul fate and the

sol vent” was evaporated. Chromatography on silica gel (Isolute, S)7 using

di chl or onet hane as el uant gave crude pr76duct and further purification by
col um chr omat ography on silica gel using 2 0 NOvV 2002 w0 9916?7871 119
PCTI SE99/ 00942 di chl oronet hane with met hanol (0.5 -10 % as eluant gave
0.18 g (63 %yield) of (S5-2

e?. boxy-3-[4-(2-{4-(2, 2-di phenyl acet hyl am no) phenyl } et hoxy) phenyl ] pr opanoi c
acid. 'H i YQNBR (Vo2 MIDVEDAHE)S 14890 3088.t34.91, 37.73,62.10,38.70, 72317 2(@tB, J =
14.3, 8 Hz, [1-1)) 2.86(dd, J =.14.3, 4.5 Hz, 1 2.93(t, J = 6.8 Hz, 2H),
3. 19- 3. 25( rhl9-§1‘4)1,2£-§9@§1’3195'3?’rh30'35.;()2,(:%'31.%#dH3,7-2\?’ Q7’89,4*159é2: 197.93md 4. 08{t, J
= 6.8 Hz, 35%4 5.17(s, 1H), 6.78(d, J = 8.6 Hz, 2H)) 7.10(d, J = 8:6 Hz,
2H), 7.21-7. 'S%m 4H), 7.30-7.36(m 8H)) 7.54(d, J = 8.3 Hz, 2H) and
10.42(s,s 1 H. "o "C-NWR (125 MHz, DMSO-d6): 8 15.23, 34.59, 37.95, 57.42,
64. 65, 68.22, 80.32 14.14(2C)) 119.43(2C)) 126.96(2C), 128.51(4C),
128. 71( 40) mz( %@%‘3""1%&%%@@3]’1‘%&'%8%‘“1%‘%?%‘2}0&@!%‘%?&% .20(20),
156.9 7) 168 e Ppr hiddound by GHVBC). Exanple 75. 3- {4-[2-
{4-(4-[tent-Buiyl ]benzoyl )am nophenyl} ethoxy ]phenyl } -2-(S) is

et hoxypr opanoi ¢ acid

3-{4-[2-(4-Am he er.hoxyjphenyl.} - (S).- 2- et hoxypropanai c_aci d _hydro

chi or1 de. ( dDSEPRBBa T H AP DSt Sy g B ey T TaPeeaved i n

t et rahygr of;zalefy€este? M ). Sodi um hydrogencarbonate (0.053 g; 0.631 tnrnole)
was added and the m xture was stirred ~o for a little while.

4-tert-Butyl benzoyl chloride (0.118 g; 0.6 mmole) was added. The reaction

m xture was, St rred erni nd .t hen aporated,.to d S S,
Di chl or orre?ﬁ@%etéonxd %’Pcedr;yl\%g%og%ggﬁggerfygg %l"ﬁgncrt@ 3 efign%%@{yﬁg&p'ﬁ;ggs wer e
separ at ed. 9§[3F94I) gBH 4. Ph@Se) WaS didEdledd iniatdlodiRild. Polaskiins tirbaiat (Bgd7.2 he
sol vent was evapor at ed. Chronat ogir_aph%-[I of the residue on _silica %%L
HARO is and

(1sol ute, Srmylelpéasgdadi folpverddrredfifing ohepthane3(4hygroxpherlprpaitt
fy | gla{j') ygpe%p?g@ter (s G @ PRI A§ ( & a%Phnfdfe) B SorPRAEO was38g (89 %
[ 2-{4- (4- [ trefitxed fuir 2Ihdtxe azdihks) stirted apivemyteinpertamxe/fop heyprs Azetp@ilewhdxypr opano

i id. H NVR(400 , ~ ; 1.1 t, J =7 L , .3 5. ,

bﬁ) ?C'z. 8 SVERP ,tcdﬁyf%,res%w;@ws mzdl@%(léfal}er&n@vis&?g 81@«%")5?3&@? °‘§?ﬂ§i(f ,J =
7 Hz, 2H), 5833 dddd WAth dddtum shlfaft add Glaglofated MR $Qwid $don e 8, S Hz, 1
H, 4.15(t, J = 7 Hz, 2H), 6.81 (d) J = 8.3 Hz, 2H)) 7.14(d, J = 8.3 Hz,

2 0 NOV 20G2rraboBdgH@ned prodd:t REThS8RBO B8 SudvadiHpt compbd{dio the erud@ [goduyst 2H) ,

200 - R S et i DR kide) 35 do. 36,23, 39,52,
?gb -13,4( 2905 oﬁfcg‘gk%g’gnyiﬁﬁz}%% %%yhné@&e@xﬂfo%@e,(o.%%@l 5 Hredid) wabk28deABTRO) -,
mixture was refluxed for 2 more hours and then evaporated. The residue was redissolved in
diethy! ether and washed with water. The organic phase was dried with magnesium sulfate
and evaporated. Chromatography of the crude product gave 1 g of a mixture which
35 according to NMR contained 60 % (0.68 g, 34.7 % yield) of 2-ethoxy-3-[4-(2- {3-methoxy-
4-methanesulfonyloxyphenyl} ethoxy)-phenyl]propanoic acid ethy! ester and 40 % (0.32 g)
of 2-[3-methoxy-4-{methylsulfonyloxy} phenyl]ethylmethanesulfonate. This mixture was

used without further purification in the next step.



133.31, 136.24, 138.15, 156.51, 159.06, 168.72, |176.04. Exanple 76.
3-{4-[2-{4-(4-[tert-Butyl]benzoyl)am nophenyl } et hoxy] 2.0 NOV 2002
phenyl } - 2-(S) - et hoxypropanoi ¢ acid ~o

3-{4-[ 2- (4- Ami nophenyl ) et hoxy] phenyl }-(S) - 2- et hoxypr opanoi ¢ acid hydro
chloride (described in Exanple 56a) (0.2 g; 0.547 mmole) was dissolved in
tetrahydrofurane(5 m ). Sodi um hydrogencarbonate (0.053 g; 0.631 nmole) was
added and twe9s2etiure was stirred for a little while. 4-tectsBustgddbenzoyl
chloride (0.118 g; 0.6 mmole) was added. The reaction mxture was stirred
overni ght and then evaporated to dryness Di chl or omet hane and water were
added to the residue and the phases wer® separated. The organi c phase was
dried with magnesi um sul fate and the sol vent was evaporated. Chromatography
of the residue on silica gel{lsolute SI ) using dichloronet haae: hept ane

(1:1), thenH%gé@%héﬂ%oy 2 (;Paéb#)yl %t ngalﬂ(g’lﬁ_ﬂl %grmlt agﬁ)(lz 99) as

el uants gave

3-{4- [ 2- { 4-3(14-(5.,t321); Dot (oh,] 10BN OB b DN B8 (S, gHb]@XM]@h@)y& }-42 (nS);H)

et hoxypropanoic_acid. "~H T111~1 R(400 IvlHz, CD, OD): 1 (t 7 Hz,
3H), 1.35($;78AH8 (nz%e@resol\:ﬁdéshlﬂ’%(qum unpgpolve) 96 (dd J =14, 5 Hz,1 H),
3.04(tJ:7Hz,2H)330337(m1H))3 54-3 61(m1|—|) zs 3.9
8 (dd, J =8, 5Hz, 1)~ 4.15 (t, J =7 Hz., 2H)681(d J = 8.3 Hz,
ZH), 7. k4( qv) BEeoRy-3 3-Aihhoxy-4dMtkhneshilfonyo nyl¥etoxyYph Yopdndic 8. 8 Hz,
oH) . 7. 60(§b)J = ﬁy ‘%w{zH) oxi4 7.86(d, J ’% o ymmﬁp%ﬂﬁ Ry

VO 99/ 6. . 82%dPCT/ SE99/ 0094z - 121 "G -NWR (150 i~iz, CD, OD}: b 15.3I,

31. 56(30) 35.80, 36.23, 39.32, 67.12, 69.79, 8I.29) | 15. 37(20),

| 22. 44(2C), |26.51{20C)-- 128.48(2C), 130.34(2C), 130.76, 131.43(2C), 133.31,
136. 24) 138-Bthoxyl5f-@1{3-thbBo0)64-mk6finesalforlyldkyBHenyt) etsayphenyTropanoic acid
2-(S)-Et hox%&z 4-{2-[4-{fornyl am no) phenyl ] et hoxy} phenyl ) pr opanoi ¢ aci d
et hyl est efhbs révaaémowdd%ts > sarie ethadiis & Evpmple) o8 @ivredetiory-3-(4- .

P o e S Rt RSB IR e IR acved Lt

nmol e). The m xture was stirred for a IittIe whi |l e and t hen oxaIyI chl ori de

(0.16l g; l.oro s added s The
Fosul ti ng ERRAUENE: PBCEY bR B o287 b T f b st Sl 3. 161

3-{4-[ 2- (4 )18HN9 XY, P yl ester
hydro chi O?I de%gggﬁ bgg 957]&%2%?/1&)— é§)}(@?§&w i@?[’;l-HOfH?)r @?5@ ﬁjﬁh

tri et hyl aniéfd ((RH, 787.8Hz),6. GZKdMH)IJ'e) 8 iHz), L.93Hs, Dt hah @H( B=7rﬂ biz)v@§2 added ~s
into the rzagl%jeﬁ) ixture. The reaction mxture was stirred at room
terrpera Sur " Water was added and the phases were separated. The
organi ¢ phase was washed with water, dried with magnesi um sul fate and t he

sol vent was. evapor at ed. Chrorrato ra of the residue on silica
ot o G R Sz GO IR Tt T, 3806 D04 16 E00T0R (9% 40N Tbhed by

gghégvgcgt 35817 f(}?%tg{ge Jlsgas %H%%" 1% Q%nygﬁ%gbe' hept ane (25% as el uants

{Z [ 4-{fornyl am no) phenyl | et hoxy} phenyl ) propanoi ¢ acid ethyl ester.

"H NVR(600 MHz, CDCI" tautoners): S 1.14{t, J =7 Hz, 3H), 1.21 (t, wth
smal | spl i Examyle387 34{4-[244-rerBulpxgrarbpnglaminopbedyl eboxyipigngBedn  2H)
332337( IH), zs 3.96(dd, 3 = 7.6, 5.6 Hz, 1H),
4.09- 4. 09- %%‘(F‘D“’P"%ﬁﬁcé %ﬁ “'d,1= 8.7, 8.7 Hz, 2H), 7.03(d, J = 8.4 Hz,
IH, 712(de= 784Hz 2H))J:722(d J =8.4 H, I|H, 7.25(d,
J 8.4 Hz, (d J =28 IH), 7.84 and 8.30{s, s, 1H), 8.4l and
8. 65(d d, (@D &-(4—Binzylquphcn11)*§ qﬂzoquruhc acideethyl @staOV 2002 WO 99/ 62871

PC T/ SE99/ 00947?. 122 "C-NWVR(125 MHz, CDC13, tautoners): 8 14.09, 14.95,
34.98(3S.09), 60.72, 66.07, 68.29( 68. 44), 80.20, 114.23(2C), 118.93(120.05,
20), x28. 12%etr2QeBAkuani® @9.3 J,Boﬂni’o(lé;&&szﬁwlﬁsad,edi&ﬁsozu&(oa@mm 56(135. 10),
13S. 44, 157. 36§I 57.41), 1S9.27(162.63), 172.54..5 Exanple 78.

(S) - 2- Et hobgnzmy. mb@ﬂd#Wdﬁ WL@SHW)ME)"@MW]@W%WEWDOpanm c acid

chi or 1 de. ( JERCFPBBEPFo-EE AP EeSaa) " e o Ml dREB IR ERgieSy Rt B ©
tet rahydr ofauha0. AferWiginh@brodinest Eér@tui@&v'@rﬁgm e 4b G edfivad QUdPofatddGh 8add. 5 M )
and acetic anhydride (03 m) e resulting mxture

The residue was dissolved i m dlethyl cther, insoluble material was filtered off and the

30 filtrate was washed with sodium bicarbonate and dried (magnesium sulfate), The procedure



was stizred at room tenperature overnight. Tetrahydrofuran was evapor at ed.
Et hyl acetate and water were added into the residue. The phases wer g { NOV 7002
separated. The organi ¢ phase was washed with brine, dried with nagnesium
sul fate and the sol vent was evaporated. Chromnatography of the residue on
silica gel (Isolute) SI) using dichloronethane, then ~s

met hanol / di chl oromet hane (1% ) followed by nei haaol /di chl or onet hane (2% as
el uants gav¥6%¥7y (yield 62% of (S)-2-ethoxy- 3-(4-{[4 PCT/SE95/00942

(fornyl am no) phenet hyl ] oxy} phenyl ~ropanoi ¢ acid. 'H NVR of tautoners(S00
MHz) CDCI 3): 8 1.21(t, J =7 Hz, 3H) 2797 3.12(m 4H), 3.43 Zo 3 .49(m 1
H, 3.64-3 .71 (m 1 H, 4.07-4. 10(dd = 7.5, 4.5 Hz, 1 H, 4.12.-4,17(m
2H), 6.82 6.86(m 21-1]) 7. 07(d J 8.3 Hz, 2H of one tautoner),
7.18-7.21(m 2H), 7.26(d, J 8.3 Hz 2H of one tautoner), 7.30(d, J = 8.3
Hz, 2H of opg Fe%ﬁe@%ﬁ&e)md?he?e?aﬁ@thgcmd@pr@dﬂﬂ%wa@ﬁrﬁfd 0P EEn; 1R W A EO dium - 85(5

| H of one tautoner), 8.37(s, 1H of one tautonmer)) 8.64(d, J =1 1.4 Hz,

of one t aut wsefile satBrated @chter Jolutidn, The-olid Mdterial waefiltererd offiehd prodit W& | r' MR of

t aut 125 .CRCl ) 8 14,99, 3S 05(35.15), 37 93 66 5
63u23?§r85243>3tra¥'ég 6/éh T hrpted T&@*ﬁl&*@é@ tz@n)clmsolvjfétawwi%atem
129.50(130. 22 {%133%) @‘FB z-génzyﬂaglﬂphzéﬁ%gQt}%Q%acgjlﬁc%?ﬁhyl est
157. 48( 157. 54)) 89 6 63.71) 75. 30 2 NOV 20 VWO 99I 62871 123

PCT/ SE994 0( ) 9d2 Exanpl e 79. 2- {4 [ 2- (4- Phenyl sul f anyl phenyl ) et hoxy] benzyl }

estor s o[ E MR B RRG A fot GrefE SRRl 6 0348 G248 o)

was refl uxeﬁ@ﬁmm%,&l 1), 30145 @) sas, 7ssl@hni ¢ acid (1% in methanol {150
m ). The solvent was evaporated and water éﬂ[% 0 m) was added. The water
/

phase was eXCMNGRERMHEEDGhX A 168h14.6,4E8t 7000 &14%,damPcloHadEso wer e

conbi ned, d i nd the solvent was evaporated in vacuo.
The crude p Y)Bdh&ég?gggé %B%J'f 91)59? 1\c/\k?af{sohused directly in the next ~o step
wi thout \further purification and identification. It was hydrogenated in

met hanol usi ng pall adium on charcoal (~ % 3 g) as catalyst. The m xture
was filter et ti?-Siygroxpeshylipbenyirartamic aced iwerutihagerevapor at ed. Purification by
chromat ography on silica gel using dichloronethane: metanol (gradient

0, 5-100 nethanol) as eluant gave 6.8 g (yield 60 % over two steps) of

2- (4- hydr OXDb&ﬂthuk})l dmﬁrbbnﬁta(vmxg aehmmeWIathteammﬁNm-agﬂﬁ@hMﬂhyl CDCl , ) :

8 0.91(t, 3H J= 5 57 © 2.68 (dd, 1 H
9=b 2+’ antlewiobCiE P rield) Poehydpfring i—éﬁ%’ﬁagﬁlg@t{%’fﬂm@“’%’ié“f%d")“ ah
5.5 8 , "C NVR
(100 I\/I(-;l} CBgID e§°1zgri(‘qseégkém%g%’%%%g’gcf%%‘g%f;%,& ‘52422y 117 22

129. 87, 129hgF)xytBI)@enyltbdan@it acid 76:- 58yl efted. 2-
{4-] 2-{4- Phenyl sul f anyl phenyl ) et hoxy] benzyl } butanoic acid nethyl ester.
z5 2-{4-Phenyl sul fanyl pi : enyi)etthanol (0.5 g; 2.17 aznole), azodi canonyl

di pi peri di nestRa6@08 Mz, DMBOLE) awts t9lH) @smhpm;sglasm £8),as @, brl 6 Mol €)

wer e dissolved in di chl oronet hane roomtenperature. After

stirring foPHM, Mm@gcdzlﬁhﬁﬁér(m&ﬁ P})b&ﬁéﬂaéﬂ‘&{)am d methyl ester (0.54

% 7oomTemeriaElTEy BEEeha A S R ?a%%wﬁﬁ%@gq%g% fe€ (555 o)

and nore triyphenyl phosphine (0.34 g) were added. 0 NOv 2002

(c) 3-{4-[2-(4-tert-Butoxycarbonylaminopheny!)ethoxylphenyl}-2-ethoxypropanoic acid
ethyl ester

25
4-(2-Hydroxyethyl)phenylcarbamic acid tert-butyl ester (1.03 g; 4.34 mmole) and 2-
ethoxy-3-(4-hydroxypheny!l)propanoic acid ethyl ester (described in Example 20b) (1.03 g;
4.34 mmole) were dissolved in dichloromethane under argon at room temperature.
Azodicarbonyl dipiperidine (1.65 g; 6.5 mmole) and thereafter triphenylphosphine (1.37 &;

30 5.2 mmole) were added. After stirring at room temperature for 6 hours the solvent was



WD 99/ 62871 124 PCTI SE99/009dZ Solid nmaterial was filtered off after 2
hours and the filtrate was evaporated in vacuo. Purification by 2.0 NOV 2002
chromat ography on silica gel using heptane:ethyl acetate (S:1) as el uan?
gave 0.638 g (yield 70% of

2-{4-[ 2- (4- phenyl sul f anyl phenyl ) et hoxy] benzyl } but anoi ¢ acid nethyl ester. 5
"H NMR (400 1 YfH z; CDCl,): 8 7.33-7.20 (m 9H), 7.05 (d, J=8.3 Hz, 2H)
6.79 (d, J=Rodokbsy1 2H), 4.13 (t, 3=7.0 Hz, 2H), 3.60 (s, Pdrisedvdamz(t,
J=7.0, 2H) 2.86, (dd, J=13.7 and 8.4 Hz, 1H), 2.68 {dd, J=13.7 and 6.5 Hz,
1H, 2.54 (mIH), 1.89 (m 2H), 0.90 (t._J=7.3 Hz, 3H). io Exanple 80.
2-{4-[ 2- (4- Phenyl sul f anyl phenyl ) et hoxy] B7enzyl }but anoi ¢ acid Sodi um
hydroxide (3 m, 1M was slowy added to a solution of 2-{4-[2-(4

phenyl sul f anyl phenyl ) et hoxy] benryl } but anoi ¢ acid nethyl ester (described in
Exanpl e 79).J 3 . J i 1 e : } m xture
was sti rrede‘)g Or?rtg%g?vézgnlfnoé?g{} Eérﬁ‘gieé g% C%rgmﬁégger%??y ér&éﬁgga%“{ %ﬁn?ﬁgﬁihggur S.

Li t hi um hydacetated@: 1§ a0:lum) gavad . 78ddgitld8RIo ) dfel3fi-K2-(-erevas stirred at 70 C for
24 hours. The reaction mxture was, acidified with hydrochloric acid (6 M,
wat er (20 oY EbeRyREHNARRaN5ERO) P NirisetasyPEORRRaic 454 sh AT acetate (2
x 25 m), washed with water (25 m), dried (sodiumsulfate) and the sol vent
was zo evaporated in vacuo to give 0.53 g (yield 93 %9 of the desired
product . s ' HHANME R0 404z, RIC1,)CDOCLT |t, 318, JE73HE),N.28(t,(3H, IFHHz), 1.524s, 0H), J=8. 3

Hz) 2H), 7.10 (d, J=8.7 Hz, 2 6.82 J=8.7 Hz, 2 _4.15 (¢t J=7.0 Hz,
or 2% 0s” (196555 @, 0! 85 A5 53 15, 3 SL308m e S, .56 05 (% £, 595780 (e

J=13.9 d = , 9T B , ] t =713 Hz,
3y o G s et 4 4 2 D e 1 R st Sl 350 0 R
131. 3) 130. Bz, uh?9019ed),17255. @m, 2E91=8,3 H2 6mnBpolidd), B20 @, 3H, #8.DHz,36. 9, 3S. 4,
24.7, 11.6. EX | L, 2- = 3-

{4-]2-(4- mﬁﬁggﬁfaﬁi}(%@%%@%%‘?fﬁﬁgﬁﬁ} propanoi ¢ acid 30 ethyl ester

2 0 NOV,2 DO'ZC-\&QnQiidoi MBZ1caEh). 81644; Meb el sab hadwyd RHENeH. ), shapebs was2r eact ed
w th 2-ethoxy-3-(4 PCTI SE99100942 hydr'oxvphenyl) propanoi'c acid et hyl

(described 11#.3tEHI188.20129.4648@3, 132i8ntPa hd 588 nE57elfibél as in Exanpl e 38(c)
to give 2-ethoxy-3-{4-[2-{4-nethyl sul fanyl phenyl) et hoxy] s phenyl }propanoic
acid ethyl ester. "H NWR (400 MHz; CDCl,): S 1.17 (t, 3H)) 1.24 (t, 3H))

2.49 (s, 3H; - 4lters HdtoxydarBéhyldmin ey Rédn-m 1H),
3.57-3.65 %%&33 gé[zg 99 (m ilH) : 1.611- . 21y %t +q*’y]%4f_¥|)@,}( 6.82 (d, 2H),
7.15 (d, 2Hthoxgpropaé- g 4H). i 0 Exanpl e 82.

2- Bt hoxy: 3-{4-[ 2- (4- nmet hyl sul f anyl ghenyl ) et hoxy) phenyl } pr opanoi c aci d

2- Et hoxy? 3- {4-[ 2- (4- met hyl sul f anyl phenyl ) et hoxy) phenyl } pr opanoi ¢ aci d et hyl
ester Lithium hydroxide hydrate (77 mg; 1.85 mmole) in water (5.5 ml) was slowly added to 2

solution of 3-{4-[2-(4-tert-butoxycarbonylaminophenyl)ethoxy]phenyl}-2-
ethoxypropanoic acid ethyl ester (described in Example 38) (0.77 g; 1.68 mmole) in
tetrahydrofuran (7.6 ml). After stirring at room temperature for 4 hours the reaction

20  mixture was kept in a freezer for 4 days. Tetrahydrofuran was removed by evaporation in
vacuo. More water was added and the mixture was acidified with hydrochloric acid to pHLI.
The product was extracted with ethyl acetate, washed twice with water, dried (sodium
sulfate), filtered and the solvent was evaporated in vacuo to give 0.712 g (98.7 % yield) of
3-{4-[2-(4-tert-butoxycarbonylaminopheny!l)ethoxy]phenyl} -2-ethoxypropanoic acid.

25
'H-NMR (400 MHz; CDCL,): 8 1.18 (¢, 3H, J=7 Hz), 1.54 (s, 9H), 2.93-3.10 (m, 4H), 3.36-
3.45 (m, 1H), 3.60-3.69 (m, 1H), 4.02-4.07 (m, 1 H), 4.12 (t, 2H, J=7 Hz), 6.83 (dm, 2H,
J=8.8 Hz, unresolved), 7.15-7.23 (m, 4H), 7.27-7.34 (m, 2H), 10.28 (bs, INH).
BC-NMR (100 MHz; CDCl,): 8 15.0, 28.3, 35.2, 38.0, 66.7, 63.8, 79.9, 80.7, 114.6, 119.1,

1 129.0,129.4, 130.4, 133.1, 136.8,153.2, 157.8, 175.3.



(described in Exanple 81) was hydrol yzed using the sane nethod as in
Exanple 2 but ~s with di oxane instead of tetrahydrofuran to give oV 2007
2- et hoxy-3-{4-[2-(4 nethyl su. | fanyl phenyl ) et hoxy) - phenyl } propanoi c ach H

"H NVR (400 MHz; CDCIs) SI1.19 (t, 3H, 2.49 (s) 3H, 2.92-2.99 (dd, IH)
3033I1(dd+t H),34Z 3.50(m 1 H, 3.59-3 .65 (m 1 H),

4.04-4.07 (dd | H), 4 (t, 2H), b.8 3 (d, zo 2H), 7.16 (d) 2H),
7.20-7.28 (WP%P%)” c NI\/R (100 MHz; CDCl,): b I6.1, 17.3, PGHSES 0328 68. 0,
69.6) 80.9, | 15.5, 128.2, 129.7, 130.6, 131.6, 136.4, 137.3, 158.8, 175.9.

Exanpl e 83.

3-{4-[2-(4- N@thylsulfanylphenyl~thoxy)pheny|} 2- phenoxypropanoi ¢ acid zs
met hyl ester (a) 3-(4-Benzyl oxyphenyl)-2-phenoxypropanoi c acid nmethyl ester
2 0 NOv 2002 WD 991 62871 PCTI SE99/ 00942 126

3- (4- Henzyl oxyphenyl ) - 2- hydr oxypr opanoi ¢ acid nmethyl ester was reacted with

h | i th t hod i |l e 38 t i
5 ?Z?beﬁi'y{ﬁ@gﬁaﬁ;‘ Wéﬁ-ﬁﬁﬁm&%@%@nﬁm&%@ié’hpny'@gshef«y}phpwwﬁ) (400
Mz; CDCl | %e&@% Ma2H) . 3.70 (s, 3H), 4.80 (dd, IH J=5.4 Hz; 7.3 Hz),
2 6 (drn

5.31 {s, 2H, J= 78Hz unresol ved), b.96 (m 3H), 7.25(m
4H), 7.38 (m 5H). (b) 3-{4- Hydroxyphenyl) 2- phenoxypr opanoi ¢ acid net hyl

0 1.3 o) e R AP CHP SRR L BPR eo OBt hg Pl C (18

5 % as cat aI yst at atnospheric pressure and roomtenperature for 23 hours.
As the reaction was very slow, the catal yst was changed to pall adi um

hydr oxi de, 4e@ioixy¢@Bphenyicarbimivees:-tutvlestearidestrited fu BEesple38t (Whs:r ai sed to

4 bar. Ther ctiQn m xt filtered celite and e fi Itrate
was concentr ? Il‘%}t‘f’a@ﬁ@ﬁ%‘d{eﬁg“ﬁ‘s%‘l’r@mﬁ@aﬁe @;}r @%@%e%n‘ii‘flcebaé‘ ai

3-(4- hydrogymemmb)moze)mm@a@a%mp%mab& X@Hé»dsél@ﬁd}ﬁ! -I%&Eﬁésulfodih *hléfi&o MHz;

CDCl J=5.4 Hz; 7.3 zo Hz),

2H)
6.76 (dm 2205 gli@73nqi@ wagrdrse@mwed)chloeomha(ndd%mu Md@dﬂzwlwﬁn Hz), 6.97

g}m{41|[_|)2 {4 3 %qnahEZHCth%rghgﬁ;‘ﬂ’g\%hoﬁﬁptﬁs %‘Ff‘%‘i&? r&ﬁ%@g%so%ignm c acid

met hyl est @¢ack foodr terpéhifiraoiephighty The s2hyplaa Rax YHeh QRaawsthacdter (9%t Dydndest er
was reacted vvlth 2- (4net hyl sul f anyl phenyl ) et hanol using the same rret hods as
i n Exanpl e dg8d #jth maeppsiym Sufpte. The solvent wds evaporated under reduced pressure until

[2- (4- et hl il Lanyloaheavl oSt iaxul ahensh ha2sB0g) owed%gﬂ@gmeca%%wet hy!

15 vigorous stirring. After approx. 20 seconds the oil started to crystallize. The heavy

precipitate was filtered off, washed with heptane (200 ml) and dried in vacuo at 40 °C over

night. This procedure gave 274 g ( 57.8 % yield) of crude 2-[4-(tert-

butoxycarbonylamino)phenyl]ethyl-4-methylbenzenesulfonate.

A sample of the crude product (8 g) was recrystallized from ethanol (30 ml) and water (3
20 ml) giving 7.1 g (88.8 % yield) of pure 2-[4-(tert-butoxycarbonylamino)phenyl]ethyl-4-

methylbenzenesulfonate.

"H-NMR (500 MHz; CDCL,): 5 1.55 (s, 9H), 2.47 (s, 3H), 2.93 (1, 2H, ]=7.0 Hz), 4.20 (¢,
,2H, J=7.0 Hz), 6.45 (s, INH), 7.05 (d, 2H), 7.24-7.34 (m, 4H), 7.72 (d, 2H).

25
BC-NMR (100 MHz; CDCly): § 21.6, 28.3, 34.7, 70.7, 80.5, 118.7, 127.8, 129.4, 129.7,

130.7,133.0, 137.2, 144.6, 152.7.

(b) 2-[4-{tert-Butoxycarbonyl(methyl)amino} phenyl]ethyl-4-methylbenzenesulfonate

30



127 PCT/ SE99/0094?, 'H NMR (400 MHz; CDC1,): s 2.50 (s, 3H), 3.07 (t, 2H,
J=7.0 Hz), 3.22 (m 2H), 3.74 (s, 3H), 4.16 (t, 2H, J=7.0 Hz), 4. 81|_é§ﬂ09.}[b02
J=5.2 Hz; 7.5 Hz), 6.87 (m 4H), 6.99 (t, 1H, J=7.5 Hz), 7.26 (m 8H).
Exampl e 84. 3-
{4-[2-(4- Met hyl sul fanyl phenyl ) et hoxy] phenyl } - 2- phenoxypr opanoi ¢ aci d
3-{4-[2-(4- Met hyl sul fanyl phenyl ) et hoxy] phenyl } - 2- pr enoxypr opanoi ¢ aci d
met hyl est efyoboeser i bed in Exanple $3) was hydrol yzed usi pgrkp®,sase met hod
as in Exanple 2 to give
3-{4-[2-(4-nmet hyl sul fanyl - phenyl ) et hoxy] phenyl } - 2- phenoxypr opanoi c acid. io0
'"H~ (400 MHz; CDCl,): & 2.50 (s, 3H), 79.07 (t, 2H, J=7.3 Hz), 3.26 (d) 2H,
J=6.4 Hz), 4.15 (t, 2H, J=6.8 Hz), 4.84 (t,1H, J =5.4 Hz), 6.88 (m 4H),
7.05 (dt,1H, J=1.0 Hz; 7.3 Hz), 7.27 (m 8H). "C-NMR (100 NHz; CDCl,): b
17.3, 36.3,,39.1,.69.7, .78.7,115.7 . 5,123 128.2,..is
1203, 130. 8 B3 g IS T AR by Ty P ol ez orlie A e 85,
('S) - 2- Et hoXymgre) dad @sshied RheRyya 1540 k) i c acid
et hyl est e?%%o X2 [ 4- (Phenyl sul Ran%%g@r?%%ﬁggﬁéw%%Sgn%gg’?g%mmI e),
t ri phenyl phddghiohewvgdbygsodirmthydmds €)06a1g02.34 Mmdler GTHé cactvamyikiued wisperkdi ne
wer e dissol ved in dichl ogeo t hane tél S rroiclr; ter (10 mnutes a solution of
(, S~- 2- et hGXP3 FRPHY YT 93%3% P BLeYAP U 2tedi Theraidervas 65T 3cHr ARyl e 40b)
i n di chlor qratame: 4id wad Thaganadsiad wididelnd eapbiA0 aﬂ&lé.ts\%'\g‘%%"?% 2s

S

stirred over night at roomtenperature. The solid materi al filtered off

and the solyiddtol daperawoxycatpaiimetyhaping} piienyethylebindiiglbemresishifgatgel

usi ng ethyl_a.cetate: petrol eun ether (40-60C), (1:99, 5:9~ and 10:90) gave

1.24 g (yi &14° Wé‘ of - (S) - 2- et hoxy- 3- (4-{2

[ 4- (phenyl sul fanyl ) phenyl ] et hoxy} phenyl ) propanoi c acid ethyl ester. 20

Nov zoo2 WD 99/ 62871 PCT/ SE99100942 128 'HIv' TvIR (500 MHz; CDClé( b 1.21
5]

L0 0L g5 s . 4 4360 0, e, BP0 (d 200, 719 (d M), 726

(S)-2-Ethoxy-3-(4-{2-[4-(phenyl sul fanyl ) phenyl ] et hoxy} phenyl) propanoi ¢ aci d
(S)-2-Ethoxy-3-{4-{2-[4-(phenyl sul fanyl) phenyl let hoxy} phenyl ) pr opanoi ¢ aci d
et hyl est ed®)d¢sBsperynhan i ARROsyrepAngio agg eyl ¢ster2 ol e) “was di ssol ved in
tetrahydrofuran (5 m) io and water (5 m). Lithium hydroxide (0.035 g;
1.46 mmol e) was added and the solution was stirred at roomtenperature 24
hours. Agqueei4sBdayyioxphbmil)-2-ethokyherylis acidl eibgll dster (deacribell it Examplanida) (Hs1. The
sol vent was evapoSat ed and thg resi due, was redi ssolved in wat g{{éqg di et hyl

ether. ¥he phBERE) Wit Bvdiesrariaf A Taemor P e aNsRErBRR™ G ehare ce with
wat er and Qﬁ%g%@cmlgﬁeﬁ?@mmbm}. Ghe &!&l@q ﬁeh‘y&p;aa QAR R e raphy

Chr omat ogr aphy of S residue on siliga ge ing di'ethyl ether.
et hanol ( 95isinghepianesityd atetga el )Gs 40amy t¢ give 56 mp(yidld Hi%) of 3-(4-

(S)-2-ethoxy-3-(4-{2-14-(phenyl sul fan Iu% henyl ] et hoxy} phenyl ) pr opanoi c
acid. 'HN Wé%@éwﬁ'%ﬁ%’”&“%@é Sy 2.97 (m 1H), 3.07 (m 3H),
3.42 (m 1H), 3.63 8(m 1H), 4.04 (m 1H), 4,15 (m 2), 6.83 (d, 2H), 7.17
(d, 2H), 7.20-7.26 (m 3H), zo 7.26-7.35 (m 6H).
20 ‘HNMR (300 MHz; CDCL,): § 7.47-7.30 (m, 5H), 7.17 (d, J=8.8, 2H), 6.91 (d, J=8.8 Hz,

2H), 5.06 (s, 2H), 4.17 (g, J=7.2 Hz, 2H), 3.98 (¢, J=6.6 Hz, 1H), 3.61 (dq, J=8.9 and 6.8

Hz, 1H), 3.36 (dg, J=8.9 and 6.8 Hz, 1H), 2.97 (d, J=6.6 Hz, 2H), 1.22 (t, J=7.2 Hz, 3H),

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

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

35 114.6,80.4, 70.0, 66.2, 60.8, 38.5, 15.1, 14.2.
(d) 3-(4-Benzyloxyphenyl)-2-ethoxypropanoic acid

Lithium hydroxide hydrate (7.4 g; 177 mmole) dissolved in water (150 ml) was added to a
50  solution of 3-(4-benzyloxyphenyl)-2-ethoxypropanoic acid ethyl ester (23.25 g; 70.8



Exanpl e 87.

.2- Et hoxy- 3-{4-[ 2- (4- net hanesul f onyl phenyl ) et hoxy] phenyl } pr opanoi c ac%gN sz
et hyl ester zs 3-Chl oroperoxybenzoic acid (0.73 g; 4.20 nmol e) was (g

a solution of 2-ethoxy-3

{4-[2- (4- et hyi sul fanyl phenyl) et hoxy] phenyl } propanoi c aci d ethyl ester
(described in Exanple 81) (0.65 g; 1.68 nmole) in dichloronethane (20 nl)
at 0C. AftelO¥43%1ng at roomtenperature for 3 hours, WwaPET/SEBRBIHE) was
added. The m xture was extracted with ethyl acetate (20 m), washed with
saturat ed sodi um bi carbonate, dried (sogjumsulfate) ~0 filtered and the
sol vent was evaporated in vacuo. Purification by chromatography on silica
2 0 Nov Zoo2 WD 99162871 |29 PCT/ SE99/ 00942 gel using heptane:ethyl acetate
1) as eluant gave 0.399 g (yield 56 %9 of 2-ethoxy-3-{4

| :
2- (4- met hamewle) frodigtaph Ei5PIn) b tAftex s rphg by topeengive oacrirﬁia}etifwhnee;saser
l'ightl ol luted b chloro r benzoi ¢ acid. s NVR ;
7789 )(/dpl evgposaigg | ’y‘fﬂj @p 6“0&(%4%{] € pyxtursyas °’7mf5°d("6)héb58aeﬁt4¢& 2H))
80 (d, J vdiZ, : ZH}h‘ 96 (dd,
- 4( and "ﬁhex ifgrph%é)wasﬂmaﬁieﬁkwml_a&rog‘hlkge ac%ﬂl %é}et(j etg’yé ( 305
s, 3H), 2 %rz(erri‘hﬁma,md plse ¥as wakhad w;thﬁrbi)e;addb}ﬁze(dneththbizentBJal) ~o
Exanpl e
2- Egﬁoxy 3- ?V&PTr?e‘Eﬂ‘vﬁézf%tﬁr%vseLﬁlf oh(iShehy M ef oy BRERIPIBIOanoi ¢ aci d
Li t hi um hydgexigepieiiate (57 ng; | .37 mmole) dissolved in water (2 m)
was added to a soFuti on of
2- et hoxy- 3-{4-[ 2- (4- netthanesul f onyl phenyl ) et hoxy] phenyl } pr opanoi ¢ aci d

et anyr of & SKCECR g PBEIE LFS BRGS0 T AP eter &t Ghel Dot 63 hour s
nore |ithi uga, hyolrioes-siel Gy, desf 204 @mmp); 96li(& 26 ves(d, QHyvatzgw £ dm,/9H). Was added.

The reaction m xture was stirred at roomtenperature for 4 nore hours. The

react i ono ni X€ 0MR (iMHei GPELX§ l\ﬁnothg h)ﬁérﬁoé%pa?? 2, 1dé|/d1%725 Vp8.£0 2818 4.
Tet r ahydr of p n vacuo, water (5 m) was added and the

pr oduct ms@%%%@% 13’/‘? ﬁ] '?ﬂéy acetate (10 nl). The organi c phase was
washed with water, dried 20 (sodiumsulfate) and the soI vent was evapor at ed
in vacuo. Purifi cati on bg chr ogmat ogr ap (\é on sili capg usi ng hept ane: et hyl

acet ﬁt e: acet®? ¢-4heazlayPray (S C@Pf&&ﬁfr Jadexy-Bod- ewlt@ﬂmrww of |
2- 3- -
e pal'e el Sk ad §’<LB§&QE’Q§?&HW)% D B O BT oD LR (800

hf Hz; CDﬁzphcnﬂethyU;ﬁo;(m)nc&hhdc] 7 Hz), 2.87-3.10 (m SIB, 3.16 (t, 2H, J=6.4
Hz), 3.36-3.48 (m |1~ 3.53-3.66 (n) 1H), 3.98-4.07 (m 1H~, 4.18 (t, 2H,
J=6.4 Hz), 6. 75 6.85 (m 2H), 7.10-7.20 (m 2H), 7.46-7.55 (m 2H),
7.86-7.96 | 8, 44.6,
5T G(E%%ir%li 1@6}11:31&715{4?155%%%3:@%(@ 4 fhi:. 1‘661%511(1?1@'%% 2 |57 X
17.4. 30 HOBuHa0 @6@2, Wﬁbmiuzmcrpsﬂcémmwzfl%@—@m% oyl-2-

ég.) ;jz-eF LSFX%LE?”%’{”OP 205? y§7sul foﬂ’-ym) CB}U ﬁol’ome %B%hmp ¥0319d’ SPaN oic

(S)-2- EtvhoxmeBazﬁmezﬂbﬂﬁ&m%yicsuktﬁwkMa\m ?Rﬁgiex}lgiyemhadom@@no' c acid
ethyl ester s (described in Exanple 85) (0,6 g | ). was di ssol ved
i n et hyl en&.¢himelediavas added. After stirring at room temperarure over night ethyl acetate (100

(
[
s
b
6.
J
(

ml) was added and the mixture was washed with potassium hydrogensulfate (1 M),
saturated sodium bicarbonatesolution, sodium carbonate solution and water. The organic
phase was dried (sodium sulfate), filtered and solvent was evaporated in vacuo. The crude
25 product was purified by chromatography on silica gel using ethyl acetate:heptane to give
1.5 g (yield 37 %) of 3-(4-benzyloxyphenyl)~(S)-2-ethoxy-N-(2-hydroxy-(R)-1-
phenylsthyl)propanoic amide and 1.25 g (yield 31 %) of 3-(4-benzyloxyphenyl)-(R)-2-
ethoxy-N-(2-hydroxy-(R)-1-phenylethyl)propanoic amide.

10 3-(4-Benzyloxyphenyl)-(S)-2-ethoxy-N-(2-hydroxy-(R)-1-phenylethyl)propanoic amide



m ) and 3-chl oroperbenzoic acid was added. The solution was stirred 2 hours
at 60 C. Participated bet<veen water and diethyl ether. The organic |20V 2007
was washed three tines with water, dried with sodiumsulfate and the

sol vent was evaporated. Chromatography of the residue, gradient eluation
with diethyl ether: petroleumether (40-60C) 33:67, SO:50 ~o and 67: 33 gave
0.31 g (yield 48 %9 of (S)-2-ethoxy-3-(4- {2-[4-(phenyl sul fonyl) phenyl]

et hoxy} phenwq @rsegranoi ¢ acid et hyl ester. Exanple 90. T/SES9/00942
(S)-2-Ethoxy-3-(4-{2-[4- (phenylsuIfonyl)phenyl]ethoxy}phenylf Pop noi ¢ acid
15 (S)-2- Ethoxy-3-(4-{2-{4- (phenylsuIfonyI)phenyl]ethoxy}phenyl)propan0|c
acid ethyl ester (described in Exanple 89) (0.34 g; 0.70 .nple) was
dissolved in THF (5 m) and water (5 m ). Lithium hydroxi de was added to
the solution (0.022 g; 0.092 mmol e) and the solution was stirred over nlght
at roon1tenperature Aqueous hydrochloric acid was added until pH zo = 3-4.
The sol vent HAidsRe@#ap ditht DALY &7.4WART (uB8H)NR.22 The=8.8 k| mﬁmg 1P ONEL was

t t d th
Pt r ot b VT i et oo BB s 2R 50 e et P (0158 S i
| fat h t
G ad ent ol LAt e o T e B T 28
vi scous oi 1J=13Bendb 18 HeasHH 294 dinyQH, 1H), Wbt €t, JesigiHacHDonitril e and ~s freezed

(5" 2 ethony S8R Tog NaEE ERAS Tt 350 F) 1ty 1 884y [areay¥ poiianon ¢
acid. ' H NiphR {#08 1Mr|3 12@@%&4 8$0169927663 6§? 5353, §g§3152* 95 (m 1H),
295310(m3-~ ) | H, 3.9 1

-40I(m1 ,402413(m 2H) 672(d 2H) 710so(d 2H), 7.37 (d,

99| 6257113P7ér9§‘g%é‘3}”66£’}{“’n%§8 %(-fq-RWW‘EGBYq%Wg&)%ymgbng@%% a%)é?b |22
(t, 3H), *ﬁ&x%ﬂ@(c&@(bﬁmz?»cﬁxch ) (stz 492?‘&0 gﬁ 931)77 65 (d J=18 !dhz ﬁ;ﬁ? oéfga J='Ls bf') 3.98
(m IH, 4.14-4.22 (m 4H), 3 (d, d 7.50

(d, 2H) o 7.5sp4H), @sé((daJ—m)Hz Y3, 0(4ds zzm)s ommmm omp 1. Ea@rﬁﬂﬁz,gl

aci d cthyl E0ver IR BRSO T Bl £
agd[eczi EZ ﬁ(&@ggu ﬁg?]ﬁsgzﬁgmxyhgnMS%BEr)ml c acid cthyl ester (described
|{n Exanpl ey H\‘ﬁ'\g ig%z ld'ngi@) allayﬂdlgﬁénﬁl@ 13D, b@‘%’é 1RBPlXBtder the

reaction mxtyr HkQd VLR, R h r X e was purified by
chr omat ogr aéh? gzn?/%ﬁ??%auégl’ %s?r%blé yI66-a£C§ g’téﬁd’ﬁémt)afnﬁlejf(gr adi ent 1.25-80

% et hyl 1sacetate) as eluant to give 0.13 g (yield 20 % of

3-{4-[2-{4- bent butyl car banp ]ﬁlﬁ‘ Xéghenyl ) et hoxy] phenyl } - 2- et hoxypr opanoi c
aci d et hyl (Ps3-&kBepzyloxyphegy ?3 OWPERPARLERCY . S 1116 (t, 3H) J=7 Hz),
.20 (t) 3H, J=7 Hz), 1.38 (s, 9H), 2.92-2.99 (m 2H),3.05 (t, 2H, J=7 Hz),
3.31-3.38 (m 1H), 3.55-3.64 (m IH), 3.94-3.99 (m IH), 4.0 (t, 2H, J=7
Hz), 4.16 (3q(4—RdﬁzyLd;ﬁthz>)l)-eS)-Jzeetk(dx$—N-ez hyElr@Q-Ro1-phzhiyletdHJprbpdrip)c adde

unr osol ved)®5% 352¢ Pl es heobzedicl reatmsapittaskh@) fpe T (10oal )

8 14.9) 1,350 237 . 1 2. 0,
| 29. 8, e z%) axﬁi?,%ﬁyéan@@ogné@zﬁ%?c;&sﬁ%ﬂs 8ﬁ1§7&%’§“%7%¥%3% @gnrr% e

3-{4-[ 2- (4-RZhmBunhy kxrected withl ethyy pieetey The vigeniy phdse sk Jvaghed thithobyime ofrgedoi ¢

314 [ 2- (4 PGB A SV PR RGP o3 IREYF 635 80X RSBt ¢
actd ethyl I(%%E&gléxgg@gpl heg)- eeapgé?am}l&c 2 aNBE) YA YE@d using the same

3-{4-[ 2- {4-nmmnwmmmyﬂdmmmw@mwmmeﬂymﬁcaam hoxypr opanoi ¢
aci d.
25

'H NMR (400 MHz; CDCL):  7.47-7.30 (m, 5H), 7.19 (d, J=8.8, 21), 6.93 (d, 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, 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).

30



2 0 NOV 2002 WD 9916z871 132 PCT/ SE99/ 00942 "H N14zZ (400 ~fHz; CDCl,): 8
1.17 (t, 3H, J=7 Hz), 1.32 (s, 9H), 2.90-2.97 (m 2H), 3.01 (t, 2H, JHNOV 200
Hz), 3.40-3.50 (m 1H)) 3.53-3.65 (m 1H), 4.03 (m 1H), 4.10 (t, 2H, J=7
Hz), 6.79 (dm 2H, J=8.5 Hz, unresolved), 6.81 (dm 2H, J=8.5 Hz,
unresolved), 7.1 1-7.16 (m s 4H Exanple 93.

3-(4-[2-(4-benzyl car banoyl oxyphenyl ) et hoxy] phenyl } - 2- et hoxy- propanoi ¢ acid
ethyl ester W%%zﬁlhoxy- 3-{4-[2- (4- hydr oxyphenyl ) et hoxy] pherFysEpH#8¢anoi c
acid ethyl ester (described in Exanple 26b) (0.36g; 1.0 nml) was dissol ved
in dry dichloronmethane (25 m) and benzylisocyanate (0.20 g; 0.185 m; L5
mol ) was added foll owed by addition of 8riethylanmine (0.22 m; 1.5 mol).
The solution was stirred at roomtenperature for 3 hours. The

di chl or onet hane phase was washed with diluted acid, sodium hydrogen ~s
fgrlboo/(;‘ag]? g;@g} dgf(cl-ﬁgnzy%%‘%n%-tzQsﬁ&ﬁ&ﬂ%}o%%cfié‘%c?d s Suaporated to give 0.4 g
3-{4-[ 2- (4-benzyi car banoyl oxyphenyl ) et hoxy] phenyl } - 2- et hoxypr opanoi ¢ aci d
ethyl ester. The crude material was purified on preparative reversed phase
HPLC usi ng &lygroget eberidsf(glaves tohbled thraush geselstiomefdrif-benzatosyplteaylnd-(Rbbi | e

hase. Fractj.ons cont.ai nin; r [0 1 r | ed..and t acctonitrile

Pem)ved in Vv 8{9{}’&??3‘??}83?‘%2?'%5% %ﬂggm?gl%g?se%%%)??%d?@ﬂPgﬁgﬁﬁgﬁ@rﬁg washed
vv} th wat gr ; jd.inznqx(d%wj W43 2906l 416w 1y dhd &k eeadtivh AMARSO WAL RAuk B ¥ 805 2Bed (489

o} ure 3-{4-[ 2-

bengyl car baRelysws e epgraled i givy B 5196 A itz of t ixeprdpambenyaZ (9 et hyl ester

(ENIR (300 ko i eflechd ald b5y bl 200 Lorodblon BpRE sl fl ) 3 08
2H); 4. 18 ( GthyPédler whichwas asedittoutiufiBer pudficatblh., 7. 11 (d, 2H); 7.17 ( d,

2H): 7.29 (d, 2H): 7.32-7.42 ( m 5H "G-N-iR ( 75 Mdz, CDCl,): 8 14.2,
15.Q 35.1, 38.4) 45.1, 60.7, 66.1, 68.4, 80.3) 114.2, 121.4, 127.4, 127.5,

128.6, 129. 2 . 2 AT 5 154 (3)7= 20
2 Soot e R B A AL A s b ok ettt
2- Et boxy- 3- RED[S06((4-20)phyT (pi+aiHy, 255yl st 1 1), sieinyh 8 Spad6i8c aci d

et hyl ester

2- Et hoxy- 3- - 1B 46 (e F7A 2 baf BRyDREKY 1788 HandPohéft ITrdfadtic acid
et hyl ester ;5s83-@f apaHd as described in exanple Exanple 93 starting from
| } propanoi ¢ acid_ethyl ester

2-eth -3- {4-T2-(4 hyd h I h h

(018 g 0. SCHRE HEbe RS § ATEAARDAe 200) 30 pH2AYI 10 9 aheZaS( 0. 18 g
0.16 m; 1. i i 22 m; 1.6 mmol) in dr

di chl or offet ﬁé%gog(&i%éﬁg)gg%%gﬁ%{%giré%ve reversed pha)se HPLCyusi ng a
gradi ent of acetonitrile- water-amonium ~0 acetate as nobile phase 0.073 g
( 309 ofpure 2-et hoxy-3-{4§f£§2-(4 o

RN i S i A L R W S
o . ~ , : . , ; . , , . )
2H); 3.10 (t, 2H); 3.34 3.43 (m 1H); 3.58-3.68 (m 1H); 4.00 (t, 1H); 4.16

(t, 2H); 4. 1394{Befizyl@yphedy)SA(J)@thoryPropansic dcid 17.43 g; A1) mmble)6wdsd) 2H); 7. 17
(d, 2H); 7.32 (d, 2H); 7.35 (t) 2H);. 7.46 (d, 2H); 7.08(bs,,1I&9
20 hydrogenated at atmospheric pressure for 2 hours in ethyl acetate (70 m})_ using Pd/C as

catalyst. Purification by chromatography on silica gel using toluene:ethyl acetate as eluant
gave 3.83 g (yield in 3 step 76 %) of (S)-2-ethoxy-3-(4-hydroxyphenyl)propanoic acid

ethyl ester.

35 'H-NMR (400 MHz; CDCL): 3 1.18 (t, 3H, J=6.8 Hz), 1.24 (t, 3H, J=7 Hz), 2.96 (d, 2H,
J=6.5 Hz), 3.34-3.43 (mn, 1H), 3.57-3.66 (m, 1H), 4.00 (t, 1H, 6.5 Hz), 4.18 (g, 2H, J=7
Hz), 5.30 (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,): 8 14.2,15.0, 38.4, 60.9, 66.2, 80.4, 115.1, 129.0, 130.5,
30 154.5,172.7.



"C-NWR ( 100.6 IviHz, CDCl,): 8 14.2, 15.0, 36.1, 38.4) 60.8, 66.2, 68,S,
80.4, 114.3, | 18.7) 121.6, 123.8, | 29. 1, 129.3, 129.9, 130.4, 136.8 Ny 200
137.38, 149.1, 1 S 1.7, 157.5, 172.5 zo Exanpl e 95.

3-[4-{2-[4- {{Benzylanlno}carbonylanlno)phenyl]ethoxy)phenyl]-(S§-2

et hoxypr opanoi ¢ acid

3-{4-[2-{4- Am nophenyl ) et hoxy] phenyl } - ('S) - 2- et hoxypr opanoi ¢ aci d hydro
chloride z 4 bed in Exanple 56a) (0.2 g; 0.547 mmol ,096ei um

hydr ogen cifégﬁi?@ (0.053 g; 0.631 nmole) were mxed in tg%?gﬁgéfgfuran (6
m) and stirred at roomtenperature for 20 m nutes. Benzyl isocyanate
(0.087-.g; 0.653 nmol e) was added. The reaction m xture was stirred at room
tenperature for 5 hours and then evaporated to dryness. Dichl oronethane and
wat er were added to the residue and the phases were separated. The 30
organi ¢ phase was dried wth magnesi um sul fate and the sol vent was

evapor at ed. 2 0NOV 2002 w0 991 62871 PCTI SE9Q9100942 134 Chr omat ogr aphy
on silica eI | sol ut e, u5|ng di chl or onet hane and then nethanol (1 %

i n dichlor r&%("aé’e’éﬁbiaﬁffcﬁ%ﬁ% pethyglgninglphonyetiody  poenydl-(S)2¢ 2- [ 4

({benzyla ﬁ@§J no)phenyl]ethoxy)phenyl] {S) - 2- et hoxypr opanoi c
acid s nkﬁﬁ% %BQEEBH] 1.19{t, J =7 Hz, 3H), 2.97(dd, 3 =14.5,

7.5 Hz, 302(tJ:7Hz 2H) 307(dd)J—145 45Hz 1H)
344350(m 3.59-3.65(m. 1H), .4.06(dd, J = 7 10(t,
J = 7Hz $ 2|S|5>dmm Hydiogride §0.0442;d.f, mmis]g) W%P@Wd arlq-ellswiyem EPMSJO eosnl% Fiz,

7.02 7. 21
(d 'y = 8(?@%’%; (4114’(2&"7&’ riy(r??r gﬁ%“@%lfsﬁ (gz ﬁ/ﬁ%‘?ﬂ’ %1&5%58 15. 01)
35.10) 37. 9dded4dd 0@ miffiretQas fifred &y 17 Srifittes Hefote 3AHEAT) of 212169 2C) 127. 28,
O D L G o
(S)-2-Etho o?re (‘(f)q)i(é% %ﬁi‘&nﬁrﬁitﬁr&»@ésrshﬁéé'&rr@dgﬂéﬁiﬂe)a‘é&laff&}’hyﬂol@“dnh'd{l{a} car bonyl)

anino]phen et’h enyl | propanol ¢ aci

3- { 4- [ 2w ( 4 adwordingtodrGFMSedlhibx yihping materials S)eraeoaslhnocqulld@lpfame@pcadme ebtydr o
chloride (descgrib in 547 olved in
t et r ahydr of'@? gor‘[mf‘gq’?ﬁt?r @Hqg{)ﬁ’gﬁ%(gég‘%c@gﬁ % %fi qu@& Iz%§607 mol e)
was added apghib)Reerérhadedhfd ¥R Pnilthte W RIS o@r gmt 4@t doBeentrated by
4- {Trlfluoronethylthlo)phenyl i socyanate ( g; 0.575 mmol e) was added.

The react i evepaiatibuiThe Wakdumvﬁﬂr@@daﬁﬂrmﬁmmdawmlemeph%e%ﬁws and then

ted t d dd d to.t d
and the. phaRE e Ceaptrdben S R P R e B Rl

sul f at elsandomﬁe@@hwmthw&mhsuwamrea&@ehtmgam@gm@&tm@f resi due on
silica gel (isolute, SlI) using dichloronethane,

met hanol : deﬂﬁW@T@mbWaﬁ@( iwblgsonsﬁ%n% methanal (Ffkss clienh | e arrdunapeoil2: 98) as

el uants ga
(S)-2- et hox%;i- f"i‘%(’ié z"z?‘/of %‘k“e% %%‘ oAt of ethapol and aectonitlle. The solon X ony! ) an
no] phenyl } ebdlexly mimmhbgmﬁmm dryidg ifet .three aay@ ghire/a 200 20108 RoGB VL9 g

PCT/ SEQ9/ 00942 135 ' H- NVR(400 | ~iz, CD30D): S 1. 095t, J =7 F%f %TQ
2.84(dd, J(3 %aield) qfi3; [41{|2|)(4-[grzg}gxtoxycarbonyl(memyl)a.mmo phenyl)ethoxy}pheny!]-(S)-

20  2-ethoxypropanoic acid as a white solid substance

'H-NMR (500 MHz; CD;0D): 5 1.10 (t, 3H), 1.45 (s, 9H), 2.86 (m, 1E), 3.01-3.04 (m,
3H), 3.21 (s, 3H), 3.32 (m, 1H), 3 63 (m, 1H), 3.93 (m, 1H), 4.12 (m, 2H), 6.80 (4, 2H),
7.16-7.20 (m, 4H), 7.28 (d, 2H).

25
Y C.NMR (125.7 MHz; CDCly): 8 15.3,28.6, 36.4, 38.0, 40.4, 66.8, 69.5, 81.5, 115.2,

126.8, 130.3, 131.3, 137.6, 143.2, 156.5, 158.7.

Example 41. (S)-2-ethoxy-3-(4-[2- {4-(methoxycarbonylamino)phenyl} ethoxy]-

3  phenyl)propanoic acid ethyl ester



2.98(m 3H), 3.28-3.36(m 1H), 3.53-3.60(m 1H, 3.97(dd, 8, 5 Hz, 1H),
. 4.08(t, J =7.5H, 2H), 6.77(d, J =8.5H, 2H, 7.12(d, J =8.5 HzZBZNG)IZUBZ
7.20(d, J = 8.5 Hz, 2H)) 7.35(d) J = 8.5 Hz, 2H), 7.54(s, 4H. 5 "G NWR

(125 MHz, CD, OD): 8 15.3 |, 36. t 1, 39.30, 67.12, 69.82, 81.28,

115. 34(2C), 117.06) 120.40(2C}, 120.76(2C), 130.47(2C), 130.70, 131.17(q, J
= 305 Hz), 131.41(2C), 134.77, 138.35, 138.55(2C), 143.93, 154.82) 159. 04,
17b. 12. i o Woawpiser 97. PCT/SE99/00942
3-{4-[2-(4-[(tert-Butyl am no) car bonyl ] am nophenyl ) et hoxy] phenyl }-2-(S)

et hoxypr opanoi c acid

3-{4-[ 2-{4- Ami nophenyl ) et hoxy] phenyl } - (8) - 2- et hoxypr opanoi ¢ aci d hydxo

chl oride (described in Exanple 56a) (0.2 g; 0.547 mmole) and sodi um

hydr ogen carbonate (0.053 g; is 0.63 | mmole) were m xed in tetrahydrofuran
(5 mM) and stirred at roomtenperatur a for 20 m nutes.

4-tert-Butyli socyanate (0.059 g 0.595 mmol e) was added. The reaction

m Xt are was ' Neky N ted to
dryness. (a cgﬁg4- 21)"n1§e19 vvat er V\%H )ég@g&@ggqyﬁe&géﬁﬂl}%%ﬁ%{ot e phases
wer e separaztoectiethylmetmrganr c phase was dried with nagnesium sul fate and the

sol vent was evaporated. zo Chronmatography on silica gel (lsolute, SI) using
hept ane/ di chl or onet hane(SO% then di chl oronet hane foll owed by

ge'; ZaF(Z)u( 2i i[;m gg,rp?a am no) car nyI ?Ehr%ﬁ g%}fo?atg é—]%h g%aﬁgé? (S)

et hoxypr opatia) ¢52&cg; d. 16& mn'ld’:b)N]SM(m@ym-ﬂz-hydibxﬂh)enylﬁsrdpai%tamdh}gl dtdriz, 3H))

1.34(s, 9 d 2.96(m 9-3. 34 1H),
3 543 59(H) deSfPr?Jed% alal‘é'fﬁ) (EOHZ"&?%E‘LFQ@ masﬂ&reé@onaje 3.59%&@ st (m K
6.78(d, J 1n§10f]:) HE)@ n@ili&d m%.c@tér(lﬁiﬂc %26’0 ﬁ])%k‘?@ﬂuﬂ'& ovef ni Qno DHRtich d’ﬂz 2H)
and 7. 22(d J 2H) . NOV "2002 WO 99/ 62 136 PCT; SE99/00942

"C- NVR (15Q2- M—ﬁqrt-m@iycyxbosylammg)phe@ﬁctﬁB'Manes&B’om: (23590 19 mEwledas 67. 1 |,

35,55, gl The i g Ouindie oo ptitsien ged g S

2- Et hoxy- 3- fiifate Zatra0RE By RoPhBRYabE id ethyl
ester and 3-{4- fZ (4- d% rregtAﬁ@;}(am noph*eyrrsyl )g%‘?%@y yeﬂr)rﬂd}a@ g?)ﬁo@propanor c

aci d et hyl %@Q@PYOFWWGS‘TFO 273 nl; 3,36 mml e, 37 wt. %solution in

wat er) and - sobution of.,
3-{4-[2-(4- %%&é eny{?g2 (%gf{f/ uté%;"ny %iﬁgﬁo&féﬁ e%é%g/pgr %Pﬂpéﬁézt hyl ester
(descri bed dtioxpmpior: fidicthy] @stAq76)6 g?w&&:ommie&)mﬂ:rhneﬂh&yﬂat@(b%a{tﬁz((h- Sm)
and then hydrogenated at atnpspheric pressure and roomterrperature for 4

hours. M | tPEICERYtaRROBHGRIRAE Y B ARy IRAGEY H(Dat-Fhapyorappio At SGYBBHY on

s . I4i903 ?5: eqm J: A}fm@gwﬁkﬂw ﬂéﬁ%ﬁr%ﬁnﬁto%&'bﬁydbz?ﬁhca sel FiQt bitlbontae €1 uant gave

3-{4-[2-(4- ﬁwﬁb\hgdla»rmﬂbq:iabmdh)aetshootsh]eptnengrm}nermhnpmﬂmathghadetetterqgf-ls %kt er and

0.24 ¢ d 2

3-{4- [2(%“4 ?r%’t" %ﬁaﬁﬁ%%ﬁﬁryﬁfﬁdﬁﬂ](ﬁﬁeﬁﬁﬁ} 2448 oxypr opanoi ¢ aci d et hyl
t 2- Et e d d

gtsh)e”r 2| e%@é&ﬁ%@n%%@m@%yh)eefota?pgxlla%e%d}e&ry@e@ao' ¢ ?8' Yy

J=8.5 H2g 681dJ85HZ)2,658dJ85Hz 4.16

J=2.1 Hz, 2I n H) T 3 50
|(_|(qu J=9. 2 ﬁ@@gg%? Wfé%;%%) 23?8%&% A 39?)99%@5{5 3;;2; g 4
130. 3 129. gﬁ_lt)rzgg:;l ?L&m R %Mﬂ)ﬂ@@ 11)04 Oét HSSME(% 6)0 7, 38.5,
34.9, 30.9,(bL5H),6.84, 2H), 3’-13(d, 2H) 713(d 2H),7 19(cL 2H),729 (4, 28D).

{4-] 2-(4- Di net hyl am nophenyl ) et hoxy] phenyl } - 2- et hoxypr opanoi ¢ aci d et hyl
ester "HI1~"11~t {500 hiHz; CD,OD): 8 7.12 (d,J=8.6 Hz) 2H), 7.10 (d, J=8,6

e, 2M 2 O @952 Rpddheny Biborfip By s) S ol ipuditheistudtedataydor 1 H)

chlonde

Triflucroacetic acid (12 ml; 0.0706 mole) was added to a solution of 3-{4-[2-(4-tert-
butoxycarbonylaminopheny!)ethoxy]phenyl}-(S)-2-ethoxyproparoic acid ethy! ester (30 g;

30 0.065 mole) in dichloromethane (150 ml). The reaction mixture was stirred over night at



2 0 NOV 2002 WD 99/62S71 PCT/ SE99100942 137 (dd, J=7.5 and 5.7 Hz, 1H))
3.55 (m 1H, 3.36 (m 1H), 2.93 (t, J=7.0 Hz, 2H), 2.91 (m 2H), Z'ZB[YN@\??UUZ
6H), 1.17 (t, J=7.1 Hz, 3H), 1.12 (t, J=7.0 Hz) 3H). Exanple 100.
3-{4-[2-(4-D net hyl am nophenyl ) et hoxy] phenyl } - 2- et hoxypr opanoi ¢ aci d

Li t hi um hydroxi de hydrate {38 ng; 0.90 mmol e) dissolved in water (2 m) was
added to a sol ution of

3-{4-[ 2- - (4waisreasiny| am nophenyl ) et hoxy] phenyl } - 2- et hoxyprgga@ﬁégpooﬁgl d et hyI
ester (described in Exanple 99) (232 ng; 0.60 mvoie) in tetra ydrofuraX|

m ). The reaction mxture was stirred at roomtenperature for hours. The
reaction mxture was to acidified with gydrochloric acid (2 M to pH 5.

Tet rahydr of uran was evaporated in vacuo, water (5 m) was added and the

m xture was extracted with ethyl acetate (10 + 5 m), dried {sodiurn

sul fate) and the solvent was evaporated in vacuo. Purification by
filtration mn’rstptlnp@'amg@hdngemsl@d thrge (uyipsamj:hama/()ﬂmforgmuc phase was dried

A S B LR SO L LS

6.81 (d, J;?m@udt"&md §b|img x@at@‘}al(’ﬂhe&u&p%odﬂ%t(?ﬂ )&ﬁ@mgﬁlve&ﬂctﬁgl@%aatgm)
4.03 (m 1H), 3.59 (m AH), 3.42 (m1H) 3.06 tdd 3=14. 1

2 99 (t, J=athg apzatezmmteg w1 h(mqocmpt)wacmmocsi) wes-aqdeda:ndahg tnjixtire Tvdd Hz 3H).

126_b, 114, el piensiehy o om eteprangs, Bsharptieh 68 247 108 % 1619 ST Bl & 101

. (S) - 2- Et hexamidodinyljedrokedphenyl}-(S)-2-ethox id hydro chlorid
(3-[(4-net hﬁsphen}i/hlg) SLHO@? yg y %e Z’E{]o an;;)rlco?)c;/I }yan? %ogr;l)ﬁenyl ] et hoxy} phen

yI~ropan0|c acid zs 3-Phenyl - 3- (4 nethylphenyl}proplonaldehyde (0. 1660;

N o 041y PP CRCLLABE Eérﬁiﬂ?ﬁrpﬂ% PR% hed BB 1 on

of 3-{4- [ 2- £y, amp{ P EBYIRES. hmmb@ﬂqmﬁlésé—s}a xym apanoy g, mad hydr o
chl oride (described in Exanpl e 56a) so di ssolved in

tetr ahydq7 of Lﬂhﬁ@@@ I Y HZ’TH‘@ téHati on ?(Hhﬁé%é -s‘3t3 H¥ £ 512(d0 TP Aut es)

| o bat b antEdbil RGOk B 30 (365 6 o2l ¢) vas added. ATt or

addition, the cooling bath was renmoved. The m xture was stirred overni ght
and t hen eva&or ated to renove tetrahydrofizrane. Eth acet ate and wat er

were added | ATBIRKEOGMEZA/Chkd 1HHE Brlfais 22118:De 6% A 6§é6’a§8aqoe§l 3ashed
th b | t ed.
Chr omat ogr abi RO TRy PR 200 300 B8 138 YaRY 030 RS ER b

met hanolis( 1 % in dichloronethane as el uant gave 0.13 g (40 yield) of

§§%ﬁs§éﬂ§ﬁép?%§zhaﬁw%@&%?’%§% BB e deheny S s Rt | &

1.18(t, Hz 2.39(s) 3H)) 239246(m IH), 271278(m) 1H)
292300(m § , 305311(m) 2H)) 3.15-3.22(m 1H), 343350(m 1H))
356363(m 1H) 4.04-4.10(m) 3H), 4.24(dd, J = 10.6, 3.9 Hz, 6. 45( d)
J =8~ 83(d, J.=.8. 05(d, J. =

7.11-7. 20( m" %E,')Lﬁ & P‘?°°§DE%°’“§FB"“;9%§%?§E‘ Yém%“@”ﬁiﬁ Fule C“Er%%

"G ~(1 29~f Eibrde ( @B@% 3 0.4 oftncl®- w3 Misddlv&Bin tetfah )§¥dz§§thyl41 48, 66.77,
69. 04, 69.15 ) 79.79) 113.12(2C), 114.41 (20, 127 128. 57(20))

128. 88(20), clﬁ@@fo@ﬂ{a@@534gzgsamza®))wa§a§¢eﬁa@m m:zea,ca ayture ¥88. 44( 20) ,

132.31, 134,18, 144 46 740520 Ex
(S)-2-Et hoxV@n%%“kyfhf%e?l s EeLCRiad %éam@f» A A Sertd Zonsumed.
propyl anzi r el WX&&@EM@%QH@”% it 07249 Qratcd a.nd the residue extracted

2-(Trifluoromet hyl ) propi onal dehyde 74 nmol e) was di ssol ved in
zs tet rahydﬂméajmew(h&thyﬂ peetatel Tbgblfgamp@hmmhs{dﬁcwtmmgllesmm swfategad pp| e)

\§Ia{54a([jg%?4ug‘f%i%fr¥6‘%hé% %‘%&eﬂﬁ}z G té‘?%&%q{fbropanm c acid hydro
chiori de (desgh eﬁ%b@ aﬁﬁﬁéﬁﬁﬁ&yé@%xﬁ&mﬁy@ymﬁm’%@mm ksl aaibeagkd n

t et rahydr of uran action e was stirred for 10 m nutes,
then cooled to 0 Cin an ice-bath and sodi um borohydride (0.042 g; 1.10
ol e) was added. so After additiQ t.he cooling bath was reg% (;d The

8

m xture was Wé@ Oz b éﬂ&5t(f’|éﬁ) 1 @ © RXDO\2-90857 (> D) 4 28
3.31-3.37 (m, 1H), 3.55-3.62 (m, 1H), 3.77 (s, 3H), 3.95 (g, 1H), 4.11 (t, 3H), 4.16 (q, 2H),

30 6.60 (bs, NH), 6.80 (d, 2H), 7.13 (4, 2H), 7.21 (d, 2H), 7.32 (bd, 2H)



PCTI SE99/ 00942 evaporated to renove tetrahydrofurane. Ethyl acetate and

wat er were added into the residue and the organi c phase was separat qq} NOV 2007
washed with brine, dried with nagnesium sulfate. The solvent was the

evapor at ed. Chromat ography on silica gel (Isolute, SI ) using

di chl oronet hane and then 1 % nmet hanol in dichloronetha.ne as el uant gave

0.13 g (40

(S)-2-et hoxy"?’%ﬁ”{z [4-(3,3,3-trifluoro-2-methyl - (RJS)prBEW’ﬁ&?ﬁ’“ﬁ?ﬁphenyl]
t hoxy} phenyl ) propanoi c acid. "H NWR (500 IviHz, CDCl,): 1.20(t, J =7
3H), 1 222(d, J =7 Hz, 3H), 2.5|-2.618§5m 1H), 2.98{dd, J = 14.5, 8 Hz,

1H), 3.01(t, J

= 2H)) 3.08(dd, J® 4.5 4 Hz, IH), 0 3.16(dd, J =
|4, 7 Hz, 1H), 3.
J

7 Hz,
41-3.47(m 1H), 3.52(dd) J = 14, 5.5 Hz, 1H),3.61-3.67(m
=8, 4

=8

1 H), 4.06(dd, He) 1 H), 4.12(t, J =7 H, 2H), 6.61 (d, J =8 He,
2H), 6.8 5 (d, J Hz) 2H), 7.14(d, J = 8 Hz, 2H)) 7.18(d, J = 8 Hz, 2H).
"C-~~ (125 MHz, CDCI3): 8 11.43, 14.98, 34.84) 37.43(q, | = 25 Hz), 37.89,
43.88, is 6&-FOR G098z CRGA) 5143, 113,26)3, 3314537 (526) 61.0,56.4688.9,88%, 85(q, J

103, 3 (4. (32 Cn Bt e Ry WHoABHAR 1 2. of hokypropanoi ¢ acid et hyl '

ester zo 3-{4-[2-(4-Cyanophenyl)ethoxy] phenyl}-2-et hoxypropanoi c acid ethyl
ester was synthesi zed using the sane nethod as in Exanple 38(c) using
2- et hoxys- 3-Fxamplediix Y PR RHoXy Briéiéimethwivdabotyfimieslpbmy(ldescr i bed in

Exanpl e 20Db 2 27. 18 | e) and p-cyanophenet hyl al cohol (2.73 g;
18.52 mmol € .0&36{'1?8 @lp%oﬁc %n%mi ntemipted after 2 hours. Purification by

chromat ography on silica gel using first dichloronethane and is then
petrol eum et her: di et %-Hzet her as eiuants gave a m xture of product and

starting néBE{EdIOXYH; vbéémeﬁhgmPnbe@vlmeh:hynylk&vexﬁpmmommm th

o0 um Surcrah g [ OB (o RO o R A B 'S o1 1o s 53
(yield g2 %uaﬂiﬁzd:3ﬁ1{r&r([1@n(1)4mﬂ}lﬂﬁﬁﬁfh9wklhe(d1@3w mnarﬁxxbaue)?@&daweammaml c acid

ethyl ester. 30 o Nov_2002 WD 99162871 PCI/ SE99/ 00942 140 'H-NNi |t (400
|sz cpcy, )ml waaadﬁed slowlysilhe rpactioppmyixture was stirred gyar niphty hygrpchloriomid (194, (m

2ry . 314 (o 3tk odichadly Ry aibeiad eipbilleg! Horeda B3 Beckdl e, 90 3. 99

2H, J=8. 6 hth dnh[yieeavdtaad): prgénié phabewa? Btied) ﬁ&hlindgiiésmmmﬂ&w anddgvapotated (dm
2H, T=8.3 Hz, ol ved). "C-NVR (100 MHz; CDCl,): 8 14.1, 15.0, 35.8,
38. 4, 60.7, anfy 4 g(§9/ @lgé)dsg‘z °€5°IU3:4’,S"{gﬂr(@ﬂhﬂma@mﬂ%mwhﬂﬂb 74, 130. 4)
132. 1, {44 ehox}BRerdl) plofindte abiX DbIRiY-

3-{4- (2 (4- Cyanophenyl)ethoxy]phenyl} 2- phenyl sul f anyl propi oni c acid et hyl
ester "o 3-{.~-Hydroxyphenyl) - 2- phenylsulfanylpropan0|c acid ethyl ester

uas © eact ed ol Qo OURROBBEIS Y Ls 55681 B 08, 485 BRSNS A"

henyl | | t )
Cﬁamg eg%om?ﬁ;mcybphﬁ,;mb}s 27 Sshmxh%g (d, q@g cprpd(@, k5] @s@c‘d QH‘? 7hMJ (d:(am)er 31 S

3.84 (dd, T3l (dRH77.30 (b8, 1) 2H) 4, 16 (t, 2H), 6. 77 (dm 2H $J=8.7 Hz

unr esol ved) 7.10 {dm 2H, J=8.4 Hz, unresolved), 7.26-7.31 (m 3H), 7.39
(dm 2H° J=8.0 Hz, unresolved), 7.41-7.45 (m) 2H), 7.60 (dm 2H, J=8.4 Hz,
unr esol ved)C- Mﬁam ; BBCL): §15.3,35.4, 38.1, 52.6, 67.0, 68.9, 80.0, 114.7, 129.0,
3-{4-(2-(4- Cyanophen ethoxy]phenyl} 2- phenylsulfanylpropan0|c acid

3- {4 [2 (4-1 énb’@ﬁeh g,elﬂﬁéxy] phenyl } - 2- phenyl sul f anyl propi oni c acid et hyl
ester (described in Exanple 104) was hydrol yzed using the sane nethod as in

Exanple 2 to give
3-{4- (2- (4-BymBRAE thpe‘éyzlmh&dwéﬂao moi ¢ aci d.

" H NWR (SOO‘IVHg—UDg}{h%{ I(8 2.96-3 @&Bﬁ&%hé@)ﬁ@%j?ﬁ%@%m 3.77-3.83
(m 1H) 2 4e1hyls@tfanmﬂppam@asxdm9ﬁ)y1@stm8 (dm 2H, J=8.8 Hz, unresolved)) 7.10
(dm 2H, J=8.8 Hz, unresolved)) 7.23-7.28 (m 3H), 7. 3S (dm 2H, J=8.3 Hz)
unresol ved), 7.38-7.43 (m 2H),

(a) 3-(4-Benzyloxyphenyl)-2-ethylsulfanyl propanoic acid methyl ester

Potassium hydroxide (0.092 g; 1.64 mmole) was dissolved in methanol. Ethanethiol (0.133
3 g;2.14 mmole) and 3-(4-benzyloxyphenyl)-2-chloropropanoic acid methyl ester (0.5 g;



7.56 (dm 2H, 3=8.3 Hz, unresolved). 2 0 NOv 200Z WD 99/62871 141

.PCT/ SE99/ 00942 "C-NWR (125 NfHz; CDCh): 8 35.7, 36.7, S2.1, 67.5) 1?({)0@‘/ 2007
| 14.5, 118.8, 128.2, 129.0, 129.70, 129.73, 130.1, 132.1, 13Z.7, 133.

144.1, 157.4) 177.3. Exanple 106.

2- Et hoxy-3-[4-(2-{4- (i sopropyl am nocar bonyl ) phenyl } et hoxy~ s

phenyl ] propanoic acid ethyl ester (a)

4-1 2- (4- Forwplgplesnpxy) et hyl ] benzonitrile io p- Hydroxybenzq;lcqglgymg‘(_m. 9 g;
203.8 muol e) was di ssolved i_n dichloronethane (dry). ADDP (47.2 g; 187

nmol e) was added fol |l owed by addition of triphenyl phosphine (49 g; 187

ol e) - The reaction mxture was stirregyat roomtenperature for 45 mnutes
and then p-cyanophenet hyl al cohol (25 g; 110 nmole) dissolved in a small
anount of dichloronmethane (dry) was added in portions during one hour. The
reaction mxt',ire was ~ s stirred at roomtenperature over night, filtered
and evapor afl &d mrfitiepwat addedpTye redfctivmmivters ivdiu etumesd &irbont tengpetaturs bvay nizhihy|

acet at e: hept.ane as el uant gav ?rlugtu: |eI d) of 4
[2 (4 f or my DpHEASHFY 60 HV‘P]”B%%@G‘?:’%’P @@écmmﬁa@m)wd%e%aszl (t,
0 o o0 (LY R iR A el i Shpimfegihel €

120 4, 131. the atfiie cﬁu,a:cbﬂSva%ﬁltc&H@ﬁ?BvapbﬂﬁorSof th&dolBent D2.(B47 g B6(T0) yield)
4-12-{4- Formyl phenox )ethyl}E H’Zg% 1:

4-[ 2- (4- For RWW heByl-BeHY ity prapgngicracd meylesitrol ) was ref f uxed
in sulfuric acid (I50 m) and water (150 m) for | hour. Evaporation gave
10 g (100 %vyield) of 4-(2 (4-fornyl phenoxy)ethyl]benzoic acid 30 2 0 Nov
2002 WO 99| G23WRPEX IFEEOCDRR 2 1.282t, 3IHD,.-63R n(, QEN), M&(mDﬂvBOMOm 1d#)3. 13 (t,

b 5% isofl) vl s b It prrtindd e Beh Sl s faiat s *

4-[ 2- (4- For nyl phenoxy) et hyl ] benzoic acid (8.11 g; 30 mvle), TBTU (10 6 0;
33 nmmole) and D VLAP (8.1 g; 66 nmole) were dissolved in DVF (86 nl). The
react i onom x4)(2rEthylaslfanybB-éérhpdroxymhényd poeprhoiaadd et 6991 ani ne {12 g; 200
nmol e) dissolved in DMF (100 m) was added. The reaction m xture was
stirzed at roomtenperature over night. A large ~o anount of water was

added and t@Q4meﬁ£ﬂ5>@pﬁ@®lﬁ2ﬁﬁﬁ1§1§ﬁlﬁﬂyWﬁﬂh@i&BﬁH n?éﬂ%tl@%t&'(o 3fhe10p gamdle phase

was washed with potassi um hydogen sulfate (O. wat er and brine and

dried wth swediligsalead i dichloreyeihase 1.5 Bh- Bm@hﬁsgﬁ@%@ ng1).9% a5 adfed) foldgwed by
ok i OB ol P SRR i AN WO
15 for 3 hours at room temperature and then quenched with water (3 ml). More
dichloromethane was added and the phases were separated. The organic phase was washed
twice with brine and dried with sodium sulfate. Evaporation of the solvent gave 0.2 g
(74.3 % yield) of ethylsulfanyl-3-(4-hydroxyphenyl) propanoic acid methyl ester.

2 'H-NMR (300 MHz; CDCL): 8 1.23 (t, 3H), 2.62 (q, 2H), 2.90 (m, 1H), 3.11 (m, 1H), 3.51
(m, 1H), 3.68 (s, 3H), 6.73 (d, 2H), 7.05 (d, 2H).

(¢) 3-[4-{2-(4-[tert-Butoxycarbonylamino]phenyl)ethoxy} phenyl]-2-
ethylsulfanylpropanoic acid methyl ester

25
Sodium hydroxide (0.045 g; 1.25 mmole) was pulverized and added to DMSO (10 ml). 2-
Ethylsulfanyl-3-(4-hydroxypheny!) propanoic acid methy! ester (0.21 g; 0.87 mmole) was
added followed by addition of 2-[4-(tert-butoxycarbonylamino)phenyl]ethyl-4-
methylbenzenesulfonate (described in Example 40a) (0.342; 0.87 mmole). The reaction

30 mixture was stirred at room temperature for 3 hours then all the starting material were



6.94 (d,2H), 7.36 (d, 2H), 7.61 (d, 2H), 7.77 (d) 2H), 8.11 (d, 1H), 8.22
(s, 1Fi). (d) . . 0y 2002
2-Ethoxy-3-[4-(2-{4-(|sopropylarnlnocarbonyl)phenyl}ethoxy)phenyl]aczgw&g
acid ethyl ester 20 4-[2-(4-Fornyl phenoxy)ethyl]-Nisopropyl benzam .de (2
g; 6.42 mmle) and (1, 2di et hoxy- 2- oxoet hyl) (trphenyl) pbosphoni um chl ori de
(3 g; 7 nnnle% were dissolved in chloroform The reaction m xture was

cool ed on anP&¥¥dth. Tetranmethyl guanidine (1 g; 8.7 nmolRST/SKEY%8#ded i n
portions. Tne reaction mxture was stirred over the weekend then is the

sol vent _was evaporated. The residue was g;ssolved in ethyl acetate and the
precipitating, triphenyl phosphi ne oxi de¥%has filtered off The filtrate was
evaporated. Crystals were obtained by freezing an et hanol /water solution of
the residue. The crystals were filtered off and washed with a very cold

m xt ure of o t@tk;ﬁ%{
2- et hoxy- 3- ‘[32&?{2?19& élé@{afdgggﬁggy*gm‘&ﬁgég?gtgny ; ) phe dﬁ ?150?(19)“5 eeargl)c/iﬁ acrylic

acid 30 et hyie sﬁsﬁgwmm@bt@wedght TRenGhe\(ectiDAGR x W \9% tﬁez&?llmﬂnétﬁemyl

PCT/ SE991009 2 ' H NNLR (400, MHz 1.37 (t, 3.15
(t, 2H), 3.§8eryd "aﬂéﬂné’i‘“{ fe 5‘2%&2“2@3(1 gﬁéd h@f 0(15§°1dlvaﬂyd ﬁ‘-é 88 (d

2H), 6.96 (Snebhde wde 24 AR 5
Clli_)DCh) 8 1&912 bliéggse &2%%#%6 6, Ofagl%pgazsz?"ag%%ﬂ@é&é, 11%%3@.0

127.7, 128. matexgnnseqwe13®r®xneﬁmd¢ulnadzn@;aammmdlaxﬁgal cHher. 1AGBIO prafiie. 5. ()

2- Bhoxy- 3. [ (204 (LS aRed 18 DAGA BaaY! LRSI gt hoxy) phenyl ] propanoi c

2- Et hoxy- 3- m&&x&ﬁaﬁzm&m&ameﬁ&r@@wh%'gwe} @txk'%m)weﬁmléix lic

acid ethyl ester was hydrogénated using the saie net as In arrp e 1 (d)
to give 2- et{ﬁd%{ﬁe@bpt@xycamonyIammo]phenyl)ethoxy}phenyl] 2-ethylsulfanylpropanoic acid
(2-{4-(isopr %Illam nocar bonyl ) phenyl } et hoxy) phenyl ] pr opanoi ¢ aci d et hyl
ester. ~s ' ® (400 MHz; CDCl,): 8 1.17 (t, 3H), 1.21-1.28 (m 9H),
2.95 (d,2H), 3.12 (t, 2H), 3.31-3.39 (m iH, 3.56-3.64 (m 1H), 3.96 (t

(ot oA i e Ve 7C1DZ61@»46§’5;2(«"5@ Dt =, BB e 201568 o 1D 0y |
19006, 131, & 2313 0m2 &fﬁ (molig 86 %“D%%%Zﬁéx"% (Fei@o?‘)gedz Furf) 120,

2- Et hoxy- 3- 748((@288; mgs(tapzmpyl am nocar bonyl ) phenyl } et hoxy) phenyl ] propanoi c
acid is

2- Et hoxy-3-[4-(2-{4-(isopropyl am nocar bonyl ) phenyl } et hoxy~henyl ] pr opanoi c

aci d et hyl eglRiR( @@M‘sz@@(jlj? SETQ%TQB@ 2@@)35(3 179 43%, 34.31689, 8D.7VVBS1.7,
di ssol ved in tetrahydrofuran Li thi um ydrOX| de’ (0.056 g; 2.34

mrol e) di ssdll%.ed2bna, itled3¢.6 1r313)1 1/&330 Mﬁi@dS%BQWM 30 in portions during 20
m nutes. The reaction mxture was stirred at roomtenperature for 3 20
NOV 2002 WD 99/ b2871

Example 44, 3-[4-{2-(4-[tert-Butoxycarbonylamino]phenyl)ethoxy}phenyl]-2-
ethylsulfanylpropanoic acid

20
Sodium hydroxide (0.14 g; 3.5 mmole) was pulverized and added to DMSO (15 ml). 2-
ethylsulfanyl-3-(4-hydroxyphenyl) propanoic acid methyl ester (described in Example 43b)
(0.21 g, 0.87 mmole) was added and the resulting mixture was stirred at room temperature
for 10 minutes before addition of 2-[4-(tert-butoxycarbonylamino)phenyl]ethyl-4-

25 methylbenzenesulfonate (described in Example 40a) (0.342 g; 0.87 mmole). The reaction
mixture was stirred at room temperature for 4 hours, Sodium hydroxide (1.08 g; 2.7
mmole) was dissolved in water (15 m!) and added to the reaction mixture followed by
addition of tetrahydrofuran (5 ml). The reaction mixture was stirred at room temperature
o;/er night. Most of the solvents were evaporated. The residpe was treated with diethyl

30 ether and water and the phases were separated. The organic phase was dried with sodium



| 44 PCT/ SE99100942 hours and then diluted with water followed by carefu

.evaporation of tetrahydrofuran. The residual water phase was extractze
with diethyl ether, then acidified and extracted with ethyl acetate.

et hyl acetate phase was washed with brine, dried with sodium sulfate
evaporated. The residue was di ssolved in nethanol (10 m ) and sodi um
hydr oxi de (0.109 g; 1.73 mole) in water (3.~ m) was added. The solu
was evapor ayedserth t he resi due redi ssolved in water. Freegergtyplongdzga
0.643 g (65.2 %yield) of 2-ethoxy-3-[4-(2-

{4(i sopropyl am nocar bonyl ) phenyl } et hoxy) phenyl ] propanoic acid. io "H
(400 IviHz; D~0): 8 1.04 (t, 3H), 1.2 (¢d, 6H), 2.73-2.81 (m 1H, 2.8
(m 3H) 3.22-3.31 (m IH, 3.4~-3.~5 (m 1H), 3.86-3.92 (nllkb, 4.09
3H), 6.77 (d, 2H), 7.6 (d, 2H), 7.24 (d, 2H)) 7.58 (d, 2H. "G NWR (1
MHz, DZO: 8 15.3) 22.6, 33.8, 39.3, 43.4, 66.7, 69.6, 83.6, 115.9) 1
i's 130.2, b3ifaapdeap@ated Sorayatqgraphy of #e. ssiduesim slicegelmsing aimedient

|(oﬁ)en32/| 3 te[' b %%gﬂ%;{o}%%%g%{ﬁzgﬁgghﬁ@% of 355 3011 00) 68 898 B ha B
3-{4-[2-(4 Jge;m)rm Qil(@hwdxpwtmﬁb ]p}?e glt)masappﬁ@gﬂ gic acid hydr

chloride ( ribed in anpl e 56a) (0.2 547 nmole) was di ssol ve
t et r ahydr ofethrydsutfar(ySprapanoic8eidi um hydrogencar bonate (0.053 g; 0.631 nmo
was added and the m xture was stirred far a little while.

2- (VI et Hyl t hi 0) phenyl isocyanate (0.108g; 0.596 mvle) was then added
reaction muh® WeeMsiz CDEU):@Vena BH), aa@lfstbmzeugﬁoz@t eq7i®, UHy ne3s
Chr omat ogr aphy of the residue on silica usi n chior ot net hane an

net hanol i (md2BhBobdmeliihde4 (294 H) 556 (B9BEhE. 6@(0%21'3&,57 & [dadtD), gaddd Pl

% yi el d) ofufés%ﬁ et hoxy-3-(4- {2-[4-( {

[ 2- (et hyl s'ufFn ani | i no] car bot hi oyl } am no) phenyl ] et hoxy}

phenyl ) propanoi ¢ aci d. 2 0 NOv 2002 WD 99l 62871 PCTI SE9910094."' . 14
7

H NVR (600 MHz; DNi SO-d6): 8_0.96(t, J = 7 Hz) 2.35(s, 3H), 2.
=14, ® HExampjg)4s. 3: @—1[’((emert-Butexmrbosylla@m@hﬂyl)etizompl{eflyl #=6.6 H,
4.
7.

-6

. 18-3 .23 1 3.82(dd, J =8, 5 Hz, 1
6.6 Hz, Eg“?tf(aa‘dﬁﬁzﬁé&gl He) 2H) 7.(()6(d) J =84 H, 2t|)|),
1.7 1.4 Hz)1H))719726(m4H) 731(d ) =778 b ). 7.

Hz, 9.21(s, 1 and 9. 84(s "C-NVR ( 150 O
15. 29) 15 439{4 A(4grgr-Bypxye: ovawphwlmox@eh@gl} 211%079?(%51010 194 37¢

3647 1 3qeabeiE) E3feedd) G2 5nAR) U e fRefl i 20) 1o 13
i Zoféﬁ?giq‘eshgﬂgmm%@a it tmﬁ?{fdfﬁz' I e ey TR
synt hesi zedocug? ‘E%@“é’gﬁ%‘ E%‘f g’g?d HEmOE %K‘iﬂeiﬂé‘éﬁ%ggﬁﬁé@ r%%%c
acid. zo ' y%lsgg),ﬂmge)aggqomugs .23(d, 3 = 6 Hz, 6H), 3 68- 3. 75(

1H), 4.15(s, 5.23(s, 2H), 7.36-7.41(m SH). (b) Benzyl
3- [ 4- ( benzyTiexyzctiemmpifture was sirredmyrynightiat moertemperates aBérttze;uextracted with

L (DeNZYL QAP dyefoden SRE SR YordsaREORAASR: Sl o/l REEbASE T ©

CLLWQ

20  organic phase was dried with sodium sulfate and evaporated. Chromatography cn silica gel
using dichloromethane with methanol (1%) as eluant gave 0.36 g (29.7 %) of 3-{4-[2-(4-
tert-butoxycarbonylaminophenyl)ethoxy]phenyl}-2-ethoxypropanoic acid benzyl ester.

'H-NMR (400 MHz; CDCL,): § 1.18 (¢, 3H), 1.53 (s, 9H), 2.98 (d, 2H), 3.07 (t, 2H), 3.32-
3 3.4 (m, 1H), 3.56-3.65 (m, 1H), 4.03 (¢, 1H), 4.16 (t, 2H), 5.15 (s, 2H), 6.53 (bs, 1H), 6.8
(d, 2H), 7.12 (d, 2H), 7.23 (d, 2H), 7.25-7.38 (m, TH).

BC.NMR (100 MHz; CD,OD): § 142, 27.6, 34.9, 38.2, 65.9, 66.4, 63.7, 76.6, 80.3, 114.3,
118.8,128.15, 128.2, 128.3, 128.8, 129.2, 130.3, 133.0, 135.8, 137.7, 154.2, 158.0, 172.8.

30

N@P?ﬁﬂz

and

tion
Ve

hi 1 ~i R
B-2.97
(m

DO

»8. 3,

no)

o)
d in
e)

The
ZS

d t hen
g (75

D(dd,

08(t .
12(dd,
39(d,
ds): 8
2C)

5. 44,

ANoi C

4]

tic

m




2-1 sopropoxyacetate using the same nethod as in Exanple 58b. ' F-I
'E and Z isoner nzixture(400 WHz; CDCl,): d 1.31 (d, J = 6 Hz, 6H of V%ml
isoner), 1.32(d, J =6 Hz, 6H of one isoner), 4.45-4.53(m 1H) 8@

2H), 5.31(s, 2H of 2 0 NOV 2002 WD 99/62871 PC T1SE99100942 146 one
isomer), 5.32(s, 2H of one isoner), 6.98-7.0(m 2H), 7.07(s, 1H of one
|soner) 7.08(s, 1H of one isoner), 7.35-7.47(m 10H), 7.8I-7.85 2H)

" G- NLZR( 100W@9P62871 cDCl,): 8 22.41(2C), 66.60, 69.85, 74PST/SEIPHR 9%3{20),
124.64, s 126.79, 127. 38(2C), 127.94, 128.10(2C), 128.15, 128.50(40),

| 31.84(2C), 135.89, 136.62, 141.64) 159.08, 164.81. (c)
3- (4- Hydr oxyphenyl ) - 2- i sopr opoxypr opanoPe acid ~ 0
3- (4- Hydr oxyphenyl ) - 2-i sopr opoxypropanoi ¢ acid was synt hesi zed from benzyl
3-[4 (benzyl oxy) phenyl]-2-i sopropoxy-2-propenoate using the sane nethpd as

Ex I : 8 1..98 21(d} J =
I s T S
3. 56- 3. 63(n1 1H), 4. 14(dd J =8, 4 Hz, 1FD is 6.80(d, J = 8.3 Hz, 2H),
7.15(d, J 8.3 Hz, 2H). 3-(4- Fwdroxy henyl ) - 2- |sopropoxypropan0|c acid

met hyl est ero-Mb&’k{wer%Bgmxmdmxlyrph@n&qnyl) ¢@Woﬂéﬂﬁhmmm0@ agetsethyl
th d 5% f

:S%y?4 ﬁ;hfgxflstfsil @%Cflg géﬁp%lpox %%anofnémé%&sng L ro&nml&r mfﬁef )

1.00(d, J =84 Hesoldkdn wis codRf &b -78° €. BIHAZ. (23H), 153 rgp(ld%me]le Qs‘hddéii 5 H

74
1H), 2.98(dd, J =14, 5 Hz) 1H), 3.50-3.57(m 1H), % , 4.07(dd, J =
8.5. 5 Hz, Bidly.Gheegeetonymiztuge Was pirredpl- 7&°nfa|and7f01lgt~qc} by ECsA@,ewl)ourst e)

2-1 2- th h I [

2 SO OPON ol Ay b OB S owy) pheny ) propanbi
2- | sOpr opoXyrhd rdadtidriwdsdubishbd with kduesys acyqhen yhibaidadythoidion]rputpbina
acid nethyl ester was synthesized from 4
3- (4- hydr oxhSHemyspitate; W%Vﬁ? émmhaouahhﬂﬂcmdﬁw filstesvange
by uet gt N e e L B ST T BRE T &
EI) 99(2 d97J( = a6ethZ)he8fane (ghadienf 12.5 J 160 % offlethyBddptateP g 8@ O{0gl(26B ‘i; yﬁd}?’f t@éﬁ Hz, 1

, S ,

3.503. SS(m 431542 (3%10"}3FD°X°PE%®PP8‘EP&Y\?@DSh@Y%°PE‘QeI 4.17(t, 0 =7
Hz, 2H), 6.83 (d, J =

'H-NMR (400 MHz; CDCL): 5 1.19 (t, 3H), 1.53 (s, 9H), 2.80-2.86 (m, 1H), 2.90-2.96 (m,

15 1H), 3.04 (¢, 2H), 3.40-3.50 (m, 1H), 3.55-3.66 (m, 1H), 3.79-3.84 (m, 1H), 4.13 (t, 2H),
6.51 (bs,1H), 6.83 (d, 2H), 7.14 (d, 28), 7.21 (¢, 2H), 7.31 (d, 2H), 9.68 (s, 1H)

BC-NMR (100 MHz; CDCly): 8 15.5, 28.6, 35.4, 36.1, 66.8, 69.0, 80.7, 85.4, 114.7, 115.0,
128.9,129.7, 130.6, 133.1, 137.0, 153.1, 157.9, 204.0.

20
Example 47. tert-Butyl 4-[2-(4- {3-[berzyl(ethyl)amino]-2-ethoxy-3-oxopropyl} phenoxy)-
ethyl]phenylcarbamate

3- {4-[2-(4-tert-Butoxycarbonylaminophenyl)ethoxy]pheny!} -2-ethoxypropanoic acid

25 (described in Example 39) (6.09 g; 14.2 mmole) was dissolved in acetonitrile (150 mmnl) and
the solution was cooled to 0 °C. DCC (3.51 g; 17 mmole), HO-Su (1.96 g; 17 mmole) and
DIPEA (2.2 g; 17 mmole) were added and stirred for 15 minutes before addition of N-
ethylbenzylamine (2.72 g; 17 mmole). The reaction mixture was stirred over night and then
filtered and evaporated. Hydrochloric acid (2 M, 200 ml) was added to the residual oil and

30 the obtained mixture was then extracted three times with ethyl acetate. The organic phase




8.6 Hz, 2H), ?.17 (d, J = 8.6 Hz, 2H), 7.25 (d, J = 8.6 Hz, 2H), 7.36|(d, J
= 8.6 Hz, 2H). ~o "G NVR{100 MHz; CDCl,): d 21.40, 22.49) 35.10) 37.2?,NOV 1002
38.82, S 1.80, 68.13, 72.39, 78.33, 114.20(2C, 121.90(20), 129.62,
130.43(2C), 130.51(2C)) 137.92, 147.80, 157.32, 173.48. is (f)
2- 1 sopropoxy- 3- (4-(2-{4-net hyl sul fonyl oxyphenyl } et hoxy) phenyl ] pr opanoi/ c
acid
2- | sopr opoxwe39x71( 2- { 4- met hyl sul f onyl oxyphenyl } et hoxy) pheaykEareaanoi c
acid nmethyl ester (0.1 g; 0.229 nmole) was dissolved in tetrahydrofiiran(2
m ). Lithium hydroxide (0.006 g; 0.25 nmmole) in water {2 m) was added. The
reaction m ~cture was stirred at room zg tenperature for 8 hours.
Tet rahydr oFuran was evaporated. The remal ni ng water solution was extracted
with diethyl ether. The water solution was then acidified w th. hydorchloric
acid (1 %9 to pH-2 and extracted twce with ethyl acetate. The organic
phases wer ewssomdshetewitiasediulr hetlogentdibammgnekitiom dsist fxdthenaghbehurs ehlbedindwas
evaporated and 0.085 g (88 yield) of
2- i sopr opox§'#BYFES-( 2- {4- net hyl sul f onyl oxyphenyl } et hoxy) phenyl ] propanoi ¢ zs

acid was o i ' L Ll 400, : X , = : ,
1.15(d, J Eé%bﬁg{agr ??Ebmk,df\fk.’%%f‘g'éf kil %!,HE g?%“ﬁ%&‘%g@é.l %i:é.@%?’? n“qs‘gés,_P D
3.11(s, 3H)the Srad@ntklEiBAngchiihc 3= GBRAAFS.3 % yBId of BrSbutid 4-R-M)(3- 4. 13 (1, J =
6.8 Hz) 2 H), 6,.80(d, .J.= 8 3 oH), 7.14(d, J = 8.8 Hz, 2H), 7.21 (d, J
~0 = 8.8 Hz?“%ﬁé(“g}g}gmimjf(%Ffmj'x:z’@P?%},Phwy)emytlpbmmk?@fbé@a% PCTI SE99/ 00942
WD 991 62871 148 1' CG-NMR(100 | ~iz; CDCl,): b 2I.68, 22.16, 35.Q7, 37.21,
38.29) 68.12, 73.12, 77.73) 114.28 (20), 121.89 (20), 129.02, i30.49 (20))
130. 57 ( 2C) HESWRS@00 Mz, PBCL)78 177 @rdH)1 753 §9 SHE 19431 & ¢th, 4501 3.99-8y7 The

di abot o mi L0 S¥beHe Yond 4EPORRLR 1 s B G 68 o) Ponal LG okl Cher
conpound byy gayagenofper b 7daidhy2ipr 7 days. On the last day of the :
experinment the aninmals were anesthetized 2h after dose in a non-fed state

and bl ood was collected froman incised artery. Plasma was anal yzed for

cbese di abery SNRENIARICPEENS FE Ko i S Eb e DB RaTa 5 b e
mce was nmepsur ezh Habopelsandi1 a1, a86.8EB8SX P11 BRI, #ngly t he obt ai ned we| ght
gain was conpared to the weight is gain of the control animals. The

i ndi vi dual values for glucose, insulin and triglyceride |levels of the  mce

fromthe te o) r e rcent I e Qf, the
cor respondiﬁ E 4&9S_’,‘f‘@r-[gﬁ%ﬁ%ﬁ?@%&b@ﬁyl&@ggﬁ&wﬁg&%ﬂ?rg 1?"'%'her apeutic
ef f ect " 1nasetedlypropaiottheRisetiyiestaver age percent reduction of the Zo three

vari abl es glucose, insulin and triglycerides below the levels in the
control animals. The therapeutic effect of the tested conpounds accordi ng

0, LTLe S RIO A B R Ll l Br 0 21 sonpound,
days. is The superior effects of the tested conpounds according to the
vent i on compaled. L9 Lt e Lrool Ll azghe uhen, gl ven, | B L. SAT% 952 dose
20 g 10.38 mmole) was dissolved in dichloromethane (21 ml). Triethylamine (2.17 ml; 15.6
mmole) was added and the mixture was stirred for 20 min and then cooled on an ice-bath.
Methanesulphonyl chioride (1.25 g; 10.9 mmole) was added slowly. The reaction mixture
was stirred for 3.5 hours and the formed precipitate was filtered off. The filtrate was
evaporated and the residue redissolved in ethyl acetate. A new precipitate was formed and
25 filtered off and the filtrate evaporated. Chromatography on silica gel using heptane:ethyl
acetate (2:1, 1:1) gave 3 g (100 % yield ) of 2-[4-(tert-
butoxycarbonylamino)phenyl]ethylmethanesulfonate.

'H-NMR (400 MHz; CDCl,): & 1.52 (s, 9H), 2.87 (s, 3H), 3.01 (t, 2H), 4.39 (t, 2H), 7.16
10 (4, 2H, J=8.45 Hz), 6.45 (bs, 1H), 7.33 (d, 2H, J=8.45 Hz)




efficiacy of the claimed conpounds. 2 o Nov 2002 WO 991 62871 149

Abbr evi ati ons PCTI SE99] do942 N'ffaDvhon insulin dependent diabetes 70 NOV 1001

mel litusl RSi nsulin resistance syndronms VLDLvery | ow density

| i popr ot ei nsHDLhi gh density |ipoprotei nsPPARperoxi s_one proliferator
activated receptorLDAlithiumdiisopropylam deLHVDS| it hi um

hexanet hyl di si | yl am ne~o Dhi Fdi nmet hyl f or mam deDEADdi et hyl

azodi car box¥OER’MDOPaz odi car bonyl PCT/SE99/00942

di pi peri di neEDC1- ( 3- di met hyl am nopr opyl ) - 3- et hyl carbod. i i m deDCCdi cyc
| car bodi'i m dees HBTUO benzotri azol -1 -yt -9%/\1, N, N, N -tetranet hyl uroni um
hexaf | uozophosphat eTBTUO benzotri azol -1-yI-N, N, hT' , N -t etranet hyl uron
tetrafl uoroborat ePyBopbenzotri azol e- 1-yl - oxy-1ris-pyrolidi no-phosphon
hexaf | uor ophosphat eTEAt ri et hyl am neDi PEAdi i sopropyl et hyl anti nezo TLCt
| ayer chr omat ogr aphyTHFt et r ahydr of ur aaPd/ Cpal | adi um on char coal HOBt xH
1- hydr oxybenzotri azol e- hydratettri E)I et 2s ssi ngl etddoubl et g quartet q
quintet m ~ VIRA|1 @9 MaH: 6P Uho2ds 2,

di et hyl sullg§§<i de PCT/ SE99/ Ua942 DI BAL di i sobutyl al um ni um hydri de

0 VvV 2002 WO 628i1 1$1 CLAI1~1S 1. A conpound having the general fo
LCH2l n - CHZ - pI \ D-- D' s D__ PCTI SE99/00942 and stereo - and
optical isonmers and racemates thereof as well as pha.-naceutically
accept abFe &Pt B 2dbteraButoxssgbanypangphenybethoryiphenyid rlesshoxypreparsiicrid o

Ais situatgﬂg%tc;he ortho, meta or para position and represents io R3 R~

RBR I I i -C=C-COR) wherein 11 R4 R2 Ris hydrogen;
wherein Ra represents hydrogen, alkyl, aryl or aLicylaryl;

2-Ethoxy-3-(3-hydroxyphenyl)propanoic acid ethyl ester (0.76 g, 3.2 mmole) was
dissolved in acetonitrile (30 ml). Potassium carbonate (0.53 g; 3.8 mmole) was added
1o followed by addition of 2-[4-(4-tert-butoxycarbonylamino)phenyl]ethylmethanesulfonate
(1 g; 3.2 mmole). The reaction mixture was refluxed for 4.5 hours and then more
acetonitrile (20 ml) was added. The mixture was refluxed over night and then evaporated.
The residue was redissolved in water and extracted with ethyl acetate. The organic phase
was washed with water and brine, dried with magnesium sulfate and evaporated.
15 Chromatography on silica using ethyl acetate:hexane (1:4) as eluant gave 0.8 g (54.6 %
yield) of 3-{3-[2-(4-tert-butoxycarbonylaminophenyl)ethoxy]phenyl}-2-ethoxypropanoic
‘acid ethyl ester.
The product was freeze dried before used in the next step.

20 'H-NMR (400 MHz; CDCL):  1.17 (t, 3H), 1.32 (t, 3H), 1.52 (s, SH), 2.98 (d, 2H), 3.04 (1,
2H), 3.32-3.4 (m, 1H), 3.57-3.65 (m, 1H), 4.01 (t, 1H), 4.13 (¢, 2H), 4.18 (g, 2H), 6.51 (b,
1H), 6.76 (d, 1H, J=7.98 Hz), 6.79-6.85 (m, 2H), 7.17 (4, 1H, J=7.97 Hz), 7.2 (d, 2H,
J=8.28 Hz), 7.31 (4, 2H, J=8.28 Hz).

25 PC-NMR (100 MHz; CDCly): 8 14.4, 15.3, 28.6, 35.5, 39.6, 61.0, 66.4, 68.9, 80.4, 80.6,
113.0, 115.9, 119.0, 122.0, 129.4, 125.7, 133.2, 137.1, 139.0, 153.1, 158.9, 172.7

Example 49. 3-{3-[2-(4-tert-Butoxycarbonylaminophenyl)ethoxy]phenyl}-2-
ethoxypropanoic acid

30
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is -NRaRb, wherein Ra and Rb are the sane or different and Ra is as d
above and Rb represents hydrogen) al kyl, aryl, alkylaryl, cyano, -
-Ca>rkyl, -Caryl, Qalkylaryl, -COR or -SQZRd, wherein R represents
hydr ogen, al kyl, aryl or alkylaryl and Rd represents al kyl, aryl or
al kylaryl; R is alkyl, aryl, alkenyl, alkynyl, cyano; zo -CRe, where
is al kyl, acyl, aryl or alkylaryl; -O[CH-m-ORf, wherein Rf represen
hydr ogen, cyl, aryl or alkylaryl and mrepresents ﬁﬂs er
-OCO\IRaR‘,aVl/\Aﬁgér/GeZPﬁ Ra and R are as defined above; -SRd, v riePfPlﬁgng i
defi ned- above; zs -SOZNRaRf, wherein Rf and R are as defined above;

of | ned
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NOV 2002 WD 99/62871 152 -SOZORa, wheregsn R8 is as defined above; - COORd,

wherein Rd is as defined above; RZ is hydrogen, hal ogen) alkyl, aryl,
al kyl aryl) PCTI SE99/ 00942 R3 and R4 are the sane or different and eac
represents hydrogen, alkyl, aryl, or alkylaryl, s nis an integer 1-6
situat ed i n-{he- @rf?htﬁuwmearaom'ﬂanpmemm}tomp]pharyd} -2-efwegeopagoic acid ethyl

- d, vvh def Rf
ns ot net S s D B %Ef%a'ﬁ%%ra%}a%‘:wc”aﬁe el R e s
-1 v' RCORa, eMtjemmﬂn Rydraide @3 defungdoPaysived ngBgr (5 ZC@&

d are as In

Rd are as i ned above; -NR SO Rd, Swher ei n and
- NR' CONRa RkslowxlbIeTflEl rpp.cPZar) miRIcg s Ristedzat BDonhExxmanmlr@for dJan‘oerseMQrealnﬂmmac

t d | | k | - NR CSNRaRk, _wh
R P R AnEr Wl (P5ae ) mmble) Ha MR S d e Suhe comptirb e A B
aryl or aLkaduasr Yétrahy@@ﬂfﬂw where@illy eReborfte@nddehigh §Rlo AR QY Grater WebRidedh e

Rd is as defined above:- -SR% wherein R is as defined above; zo -S02
wher ei n Rf hvasad) uted torgbagied with sedion bydrogde (2Rd4) andhm'rseilmloﬁawalssxta@tqdef

b - def . ab
2| '([)\lj:t ed in¥ %C%gﬁ%c%wat ﬁ%ﬁl’”ﬁs ﬁ%@?‘ﬁ? <ﬁ8 2 O%‘%f‘émnydr og
al kyl', arylnydidghsulfate kymm extﬂaak@@aﬂ cth%f tazé\@ﬁe oro&m Bbase whenaitad Rf

Rb are as defined above: - : wherein

wher ei n'Rd Wigh aétewﬁudﬁeawabé%m pulfate; quyatogcga}/mo 5he (B9 Hoieldmsa3or
t 53 POT/ SE9Qf 00942
pos L1 1A GEBE G5k ORI IR AMOKHLS B3 P FULTT

Rf and Rb are as defi ned above O?f wher ein Rf is as defi ned about .
- OS02Rd, V\,hgreln R~ i s as_defined
H-NMR (400 MHz; CDCI,) 5 1.17 (t 3H) 1.53 (s, 9H), 2.94-3.13 (m, 4H), 3.39-3.47 (m,
1H), 3.58-3.66 (m, 1H), 4.06-4.09 (m, 1H), 4.13 (t, 2H), 6.58 (b,1H), 6.77—5.85 (m, 3H),
15 7.17-7.23 (m, 3H), 7.26-7.32 (m, 2H)
BCNMR (100 MHz; CDCl,): 8 15.0, 28.4, 35.2, 38.9, 66.9, 68.8, 79.7, 80.6, 113.2, 116.0,

119.1,121.9, 129.2, 125.4, 133.2, 136.8, 138.3, 153.1, 158.9, 174.4

Example 50. 3-[4-{2-(4-[tert-Butoxycarbonylamino]phenyl)ethoxy}phenyl]-2-ethoxy-2-

20 methylpropanoic acid
(a) 3-(4-Benzyloxyphenyl)-2-ethoxy-3- hydroxy-2-methy! propanoic acid ethyl ester

Di-isopropylamine (1.1 ml; 7.78 mmole) and dry tetrahydrofuran (35 mi) were mixed and
25 cooled to -78 °C under nitrogen athmosphere. n-Butyllithium (1.6 M in hexane, 4.7 ml;
7.52 mmole) was added slowly and the reaction mixture was stirred for 15 minutes. 2-
Ethoxypropionic acid ethyl ester was dissolved in a small amount of dry tetrzhydrofuran
and added slowly to the LDA mixture. The solution was stirred for 30 minutes at low
temperature and then 4-benzyloxybenzaldehyde was added followed after 2 minutes by

30 addition of saturated ammonium chloride solution (20 ml). The mixture was warmed to

is as defined above; -0S02Rd,

or
n
Dis

are
_To
and
above;
n
n Ra)
yl,
rein
NRa Rf
ned

D

n,
and

LJ.

par a

crein




s 2. A compound according to claim1l with the exception of

.(S)-2-ethoxy-3-[ 4-{2-{4net hanesul f onyl oxyphenyl } et hoxy) phenyl ] pr opand oy 200?
acid, and
3-[4-[2-{4-tertbutoxycarbonyl am nophenyl ) et hoxy] phenyl }-(S) - 2- et hoxypr opano
ic acid. io 3. A conmpound according to any of clains 1 or 2, wherein Ais
situated in the meta or para position and represents, Ra R | - C-C -

COR, wherei WOBRB'R2 is Ris hydrogen; -ORa , wherein Ra PET/aB9@éHt ned in
claim1l1; -NRaRb, wherein Ra and Rb are the sane or different and Ra is
as-ddfined in claim1l and Rb represents hydrogen, alkyl, aryl, alkylaryl,
cyano, -OH, -Calkyl or zo -Qalkylaryl; ¥ is cyano; -ORd, wherein Rd is as
defined in claim1; -0-[CH2]m-ORa, wherein mand Ra are as defined in clam
1;, R2 is hydrogen or alkyl; zs R3 is hydrogen or alkyl; R4 is hydrogen; n

is an integ 71 154 PCT/ SE99/ 00 D is

si tuat ed |n%t ]teﬂ?ipe{r%nu% et a 8%%%%\& oS|I ? @h ¥ WREPY BRE gévéﬁf’éuacééﬁlﬁd
wherein Rd wih agedafitasigdniv ghadds Mede conBRleNRARY ashll 848 hhdBensidachl (0ar € as
defined in claim1; -NR COORd, wherein R and Rd are a5 defi ned |n claim1;

s - NR CORa) Mihed wi)renibringiriefavish magnssigmfshifatg apcheveparatel. PurifibitioRaf theher ei n R

and Rd are as. d ere n nd Rd are as
defined in cfggéranbyl M&agk%cﬁﬁerelﬁ ggla e °§R(]a%em§b defined in
clai m1; s - NReGSNRak¥(0. 1Whpdseluantiave R63 oP3-84-Béhzfl isim1; io

- S02Rd) wher elﬁﬁ Rd is asﬂdefl nﬂe% in c?g?t% ‘g‘ Sfé):dg?x%ljszﬂfd;@é,s defi ned
in claim 1; hydeagy-2-mespiropangis apidiethyResteind R are as defined in claim1;, D
is situated in the ortho, nmeta or para position and represents is hydrogen,
al kyl, alkylaryl, halogen, -CN or-N02; -ORh, wherein Rh is hydrogen or

al kyl; D' |§Ima@edﬁmm,)o&1mm(t, mumorﬁzparrzs qqcm chmz);smm (rsem)esents

hyd | k | kyl | hal o
Do odeT s 5K oy i 5b g BOn B 004 151 s 4 Ko B 07 (o0, § oo n e he

meta or arp_g ty Ehl'};g-g i s hydrogen, alkyl or
al kyl ary %) \/\/?1)(51 e| nRbis hydy\‘ggeﬁﬁl%}ﬁa al kyl aryl, cyano, -QCal kyl
or -Qal kyI aryl; is R is - Qalkyl; R2is hydrogen or alkyl; R3 is hydrogen

AT S S AT R AL A TR e

127.8, 128.5, 128.7, 131.5, 137.0, 158.5,172.4
15 (b) 3-(4-Benzyloxyphenyl)-2-ethoxy-2-methy! propanoic acid ethyl ester

3-(4-Benzyloxyphenyl)-2-ethoxy-3- hydroxy-2-methyl propanoic acid ethyl ester (0.358 g;
1 mmole) and triethylsilane (0.32 ml; 2 mmole) were dissolved in dry dichloromethane (4
ml) and cooled to 0 °C whereafter borontrifluoride etherate (0.284 g; 2 mmole) was added.
20 The reaction mixture was then stirred at 0 °C for 2.5 hours and then quenched by addition
of saturated sodium hydrogencarbonate (10 ml) and dichloromethane (10 ml). The
aqueous layer was extracted three times with diethyl ether. The organic phases were
combined and dried over sodium sulfate. Evaporation of the solvent gave 0.349g (100 %
yield) of 3-(4-benzyloxyphenyl)-2-ethoxy-2-methyl propanoic acid ethyl ester.
25
"H-NMR (400 MHz; CDCl,): § 1.19-1.26 (m, 6H), 1.31 (s, 3H), 2.97 (s, 2H), 3.38-3.53 (m,
2H), 4.15 (dq, 2H, J=7.1), 5.03 (s, 2H), 6.87 (4, 2H, J=8.7 Hz), 7.12 (4, 2H, J=8.7 Hz),
7.28-7.45 (m, SH)



2 0 NOV 2002 WD 99J62871 155 - NR COORd, wherein R') and Rd are as defined
inclaiml;, D is hydrogen. D' is hydrogen. PCT/SE99100942 s 5. A C‘?”ﬂof@&\l‘cﬂoz
according to claim4, wherein Ais situated in the paza position;

-Qallcyl or -Qalkylaryl; -NHz, -NHGal kylaryl or -VHCN, R~ is -Qal kyl,
preferably -0 ower alkyl; io RZis hydrogen; R3 is hydrogen; n is the
integer 1; Dis situated in the para position, and represents - NRhCOORd,
wherein Rd efined in claim1 and Rh represents hyd | kyl. is
b. A corrpoung acgglr ding to claim5, wherein Dis - NR~COOaIPEgg?99\S/)\‘}1%9e€e| n R~
represents hydrogen or |ower alkyl. 7. A conpound according to claim3,
wherein zo Ais situated in the nmeta orgadara position. Ris -ORa, wherein
Ra is hydrogen, alkyl or alkylaryl; -NI—?IQb wherein Rb is hydrogen, allryl)
allrylaryl, cyano, -Qallryl or -Qalkylaryl; R is -Qalkyl; R~ is hydrogen
or alkyl; zs R3 is hydrogen or alkyl; R4 is hydrogen; n is an integer 1-3;
Dis situat %ﬂ}\ﬁMR(INJQ\«ﬁE‘Iz r@cméawmmm 3p¢$2tdoansamd"0m&0easems 12N CORa,
wherein R and in claiml;, so D is hydrogen. 2 0 Nov
2002 WO 99I1@§§712815562®7 11-% %Wmdéﬁ P& SE99/ 00942 8. A conpound accor di ng
to claim7, wherein Ais situated in the para position; s Ris -OH -Qalkyl
or -Qal kyl aryl -NHz) -ul HGal kylaryl or -NHCN, Rl is -Qal kyl; preferably

-0 owver al kyj2- EfR3xy-S- (hyroidrogihenyRE2 - thyY SroBARRY actdethylichtet he integer 1; Dis
situated in the para p05|t|on and represents -i ~TRhCORd, wherein Rd is and

as defirmed in claiml and Rt' represents hydrogen or alkyl.. 9. A conpound

di t0 l. i
Gof 1 ned | n o S & R £icBolch thet eI R by ST BBl
situated i n;vdsh@dnasgératedrforplesrkmmcas attdospheriRptessure m&)yl mehsﬁn@d/(:s hydr ogen,

al kyl or al kyl aryl Z0 in Rb is hydrogen, alKky al | arvyl,
Cyaﬁo - Qall ng E’d?élls g:{%}yqteyql @F@ﬁltﬂp{ig}r@gh hfle.K e)solvgnt was evaporated 5y A

g (98 % yield) of 2-ethoxy-3-(4-hydroxyphenyl)-2-methyl propanoic acid ethyl ester was
10  obtained.

'H-NMR (400 MHz; CDCL,): 5 1.21 (t, 3H, J=7.0 Hz), 1.23 (¢, 3H, J=7.1 Hz), 1.32 (s, 3H),
2.95 (s, 2H), 3.38-3.54 (m, 2H), 4.14 (dq, 2H, J=7.1), 6.70 (d, 2H, J=8.8 Hz), 7.04 (d, 2H,
1=8.8 Hz)

BC-NMR (100 MHz; CDCly): & 14.2, 15.6, 20.3, 44.2, 60.0, 60.9, 80.8, 114.8, 128.2,
131.5,154.5,174.4

(d) 3-[4-{2-(4-[tert-Butoxycarbonylamino]phenyl)ethoxy} phenyl}-2-ethoxy-2-

20 methylpropanoic acid

Sodium hydroxide (0.105 g; 2.63 mmole) was pulverized and dissolved in DMSO (8 mi).
To 4 ml of this solution 2-[4-(zerz-butoxycarbonylamino)phenyl]ethyl-4-
methylbenzenesulfonate (described in Example 40a) (0.515 g; 1.316 mmole) and 2-ethoxy-
15 3-(4-hydroxyphenyl)2-methy! propanoic acid ethyl ester (0.331 g; 1.316 mmole) were
added and the mixture was stirred at room temperature over night. The remaining volume
(4 ml) of the sodium hydroxide solution and water (1 ml) were added. A precipitate was
formed which was dissolved by addition of tetrahydrofuran (1 m!). The mixture was
allowed to stand over night and was then evaporated. The residue was redissolved in

30 dichloromethane and water and the phases were separated. The water phase was extracted



R~ is hydrogen; R3 is hydrogen or alkyl; R4 is hydrogen; zs n is an integer
1-3 ; Dis situated in the ortho, meta or para position and representd NOV 2002
-S02Rd) wherein Rd is as defincd in claiml; D is hydrogcn; D' is

hydr ogen. 30 2 0 NO V 2002 WO 99/628"1 157 PCTI SE99/ 00942 11. A conpound
according to claim 10, wherein Ais situated in the para positron; Ris
-OH, -Qalkyl or -Qalkylaryl; -NH2, -NHGal kylaryl or -NHCN;, s Rt is -Qalkyl,
preferably -¥P8UEElal kyl ; R3 is hydrogen; n is the integerPQF/SEMP®Xi t uat ed
in the para position and represents -S02Rd, wherein Rd is as defined in
claim1l. ~o 12. A compound according to claim3) whereinA issituated in the
meta or para position, Ris-ORa) wherein & is hydrogen, alkyl or alkylaryl;
-NHRb, wherein Rb is hydrogen, alkyl) alkylaryl, cyano, -Qalkyl

oris-Cal kylaryl ; R~ is-Qal kyl ; R2 i shydrogen; R3 i shydrogen or al kyl , R4

i shydrogen; zo n is i nteger, 1-3,..00i,s .si.tuat in. rtho ta or
Iparé,t pogi ti oﬁncﬁﬁ‘b"lr?gggglk‘;gﬁ?f qﬁgﬁa,ab\gﬁg:d&lﬁh}%grchggé a‘aé\r&ie #@&xgﬁ&%ﬁgi"?ﬁll; D
i's hydrogen; yiljes &iih BYArRE8R an@ Bkt ctifer CORRRLME RGER N GBnitihed! @it
wherein Ais situated in the para postion; Ris -OH -Qalkyl, -Qalkylaryl;

-NH2) - NHOal fgbresipin suifate RiMDEWaporated. RurifisatioQmif khelcruds peddectatyl lash O ower  al kyl ;

2 0 NOvV 2002 WD 991628 i .1 PCTL.S 0942 - 15 i s hy , is the
integer |: DAFEMAPEAERYARdPREPARYY Eé?é(‘oﬁﬁvsei?q}loérg &ﬁt?% 7 g‘ﬁ}fisgg%f%?g erzher ei n
Rd is as def hiigglchiBomhahinb bheryl)dth B UG O Rk G fhokl RidM 3,

wher ei nA i ssi tﬁgtcedofﬁln the]%rr?t?a) o?“ﬁ%r amgosi tixc??\, R i gp%%g 0v\/ner ein Rais
hydr ogen, al kyl) al kyl aryi;-NHRb, wherein Rb is hydrogen, alkyl, alkylaryl,

cyano, -Qalk > O K | 4 iS3,0al kyl.: R~ i shydro 0 Iyl . R3

i shydr ogen oﬁ%F&ﬁﬁéﬁéﬁ%g@ﬁ? gt’ %’%‘52% I’Pﬁt %‘i& %&)39%2(%%@&;%6 e(éi in the
ortho) meta gH),pAR, PHSI=6I0H)M (LK, #5690 1), GHNG R, Wer @) 7H Re.@Hg), R~ are
as defined in claiml1;D ishydrogen; D' ishydrogen. 20 1~. A conpound
according to78B &:ﬁﬁﬂ&?ﬁ\ﬂi’ér"e{“nhz %i%:a'}[%%%r,ri he para position;R is-OH, .

- Gal kyl , 1I)Oal kyl aryl; -NH2, -NHGal kyl aryl, -NHCN,2s RZ i shydrogen; R3

i shydrogen; n isthe integer | ;Dissituated in the para position, and

r epr esent s- OOOMMRAYS5 Mitkzs EDCIRD 1555, 28.9028.3,136d, #13,c99a0, 68.4, 8034) 81.0, 114.2,

118.8,127.5,129.4, 131.1, 132.9, 136.7, 153.0, 157.8, 176.1

Example 51. 2-Ethoxy-3-{4-[2-(4-methylcarbamoyloxyphenyl)ethoxy]pheny!}propanoic

15 acid ethyl ester

Methyl isocyanate (70 mg; 1.22 mmole) was slowly added to a mixture of triethyl amine
(180 mg; 1.17 mmole) and 2-ethoxy-3-{4-[2-(4-hydroxyphenyl)ethoxy]phenyl} propancic
acid ethyl ester (described in Example 26b) (418 mg; 1.17 mmole) in dichloromethane (5

20 ml). After stirring at room temperature for 2.5 hours the excess of methyl isocyanate was
evaporated in vacuo and water and dichloromethane were added. The phases were
separated. Water and potassium hydrogensulfate (1 M) were added to the organic phase.
The phases were separated, the organic phase was evaporated in vacuo and the residue was
purified by chromatography on silica using toluene:diethylether (gradient 4:1 to 3:1) as

25 eluant to give 229 mg (yield 47 %) of 2-ethoxy-3-{4-[2-(4-
methylcarbamoyloxyphenyl)ethoxylphenyl} propanoic acid ethyl ester.

'"H-NMR (400 MHz; CDCly): 8 1.2 (t, 3H, J=7.0 Hz), 1.26 (t, 3H), 2.87 (d, 3H, J=4.9 Hz),
2.97-3.01 {m, 2H), 3.09 (t, 2H, I=7.0 Hz), 3.35-3.43 (m, 1H), 3.59-3.68 (m, 1H), 3.99-4.03
3 (m, 1H), 4.16 (t, 2H, J=7.0 Hz), 4.20 (q, 2H), 5.25 (m, INH), 6.84 (dm, 2H, J=8.6 Hz,



2 0 NOv 2002 WD 99/628i1 1S9 16. A conpound according to claiml1S, wherein
Rl is -Calkyl, preferably -Oower alkyl; Dis -OCONHal kyl . PCT/ SE99/DOH8 2087
17. A compound according to claim3, whereinA issituated in the neta or

para position,Ris-ORa, wherein Ra is hydrogen, alkyl, alkylaryl;-NHRb,
wherein Rb is hydrogen, alkyl, alkylaryl, cyano, -Qalkyl or-Qal kylaryl;~o

R is- Qal kyl,R2 ishydrogen or al kyl; R3 ishydrogen or al kyl, R4 ishydrogen;n

i san integefobeghsts D issituated in the oitho, meta or pa i-hdHoNn and
represent s- NRSO~-Rd, wherein R~ and Rd are as defined in C?QF%E@/OB%‘

i shydrogen; D' i shydrogen. 20 18. A compound according to claiml7, wherein
Ais situated in the para position; R igs7 -OH, -Qal kyl, -Qal kylaryl; -NHZ,

-NHQal kyl aryl or -NHCN, R2 is hydrogen;”zs R3 is hydrogen; n is the integer
1, Dis situated in the para position, and represents -I1v' RhS02Rd, wherein
Rd is as defined in claiml1l and Rh is hydrogen or alkyl. 3a 19. A conpound

accordi ng t@resbiged)) 169 (d)QERI+8.3 Hz, Drd¥eVe 0P 28 g@x,%ﬁf, £284 112 1bReBl el s
- Qal kyl preferabl@g{ -Aower alkyl; Dis -NrhS02al kyl wherein Rh is hydrogen

or al kyl. PEB@mdfoF8sHnenregolkeshpound according to claim 3, whereins ~ A
issituated in the neta or para position,Ris-ORa, wherein Ra is hydrogen,

al kyl or alkylaryl;-NHRb, wherein Rb is hydrogen, alkyl) alkylaryl, cyano,

- Cal kyl or - TBINMR 4100INRL; CRERRISKWL L, 1 09,R27.5, ShY 30 60.6066.6) d8yd, sR3, 1y dr ogen
or alkyl,R4 ishydrogen;n isan integer 1-3;D issituated in the ortho, neta
or para Spoditio 9831329-@&38@6111551,53,4&@‘llié-,lMH,th4R and Rd are as defined in
claim1;D ishydrogen;' D' ishydrogen. 21. A conpound according to claim
20, wherein zo Ais situated in the para position; Ris -OH, -GQalkyl,

- Qal kyi ar y|Exampie32. 3-FHOq4[Batizglox}cationy iGN pHEy hethoRY FHHRSAN(S)ES i S
hydrogen; is nis the integer 1; Dis situated in the para position, and

r epr esent s CHHQRAREPARAK BN FLRY ST as defined in claim 1 and Rh is hydrogen or
al kyl . 22. A conpound according to claim 21, wherein 30 R~ is -Qal kyl,
preferably -d ower al kyl; 2 0 NOvV 2002 WD 99/62S71 161 D is -NRhal kyl

wher ei nwRh 3t §-Ry(d+Aagimoplenyadtkody )phE¥IT} -S98R 10884 bpanoic acid ethyl ester hydro
chloride (described in Example 41b) (0.6 g; 1.67 mmole, triethylamine (0.17 g; 1.67

mmole) and benzylchloroformate (0.28 g; 1.67 mmole) were mixed in tetrahydrofuran. The
reaction mixture was stirred at room temperature over night and then evaporated. The
residue was treated with sodium hydrogencarbonate solution and diethyl ether. The organic

15 phase was dried with magnesium sulfate and evaporated. Acc;)rding to NMR spectra there
was starting material left. The residue was therefore dissolved in tetrahydrofuran and
triethylamine and benzylchloroformate were added. The reaction mixture was stirred at
room temperature then evaporated. Work-up up as described above gave a crude product
which was purification with preparativ HPLC (Kromasil C8, 7 pm, 50x250 mm) using

20 acetronitrile (70-100%) in ammonium acetate buffer (pH 7) as mobil phase gave 0.180 g
(22% yield) of 3-[4-{2-(4-[benzyloxycarbonylamino]phenyl)ethoxy} phenyl]-(S)-2-

ethoxypropanoic acid ethyl ester.

'H-NMR (600 MHz, CDCL): d 1.16 (t, 3H), 1.22 (¢, 3H), 2.94 (d, 28), 3.03 (¢, 2H), 3.32-
25 3.37 (m, 1H), 3.57-3.62 (m, 1H), 3.96 (¢, 1H), 4.11 (¢, 28), 4.16 (q, 2H), 5.19 (s, 2H), 6.75

(bs, 1H), 6.8 (d, 2H), 7.13 (d, 2H), 7.21 (d, 2H), 7.3-7.41 (m, TH).

BC-NMR (150 MHz; CDCly): d 15.3, 15.3, 35.4, 38.7, 61.0, 66,4, 67.2, 68.9, 80.7, 1 14.6,

119.1, 128.5, 128.6, 128.8, 129.0, 129.8, 130.7, 136.3, 153.9, 157.8, 172.8.



23. A conpound according to claim3, whereinAissituated in the neta or
_para position,s Ris-ORa, wherein Ra is hydrogen, al kyl or alkyl arylzowpﬁg)fz
wherein Rb is hydrogen, alkyl, alkylaryl, cyano, -Qalkyl or-Calkyla -ry

i s-0al kyl ; R2 i shydrogen or al kyl;~o R3 ishydrogen or al kyl, R4 ishydrogen;n
isan integer 1-3;D issituated in the ortho, nmeta or para position and

repr esent s- NRCONRaRk, wherein Ra, R~ and Rk are as defined in claiml;is D
i shydr ogen; DO 1948878ir ogen. 24. A conpound according to cl aiRATEBY48r ei n A
is situated in the para position; zo Ris -CH, -Qalkyl, -Calkylaryl; -NH2)
- NHGal kyl aryl or -NHCN; R2 is hydrogen; R3 is hydrogen; n is the integer 1,
' zs Dis situated in the par3 position,ggand repr~scnts - NHCO-d, wherein Rd
is as defined in claim1. 2 a Nov 2a02 WD 99/6z871 162 25. A conpound
according to claim 24, wherein R~ is -Calkyl, preferably -d ower alkyl; D
i's - NHCONHal kyl . PCTI SE99/ OU942 s 26. A corrpound according to claim3)
wherein A i sEmiFaikd [#n{2t(AdBerayloxpraroaylampodnhendiethary} ghendRES)-daher ei n Ra

i s hydrogen, alk or aI I&yl aryl; -NHRb) wherein Rb is hydrogen, alkyl,

al kyl aryl) C%Oﬁ( or - Qal kylaryl; ~o Rl is -CGalkyl; RZis hydr ogen
or alkyl; R3 is hydrogen or alkyl; R4 is hydrogen; n is an integer 1-3; is
Dis situated in the ortho, neta or para position and represents

- NRCSi ~I RaRkK3- [M?e@eﬁBnmégxym‘o@mmo eheay Rethaty} pheayl 1-4(S) -2 bthoxyprgpamic acd

hydr ogen; Q accordin aim 26, whereinA
i ssituated |eﬁh5?ﬁsr}¥rgg\es pec‘)isul1 1???2)38@ u&%a ?e) %SR@Y%&VI - NHz,

- NHGal kyl ar yteirdn zmﬂb@h&&m&xﬁm@}mgﬁa (T 338 &Hx\édskl@ﬁ&nvé&l Lh&fa'ﬂ';@(l Aheger 1, D
issituated in the para position, and represents-NHCSNHRd, wherein Rd is as

defined in cdddgdnlhe resulnn&m@cwwzmdmrg%mmOmg@ld (AMg dmpbwiad

according to i

PCT/ SEQ9/ 00934?5‘!"02 %%gy&r ‘&)%r}p?ua‘pna%?:%gé%&a 6“%’?13 Wagfr rc\/\}ﬁig? gﬁn I S&SI tsated
in the neta thfee fakawiiRsthil aetatel'\’nhéorgﬁ%q)hmeﬁad RathinSagnyshirn getinte Aldky| ,

al kylaryl; -1VHRb, wherein Rb _is hydrogen, alk al kyl aryl , cyano, Oal kyl
or -Cal kyi areypporﬁfdi°§lvec9alﬁ<g/(92 8«6 mzi)uo 344réit- %é’ﬁn@’ﬂow@?ny l#in0ls hydr ogen
or al kyl; Nch S 3, Dis situated in the ortho,
nmesa or par hﬁ sdlgt&{3 ﬁ’q’gﬁhfﬂg ?e@éﬁ@gfﬁg@é Rd, wherein Rd is as defined
inclaiml, D is hydrogen; f D' is hydrogen.

'H-NMR (600 MIz; CDCL,): d 1.16 (s, 3H), 2.91-3.08 (m, 4H), 3.38-3.45 (m, 1H), 3.56-
5 3.64 (m, 1H), 4.00-4.05 (m, 1H), 4.074.14 (m, 4H), 5.20 (s, 2H), 6.81 (d, 2H), 7.14 (d,

2H), 7.28-7.42 (m, TH).

“C-NMR (150 MHz; CDCl;): d 15.3,35.4, 38.1, 67.0, 67.3, 68.9, 80.1, 114.7, 119.2,

128.5, 128.6, 128.8, 129.0, 129.8, 130.7, 136.3, 153.9, 157.9, 175.5.

20 Example 54. 3-{4-[2-(4-tert-Butoxycarbonylaminophenyl)ethoxy]-3-methoxypheny!}-2-

ethoxypropanoic acid
(2) 3-(4-Benzyloxy-3-methoxyphenyl)-2-ethoxyacrylic acid ethyl ester

25 4-Benzyloxy-3-methoxybenzaldehyde (7 g; 28.8 mmole) and (1,2-diethoxy-2-oxoethyl)
(triphenyl)phosphonium chloride (13.6 g; 31 mmole) was dissolved in isopropanol and the
reaction mixture was cooled to -10 °C. Potassium carbonate (6 g; 43 mmole) was added.
The resulting mixture was stirred over night and the temperature was allowed to reach
room temperature. The reaction mixture was filtered and the filtrate was evaporated.

30 Diethyl ether was added to the residue and the resulting mixture was stirred for a while and



30. A conpound according to claim?29, wherein zo Ais situatcd in the par a
position, Ris -OH -Calkyl, -Qalkylaryi; -NH2, -NHCalkylaryi or -i tpﬁ@]v 2007
RZ is hydrogen; R3 hydrogen; zs nis the integer |; Dis situated in

para position and represents -0S02allryl or -0S02al kylaryl. 3. A conpound
according to claim30, wherein 30 R~ is -Qalkyl) prefcrably -d ower al kyl;
2 0 Nov toot WD 99162871 164 Dis -0S02 al kyl. 32. A conpound according to
any of the woegedring cl ai ns bei ng PCT/ SE99/ 009d2 2- Et hoxy PéTlsﬂ99§o%94°

{ 4- met hanesul f onyl ox~phenyl } ct hoxy~heayl ] propanoi c aci d;

{4-[2-(4-tent-But oxycarbonyl am nophenyl ) et hoxy] phenyl } - 2- et hoxypr opanoi c
aci d; Z-Ethoxy-3-{4-[2-(4-nethanesul f onééphenyl ) et hoxy] phenyl } pr opanoi c
acid; 1o 2-Ethoxy-3-{4-[2-(4-nethyl sul fanyl phenyl) et hoxy] phenyl } propanoi c
acid; 2-Ethoxy-3-[4-(2- {4-isobutyrylam nophenyl} ethoxy)phenyl]propanoic
acid; is

3-{ 3- [ tzh ( |4- i {risBibMInCACRRWRY fRRYPSTE Ik ERO%YS WAGRY Wt 2oLy Pr opanoi ¢

acid ethyl ester;

2- Et hoxy- 3- hvtirgenéuifaresphntine gud watery Haed witipimegresinat suifiy [apd evipbiapdopanoi ¢
acid; N

Oyano- 2- et hbRBeRYlpther wasaddedetp theasidher Triheaxiphorehipe paidn aseqipiped 314 H#opanoi ¢
am de; ~0 Ngjrered off and the filtrat ted,

Benzyl oxy- 2- e%rﬁmo(;-a%- [ 2-( a-e%aSrreglg.i °§%8sﬁhf%nr‘1§}f%?&hﬁ oefrtlli/ ik Sl%eo%(ny 111 gnyl ] propan
oi ¢ am de; qulr‘gthbncye Bith 4ﬂ1y12acet{at¢-(ﬁelt°/héﬁ/é$aIemamgame(yplge;rﬂ;zl@}bemyloxy-}

et hoxy) phen th)ro an

2- Et hoxy- 3- %‘ @T{g‘?‘ﬁgiﬁg‘ﬁ%ﬁmlﬁﬁ?fiSWbW&ﬁﬁLﬁ‘ﬁﬁBﬁ)ﬁfW‘}%W@&H@FIF}“ﬁr@B%F c acid

et hyl est er was stirred with fetroleum ether, msqubIc materjal was filtered off and the filtrate was
2- Et hoxy- 3-(4-{2-[ 4- ropanesul f onyl oxy~henyl ] et hoxy} phenyl ) pr opanoi ¢

aci d; Z OCWQQIEEBQGQEIW QQI%%&?QIM@MWWIWZI@M%M@YD -2-

2-{4- [tert-But ox rret hyI ) am no] phenyl ) et hoxy} phenyl ]-(S)-Z

et hoxypr opa?%g?yaé’gﬁﬂw&lg&l& ester

(S) - 2- Etihoxy- 3- [ 4-{ 2- (4- (et hoxyear bonyl aai i no) phenyl ) et hoxy] phenyl } pr opano
ic acid; s

2- Et hoxy- 3- JHENMR (300 A6Hr G RGN & it Lok 16EDy3 9 2ishBRy 488 o) pt-bfsaRB.c aci d
ethyl 5.16 (5,2H), 6.88 (d, 1H), 6.96 (s, 1H), 7.2 (d, 1H), 7.27-7.5 (m, 6HD).

(b) 3-(4-Benzyloxy-3-methoxyphenyl)-2-ethoxypropanoic acid ethy! ester

3-(4-Benzyloxy-3-methoxyphenyl)-2-ethoxyacrylic acid ethyl ester (5.5 g, 15.4 mmole)
was dissolved in ethyl acetate and hydrogenated using Pd/C (dry, 5 %). The reaction
mixture was filtered through celite. Evaporation of the filtrate gave 4g (97 % yield) of 3-(4-
benzyloxy-3-methoxyphenyl)-2-ethoxypropanoic acid ethyl ester.

20
'H-NMR (600 MHz; CDCL): 8 1.16 (t, 3H), 1.23 (¢, 3H), 2.9 (m, 2H), 3.28-3.36 (m, 1H),
3.55-3.63 (m, 1H), 3.83 (s, 3H), 3.95 (m, 1H), 4.16 (m, 2H), 5.63 (bs, 1H), 6.72 (m, 1H),
6.76-6.85 (m, 2H).

25 PC-NMR (150 MHz; CDCly): & 14.4, 15.3, 39.2, 56.0, 61.0, 66.4, 80.7, 112.4, 114.3,
1222, 129.3, 144.6, 146.4, 172.8.

(c) 3-{4-[2-(4-tert-Butoxycarbonylaminopheny!)ethoxy]-3-methoxyphenyl}-2-
ethoxypropanoic acid ethyl ester

30



ester; _

.3-[4-{2-(4-[Benzyl oxycar bonyl am no] phenyl ) et hoxy} phenyl ] - {S) - 2- et hoX}yp KO 200?
oic acid; io
3-{4-(2-(4-tert-But oxycarbonyl am nophenyl ) et hoxy] - 3- net hoxyphenyl } -2

et hoxypropanoi c acid; 3-[4-(2- {4-tert-B utoxycarbonyl am nophenyl }

et hoxy) phen &%-2-92,2,2 I's trifluoroethoxy)propanoic acid nethyl ester;
(S)-2-Ethox§“ 29(6387L 2_ j 4- (phenyl sul f onyl ) phenyl ] et hoxy} phe R¢FSBEIAE R 0i ¢
acid; and, where applicable, stereo- and optical isoners and racenates

t hereof 'as well as zo pharmaceutically acceptable salts, solvates and
crystalline fornms thereof. 33. A conpoupgh according to any of the preceding
cl ai ms wherein the conpound is one of the possible enantione:s. ~s 34. A
process for preparing a conmpound according to claim11, characterized by a)
condensatk&§.2 compound of the fornula Il 2 0 NOV 2002 WD 99162971 166 R3
[CHZ] n - (4-Beuzylpxy-3rmetheyypaeny yg-¢thoxyPrapasriiardd ethyltepter QoY gni8 mmplehr N s

R L H2C - : ; - L~ P / LV in i ch
Formilas . 0 o ot i o ubeathontle 10 B33 RS et 21 -
L3 ~o are phefigt-Botoxjcatborylhdina)phefiRdthi b enettiyibeRgbniesul fafare fekdtddd i claim 1 )
and L3 is =0 V\/r]ere?fter, i f _desired, reducing tl:e double bond and

renmovi ng prBXERRLE $28) §t g 192 Pele) WHrRAdRd: dhe Grulingwixge vas siredandul a |

wher ei n ARl B0 R R tRHnOHR R 206 o)1 REGHY r i of the
formul a F? ~s R~ 8%%2 ~ -“3%2 -éﬁp ~ } %:%é%?gﬁﬁm§?{ﬁ83¥%%%§%§ﬁ%ﬁg% t he
formul a VI | with séditdn hydooxid€X05 M) indRllethyl ether. The phases were separated and the
organic phase wa_s—_-dricd with magnesium sulfate. Evaporation gave 0.7 g (77.2 % yield) of
3-{4-[2-(4-tert-butoxycarbonylaminophenyl)ethoxy]-3-methoxyphenyl}-2-

ethoxypropanoic acid ethyl ester.

'H-NMR (300 MHz; CDCL): § 1.18 (t,3H), 1.27 (t, 3H), 1.52 (s, SH), 2.95 (d, 2H), 3.1 (¢,
2H), 3.3-3.43 (m, 1H), 3.58-3.7 (m, 1H), 3.87 (s, 3H), 3.98 (t,1H), 4.13-4.25 (m, 4H), 6.48
(bs, 1H), 6.78-6.87 (m, 3H), 7.12 (d, 2H), 7.27-7.35 (m, 2H).

15 (d) 3-{4-[2-(4-rerr-Butoxycarbonylaminophenyl)ethoxy]-3-methoxyphenyl}-2-

ethoxypropanoic acid

3-{4-[2-(4-rert-Butoxycarbonylaminophenyl)ethoxy]-3-methoxyphenyl}-2-
ethoxypropanoic acid ethy! ester ( 0.7 g; 1.34 mmole) was dissolved in tetrahydrofuran and

20 water (1:1), lithium hydroxide hydrate (0.09 g; 2.13 mmole) was added and the reaction
mixture was stirred over night. Water was added and tetrahydrofuran evaporated. The
remaining water residue was extracted once with diethyl ether, acidified with potassium
hydrogensulfate and extracted with ethyl acetate. The organic phase was dried with
magnesium sulfate. Evaporation gave 0.5 (76% yield) of 3-{4-[2-(4-tert-

25 butoxycarbonylaminophenyl)ethoxy]-3-methoxyphenyl}-2-ethoxypropanoic acid.

'"H-NMR (400 MHz; CD,0D): 5 1.12 (t, 3H), 1.49 (s, 9H), 2.82-2.89 (m, 1H), 2.92-3.0 (m,
3H), 3.31-3.38 (m, 1H), 3.54-3.63 (m, 1H), 3.78 (s, 3H), 3.97-4.02 (m, 1H), 4.07-4.13 (m,
2H), 6.74 (m, 2H), 6.8 (m, 1H), 7.17 (d, 2H), 7.29 (d, 2H), 8.75 (bs, 1H).

30



2 0 1 VOV 2002 WD 99/62871 167 PCT; SE99/009a2 in which formulas D, D, D',
n, Rl and R3 are as defined in claiml and R2 is alkyl, aryl or alkyl@&ngy 200
foll owed by dehydroxylation and, if necessary, by renoval of protective
groups, to the formati on of a conpound of the fornmula I) where Ais

- CR3R4- CR1IR~-COR, s wherein R4 is hydrogen, or c) reacting a conpound of
the formula VIII RB\ [C-In _CHz O\ 1 DI C_ XVIIIl Rawith a conpound
of the formybaog¥shy R HCCOR VII | Rz 13 in which fornul Q?TQE”I;JWQD', n,
R, Rl, R2, R3 and R4 are as defined in claim1l and X is a leaving group,
whereafter, if necessary, renoving protective groups to the formation of a
conpound of the formula | wherein Ais -CR3R4-CR~-R2-COR, or zo d) reacting
a conmpound of the fornmula V \ [CHZ] n_CI—@lR~ DVD z o0 Nou zooz WO

991 62871 168 with a conpound of the formula X HO X D' PCT/ SE99/00942 s in
which formulas D) D, D', n and A are as defined in claiml and RL is - OH

or a1 eavi nec.aNIR00MTEE QOB s 120865 S691 6.5 SSIDNL A0 9SS ¥ 1950UPS.

or e) converting a conpound of the formula

\ G C COR X14M, 13.8,R21.RBz12901, 18108, 326y 1ATI60 18).3,¥49.5P154.9),17R9. R2, R3 and R4

are as defined in claim1 and X' is -OH followed, if necessary, by renoval
of protective groups, to the formation of a conmpound of is the formula I,

wherein A i]_sxg-%.- L2 GERB YRS S IR &h_jﬁ' = OR. el el - \s_defined
inclaimil,7= ]ﬁ@g@v\her e}Mr%?m aac}i @P%ngggma%ic{nglg&lo%pcﬁlﬁ'l,
- OCONRaR , athmqypioparRec aidd R~ are as defined in claimi1, 20 fj reacting a
conpound of the formula XIIT
3-{3-[2-(4-tert-Butoxycarbonylaminophenyl)ethoxy]-4-methoxyphenyl}-2-
ethoxypropanoic acid was synthesized from 3-benzyloxy-4-methoxybenzaldehyde

according to the procedure described in Example 54,

'H-NMR (400 MHz; CD,0D): § 1.1 (t, 3H), 1.5 (s, 9H), 2.8-2.88 (m, 1H), 2.91-3.02 (m,
3H), 3.32-3.37 (m, 1H), 3.53-3.61 (m, 1H), 3.76 (s, 3H), 3.95 (m, 1H), 4.1-4.15 (m, 2H),
6.77 (m, 1H), 6.81-6.85 (m, 2H), 7.19 (d, 2H), 7.3 (d, 2H), 8.75 (bs, 1H).

15 “C-NMR (100 MHz; CD,0OD): § 14.2, 27.6, 34.9, 38.4, 55.5, 65.9, 70.1, 79.5, 80.0, 112.4,
115.4,118.8, 122.0, 129.2, 130.4, 132.9, 137.6, 148.2, 148.6, 154.2, 174.8.

Example 56. (S)-2-Ethoxy-3[4-(2-[4-([ {4-(tert-butyl)cyclohexyl}oxylcarbonylamino)-
20 phenyl]ethoxy)phenyljpropanoic acid

(a) 3-{4-[2-(4-Aminophenyl)ethoxy]phenyl}-(S)-2-ethoxypropanoic acid hydro chloride

Water (200 m]) was added to a solution of 3- {4-[2-(4-aminophenyl)ethoxy]phenyl}-(S)-2-
35 ethoxypropanoic acid ethyl ester hydro chloride (described in Example 41b) (15 g; 42
mmole) in tetrahydrofuran (100ml). Lithium hydroxide (3.4 g; 84 mmole) dissolved in a
small amount of water was added while stirring and then the reaction mixture was stirred at
room temperature over night. Tetrahydrofuran was evaporated and the remaining residue
was extracted twice with ethyl acetate. The water phase was acidified with hydrochloric

% acid (2 M) and extracted with ethyl acetate. The organic phase was dried with magnesium



R3 X D\ [CHZ]~-CHZ O\ C_C- CORXIIli ii D DD R 20NO V2002 W
99162871 169 PCT/ SE991 00942 with a thiol, in which formula D, D, D' gNowRI002
R2, R3 and R4 are as defined in claim1 and X is halogen, to the formation
of a compound of the fornmula I wherein Ais - CRBR4 s CRLR~ - COR, wherein
Rl is -SRd, wherein Ra ¢c_'s as defined in clainm; or g) reacting a conpound
of the formula XN X [CH2],~ - CHZ- Ol ~AXIV/ /| D D" with a suitable
reagent and WBPY&RHEd by renoval of protective groups, in wdinteshbomml a D,
D') n and A are as defined in claiml and X~ is -OH - SHor -IYR'fi to
the formation of a conpound of the formula I, wherein Dis -0S02Rd) - SRS,
-OCOrrRfRa, -NRCOORa, t s -NR~CORa, -IYbht Ra, -ut RCONRaRk, NR SO2Rd aad
NR CSNRaRk; wherein Ra, R, Ra, Rf) Rg and Rk are as defined in claiml, or
h) hydrolysis of a conmpound of the formula | wherein Ris -ORp, wherein-Rp
is a protective group, to the formati on of a conpound of the fornula I
wher ei n R i sulfaBHEveporationigpve &4 e of ird4-42-Corapoopitnphethdxyiphenytid($)-2-) wherein R
is -OHwth conmpound af, .t he r.nul.a HNRaRb erein Ra and Rb are as
defined in 5&‘3?‘%@?“9‘8 af‘ﬂé‘%%ﬁﬁ@f’?%ﬁaﬁmﬁmeﬁ%%a Tepm #90¥ e SRR Zeher ei n
R is - NRaRD i@ sodiSm) iditd bG5S & 108: : NOV 2002
170 Xa ~c|\/lz~v-vr1?1 S(c:)l—1|2 -b)yg@fl~ abxv pdgggggﬁ%r?g%g%g%ﬁf&?g% Fg’\%e%a%lﬁ%lrj%ﬁoval of

protective @asdpe withmagresinmfsoHata lrd §yaporied. Thisproceduragevenks4 geddraefthe n cl ai m

1 and X2 is -SORB ar -S7td rei.n Rd.i.s as defipned in clairta 1, to the
for mati on OFG%TGEBF%Bﬂh eotPt""Y\/ﬁE df°8?‘,{ﬁﬁ%‘?‘%@g}&nﬁ{;ﬁ%@?ﬁ@@gh(gé)@?,- - SORB;
whereafter, einbx@R§iah6id acitl h9dre QAIBAEE 2008 gi(@@go@pcordi ng to any of nethods
a) - j) is convezted to-a stereoisonmer, a pharraceutically acceptable salt

t hexeo and/or a solvate, such as a hydrate, thereof. to 35. A process

according t Lr charact er i b rati und
accor di ng t%&h@léﬁoﬁgf#’fﬁgﬁﬁéé&’%ﬁ %ﬁ%ﬂﬁ%%@%ﬁhﬁé%ﬁ%ﬁ?@&& ai ns
1-33 fox use 7HzLEGIRPNdd, IS 1374.5 NzpiHY, BBESIB{£,aH),30smIs Rid, oH), Gosta, pEng a
conpound according to any of clains 1-33 as active ingredient optionally

t oget her 10w ﬁM-é&a@@eﬁ)@&%ﬂe’ CHE4EDr 6-THdj Lt &AtHza?H), éﬁogw ﬁ@Fﬁszé'r%.)’ The use

of a conpou Qroch 1l @kzX~98 1-33 in the manufacture of a
medi canment P%)%?O?ﬁe Sgdjri%&??ﬁgd:?’é&gh% g’?%ﬁ%%}'nent of clinical conditions
associated with ao insulin resistance.

BC-NMR (125 MHz, CD,0D): § 15.31, 36.05, 39.37, 67.09, 70.20, 81.49, 115.34(2C),

117.74(2C), 130.76(2C), 130.81, 130.94, 131.41(2C), 144.82, 159.10, 176.35.

(b) (8)-2-Ethoxy-3{4-(2-[4-([ {4-(tert-butyl)cyclohexyl} oxy]carbonylamino)-
phenyl]ethoxy)phenyl]propanoic acid

3-{4-[2-(4-Aminophenyl)ethoxy]phenyl}-(S)-2-ethoxypropanoic acid hydro chloride (0.2
20 g, 0.547 mmole) and sodium hydrogen carbonate (0.05 g, 0.595 mmole) werge mixed in
tetrahydrofurane (5 ml), stirred at room temperature for 20 minutes and then 4-ferz-
butylcyclohexyl chloroformate (0.131 g, 0.599 mmole) was added. The reaction mixture
was stirred at room temperature overnight and then a little more 4-tert-butylcyclohexyl
chloroformate was added since the reaction was not complete according to HPLC. The
25 reaction mixture was stirred for 2 more hours and then evaporated to dryness.
Ethyl acetate and water were added to the residue and the phases were separated. The
organic phase was dried with magnesium sulfate and the solvent was evaporated.
Chromatography on silica gel (Isolute, SI') using dichloromethane:heptane (1:1), followed
by dichloromethane, and then methanol: dichloromethane (1:99) as eluants gave 0.28 g (93



39, A use according to claim 38 wherein the prophylaxis andlor treatnent of
clinical conditions associated with insul xz~ resistance is the propihi B 202
audl or treatnent of dyslipidaema in such conditions. a 2 o Nov 2002 ~~Xx
40. A, use according to claim 38 wherein the prophylaxis and/or treatnent

of clinical conditions associated rarith insulin resistance is the

prophyl axis andlor treatment of hyperglycaema in non insulin dependent

di abet es ”des’ﬁusfﬂ 41. A pharnaceutical fo-cnulation for ysedoflodohRe
prophyl axi s an Tor treatment of clinical conditions associ at ea W t'h insulin
resi stance wherein the active ingredient is a conpound according to any of
clainms-1-33, io 03

A LAY AfLAL. @A{SE. A f.AA Y. AF. AfU@A . ASUS. AAS. Af, | . AF{. A {. A@. AU@ . A
A@A SE. AL. . Ay. A'y?. A . ALy. AU, . A9. 2 . AY

A CAS{@A f. AUE. AAS?. A ,.ASQ.A,.A..A,I.A@R.ASf.A’?.Ay.Af.A.AS.ASA,.A.f.Ayf.
AS. ASA. AUl %Afisid NE)-2AtiSh:opd IM-( - (MR ABbutANSc i Ao xRarboAy lemAwd)-AUS. A, . A&y. A.
A Y. A@QA . AA Ay. A& Ah, 2. A{f. A&AAf A Ay. AyE. Anr. A", . Ay. AL A 9. AUf. ALAf 9. AL.
Ar. ASA. A% RGA YHQX %Ylﬂb@ 09&‘1%]83?} Af L. A A&, . A @AL@AA AL. A" . ALe. A9y. Ay. A
.AL. . A& Ah. A&SL. A{ L. A9. f % AS. A&@Q.. A@ A9. Ahy AS. Af . A y9. A&hE. A. A. A. A  AL. As. A
@ AS. AUGE. ALR. AUS. A{r.AS. A" {f. AhS. A" . A&{S. A A9.f. A . A" .. A& . AA A{ @ Af . Af ?

2. AL AT AUELBSR 05 ML, G800 30 48(s/SE0S A 2D PU§7.47 HA DA 2. AE. A

h" {qu gb] X} 8 HPEdTchT a4 12d % A 41334 b E3Rd, éHé]?c%Sj(wpclaj EhafedDa] ca] ca] cal
A Ay Z

Pen] o cal R R b e ) R, B b, T O3 Ce oo

] ca] ca] ca] 8T, Jyf 845 He,tl'H,4R)8(t J=7Hz, 2H), 4.48-4, 56(m 1H), 6. 79(d J=38.5Hz),

;} \(/:v;]nggi‘;(]a% &%\(]Ftﬁng]}gza% Cﬂt%ﬁ?]ﬁi%] ca %g dca] cgaJ ca] cal calca]ca]calca]c

) LI D" " S#| ####= $$$$$$$°/8/&/&‘V(5%1W&Z | wmhc”Y] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
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105% ~?7/ 1(? )-

loxy)phenyl]-2-(2-methoxyethoxy)-2- cid b lester 1.75 ¢
10% 0& () - 3 ylojjé Serplon Ryl 2 G ethoxyethory g propeppic agid henail ester U1d8 o () -
(V({ UadE7/ 10/4.3000%) vés m)d:ogenated in methanol (50 ml) at atmospheric pressure usmfJ Pd/C

o R U A Bt A e b
"10% 0& ()- %’ ﬁlpﬁé( N)- @2 Qmethoxycthoxg')pro anoic acid 0.83 g (88% eld)
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3.52 (m, 1H), 3.55-3.63 (m, 2H), 3.65-3.72 (m, 1H), 4.12 (q, 1H), 6.74 (d, 2H), 7.10 (4,
2H).

20  (d) 3-(4-Hydroxyphenyl)-2-(2-methoxyethoxy)propanoic acid methyl ester _

§—(4-Hydroxyphcnyl)-z-(Z—memoxyethoxy)propanoic acid (0.80 g, 3.1 mmole) was

dissolved in hydrochloric acid saturated methano! and refluxed for two hours. The mixture

was evaporated in vacuo 1o give 3-(4-hydroxyphenyl)-2-(2-methoxyethoxy)propanoic acid
35 methyl ester 0.84 g (99% yield).

‘H-NMR (500 MHz; CD,0D): 6 2.97-3.02 (m, 2H), 3.34 (s, 3H), 3.50-3.57 (m, 4H), 3.73
(s, 3H), 4.08-4.17 (m, 1H), 6.75 (4, 2H), 7.11 (d, 2H).
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s (described in Example 40a) (0.50 g; 1.26 mmole), 3-(4-hydroxyphenyl)-2-(2-

methoxyethoxy)propanoic acid methyl ester(0.32g; 1.26 mmole) and potassium carbonate
(0.35 g; 2.64 mmole) were mixed in acetonitrile (20 ml) and refluxed over night. Water
was added, accto;ﬂ-trile evaporated and the residue extracted three times with ethy! acetate.
The organic phase was dried with magnesium sulfate and evaporated. Purification of the

10 crude product with preparativ HPLC (Kromasil C8, 7 um, 50x250 mm) using acetronitrile
(50-70%) in ammonium acetate buffer (pH 7) as mobil phase gave 0.34 g (58% yield) of 3-
[4-(2-{4-tert-butoxycarbonylaminophenyl} ethoxy)phenyl]-2-(2-methoxyethoxy)propanoic

acid methyl ester

15 'H-NMR (500 MHz; CDCL,): d 1.54 (s, 9H), 2.97-3.02 (m, 2H), 3.05 (t, 2H), 3.33 (s, 3H),
3.48-3.55 (m, 4H), 3.72 (s, 3H), 4.09-4.17 (m, 3H), 6.64 (bs, NH), 6.82 (d, 2H), 7.15 (d,
2H), 7.21 (d, 2H), 7.32 (d, 2H).

PC-NMR (125 MHz; CDCl;): d 14.5, 15.5, 28.6, 35.4, 38.7, 52.1, 59.2, 69.0, 70.3, 72.2,
81.3,114.6,119.1, 129.4, 129.7, 130.6, 133.1, 137.1, 153.2, 157.9, 173.0.

20

Example 59. 3-[4-(2-{4-tert-Butoxycarbonylaminophenyl} ethoxy)phenyl]-2-(2-

methoxyethoxy)propanoic acid

3-[4-(2- {4-tert-Butoxycarbonylaminophenyl} ethoxy)phenyl}-2-(2-

25 methoxyethoxy)propanoic acid methyl ester (described in Example 58) (0.26 g; 0.55
mmole) was dissolved in tetrahydrofuran:water (1:3, 4ml). Lithium hydroxide (16.0 mg;
0.66 mmole) dissolved in a small amount of water was added. The reaction mixture was
stirred two hours at room temperature and then evaporated. The residue was redissolved in

diethyl ether and hydrochloric acid (2M) and extracted. The organic phase was dried with
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magnesium sulfate and evaporated to give 0.235 g (92 % yield) of 3-[4-(2-{4-tert-

butoxycarbonylaminophenyl} ethoxy)phenyl]-2-(2-methoxyethoxy)propanoic acid.

H-NMR (500 MHz; CDCL): d 1.46 (s, 9H), 2.83-3.02 (m, 3H), 3.27 (s, 3H), 3.38-3.65 (m,

s 3H),3.99 (q, 1H), 4.03-4.10 (m, 2H), 6.75 (d, 2H), 7.08-7.16 (m, 4H), 7.26 (bd, 2H).
BCNMR (125 MHz; CDCI3): d 28.5, 35.2, 38.4, 58.9, 69.0, 70.2, 71.9, 81.1, 114.6, 119.1,
129.6, 130.6, 133.0, 137.1, 153.2, 157.7, 174.6.

Example 60. 3-[4-(2-{4-tert-Butoxycarbonylaminophenyl}ethoxy)phenyl]-2~(2,2,2-

10 trifluoroethoxy)propanoic acid methyl ester.

3-[4-(2-{4-tert-Butoxycarbonylaminophenyl}ethoxy)phenyl]-2-(2,2,2-
trifluoroethoxy)propanoic acid methyl ester was synthesized using the same method as in
Exampel 62 (a) from 3-(4-hydroxyphenyl)-2-(2,2,2-triflucroethoxy)propanoic acid methyl

15 ester and 4-(2-hydroxyethyl)phenylcarbamic acid tert-butyl ester(described in Example
38b.

'"H-NMR (300 MHz; CD,0OD): d 1.54 (s, 9H), 2.95-3.12 (m, 4H), 3.63-3.74 (m, 1H), 3.75
(s, 3H), 3.95-4.04 (m, 1H), 4.12 (t, 3H), 4.16-4.22 (m, 1H), 6.59 (bs, NH), 6.83 (d, 2H),

0 7.14(d, 2H), 7.21 (d, 2H), 7.32 (t, 2H).
C-NMR (75 MHz; CD,0D): d 28.7,35.42, 38.5, 52.4, 67.9, 68.4, 69.0, 81.7, 114.7, 115.0,
121.9, 125.6, 128.4, 129.7, 130.6, 133.1, 137.0, 153.1, 158.0, 171.5.

Example 61. 3-[4-(2-{4-tert-Butoxycarbonylaminophenyl} ethoxy)phenyl]}-2-(2,2,2-

25 trifluoroethoxy)propanoic acid

3-[4-(2- {4-tert-Butoxycarbonylaminophenyl} ethoxy)phenyl]-2-(2,2,2-
trifluoroethoxy)propanoic acid methy! ester (described in Example 60)( 0.27 g; 0.52
mmole) was dissolved in tetrahydrofuran and water (2:1), lithium hydroxide (0.015 g; 0.62

3  mmole) was added and the reaction mixture was stirred over night. Water was added and
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121.9, 125.6, 128.4, 129.7, 130.6, 133.1, 137.0, 153.1, 158.0, 171.5.

Example 62. 2-Ethoxy-3-{4-[2-(4-methanesulfonylaminophenyl)ethoxy]phenyl}propanoic

15 acid ethyl ester
(a) 3-{4-[2-(4-Aminophenyl)ethoxy]phenyl}-2-ethoxypropanoic acid ethyl ester

4-Aminophenethy! alcohol (1.39 g; 10.2 mmole) and 2-ethoxy-3-(4-

20 hydroxyphenyl)propanoic acid ethyl ester (described in Example 20b).(2.42 g; 10.2
mmole) were dissolved in dichloromethane (35 ml) under argon at room temperature.
Azodicarbony! dipiperidine (3.85 g; 15.2 mmole) and thereafter triphenylphosphine (3.20
g; 12.2 mmole) were added. After stirring at room temperature for 1 minute
dichloromethane (30 ml) was added and after 21 hours the solvent was evaporated in

25 vacuo. Purification by chromatography on silica gel using heptane:ethyl acetate (3:2) as
eluant gave 3.12 g (yield 86%) of 3-{4-[2-(4-aminophenyl)ethoxy]phenyl}-2-

ethoxypropanoic acid ethy! ester.

'H-NMR (400 MHz; CDCL,): 8 1.18 (t, 3H, J=7 Hz), 1.24 (1, 3H, J=7 Hz), 2.95-3.02 (m,
0 4H),3.31-3.42 (m, 1H), 3.58-3.67 (m, 3H), 3.96-4-02 (m, 1H), 4.10 (¢, 2H, J=7 Hz), 4.13
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unresolved), 7.08 (dm, 2H, J=8.3 Hz, unresolved), 7.16 (dm, 2H, J=8.3 Hz, unresolved).
BC-NMR (100 MHz; CDCL,): § 14.1, 15.0, 34.9, 38.4, 60.7, 66.1, 69.0, 80.3, 114.3, 115.2,
127.9,129.1, 129.7, 130.3, 144.8, 157.6, 172.5.

(b) 2-Ethoxy-3-{4-[2-(4-methanesulfonylaminophenyl)ethoxylphenyl} propanoic acid ethyl

ester

Triethylamine (0.544 g; 2.99 mmole) and thereafter methanesuifonyl chioride (0.392 g;

10 2.99 mmole) were added to a solution of 3-{4-[2-(4-aminophenyl)ethoxy]phenyl}-2-
ethoxypropanoic acid ethyl ester (0.89 g; 2.49 mmole) in dichloromethane (8.9 ml) at 0°C.
After stirring at room temperature for 20 hours the reaction mixture was poured onto a
mixture of hydrochloric acid and ice. Dichloromethane was added, the phases were
separated and the organic phase was washed with water, dried (sodium sulfate), filtered and

ts  the solvent was evaporated in vacuo. Purification by chromatography on silica gel using

_heptane:ethyl acetate (3:2) as eluant gave 0.78 g (yield 72 %) of 2-ethoxy-3-{4-[2-(4-
methanesulfonylaminophenyl)ethoxylphenyl} propanoic acid ethyl ester.

'H-NMR (500 MHz; CDCl): 8 1.18 (t, 3H, J=7 Hz), 1.25 (t, 3H, ]=7 Hz), 2.96-2.99 (m,

0 2H), 3.01 (s, 3H), 3.07 (4, 2H, J=7 Hz), 3.34-3.43 (m, 1H), 3.59-3.66 (m, 1H), 3.98-4-03
(m, 1H), 4.13-4.22 (m, 4H), 6.83 (dm, 2H, J=8.8 Hz, unresolved), 7.16 (dm, 2H, J=8.8 Hz,
unresolved), 7.22 (dm, 2H, J=8.5 Hz, unresolved), 7.28 (dm, 2H, J=8.5 Hz, unresolved).
BC-NMR (125 MHz; CDCL): 5 14.1, 15.0, 35.0, 38.3, 39.0, 60.7, 66.1, 68.3, 80.2, 114.2,
121.2,129.3,130.1, 130.3, 135.1, 135.7, 157.4, 172.5.

25
Example 63. 2-Ethoxy-3-{4-[2-(4-methanesulfonylaminophenyt)ethoxy]phenyl}propanoic

acid

2-Ethoxy—3-{4—[2-(4-methancsulfonyla.minophcnyl)cthoxy]phenyl}propanoic acid ethyl
30  ester (described in Example 62) (0.554 g; 1.27 mmole) was dissolved in tetrahydrofuran
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(5.7 ml). Lithium hydroxide hydrate (0.137 g; 3,26 mmole) was dissolved in water and
added in portions during 30 minutes at room temperature, The reaction mixture was kept in
the refrigerator over night. Tetrahydrofuran was evaporated in vacuo. The water residue
was washed with ethyl acetate, acidified with hydrochloric acid (1M) to pH 1-2 and the

s mixture was extracted with ethyl acetate. The organic phase was washed with brine, dried
(sodium sulfate), filtered and the solvent was evaporated in vacuo to give 0.54 g (yield 100

%) of 2-ethoxy-3f—_-{4-[2-(4-methanmsulfonylaminophenyl)cthoxy]phenyl} propanoic acid.

'H-NMR (400 MHz; CDCL): § 1.17 (t, 3H, J=7 Hz), 2.93-3.0 (m, 4H), 3.0-3.09 (m, 3H),
0 3.37-3.47 (m, 1H), 3.59-3.68 (m, 1H), 4.03-4-08 (m, 1H), 4.12 (t, 2H, J=7 Hz), 6.82 (dm,

2H, J=8.8 Hz, unresolved), 7.14-7.29 (m, 6H), 7.40 (s, INH), 9.02 (bs, 1H).

3C.NMR (100 MHz; CDCL): § 14.9, 35.0, 37.8, 39.0, 66.5, 68.3, 79.6, 114.3, 121.2,

128.8, 130.0, 130.3, 135.1, 135.6, 157.4, 176.3.

15 Example 64. (S)-2-Ethoxy-3-[4-{2-(4-[methylsulfonyl(methyl)amino]phenyl)ethoxy}-
phenyl]propanoic acid ethyl ester

(a) (S)-2-Ethoxy-3-[4-{2-(4-[methylsulfonylamino]phenyl)ethoxy} pheny!]propanoic acid
ethyl ester
20
3-{4-(2-(4-Aminophenyl)ethoxy]phenyl}~(S)-2-ethoxypropanoic acid ethyl ester hydro
chloride (described in Example 41b) (0.45 g; 1.26 mmole), dichloromethane (10 ml),
methanesulfonyl chloride (0.216 g; 1.88 mmole) and triethylamine (0.318 g; 3.14 mmole)
were mixed at 0 °C and stirred for 3 hours at that temperature and then at room temperature
25 over night. The reaction mixture was poured into ethyl acetate (50 ml). Triethylamine
hydrochloride salt was filtered off and the filtrate evaporated. The residue was redissolved
and extracted with ethy! acetate and water. The organic phase was washed once more with
water, dried with sodium sulfate and evaporated. Chromatography with diethyl
ether:petroleum ether (1:3, 1:1, 3:1) as eluant gave 0.18 g (32.8 % yield) of (S)-2-ethoxy-3-
30 [4-{2-(4-[methylsulfonylamino]phenyl)ethoxy} phenyl]propanoic acid ethyl ester.
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'"H-NMR (500 MHz; CDCL,): 8 1.21 (t, 3H), 1.28 (t, 3H), 2.99 (m, 2H), 3.04 (s, 3H), 3.11
(m, 2H), 3.39 (m, 1H), 3.64 (m, 1H), 4.01 (m, 1H), 4.15-4.25 (m, 4H), 6.84 (d, 2H), 7.17-
7.23 (m, 4H), 7.30-7.35 (m, 2H).

(b) (S)-2-Ethoxy-3-[4-{2-(4-[methylsulfonyl(methyl)amino]phenyl)ethoxy } phenyl]-

propanoic acid ethyl ester

(S)-2-Ethoxy-3-[4- {2-(4-[methylsulfonylamino]phenyl)ethoxy} phenyl)propanoic acid

10 ethyl ester (0.17 g; 0.39 mmole) was dissolved in tetrahydrofuran (10 ml). Iodomethane
(0.277 g; 1.95 mmole) and sodium hydride (0.019 g; 0.79 mmole) were added and the
reaction mixture was stirred at room temperature for 3 hours and then evaporated. The
residue was redissolved and extracted with diethyl ether and water. The organic phase was
washed once more with water, dried with sodium sulfate and evaporated. Chromatography

15 with ethyl acetate:petroleum ether (1:1) gave 0.098 g (55.8 % yield) of (S)-2-ethoxy-3-{4-
{2-(4-[methylsulfonyl(methyl)amino]phenyl)ethoxy}phenyl]propanoic acid ethyl ester.

'H-NMR (300 MHz; CDCL): 8 1.16 (t, 3H), 1.23 (¢, 3H), 2.84 (s, 3H), 2.94 (m, 2H), 3.08
(o, 2H), 3.31 (s, 3H), 3.36 (m, 1H), 3.60 (m, 1H), 3.96 (m, 1H), 4.10-4.20 (m, 4H), 6.80
20 (d,2H), 7.14 (d, 2H), 7.31 (m, 4H).

BC-NMR (75.4 MHz; CDCl,): § 14.1, 15.1, 35.0-35.5 (2C), 38.0-38.7 (2C), 60.7, 66.1,
68.2, 80.3, 114.2, 126.2, 129.3, 129.8, 130.3, 137.8, 139.6, 157.3, 172.3

25 Example 6S. 3-(4-{2-[4-(2,4,5-Trichlorobenzenesulfonylamino)phenyljethoxy}phenyl)
(S)-2-ethoxypropanoic acid

3-{4-[2-(4-Aminophenyl)ethoxy]phenyl}-(S)-2-ethoxypropanoic acid hydro chloride
(described in Example 56a) (0.2 g; 0.547 mmole) and sodium hydrogen carbonate (0.05 g;

30 0.6 mmole) were mixed in acetonitrile (10 ml) and stirred at room temperature for 15
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minutes. The mixture was then cooled in an ice-bath and 2,4,5-trichlorobenzenesulfonyl
chloride (0.184 g; 0.657 mmole) was added. Afier addition, the ice-bath was removed and
the reaction mixture was heated to reflux for 4 hours and then evaporated to dryness.
Ethyl acetate and water were added to the residue and the phases were separated. The
s organic phase was dried with magnesium sulfate and the solvent was evaporated.
Chromatography on silica gel (Isolute, SI) using dichloromethane and then methanol (2% )
in dichloromethane as eluant gave 0.28 g (89 % yield) of 3-(4-{2-[4-(2,4,5-

trichlorobenzenesulfonylamino)phenyllethoxy]phenyl]-(S)-2-ethoxypropanoic acid.

o 'H-NMR (500 MHz, CDCL): 8 1.21(t, ] = 7 Hz, 3H), 2.98 (dd, J = 14.5, 7.5 Hz, 1H), 3.03(
t,J=6.5 Hz, 2H), 3.09 (dd, J =14.5, 4.5 Hz, 1H), 3.44-3.50(m, 1H), 3.61-3.67(n, 1H),
4.08(dd, J = 7.5, 4.5 Hz, 1H), 4.12(t, ] = 7 Hz, 2H), 6.81(d, T = 8 Hz, 2H), 7.10(d, ] = 8Hz,
2H), 7.17(d, T = 8 Hz, 2H), 7.21(d, ] = 8 Hz, 2H), 7.29(s, 1H), 7.63(s, 1H) and 8.10(s, 1H).

15 “PC-NMR (125 MHz, CDC),): 5 15.0, 35.0, 37.7, 66.8, 68.1, 79.7, 114.4(2C), 122.1(2C),
128.8, 129.9, 130.1(2C), 130.5(2C), 132.1, 132.8, 133.0, 133.3, 135.9, 136.7, 138.2, 157.5,
175.

Example 66. 3-[4-{2-(4-Benzylsulfonylaminophenyl)ethoxy}phenyl]-2-(S)-

20 ethoxypropanoic acid ethyl ester

3-{4-[2-(4-Aminophenyl)ethoxy]phenyl }-(S)-2-ethoxypropanoic acid ethyl ester hydro
chloride (described in Example 41b) (0.5 g; 1.27 mmole) was dissolved in dichloromethane
(10 mI) and triethylamine (0.39 ml; 2.8 mmole) was added. The mixture was cooled to

25 0°C, Phenylmethanesulphony! chloride (0.32 g; 1.68 mmole) was added. The reaction
mixture was then stirred overnight and the temperature was allowed to reach room
temperature. Water was added and the phases were separated. The organic phase was
washed with water, dried with magnesium sulfate and evaporated. Chromatography of the

residue on silica gel using ethyl acetate/heptane as eluant gave 0.245 g (38% yield) of 3-
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(4-{2-(4-benzylsulfonylaminophenyl)ethoxy} phenyl]-2-(S)-ethoxypropanoic acid ethyl

ester.

‘H-NMR(600 MHz, CDCL,):8 1.15(t, J = 7 Hz, 3H), 1.15 (t, J = 7 Hz, 3H), 2.91-2.97(m,
2H), 3.06 (t, T = 7 Hz, 2H), 3.32-3.37(m, 1H), 3.57-3.62(m, 1H), 3.96(dd, ] = 8, 6 Hz, 1H),
4.13-4.17(m, 4H), 4.29(s, 2H), 6.82(d, 8.4 Hz, 2H), 7.10(d, ] = 8.4 Hz, 2H), 7.15(d, T =9
Hz, 2H), 7.24-7.26(m, 4H) and 7.30-7.32(m, 3H).

BC.NMR(150 MHz, CDCL,):8 14.15, 14.99, 35.03, 35.37, 57.31, 60.74, 66.10, 63.36,
80.27, 114.25(2C), 120.31(2C), 128.51, 128.74(2C), 128.80, 129.35, 130.04(2C),
130.35(2C), 130.78(2C), 135.12, 135.22, 157.43, 172.50.

Example 67. 3-[4-{2-(4-Benzylsulfonylaminophenyl)ethoxy}phenyl}-2-(S)-
ethoxypropanoic acid

3-[4-{2-(4-Benzylsulfonylaminophenyl)ethoxy } phenyl]-2-(S)-ethoxypropanoic acid ethyl
ester (described in Example 66) (0.15 g; 0.29 mmole) was dissolved in tetrahydrofuran(2
ml). Lithium hydroxide (0.0084 g; 0.35 mmole) in water (2 ml) was added. The reaction
mixture was stirred at room temperature. After 6 hours, the reaction was checked by TLC
(silica gel, ethyl acetate:heptane= 50:50) and it was not complete. More lithjum hydroxide
(approx. 0.01 g), was added the reaction mixture was stirred overnight and tetrahydrofuran
was evaporated. The remaining solution was extracted with diethyl ether. The water phase
was acidified with hydorchloric acid (1 %) to pH~2 and extracted twice with ethyl acetate.
The organic phases were combined, dried with magnesium sulfate and the solvent was
evaporated. Chromatography of the residue on silica gel (Isoluts, SI) using
dichloromethane and then dichloromethane:methanol (98:2) as eluant gave 0.125 g (83 %
yield) of 3-[4-{2-(4-benzylsulfonylaminophenyl)ethoxy} phenyl]-2-(S)-ethoxypropanoic

acid.
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'H-NMR(500 MHz, CDCL,): 8 1.20(t, J = 7 Hz, 3H), 2.97(dd, J = 14, 8 Hz, 1H), 3.07(dd, J

= 14, 4.5 Hz, 1H), 3.09(t, ] = 7 Hz, 2H), 3.41-3.47(m, 1H), 3.60-3.66(m, 1H), 4.05(dd, ] =
8, 4.5 Hz, 1H), 4.18(t, ] = 7 Hz, 2H), 4.33(s, 2H), 6.86(d, ] = 8.5 Hz, 2H), 6.96(s, 1H),
7.14(d, J = 8.5 Hz, 2H), 7.27-7.30(m, 4H) and 7.35-7.37(m, 3H).

BC-NMR(125 MHz, CDCL): & 14.97, 35.04, 37.83, 57.32, 66.65, 68.36, 79.66,
114.36(2C), 120.31(2C), 128.45, 128.76(2C), 128.83(2C), 130.07(2C), 130.44(2C),
130.81(20), 135.10, 135.21, 157.57, 175.78.

o Example 68. 2-Ethoxy-3-{4-[2-(4-isobutyrylaminophenyl)ethoxy]phenyl} propanoic acid
ethyl ester

(a) N-{4-(2-hydroxyethyl)phenyl]isobutyramide

ts  2-Methylpropanoic acid anhydride (24.15 g; 153 mmole) was slowly added to a warm
solution of 4-aminophenethyl alcohol (21 g; 153 mmole) in acetone (200 ml). The reaction
mixture was refluxed for 1 hour and then more 2-methylpropanoic acid anhydride (1 g)
was added. The reflux was continued for 1.5 hours and then the solvent was evaporated in
vacuo. Recrystallization of the solid residue in dichloromethane:heptane gave 30.7 g (yield
20 97 %) N-[4-(2-hydroxyethyl)phenyl}isobutyramide as white crystals.

"H-NMR (400 MHz; Acetone-d): & 1.20 (d, 6H, J=6.7 Hz), 2.54-2.64 (m, 1H), 2.80 (1, 25,
J=7 Hz), 3.40 (t, 1 OH, J=5.6 Hz), 3.75-3.80 (m, 2H), 7.13 (dm, 2H, J=8.5 Hz, unresolved),
7.53 (dm, 2H, J=8.5 Hz, unresolved), 8.77 (s br, 1 NH).
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(b) 2-Ethoxy-3- {4-[2-(4-isobutyrylaminopheny!)ethoxy]phenyl}propanoic acid ethyl ester

2-Ethoxy-3-(4-hydroxyphenyl)propanoic acid ethyl ester (described in Example 20b) (0.71
g; 2.97 mmole) dissolved in dichloromethane (5 ml) was added to a mixture of N-{4-(2-
3 hydroxyethyl)phenyl]isobutyramide (0.5 g; 2.47 mmole), azodicarbonyl dipiperidine (0.75
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g; 2.97 mmole) and triphenylphosphine (0.78 g; 2.97 mmole) in dichloromethane (15 ml).

After stirring at room temperature over night the reaction mixture was filtered and the

solvent was evaporated in vacuo. The residue was purified by chromatography on silica gel

using heptane:ethyl acetate (gradient 3:1 to 1:1) as eluant to give 0.69 g (yield 65%) of 2-
s ethoxy-3-{4-[2-(4-isobutyrylaminophenyl)ethoxy]phenyl} propanoic acid ethyl ester.

'H NMR (500 MHz; CDCL,): § 7.47 (d, J=8.2 Hz, 2H), 7.22 (4, J=8.2 Hz, 2H), 7.13 (4,
J=8.6 Hz, 2H), 6.80 (d, J=8.6 Hz, 2H), 4.16 (g, J=7.1 Hz, 2H),4.11 (t, J=7.1 Hz, 2H), 3.96
(dd, J=7.4 and 6.0 Hz, 1H), 3.59 (m, 1H), 3.34 (m, 1H), 3.04 (t, J=7.1 Hz, 2H), 2.94 (m,
10 2H),2.50 (sept, J=6.9 Hz, 1H), 1.25 (d, J=6.9 Hz, 6H), 1.22 (t, J=7.1 Hz, 3H), 1.16 (4,
=7.0 Hz, 3H).

Example 69. 2-Ethoxy-3-[4-(2-{4-isobutyrylaminopheny!}ethoxy)phenyl]propanoic acid

15 2-Ethoxy-3-{4-[2-(4-isobutyrylaminophenyl)ethoxy]phenyl} propanoic acid ethyl ester
(described in Example 68) was hydrolyzed using the same method as in Example 2 to give

2-ethoxy-3-[4-(2-{4-1sobutyrylaminophenyl} ethoxy)phenyl]propanoic acid.

'H NMR (300 MHz; CDCL): § 7.46 (d, 8.3 Hz, 2H), 7.37 (s, NH, 1H), 7.20 (d, J=8.3 Hz,
2 2H),7.13 (d, ]=8.5 Hz, 2H), 6.79 (d, J=8.5 Hz, 2H), 4.11 (m, 2H), 4.02 (dd,.T=7.6 and 4.6
Hz, 1H), 3.60 (dq, ]=9.3 and 7.0 Hz, 1H), 3.40 (dq, J=9.3 and 7.0 Hz, 1H), 3.02 (m, 3H),
2.93 (dd, J=14.1 and 7.7 Hz, 1H), 2.50 (m, 1H), 1.23 (d, J=6.9 Hz, 6H), 1.14 (1, ]=7.0 Hz,
3H).
BCNMR (75 MHz; CDCL): § 175.5, 1753, 157.7, 136.4, 134.2, 130.5, 129.5, 128.8,
5 120.1,114.4,79.8,68.6,66.7,37.9,366,35.2, 19.6, 15.0

Example 70. (S)-2-Ethoxy-3-{4-[2-(4-isobutyrylaminophenyl)ethoxy]phenyl} propanoic
acid ethyl ester
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Azodicarbonyl! dipiperidine (0.99 g; 3.93 mmole) and triphenylphosphine (1.03 g; 3.93
s mmole) were added to a solution of N-[4-(2-hydroxyethyl)phenyl]isobutyramide
(described in Example 68a) (0.79 g; 3.93 mmole) and (S)-2-ethoxy-3-(4-
hydroxyphcnyl)p_r_g—panoic acid ethyl ester (described in Example 40h) (0.78 g; 3.27
mmole) in dry dichloromethane (25 ml). After stirring at room temperature over night more
N-{4-(2-hydroxyethyl)phenyllisobutyramide, azodicarbony! dipiperidine (0.16 g; 0.65
o mmole) and triphenylphosphine (0.17 g; 0.65 mmole) were added. After stirring for 24
hours the reaction mixture was filtered and the solvent was evaporated in vacuo.
Purification by chromatography on silica gel using heptane:ethy! acetate (2:1) as eluant
gave 1.22 g (yield 87%) of (§8)-2-ethoxy-3-{4-[2-(4-
isobutyrylaminophenyl)ethoxy]phenyl} propanoic acid ethyl ester.

'H-NMR (400 MHz; CDCL,): § 1.17 (t, 3H, J=7 Hz), 1.20-1.26 (m, 9H), 2.55 (qvint, 1H,

J=6.7 Hz), 2.95-2.98 (m, 2H), 3.03 (t, 2H, J=7 Hz), 3.33-3.41 (m, 1H), 3.57-3.65 (m, 1H),

3.98-4.02 (m, 1H), 4.12 (t, 2H, J=7 Hz), 4.17 (q, 2H, J=7 Hz), 6.82 (dm, 2H, J=8.6 Hz,

unresolved), 7.15 (dm, 2H, J=8.6 Hz, unresolved), 7.20 (dm, 2H, J=8.6 Hz, unresolved),
20 7.53 (dm, 2H, J=8.6 Hz, unresolved).

PC-NMR (100 MHz; CDCly): 5 14.0, 14.9, 19.4, 35.0, 36.1, 38.2, 60.6, 65.9, 68.4, 80.1,

114.1, 120.0, 129.0, 129.1, 130.1, 133.7, 136.6, 157.3, 172.4, 175.6.

Example 71. (S)-2-Ethoxy-3-[4-(2- {4-isobutyrylaminopheny!}ethoxy)phenyl]propanoic

25 acid

(S)-2-Ethoxy-3-{4-[2-(4-isobutyrylaminophenyl)ethoxy]phenyl} propanoic acid ethyl ester
(described in Example 70) was hydrolyzed using the same method as in Example 2 to give
(S)-2-ethoxy-3-{4-[2-(4-methanesulfonylphenyl)ethoxy]pheny!} propanoic acid.

30
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'H-NMR (500 MHz; CDCl,): & 1.17 (t, 3H, J=7 Hz), 1.70 (d, 6H, ]=7.3 Hz), 2.45-2.57 (m,
1H), 2.91-2.98 (m, 1H), 3.01-3.10 (m, 1H), 3.39-3.48 (m, 1H), 3.56-3.65 (m, 1H), 4.01-
4.06 (m, 1H), 4.12 (t, 2H, J=7 Hz), 6.80 (dm, 2H, J=8.8 Hz, unresolved), 7.14 (dm, 2H,
J=8.8 Hz, unresolved), 7.22 (dm, 2H, J=8.3 Hz, unresolved), 7.31 (bs, INH), 7.47 (dm,

s 2H, J=8.3 Hz, unresolved).

PC-NMR (125 MHz; CDCL,): 8 15.0, 19.6, 35.2, 36.6, 37.8, 66.7, 68.6, 79.8, 114.4, 120.0,
128.7,129.4,130.4, 134.1, 136.4, 157.7, 174.6, 175.3.

Example 72. 2-Ethoxy-3-(4- {2-[4-(isobutyryl-N-methylamino)phenyl]ethoxy} phenyl)-

propanoic acid ethyl ester

2-Ethoxy-3- {4-[2+(4-methylaminophenyl)ethoxy]phenyl} propanoic acid ethyl ester
15 (described in Example 99) (0.477 mg; 1.28 mmole) was dissolved in a solution of
_isobutyric anhydride (2 ml) and pyridine (4 ml) and the reaction mixture was stirred for 2
hours at room temperature. Toluene was added and evaporated in vacuo. Purification of the
crude product by chromatography on silica gel using heptane:ethyl acetate (1:1) as eluant
gave 0.44 g (yield 78 %) of 2-ethoxy-3-(4-{2-[4-(isobutyryl-N-
20 methylamino)phenyl]ethoxy} phenyl)propanoic acid ethyl ester.

'H NMR (400 MHz; CDCL,): 5 7.33 (d, ]=8.2 Hz, 2H), 7.15 (d, J=8.6 Hz, 2H), 7.12 (d,

J=8.2 Hz, 2H), 6.82 (d, J=8.6 Hz, 2H), 4.17 (m, 4H), 3.97 (dd, J=7.1 and 6.1 Hz, 1H), 3.60

(m, 1H), 3.35 (m, 1H), 3.23 (s, 3H), 3.11 (t, J=7.1 Hz, 2H), 2.95 (m, 2H), 2.52 (sept, J=6.7
25 Hz, 1H), 1.23 (¢, J=7.1 Hz, 3H), 1.16 (t, }=6.9 Hz, 3H), 1.03 (d, J=6.7 Hz, 6H).

Example 73. 2-Ethoxy-3-(4- {2-[4-(isobutyryl-N-methylamino)pheny!]ethoxy} phenyl)-

propanoic acid
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s The reaction mixture was acidified with hydrochloric acid (2 M) to pH 4. Tetrahydrofuran
was evaporated in vacuo, water (S ml) was added and the mixture was extracted with ethyl
acetate (10 ml). The organic phase was dried (sodium sulfate) and solvent was evaporated
in vacuo to give 398 mg (yield 98 %) of 2-ethoxy-3-(4-{2-[4-(isobutyryl-N-
methylamino)phenyl]ethoxy} phenyl)propanoic acid.
10
'H-NMR (300 MHz; CDCL,): § 1.02 (d, 6H, J=6.6 Hz), 1.16 (t, 3H, J=7 Hz), 2,49 (qvint,
1H, J=6.6 Hz), 2.84-3.15 (m, 4H), 3.22 (s, 3H), 3.29-3.46 (m, 1H), 3.52-3.69 (m, 1H),
3.94-4.06 (m, 1H), 4.17 (t, 2H, J=6.6 Hz), 6.82 (dm, 2H, J=8.4 Hz, unresolved), 7.05-7.22
(m, 4H). 7.33 (dm, 2H, J=8 Hz, unresolved).
15 “C-NMR (75 MHz; CDCL,): 8 15.1, 19.6, 31.0, 35.3, 37.6, 38.0, 66.6, 68.2, 79.8, 114.4,
127.2,129.3, 130.4, 130.5, 138.3, 142.4, 157.5, 175.3, 178.0.

Example 74. (S)-2-Ethoxy-3-[4-(2-{4-(2,2-diphenylacethylamino)phenyi}-

ethoxy)phenyl]propanoic acid

20
3-{4-[2-(4-Aminophenyl)ethoxy]phenyl}-(S)-2-ethoxypropanoic acid hydro chlonide
(described in Example 56a) (0.2 g; 0.547 mmole) and sodium hydrogen carbonate (0.05 g;
0.6 mmole) were mixed in tetrahydrofuran (5 ml) and stirred at room temperature for 20
minutes. 2,2-diphenylacethyi chioride(0.151 g; 0.656 mmole) was added. The reaction

25 mixture was stirred at room temperature for 2 hours and then evaporated to dryness.
Ethyl acetate and water were added to the residue and the phases were separated. The
organic phase was dried with magnesium sulfate and the solvent was evaporated.
Chromatography on silica gel (Isolute, SI) using dichloromethane as eluant gave crude

product and further purification by column chromatography on silica gel using
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dichloromethane with methanol (0.5 -10 %) as eluant gave 0.18 g (63 % yield) of (8)-2-

ethoxy-3-[4-(2-{4-(2,2-diphenylacethylamino)phenyl} ethoxy)phenyl]propanocic acid.

'H-NMR (500 MHz, DMSO-dg): 5 0.99(t, J = 7 Hz, 3H ), 2.72(dd, J = 14.3, 8 Hz, 1H),

s 2.86(dd, J= 14.3, 4.5 Hz, 1H), 2.93(t, ] = 6.8 Hz, 2H), 3.19-3.25(m, 1H), 3.48-3.54(m,
1H), 3.83(dd, ] = 8, 4.5 Hz, 1H), 4.08(t, ] = 6.8 Hz, 2H), 5.17(s, 1H), 6.78(d, J = 8.6 Hz,
2H), 7.10(d, T = 8.6 Hz, 2H), 7.21-7.25(m, 4H), 7.30-7.36(m, 8H), 7.54(d, J = 8.3 Hz, 2H)
and 10.42(s, 1H).

1o “C-NMR (125 MHz, DMSO-dg): 8 15.23, 34.59, 37.95, 57.42, 64.65, 68.22, 80.32,
114.14(2C), 119.43(2C), 126.96(2C),128.51(4C), 128.71(4C), 129.34(2C), 130.32(2C),
130.48, 133.62, 137.54, 140.20(2C), 156.97, 169.89, 174.2(found by GHMBC).

Example 75. 3-{4-[2-{4-(4-[tert-Butyl]benzoyl)aminophenyl} ethoxy]phenyl}-2-(S)-

15 ethoxypropanoic acid

3-{4-[2-(4-Aminophenyl)ethoxy]phenyl}-(S)-2-ethoxypropanoic acid hydro chloride
(described in Example 56a) (0.2 g; 0.547 mmole) was dissolved in tetrahydrofurane (5 ml).
Sodium hydrogencarbonate (0.053 g; 0.631 mmole) was added and the mixture was stirred

20  for a little while. 4-terz-Butylbenzoyl chioride (0.118 g; 0.6 mmole) was added. The
reaction mixture was stirred overnight and then evaporated to dryness. Dichloromethane
and water were added to the residue and the phases were separated. The organic phase was
dried with magnesium sulfate and the solvent was evaporated. Chromatography of the
residue on silica gel (Isolute, SI) using dichloromethane:heptane (1:1), dichloromethane

25 and finally methanol: dichloromethane (1:99) as eluants gave 0.238g (39 % yield) of 3-{4-
[2-{4-(4-[tert-butyl]benzoyl)aminophenyl} ethoxylphenyl} -2-(S)-ethoxypropanoic acid.

'"H-NMR(400 MHz, CD,0D): § 1.11(t, ] = 7 Hz, 3H), 1.35(s, 9H), 2.85(dd, J = 14, 8 Hz,
1H), 2.96(dd, ] = 14, § Hz, 1H), 3.04(t, ] = 7 Hz, 2H), 3.30-3.37(m, 1H), 3.54-3.61(m, 1H),
1 3.98(dd, J =8, 5 Hz, 1H), 4.15(t, ] =7 Hz, 2H), 6.81(d, J = 8.3 Hz, 2H), 7.14(d, ] = 8.3 Hz,
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= 8.8 Hz, 2H).

HBC-NMR (150 MHz, CD,0D): 8 15.31, 31.56(3C), 35.80, 36.23, 39.32, 67.12, 69.79,
s 81.29,115.37(2C), 122.44(2C), 126.51(2C), 128.48(2C), 130.34(2C), 130.76, 131.43(2C),
133.31, 136.24, 138.15, 156.51, 159.06, 168.72, 176.04.

Example 76. 3-{4-[2-{4-(4-[tert-Butyllbenzoyl)aminophenyl}ethoxy]-
phenyl}-2-(S)-ethoxypropanoic acid

3-{4-[2-(4-Aminophenyl)ethoxy]phenyl}-(S)-2-ethoxypropanoic acid hydro chloride
(described in Example 56a)(0.2 g; 0.547 mmole) was dissolved in tetrahydrofurane(5 ml).
Sodium hydrogencarbonate (0.053 g; 0.631 mmole) was added and the mixture was stirred
for a little while. 4-tert-Butylbenzoyl chloride (0.118 g; 0.6 mmole) was added. The

15  reaction mixture was stirred overnight and then evaporated to dryness. Dichloromethane
and water were added to the residue and the phases were separated. The organic phase was
dried with magnesium sulfate and the solvent was evaporated. Chromatography of the
residue on silica gel(Isolute, SI ) using dichloromethane:heptane (1:1), then
dichloromethane and finally methanol: dichloromethane (1:99) as eluants gave 0.238g (89

20 % yield) of 3-{4-[2- {4-(4-{tert-butyl]benzoyl)aminophenyl} ethoxylphenyl} 2-(S)-

ethoxypropanoic acid.

'H-NMR (400 MHz, CD,OD): § 1.11(t, J = 7 Hz, 3H), 1.35(s, 9H), 2.85(dd, T = 14, 8 Hz,
1H), 2.96(dd, J = 14, 5 Hz, 1H), 3.04(t, J = 7 Hz, 2H), 3.30-3.37(m, 1H), 3.54-3.61(m, 1H),

25 3.98(dd, ] =8, 5 Hz, 1H), 4.15(t, I = 7 Hz, 2H), 6.81(d, J = 8.3 Hz, 2H), 7.14(d, I = 8.3 Hz,
2H), 7.29(d, T = 8.3 Hz, 2H), 7.54(d, I = 8.8 Hz, 2H), 7.60(d, J = 8.3 Hz, 2H) and 7.86(d,J
= 8.8 Hz, 2H).
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PC-NMR (150 MHz, CD,0D): § 15.31, 31.56(3C), 35.80, 36.23, 39.32, 67.12,
69.79, 81.29, 115.37(2C), 122.44(2C), 126.51(2C), 128.48(2C), 130.34(2C),
130.76, 131.43(2C), 133.31, 136.24, 138.15, 156.51, 159.06, 168.72, 176.04.

s Example 77. 2-(S)-Ethoxy-3-(4-{2-[4-(formylamino)phenyl]ethoxy}-
phenyl)propanoic acid ethyl ester

Formic acid (0.0585 g, 1.27 mmole) was dissolved in dichloromethane (2 ml). Imidazole
(0.0874 g; 1.27 mmole) was added into the solution, followed by addition of triethylamine

10 (0.353 ml, 2.54 mmole). The mixture was stirred for a little while and then oxaly! chloride
(0.161 g; 1.27 mmole) in dichloromethane(2 ml) was added slowly. The resulting mixture
was stirred for 30 minutes. A mixture of 3-{4-[2-(4-aminophenyl)ethoxy]phenyl}-(S)-2-
ethoxypropanoic acid ethyl ester hydro chloride (described in Example 41b) (0.5g, 1.27
mmole) and triethylamine (0.176 ml; 1.27 mmole) in dichloromethane (3 ml) was added

is  into the reaction mixture. The reaction mixture was stirred at room temperature overnight.
Water was added and the phases were separated. The organic phase was washed with
water, dried with magnesium sulfate and the solvent was evaporated. Chromatography of
the residue on silica gel (isolute, SI) using heptane, then ethyl acetate/ heptane (5%),
followed by ethy! acetate/ heptane(10%) and then ethyl acetate/ heptane (25%)as eluants

20 gave 0.230g (47 % yield) of 2-(S)-ethoxy-3-(4- {2-[4-(formylamino)phenyl]ethoxy}-
phenyl)propanoic acid ethyl ester.

'H-NMR(600 MHz, CDCl,, tautomers): 8 1.14(t, J = 7 Hz, 3H), 1.21(t, with small splits, J
=7 Hz, 3H), 2.90-2.97(m, 2H), 3.01-3.05(m, 2H), 3.32-3.37(m, 1H), 3.56-3.61(m, 1H),

15 3.96(dd, J=17.6, 5.6 Hz, 1H), 4.09-4.09-4.17(m, 4H), 6.75(4, d, = 8.7, 8.7 Hz, 2H),
7.03(d, J = 8.4 Hz, 1H), 7.12(d, d, ] = 8.7, 8.4 Hz, 2H), ] =7.22(d, ] = 8.4 Hz, 1H), 7.25(d,
J =8.4 Hz, 1H), 7.47(d, = 8.4 Hz, 1H), 7.84 and 8.30(s, s, 1H), 8.41 and 8.65(d, d,J =
11.1 Hz, 11.5 Hz, 1H).
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BC-NMR(125 MHz, CDCl,, tautomers): § 14.09, 14.95, 34.98(35.09), 60.72,
66.07, 68.29(68.44), 80.20, 114.23(2C), 118.93(120.03, 2C), 129.12(129.22),
129.39, 130.12(130.28, 2C), 130.26(2C)134.56(135.10), 135.44,
157.36(157.41), 159.27(162.63), 172.54.

Example 78. (S)-2-Ethoxy-3-(4-{[4-(formylamino)phenethyl]oxy} phenyl)propanoic acid

3-{4-{2-(4-Aminophenyl)ethoxy]phenyl}-(S)-2-ethoxypropanoic acid hydro chloride
(described in Example 56a) (0.115 g, 0.314 mmole) in tetrahydrofuran (3 ml) was mixed
10 with a mixture of formic acid (0.5 ml) and acetic anhydride (0.3 ml). The resulting mixture
was stirred at room temperature overnight. Tetrahydrofuran was evaporated. Ethyl acetate
and water were added into the residue. The phases were separated. The organic phase was
washed with brine, dried with magnesium sulfate and the solvent was evaporated.
Chromatography of the residue on silica gel (Isolute, SI) using dichloromethane, then
1s  methanol/dichloromethane (1%), followed by methanol/dichloromethane (2%) as ¢luants
gave 0.07 g (yield 62%) of (8)-2-ethoxy-3-(4-{[4-
(formylamino)phenethyl]oxy} phenyl)propanoic acid.

'H-NMR of tautomers(500 MHz, CDCL,): 8 1.21(t, J = 7 Hz, 3H), 2.97-3.12(m, 4H), 3.43-
20 3.49(m, 1H), 3.64-3.71(m, 1H), 4.07-4.10(dd, J = 7.5, 4.5 Hz, 1H), 4.12-4,17(m, 2H), 6.82-
6.86(m, 2H), 7.07(d, J = 8.3 Hz, 2H of one tautomer), 7.18-7.21(m, 2H), 7.26(d, J = 8.3
Hz, 2H of one tautomer), 7.30(d, J = 8.3 Hz, 2H of one tautomer), 7.52(d, J = 8.3 Hz, 2H of
one tautomer), 7.85(s, 1H of one tautomer), 8.37(s, 1H of one tautomer), 8.64(d, J=11.4
Hz, 1H of one tautomer), 9.12(d, ] = 11.4 Hz, 1H of one tautomer).
2
“C-NMR of tautomers(125 MHz, CDCL,): 8 14.99, 35.05(35.15), 37.93, 66.53,
68.29(68.44), 79.78, 114.34(2C), 119.15(120.22, 2C), 128.94(129.04), 129.50(130.22, 2C),
130.42(130.44, 2C), 134.75(135.20), 135.93,
157.48(157.54), 159.68(163.71), 175.75.

30
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(a) 2-(4-Hydroxybenzyl)butanoic acid methyl ester

s 2-[(4-Hydroxyphenyl)methylene]butanoic acid (10.48 g; 54.5 mmol) was refluxed 24
hoursin a solutior? 9f sulphuric acid (1%) in methanol (150 ml). The solvent was
evaporated and water (100 ml) was added. The water phase was extracted twice with ethyl
acetate, the organic phases were combined, dried (magnesiumsulfate) and the solvent was
evaporated in vacuo. The crude product (9 g, 43.6 mmole ) was used directly in the next

10 step without further purification and identification.
It was hydrogenated in methano] using palladium on charcoal (5 %, 3 g) as catalyst. The
mixture was filtered through celite and the salvent was evaporated. Purification by
chromatography on silica gel using dichloromethane:metanol (gradient 0,5-100 %
methanol) as eluant gave 6.8 g (yield 60 % over two steps) of 2-(4-hydroxybenzyl)-

15 butanoic acid methyl ester.

'H-NMR (400 MHz; CDCL,): 5 0.91(t, 3H, J=7.7 Hz), 1.55-1.84 (m, 2H), 2.57 (m, 1H),
2.68 (dd, 1H, J=6.2 Hz and 6.6 Hz), 2.82 (dd, 1H, J=6.2 Hz and 6.6 Hz), 3.61 (s, 3H), 5.58
(s, 1 OH), 6.71 (d, 2H, J=8.4 Hz), 6.99 (d, 2H, J=8.4 Hz).

2 “C-NMR (100 MHz; CDCL): 5 11.73, 25.09, 37.31, 49.57, 51.47, 115.22, 115.22, 129.87,
129.87, 131.26, 154.21, 176.55.

(b) 2-{4-[2-(4-Phenylsulfanylphenyl)ethoxy]benzyl} butanoic acid methyl ester.

25 2-(4-Phenylsulfanylphenyl)ethanol (0.5 g; 2.17 mmole), azodicarbony! dipiperidine (0.66
g, 2.6 mmole) and triphenylphosphine (0.68 g, 2.6 mmole) were dissolved in
dichloromethane (20 ml) at room temperature. After stirring for 10 minutes 2-(4-
hydroxybenzyl)butanoic acid methyl ester (0.54 g, 2.6 mmole) dissolved in
dichloromethane (5 ml) was added. After stirring at room temperature over night more

30  azodicarbonyl dipiperidine (0.33 g) and more triphenylphosphine (0.34 g) were added.
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Purification by chromatography on silica gel using heptane:ethyl acetate (5:1) as eluant
gave 0.638 g (yield 70%) of 2-{4-[2-(4-phenylsulfanylphenyl)ethoxy]benzyl} butanoic

acid methyl ester.

'H NMR (400 MHz; CDCl,): § 7.33-7.20 (m, 9H), 7.05 (d, J=8.3 Hz, 2H), 6.79 (d, J=8.3
Hz, 2H), 4.13 (t, }=7.0 Hz, 2H), 3.60 (s, 3H), 3.05 (t, J=7.0, 2H) 2.86, (dd, J=13.7 and 8.4
Hz, 1H), 2.68 (dd, J=13.7 and 6.5 Hz, 1H), 2.54 (m,1H), 1.59 (m, 2H), 0.90 (¢, J=7.3 Hz,
3H).

Example 80. 2-{4-[2-(4-Phenylsulfanylphenyl)ethoxy]benzyl}butanoic acid

Sodium hydroxide (3 ml, IM) was slowly added to a solution of 2-{4-[2-(4-

phenylsulfanylphenyl)ethoxy]benzyl} butanoic acid methyl ester (described in Example 79)
15 (0.59 g, 1.4 mmole) in dioxan (12 ml). The reaction mixture was stirred at room

temperature for 12 hours, then at 50° C for 4 hours. Lithium hydroxide (50 mg) was added

and the mixture was stirred at 70° C for 24 hours. The reaction mixture was acidified with

hydrochloric acid (6 M), water (20 ml) was added and the product was extracted with ethyl

acetate (2 x 25 ml), washed with water (25 ml), dried (sodium sulfate) and the solvent was
20  evaporated in vacuo to give 0.53 g (yield 93 %) of the desired product.

'H NMR (400 MHz; CDCL,): § 7.34-7.28 (m, 7H), 7.24 (d, J=8.3 Hz, 2H), 7.10 (d, J=8.7

Hz, 2H), 6.82 (d, J=8.7 Hz, 2H), 4.15 (t, J=7.0 Hz, 2H), 3.08 (t, J=7.0 Hz, 2H), 2.93 (d4,

J=13.9 and 7.7 Hz, 1H), 2.72 (dd, J=13.9 and 7.0 Hz, 1H), 2.58 (m, 1H), 1.63 (m, 2H), 0.97
s (t,J=7.3 Hz, 3H).

“C NMR (100 MHz; CDCl3): 5 181.3,157.3, 137.7, 136.3, 133.2, 131.6, 131.3, 130.5,

129.9,129.8,129.1, 126.8, 114.5, 68.3, 49.0, 36.9, 35.4,24.7, 11.6.

Example 81. 2-Ethoxy-3- {4-[2-(4-methylsulfanylphenyl)ethoxy]phenyl} propanoic acid
30 ethyl ester
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2-(4-Methylsulfanylphenyl)ethanol was reacted with 2-ethoxy-3-(4-
hydroxyphenyl)propanoic acid ethyl (described in Example 20b) ester using the same
method as in Example 38(c) to give 2-ethoxy-3- {4-[2-(4-methylsulfanylphenyl)ethoxy)-

s phenyl}propanoic acid ethyl ester.

'‘H-NMR (400 MHz; CDCl,): 8 1.17 (t, 3H), 1.24 (t, 3H), 2.49 (s, 3H), 2.94-2.97 (m, 2H),
3.05 (t, 2H), 3.32-3.40 (m, 1H), 3.57-3.65 (m, 1H), 3.95-3.99 (m, 1H), 4.11-4.21 (t+q, 4H),
6.82 (d, 2H), 7.15 (d, 2H), 7.2-7.28 (m, 4H).

Example 82. 2-Ethoxy-3-{4-[2-(4-methylsulfanylphenyl)ethoxy]phenyl)} propanoic acid

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

(described in Example 81} was hydrolyzed using the same method as in Example 2 but
15 with dioxane instead of tetrahydrofuran to give 2-ethoxy-3-{4-[2-(4-

methylsulfanylphenyl)ethoxy]-phenyl} propanoic acid.

'H-NMR (400 MHz; CDCL): § 1.19 (t, 3H), 2.49 (s, 3H), 2.92-2.99 (dd, 1H) 3.03-3.11

(dd~t, 3H), 3.41-3.50 (tm, 1H), 3.59-3.65 (m, 1H), 4.04-4.07 (dd, 15D, 4.14 (¢, 2H), 6.83 (d,
2 2H),7.16 (d, 2H), 7.20-7.28 (m, 4H).

BC-NMR (100 MHz; CDCL): 8 16.1, 17.3, 36.4, 38.8, 68.0, 69.6, 80.9, 115.5, 128.2,

129.7, 130.6, 131.6, 136.4, 137.3, 158.8, 175.9.

Example 83. 3-{4-{2-(4¢-Methylsulfanylphenyl)ethoxy]pheny!}-2-phenoxypropanoic acid

15 methyl ester

(a) 3-(4-Benzyloxyphenyl)-2-phenoxypropanoic acid methyl ester
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XSSSOTTCUT UdEfleBenzyloxyphenyl)-2-hydroxypropanoic acid methyl ester was reacted with phenol

using the same method as in Example 38(c) to give 3-(4-benzyloxyphenyl)-2-

phenoxypropanoic acid methyl ester.

s 'H-NMR (400 MHz; CDCL): 8 3.21 (m, 2H), 3.70 (s, 3H), 4.80 (dd, 1H, J=5.4 Hz; 7.3
Hz), 5.31 (s, 2H), 6.86 (dm, 2H, J=7.8 Hz, unresolved), 6.96 (m, 3H), 7.25 (m, 4H),
7.38 (m, SH).

(b) 3-(4-Hydroxyphenyl)-2-phenoxypropanoic acid methyl ester

3-(4-Benzyloxyphenyl)-2-phenoxypropanoic acid methyl ester (0.47 g; 1.3 mmole) was
hydrogenated in ethyl acetate (20 ml) using Pd/C (18 mg; 5 %) as catalyst at atmospheric
pressure and room temperature for 23 hours. As the reaction was very slow, the catalyst
was changed to palladium hydroxide, ethanol (95%, 10 ml) was added and the pressure
15 was raised to 4 bar. The reaction mixture was filtered through celite and the filtrate was
concentrated in vacuo to give 0.34 g (yield 95 %) of 3-(4-hydroxyphenyl)-2-

phenoxypropanoic acid methyl ester.

'H-NMR (400 MHz; CDCL,): § 3.19 (m, 2H), 3.72 (s, 3H), 4.79 (dd, 1H, J=5.4 Hz; 7.3
» Hz),6.76 (dm, 2H, J=8.3 Hz, unresolved), 6.85 (dd, 2H, J=1.0 Hz; 8.8 Hz), 6.97 (m,
1H), 7.16 (dm, 2H, J=8.8 Hz, unresolved), 7.27 (m, 2H).

(c) 3-{4-[2-(4&-Methylsulfanylphenyl)ethoxylphenyl}-2-phenoxypropanoic acid methyl
ester

25 ‘
3-(4-Hydroxyphenyl)-2-phenoxypropanoic acid methyl ester was reacted with 2-(4-
methylsulfanylphenyl)ethanol using the same methods as in Example 38(c) to give 3-{4-
[2-(4-methylsulfanylphenyl)ethoxy]phenyl}-2-phenoxy-propanocic acid methyl ester.
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1H, J=7.5 Hz), 7.26 (m, 8H).

s Example 84. 3-{4-[2-(4-Methylsulfanylphenyl)ethoxy]phenyl}-2-phenoxypropanoic acid

3-{4-[2-(4-Methylsulfanylphenyl)ethoxy]phenyl}-2-phenoxypropanoic acid methy! ester
(described in Example 83) was hydrolyzed using the same method as in Example 2 to give

3-{4-[2-(4-methylsulfanyl-phenyl)ethoxy]phenyl}-2-phenoxypropanoic acid.

'H-NMR (400 MHz; CDCl,): § 2.50 (s, 3H), 3.07 (t, 2H, ]=7.3 Hz), 3.26 (d, 2H, J=6.4

Hz), 4.15 (t, 2H, ]=6.8 Hz), 4.84 (t, 1H, ]=5.4 Hz), 6.88 (m, 4H), 7.05 (dt, 1H, J=1.0

Hz; 7.3 Hz), 7.27 (m, 8H).

BC-NMR (100 MHz; CDCL;): 8 17.3, 36.3, 39.1, 69.7, 78.7, 115.7, 116.5, 123.2, 128.2,
15 129.3,130.6,130.8, 131.7, 136.4, 137 .4, 158.6, 160.0, 177.9.

Example 85. (S)-2-Ethoxy-3-(4-{2-{4-(phenylsulfanyl)phenyl]ethoxy} phenyl)propanoic
acid ethyl ester

20
2-[4-(Phenylsulfanyl)phenyl]-1-ethanol (1.22 g; 5.12 mmole), triphenylphosphine (2 g; 7.6
mmole) and 1,1'-(azodicarbonyl)dipiperidine were dissolved in dichloromethane (15 ml).
After 10 minutes a solution of (S)-2-ethoxy-3-(4-hydroxyphenyl)propanoic acid (described
in Example 40b) in dichloromethane (15 ml) was added and the reaction mixture was

25 stirred over night at room temperature. The solid material was filtered off and the solvent
evaporated. Chromatography of the residue on siliga gel using ethyl acetate:petroleum
ether (40-60°C), (1:99, 5:95 and 10:90) gave 1.24 g (yield 47 %) of (S)-2-ethoxy-3-(4-{2-
[4-(phenylsulfanyl)phenyl]ethoxy} phenyl)propanoic acid ethyl ester.



10 10 10s<3"10% ()- fS; 109%& ()- S910%& ()- ! 4 "10%& ()-mchHhKhzhhhi dEj _@
105 109K ()-L109W& ()- &L0%W' ()- | z109%v& ()-f 109%W& ()- 20
4109 ()-ivjjkqgkkl dEj @ 105$1098v& ()-"10%VE' ()-L! 109%VE () - NOY 2007
109K () -1 FLO%VE ()- 10%E& ()-IN|InfnmdE] @ 1050109V ()-F. 109%& ()-,
109K ()-+y 109 ()- S) 109%& ()- , &LO%E () - rmminnnEoFoGodE: /  10M
10MY=: 109! \%é’ 10K ()-9: 109K’ ()- , 8 LYK ()- 4109V ()- 93L0%E ()-
GoHoUoaodosoBdXYP 71 10Mz10% & () - 10% & () - sS10% & () - @ 180t/8EwOP6ss:
10% & ().-'yml0% & ()- 10mMyqqqrErrrdE:/ 10MB10% & ()-f vy
10% & ()-zSF10% & ()-10% & ()- 10% & ()-..10% & ()-rrsttuju_ @/ 10My2
"10% & ()- y2 "10% (& ()-)010% & ()-!+ 130% - & () - me@ 10% & () - 3%.0% & () -
] uvuvuuuuuvxmbC 10M ml0% & () - 10:

'H-NMR (500 MHz; CDCL): 8 1.21 (t, 3H), 1.28 (t, 3H), 3.00 (m, 2H), 3.11 (m, 25, 3.40

(m, 1H), 3.65 (m, 1H), 4.01 (m, 1H), 4.16-4.24 (m, 4H), 6.86 (d, 2H), 7.19 (d, 2H), 7.26-

7.38 (m, 9H).

s Example 86. (8)-2-Ethoxy-3-(4-{2-[4-(phenylsulfanyl)phenyl]ethoxy} phenyl)propanoic

acid

(S)-2-Ethoxy-3-(4-{2-[4-(phenylsulfanyl)phenyl]ethoxy} phenyl)propanoic acid ethy! ester
(described in Example 83) (0.55 g; 1.22 mmole) was dissolved in tetrahydrofuran (5 mi)

10 and water (5 ml). Lithium hydroxide (0.035 g; 1.46 mmole) was added and the solution
was stirred at room temperature 24 hours. Aqueous hydrochloric acid was added to the
solution until pH=1. The solvent was evaporated and the residue was redissolved in water
and diethyl ether. The phases were separated and the organic layer was washed once with
water and dried with sodium sulfate. The solvent was evaporated. Chromatography of the

15 residue on siliga gel using diethyl ether: ethanol (95: 5) as eluant gave 0.40 g (yield 78 %)
of (8)-2-ethoxy-3-(4- {2-[4-(phenylsulfanyl)phenyljethoxy} phenyl)propanoic acid.

'H-NMR (400 MHz; CDCl,): § 1.18 (t, 3H), 2.97 (m, 1H), 3.07 (m, 3H), 3.42 (m, 1H),
3.63 &(m, 1H), 4.04 (m, 1H), 4,15 (m, 2), 6.83 (d, 2H), 7.17 (4, 2H), 7.20-7.26 (m, 3H),
20 7.26-7.35 (m, 6H).

Example 87. 2-Ethoxy-3-{4-[2-(4-methanesulfonylphenyl)ethoxy]phenyl} propanoic acid
ethyl ester

25 3-Chloropercxybenzoic acid (0.73 g; 4.20 mmole) was added to a solution of 2-ethoxy-3-
{4-[2-(4-methylsulfanylpheny!)ethoxy]pheny!} propanoic acid ethyl ester (described in
Example 81) (0.65 g; 1.68 mmole) in dichloromethane (20 ml) at 0°C. After stirring at
room temperature for 3 hours, water (20 ml) was added. The mixture was extracted with
ethyl acetate (20 ml), washed with saturated sodium bicarbonate, dried (sodium sulfate)

30 filtered and the solvent was evaporated in vacuo. Purification by chromatography on silica
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[2-(4-methanesulfonylphenyl)ethoxy]phenyl} propanoic acid ethyl ester slightly polluted by

3-chloroperoxybenzoic acid.

s 'HNMR (600 MHz; CDCL): & 7.89 (d, J=8.3 Hz, 2H), 7.45 (d, ]=8.3 Hz, 2H), 7.15 (d,
J=8.7 Hz, 2H), 6.80 (d, J=8.7 Hz, 2H), 4.19 (t, J=6.5 Hz, 2H), 4.17 (m, 2H), 3.96 (dd, J=7.4
and 5.8 Hz, 1H), 3.60 (m, 1H), 3.34 (m, 1H), 3.17 (t, J=6.5, 21), 3.05 (s, 3H), 2.95 (m,
2H), 1.23 (¢, J=7.1, 3H), 1.16 (1, J=7.0 Hz, 3H).

1o Example 88. 2-Ethoxy-3-{4-[2-(4-methanesulfonylphenyl)ethoxy]phenyl} propanocic acid

Lithium hydroxide hydrate (57 mg; 1.37 mmole) dissolved in water (2 m!l) was added to a
solution of 2-ethoxy-3-{4-[2-(4-methanesulfonylpheny!)ethoxy]phenyl} propancic acid
ethyl ester (described in Example 87) (384 mg; 0.91 mmole) in tetrahydrofuran 6 ml. After

15 stirring at room temperature for 2 hours more lithium hydroxide hydrate (30 mg) dissolved
in water (1 ml) was added. The reaction mixture was stirred at room temperature for 4
more hours. The reaction mixture was acidified with hydrochloric acid (2 M) to pH 4.
Tetrahydrofuran was evaporated in vacuo, water (5 ml) was added and the product was
extracted with ethyl acetate (10 ml). The organic phase was washed with water, dried

20 (sodium sulfate) and the solvent was evaporated in vacuo. Purification by ql_uomatography
on silica gel using heptane:ethyl acetate:acetic acid (10:10:1) as eluant gave 0.307 g (yield
86 %) of 2-ethoxy-3-{4-[2-(4-methanesulfonylphenyl)ethoxylpheny!} propanoic acid as a

pale yellow oil that crystallizes when vacuum dried.

25 'H-NMR (300 MHz; CDCL): & 1.16 (t, 38, J=7 Hz), 2.87-3.10 (m, 5H), 3.16 (t, 2H, J=6.4
Hz), 3.36-3.48 (m, 1H), 3.53-3.66 (m, 1H), 3.98-4.07 (m, 1H), 4.18 (t, 2H, J=6.4 Hz), 6.75-
6.85 (m, 2H), 7.10-7.20 (m, 2H), 7.46-7.55 (m, 2H), 7.86-7.96 (m, 2H).
BC.NMR (75 MHz; CDCL,): 5 11.4,35.7, 37.8, 44.6, 66.7, 67.6, 79.8, 114.4, 127.5, 129.,
129.1, 130.0, 130.6, 145.2, 157.4, 175.4.

30
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(5)-2-Ethoxy-3-(4- {2-[4-(phenylsulfany1)phenyl]ethoxy}phenyl)propanoic acid ethyl ester

s (described in Example 85) (0.6 g; 1.33 mmole) was dissolved in methylene chloride (10
ml) and 3-chloroperbenzoic acid was added. The solution was stirred 2 hours at 60 °C.
Participated between water and diethyl ether. The organic layer was washed three times
with water, dried with sodium sulfate and the solvent was evaporated. Chromatography of
the residue, gradient eluation with diethyl ether: petroleurn ether (40-60°C) 33:67, 50:50

10 and 67:33 gave 0.31 g (yield 48 %) of (S)-2-ethoxy-3-(4- {2-[4-(phenylsulfonyl)phenyl]-
ethoxy} phenyl)propanoic acid ethyl ester.

Example 90. (S)-2-Ethoxy-3-(4-{2-[4-(phenylsulfonyl)phenyl]ethoxy}phenyl)propanoic
acid

15
(S)-2-Ethoxy-3-(4-{2-[4-(phenylsulfonyl)phenyl]ethoxy} phenyl)propanoic acid ethyl ester
(described in Example 89) (0.34 g; 0.70 mmole) was dissolved in THF (5 ml) and water (3
ml). Lithium hydroxide was added to the solution (0.022 g; 0.092 mmole) and the solution
was stirred over night at room temperature. Aqueous hydrochloric acid was added until pH

20  =3-4. The solvent was evaporated to a small volume. The remaining product was
participated between water and diethyl ether. The water layer was once extracted with
diethyl ether. The organic phase was dried with sodium sulfate and the solvent evaporated.
Chromatography of the crude product, gradient eluation (99:1, 95:5 and 90:10). The
product was isolated as a viscous oil. The oil was dissolved in water and acetonitrile and

25 freezed by liquid nitrogen. Freeze-drying for 24 hours gave 0.18g (yield 56 %) of (S)-2-
ethoxy-3-(4- {2-[4-(phenylsulfonyl)phenyl]ethoxy} phenyl)propanoic acid. |

'"H-NMR (400 MHz; CDCL): & 1.07 (t, 3H), 2.83-2.95 (m, 1H), 2.95-3.10 (m, 3H), 3.30-
3.44 (m, 1H), 3.44-3.58 (m, 1H), 3.91-4.01 (m, 1H), 4.02-4.13 (m, 2H), 6.72 (d, 2H), 7.10
% (d,2H), 7.37 (d, 2H), 7.43-7.56 (m, 3H), 7.85 (d, 2H), 7.92 (d, 2H).

Wit 691



Of 10% & ()-!"/<?N xY:/ 10" Z10% & ()-|

10% & ()-"T10% & ()-y10% & ()-310% & ()- (,110% & ()- 10° .nuxaB:/ 70 N0y 2002
10°$10% & ()-s"10% & ()- 10% & ()-!* '110%\ & ()-@10% & () - &

10% & ()-x?B+dE:/ 10 410% & ()-210% & () -

-10% & ()-,10% & ()-)Z10% & ()-9ML0% & ()-+bC 10" y3 10% & () - Y310% & () -
(@0% & ()- 10\ 10\ 10\910% & ()-710% & () - 3$zdEbC 10" 10% & () - Yf

10% & () - 10§sR0fds7BL10% & ()- z 10% & ()-"1 T10% & ()- (} dGRGsed

10% & ()-y) 10068 () -, &10% & () - $S 10% & ()- &S 10% & ()- 10 & () - (41 kl dE: /
10: 10: -:10% & ()-6T10% & ()-510% & () - 1IML0% & () -0

109% & €)-, mL0% & () -1 meWKY:/  10: Z109%& ()- ,Y z 109%& () -

"S109& () - 10%&' ()-310%& ()-(10%& ()- 10:\Wk ~dE:/ 10:, YI0%&' ()-,z 10%& ()-
S 109& ()-,y 109& ()-,, T 109& ()-, 10%& ()-"ecdE:/ 10: @S10%& ()-@ S

10% ()- ~@s!10% ()- @s10% ()- @A0% ()- &$10%& () - cp5PQaB7/

'H-NMR (500 MHz; CDCL,): § 1.15 (t, 3H), 1.22 (¢, 3H), 2.93 (m, 2H), 3.11 (t, 2H), 3.37
(m, 1H), 3.62 (m, 1H), 3.98 (m, 1H), 4.14-4.22 (m, 4H), 6.76 (d, 2H), 7.13 (d, 2H), 7.42 (d,
2H), 7.50 (d, 2H), 7.56-7.62 (m, 1H), 7.91 (d, 2K), 7.97 (d, 2H).

Example 91. 3-{4-(2-(4-tert-Butylcarbamoyloxyphenyl)ethoxy]phenyl}-2-ethoxypropanoic
acid ethyl ester

tert-Butyl isocyanate (0.14 g; 1.4 mmole) was slowly added to a solution of 2-ethoxy-3-
10 {4-[2-(4-hydroxyphenyl)ethoxy]phenyl}propanoic acid ethyl ester (described in Example
26b) (0.5 g; 1.4 mmole) in toluene (5 ml) and thereafter the reaction mixture was stirred
over night. The crude mixture was purified by chromatography on silica gel using ethyl
acetate:heptane (gradient 1.25-80 % ethyl acetate) as eluant to give 0.13 g (vield 20 %) of
3-{4-[2-(4-tert-butylcarbamoyloxypheny!)ethoxy]phenyl} -2-ethoxypropanoic acid ethyl

15 ester.

'H-NMR (500 MHz; CDCly): 8 1.16 (t, 3H, J=7 Hz), 1.20 (t, 3H, J=7 Hz), 1.38 (s, 9H),

2.92-2.99 (m, 2H),3.05 (t, 2H, J=7 Hz), 3.31-3.38 (m, 1H), 3.55-3.64 (m, 1H), 3.94-3.99

(m, 1H), 4.0 (t, 2H, J=7 Hz), 4.16 (q, 2H, J=7 Hz),5.10 (bs, NH), 6.80 (dm, 2H, J=8.5 Hz,
20 unresolved), 7.05 (dm, 2H, J=8.5 Hz, unresolved), 7.14 (dm, 2H, J=8.5 Hz, unresolved),

7.25 (dm, 2H, J=8.5 Hz, unresolved).

PC-NMR (125 MHz; CDCL): 8 14.9, 35.0, 37.8, 66.6, 67.9, 79.6, 114.2, 115.3, 121.5,

124.2,129.0, 129.8, 130.4, 138.3, 140.9, 147.7, 150.8, 157 .4, 176.3.

25 Example 92. 3-{4-[2-(4-tert-Butylcarbamoyloxyphenyl)ethoxy]phenyl} -2-ethoxypropanoic

acid

3-{4-[2-(4-tert-Butylcarbamoyloxyphenyl)ethoxy]phenyl} -2-ethoxypropanoic acid ethyl
ester (described in Example 91) was hydrolyzed using the same method as in Example 2 to

30  give 3-{4-[2-(4-tert-butylcarbamoyloxyphenyl)ethoxy]phenyl} -2-ethoxypropanoic acid.
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'H-NMR (400 MHz; CDCL): § 1.17 (t, 3H, J=7 Hz), 1.32 (s, 9H), 2.90-2.
(t, 2H, J=7 Hz), 3.40-3.50 (m, 1H), 3.53-3.65 (m, 1H), 4.03 (m, 1H), 4.10

97 (m, 2H), 3.01
(t, 2H, J=7 Hz),

6.79 (dm, 2H, J=8.5 Hz, unresolved), 6.81 (dm, 2H, J=8.5 Hz, unresolved), 7.11-7.16 (m,

s 4H)

Example 93. 3-{4-[2-(4-benzylcarbamoyloxyphenyl)ethoxy]phenyl}-2-ethoxy-propanoic

acid ethyl ester - -

10 2-Ethoxy-3-{4-[2-(4-hydroxyphenyl)ethoxy]phenyl} propanoic acid ethyl

ester (described

in Example 26b) (0.36g; 1.0 mmol) was dissolved in dry dichloromethane (25 ml) and
benzylisocyanate (0.20 g; 0.185 ml; 1.5 mmol) was added followed by addition of

triethylamine (0.22 ml; 1.5 mmol). The solution was stirred at room temperature for 3

hours. The dichloromethane phase was washed with diluted acid, sodium hydrogen

15 carbonate and brine, dried with sodium sulfate and evaporated to give 0.4

g (81 %) of

crude 3- {4-[2-(4-benzylcarbamoyloxyphenyl)ethoxy]phenyl}-2-ethoxypropanoic acid ethyl

ester. The crude material was purified on preparative reversed phase HPLC using 2

gradient of acetonitrile- water-ammonium acetate as mobile phase. Fractions containing

pure product were pooled and the acetonitrile removed in vacuum. The residue was

20 dissolved in dichloromethane, washed with water, dried with sodium sulfate and

evaporated to give 0.23 g (48%) of pure 3-{4-[2-(4-

benzylcarbamoyloxyphenyl)ethoxylphenyl}-2-ethoxypropanoic acid ethyl ester

'H-NMR (300 MHz, CDCL): § 1.19 (t, 3H); 1.25 (t, 3H); 2.97 (d, 2H); 3.08 (t, 2H); 3.31-

25 3.44 (m, 1H); 3.56-3.69 (m, 1H); 3.99 (t, 1H); 4.14 (t, 2H); 4.18 (g, 2H);
(d, 2H), 7.11 (4, 2H); 7.17 (d, 2H); 7.29 (d, 2H); 7.32-7.42 (m, SH)

445 (s, 2H); 6.83

BC-NMR ( 75 MHz, CDCL): 8 14.2, 15.0, 35.1, 38.4, 45.1, 60.7, 66.1, 68.4, 80.3, 114.2,
121.4, 127.4, 127.5, 128.6, 129.2,129.7, 130.2, 135.2, 137.9, 149.5, 154.6, 157.3,172.4

3o
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2-Ethoxy-3-{4—[2-(4—-phcnylcarbamoyloxyphenyl)ethoxy]phenyl}propanoic acid ethyl ester
s was prepared as described in example Example 93 starting from 2-ethoxy-3-{4-[2-(4-

hydroxyphenyl)ethoxylphenyl}propanoic acid ethyl ester (0.18 g; 0.5 mmol) (described in

Example 26b), phenylisocyanate (0.18 g; 0.16 ml; 1.5 mmol) and triethylamine (0.22 ml;

1.6 mmol) in dry dichloromethane (25 ml).

After preparative reversed phase HPLC using a gradient of acetonitrile- water-ammonium
1o acetate as mobile phase 0.073 g (30%) of pure 2-ethoxy-3- {4-[2-(4-

phenylcarbamoyloxyphenyl)ethoxy]phenyl} propanoic acid ethyl ester was obtained.

'H-NMR ( 500 MHz, CDCL): 8 1.19 (t, 3H); 1.25 (t, 3H); 2.98 (d, 2H); 3.10 (t, 2H); 3.34-
3.43 (m, 1H); 3.58-3.68 (m, 1H); 4.00 (t, 1H); 4.16 (t, 2H); 4.19 ( q, 2H); 6.84 (d, 2H);

15 7.11 (4 1H); 7.16 (d, 2H); 7.17 (d, 2H); 7.32 (d, 2H); 7.35 (¢, 2H); 7.46 (d, 2H); 7.08 (bs,
1H)

PC-NMR (100.6 MHz, CDCl,): § 14.2, 15.0, 35.1, 38.4, 60.8, 66.2, 68.5, 80.4, 114.3,

118.7,121.6, 123.8, 129.1, 129.3, 129.9, 130.4, 135.8, 137.38, 149.1, 151.7, 157.5, 172.5
20

Example 95. 3-[4-(2-[4-({Benzylamino}carbonylamino)pheny!]ethoxy)phenyl]-(S)-2-

ethoxypropanoic acid

3-{4-[2-(4-Aminophenyl)ethoxy]phenyl}-(S)-2-ethoxypropanoic acid hydro chloride

25 (described in Example 56a) (0.2 g; 0.547 mmole) and sodium hydrogen carbonate (0.053 g;
0.631 mmole) were mixed in tetrahydrofuran (5 ml) and stirred at room temperature for 20
minutes. Benzyl isocyanate (0.087 g; 0.653 mmole) was added. The reaction mixture was
stirred at room temperature for 5 hours and then evaporated to dryness.
Dichloromethane and water were added to the residue and the phases were separated. The

30  organic phase was dried with magnesium sulfate and the solvent was evaporated.
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s 'H-NMR (500 MHz, CDCL): § 1.19(;, 1 = 7 Hz, 3H), 2.97(dd, ] = 14.5, 7.5 Hz, 15D,
3.02(t, ] =7 Hz, 2H), 3.07(dd, ] = 14.5, 4.5 Hz, 1K), 3.44-3.50(m, 1H), 3.59-3.65(m, 15D,
4.06(dd, T =7.5, 4.5 Hz, 1H), 4.10(t, J = THz, 2H), 4.43(d, ] = 4.5Hz, 2H), 5.30(br, 15),
6.78(d, T = 8.5 Hz, 2H), 7.02(br, 1H), 7.14(d, ] = (8.5 Hz, 2H), 7.18(d, J = 8.5 Hz, 25,
721(d, J = 8.5 Hz, 2H), 7.26-7.35(m, SH).

BC-NMR (125 MHz, CDCl,): § 15.01, 35.10, 37.91, 44.09, 66.49, 68.44, 79.81.
114.34(2C), 121.99(2C), 127.28, 127.33(2C), 128.58(2C), 128.85, 129.79(2C),
130.42(2C), 134.31, 136.41, 138.77, 156.94, 157.53, 175.37.

15 Example 96. (S)-2-Ethoxy-3-[4-(2- {4-[({4-[(triflucromethyl)sulfanyl]anilino} carbonyl)-
amino]phenyl}ethoxy)phenyllpropanoic acid

3-{4-[2-(4-Aminophenyl)ethoxy]phenyl}-(S)-2-ethoxypropanoic acid hydro chloride
(described in Example 56a) (0.2 g; 0.547 mmole) was dissolved in tetrahydrofuran (5 ml).
20  Sodium hydrogencarbonate (0.051 g; 0.607 mmole) was added and the mixture was stirred
for a little while. 4-(Trifluoromethylthio)phenyl isocyanate (0.126 g; 0.575 mmole) was
added. The reaction mixture was stirred at room temperature for 6 hours and then .
evaporated to dryness. Ethyl acetate and water were added to the residue and the phases
were separated. The organic phase was dried with magnesium sulfate and the solvent was
25 evaporated. Chromatography of residue on silica gel (isolute, SI) using dichloromethane,
methanol:dichloromethane(1:99) and then methanol:dichloromethane (2:98) as eluants
gave 0.17g (57 % yield) of (§)-2-ethoxy-3-[4-(2- {4-[({4-
[(trifluoromethy!)sulfanyl]anilino} carbonyl)amino]pheny!} ethoxy)phenyl]propanoic acid.
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NMR(400 MHz, CD OD) 8 1.09(t, I = 7 Hz, 3H), 2.84(dd, T = 14, 8 Hz, 1H), 2.93-

2.98(m, 3H), 3.28-3.36(m, 1H), 3.53-3.60(m, 1H), 3.97(dd, 8, 5 Hz, 1H), 4.08(t, ]=7.5
Hz, 2H), 6.77(d, J = 8.5 Hz, 2H), 7.12(d, ] = 8.5 Hz, 2H), 7.20(d, ] = 8.5 Hz, 2H), 7.35(d, J
= 8.5 Hz, 2H), 7.54(s, 4H).

“C-NMR (125 MHz, CD,0D): § 15.31, 36.11, 39.30, 67.12, 69.82, 81.28, 115.34(2C),
117.06, 120.40(2C), 120.76(2C), 130.47(2C), 130.70, 131.17(q, J = 305 Hz),131.41(2C),
134.77, 138.35, 1:‘5-8.55(2C), 143.93, 154.82, 159.04, 176.12.

o Example 97. 3-{4-[2-(4-[(tert-Butylamino)carbonylJaminophenyl)ethoxy]phenyl}-2-(S)-

ethoxypropanoic acid

3-{4-[2-(4-Aminophenyl)ethoxy]phenyl}-(S)-2-ethoxypropanoic acid hydro chloride
(described in Example 56a) (0.2 g; 0.547 mmole) and sodium hydrogen carbonate (0.053 g;

s 0.631 mmole) were mixed in tetrahydrofuran (5 ml) and stirred at room temperature for 20
minutes. 4-tert-Butylisocyanate (0.059 g; 0.595 mmole) was added. The reaction mixture
was stirred at room temperature overnight and then evaporated to dryness.
Dichloromethane and water were added to the residue and the phases were separated. The
organic phase was dried with magnesium sulfate and the solvent was evaporated.

20  Chromatography on silica gel (Isolute, SI) using heptane/dmhloromethane(SO%) then
dichloromethane followed by methanol/dichloromethane(1%) as eluants gave 0.15 g (64 %
yield) of 3-{4-[2-(4-((tert-butylamino)carbonyl]aminophenyl)ethoxy]pheny!}-2-(S)-

ethoxypropanoic acid.

s 'H-NMR (600 MHz, CD,0D): 3 1.10(t, J = 7 Hz, 3H), 1.34(s, 9H), 2.84(dd, J = 14, 8 Hz,
1H), 2.92-2.96(m, 3H), 3.29-3.34(m, 1H), 3.54-3.59(m, 1H), 3.96(dd, J = 8, 4.5 Hz, 1H),
4.06(t, ] =7 Hz, 2H), 6.78(d, J = 8.4 Hz, 2H), 7.11(d, ] = 8.4 Hz, 2H), 7.14(d, ] = 8.4 Hz,
2H) and 7.22(d, ] = 8.4 Hz, 2H).
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115.35(2C), 120.18(2C), 130.31(2C), 130.69, 131.40(2C), 133.56, 139.35, 157.46, 159.06
and 176.07,

s Examples 98 and 99. 2-Ethoxy-3-{4-[2-(4-methylaminopheny!)ethoxy]pheny!}propanoic

acid ethyl ester and 3- {4-[2-(4-dimethylaminophenyl)ethoxy]phenyl}-2-ethoxypropanoic
acid ethyl ester

Formaldehyde (0.273 ml; 3,36 mmole, 37 wt. % solution in water) and Pd/C (100 mg, 10
10 %) were added to a solution of 3-{4-[2-(4-aminophenyl)ethoxy]phenyl}-2-
ethoxypropanoic acid ethyl ester (described in Example 62a) (0.96 g; 2,69 mmole) in ethyl
acetate (15 ml) and then hydrogenated at atmospheric pressure and room temperature for 4
hours. Filtration through celite and purification by chromatography on silica gel using
heptane:ethyl acetate (gradient 4:1 to 1:1) as eluant gave 0.49 g (yield 49 %) of 2-ethoxy-
15 3-{4-[2-(4-methylaminophenyl)ethoxy]phenyl} propanoic acid ethyl ester and 0.24 g (yield
23 %) of 3- {4-[2-(4-dimethylaminophenyl)ethoxy]phenyl}-2-ethoxypropanoic acid ethyl

‘ester

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

20 'HNMR (400 MHz; CDCLy): & 7.13 (d, J=8.5 Hz, 2H), 7.10 (d, J=8.5 Hz, 2H), 6.81 (d,
J=8.5 Hz, 2H), 6.58 (d, J=8.5 Hz, 2H), 4.16 (q, J=7.1 Hz, 2H), 4.08 (t, J=7.4 Hz, 2H), 3.96
(dd, J=7.3 and 5.9 Hz, 1H), 3.59 (dq, J=9.2 and 7.0, 1H), 3.34 (dq, ]=9.2 and 7.0 Hz, 1H),
2.98 (t, J=7.4 Hz, 2H), 2.94 (m, 2H),
“C NMR (100 MHz; CDCLy): § 172.6, 157.7, 147.9, 130.3, 129.7, 129.1, 126.8, 114.3,

25 112.6,80.5, 69.2, 66.2, 60.7, 38.5,34.9, 30.9, 15.1, 14.2.

3- {4-(2-(4-Dimethylaminophenyl)ethoxy]phenyl}-2-ethoxypropanoic acid ethyl ester
'H NMR (500 MEz; CD,0D): § 7.12 (d,J=8.6 Hz, 2H), 7.10 (4, J=8,6 Hz, 2H), 6.80 (d,
J=8.6 Hz, 2H), 6.75 (d, J=8.6 Hz, 2H), 4.11 (q, J=7.1 Hz, 2H), 4.07 (t, J=7.0 Hz, 2H), 4.01
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(dd, J=7.5 and 5.7 Hz, 1H), 3.55 (m, 1H), 3.36 (m, 1H), 2.93 (t, J=7.0 Hz, 2H), 2.91 (m,
2H), 2.87 (s, 6H), 1.17 (t, 3=7.1 Hz, 3H), 1.12 (t, J=7.0 Hz, 3H).

Example 100. 3-{4-[2-(4-Dimethylaminophenyl)ethoxy]phenyl}-2-ethoxypropanoic acid

Lithium hydroxide hydrate (38 mg; 0.90 mmole) dissolved in water (2 m!) was added to a
solution of 3-{4-{2-(4-dimethylaminophenyl)ethoxy]pheny!}-2-ethoxypropanoic acid
ethyl ester (descri_b-ed in Example 99) (232 mg; 0.60 mmole) in tetrahydrofuran (6 ml). The
reaction mixture was stirred at room temperature for 3 hours. The reaction mixture was

10 acidified with hydrochloric acid (2 M) to pH 5. Tetrahydrofuran was evaporated in vacuo,
water (5 ml) was added and the mixture was extracted with ethy! acetate (10 + 5 mi), dried
(sodium sulfate) and the solvent was evaporated in vacuo. Purification by filtration on
silica gel gave 180 mg (yield 84 %) of 3-{4-[2-(4-dimethylaminophenyl)ethoxy]phenyl}-

2-ethoxypropanoic acid .

'H NMR(600 MHz; CDCL): 8 7.15 (d, J=8.3 Hz, 2H), 7.13 (4, J=8.3 Hz, 2H), 6.81 (d,
J=8.3 Hz, 2H), 6.74 (d, J=8.3 Hz, 2H), 4.12 (t, J=7.3 Hz, 2H), 4.03 (m, 1H), 3.59 (m, 1H),
3.42 (m,1H), 3.06 (dd, J=14.1 and 3.8, 1H), 2.9 (t, J=7.3 Hz, 2H), 2.93 (m, 1H), 2.92 (s,
6H), 1.16 (t, J=7.0 Hz, 3H).

20 “C NMR(150 MHz; CDCl,): 5 174.9, 157.8, 149.4, 130.4, 129.6, 128.6, 126.6, 114.4,
113.3,79.9, 69.1, 66.8, 41.0, 37.8, 34.8, 15.0.

Example 101. (8)-2-Ethoxy-3-(4-{2-[4-( {3-{(4-methylphenyl)sulfony!]-3-pheny!l-(R/S)-
propy!}amino)phenyl]ethoxy}phenyl)propanoic acid

25
3-Phenyl-3-(4-methylphenyl)propionaldehyde (0.166g; 0.57 mmole) was dissolved in
tetrahydrofurane(3 ml) and sulfuric acid (4 M; 0.041 mi; 0.164 mmole) was added under
stirring, followed by addition of 3-{4-[2-(4-aminophenyl)ethoxylphenyl}-(S)-2-
ethoxypropanoic acid hydro chloride (described in Example 56a) (0.2 g; 0.547 mmole)

30  dissolved in tetrahydrofurane(2 ml). The reaction mixture was stirred for 10 minutes, then
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cooled to 0 °C in an ice-bath and sodium borohydride (0.042 g; 1.10 mmole) was added.
After addition, the cooling bath was removed. The mixture was stirred overnight and then
evaporated to remove tetrahydrofurane. Ethyl acetate and water were added into the residue
and the organic phase was separated, washed with brine, dried with magnesium sulfate.
s The solvent was then evaporated. Chromatography on silica gel (Isolute, SI) using
dichloromethane and then methanol (1%) in dichloromethane as eluant gave 0.13 g (40 %
yield) of (S)-2-ethoxy-3-(4-{2-[4-({3-[(4-methylphenyl)sulfonyl]-3-phenyl-(R/S)-
propyl}amino)phenyljethoxy} phenyl)propanoic acid.

10 'H-NMR(500 MHz, CDCl,): & 1.18(t, J = 7 Hz, 3H), 2.39(s, 3H), 2.39-2.46(m, 1H),
2.71_2.78(m, 1H), 2.92-3.00(m, 3H), 3.05-3.11(m, 2H), 3.15-3.22(m, 1H), 3.43-3.50(m,
1H), 3.56-3.63(m, 1H), 4.04-4.10(m, 3H), 4.24(dd, J = 10.6, 3.9 Hz, 1H), 6.45(d, J = 8.5
Hz, 2H), 6.83(d, ] = 8.5 Hz, 2H), 7.05(d, J = 8.5 Hz, 2H), 7.11-7.20(m, 4H), 7.25-7.34(m,
5H), 7.39(d, J = 8.5 Hz, 2H).

15
BC-NMR(125MHz, CDCL,): 8 15.03, 21.58, 27.99, 34.89, 37.68, 41.48, 66.77, 65.04,
69.15, 79.79, 113.12(2C), 114.41(2C), 127.25, 128.57(2C), 128.88(2C), 129.00(2C),
129.24(2C), 129.79(2C), 129.83(2C), 130.44(2C), 132.31, 134.18, 144.46, 147.27, 157.82,
174.05.

20
Example 102. (§)-2-Ethoxy-3-(4-{2-[4-(3,3,3-trifluoro-2-methyl-(R/S)-
propylamino)phenyl]jethoxy}phenyl)propanoic acid

2-(Triflucromethyl)propionaldehyde (0.0724g; 0.574 mmole) was dissolved in

25 tetrahydrofurane (3 ml) and sulfuric acid (4 M; 0.041 ml; 0.164 mmole) was added under
stirring, followed by addition of 3-{4-[2-(4-aminophenyl)ethoxy]phenyl}-(S)-2-
ethoxypropanoic acid hydro chloride (described in Example 56a) (0.2 g; 0.547 mmole)
dissolved in tetrahydrofurane (2 ml). The reaction mixture was stirred for 10 minutes, then
cooled to 0 °C in an ice-bath and sodium borohydride (0.042 g; 1.10 mmole) was added.

30 Afer addition, the cooling bath was removed. The mixture was stirred overnight and then
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evaporated to remove tetrahydrofurane. Ethyl acetate and water were added into the residue

and the organic phase was separated, washed with brine, dried with magnesium sulfate.
The solvent was then evaporated. Chromatography on silica gel(Isolute, SI ) using
dichloromethane and then 1% methanol in dichloromethane as eluant gave 0.13 g (40 %

s yield) of (§)-2-ethoxy-3-(4-{2-[4-(3,3,3-trifluoro-2-methyl-(R/S)-
propylamino)phenyl]ethoxy} phenyl)propanoic acid.

‘H-NMR (500 MHz, CDCL): 8 1.20(t, ] = 7 Hz, 3H), 1.22(d, J = 7 Hz, 3H), 2.51-2.61(m,
1H), 2.98(dd, J = 14.5, 8 Hz, 1H), 3.01(t, ] = 7 Hz, 2H), 3.08(dd, J = 14.5, 4 Hz, 1),

o 3.16(dd, J = 14, 7 Hz, 1H), 3.41-3.47(m, 1H), 3.52(dd, J = 14, 5.5 Hz, 1H),3.61-3.67(m,
1H), 4.06(dd, T =8, 4 Hz, 1H), 4.12(t, J = 7 Hz, 2H), 6.61(d, ] = 8 Hz, 2H), 6.85(d, T =8
Hz, 2H), 7.14(d, ] = 8 Hz, 2H), 7.18(d, T = 8 Hz, 2H).

BCNMR (125 MHz, CDCL): § 11.43, 14.98, 34.84, 37.43(q, T = 25 Hz), 37.89, 43.88,
15 66.70, 68.99, 79.80, 113.11(2C), 114.37(2C), 127.63, 127.85(q, ] = 279 Hz), 128.65,
129.93(2C), 130.39(2C), 145.62, 157.74, 176.24.

Example 103, 3-{4-[2-(4-Cyanophenyl)ethoxy]phenyl}-2-ethoxypropanoic acid ethyl ester

20 3-{4-[2-(4-Cyanophenyl)ethoxylphenyl}-2-ethoxypropanoic acid ethyl ester was
synthesized using the same method as in Example 38(c) using 2-ethoxy-3-(4-
hydroxyphenyl) propanoic acid ethyl ester (described in Example 20b) (6.62 g; 27.78
mmole) and p-cyanophenethyl alcohol (2.73 g; 18.52 mmole). The reaction was interrupted
after 2 hours. Purification by chromatography on silica gel using first dichloromethane and

25 then petroleum ether:diethyl ether as eluants gave a mixture of product and starting
material which was dissolved in ethyl acetate and washed with sodium hydroxide (1 N).
The organic phase was washed with water, dried (sodium sulfate), filtered and the sotvent
was evaporated to give 4.23 g (yield 62 %) of 3-{4-[2-(4-cyanophenyl)ethoxy]phenyl}-2-
ethoxypropanoic acid cthyl ester.

30
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426 (m, 4H), 6.8 (dm, 2H, J=8.6 Hz, unresolved), 7.15 (dm, 2H, J=8.6 Hz, unresolved),
7.4 (dm, 2H, J=8.3 Hz, unresolved), 7.60 (dm, 2H, J=8.3 Hz, unresolved).
s PC-NMR (100 MHz; CDCl,): 8 14.1, 15.0, 35.8, 38.4, 60.7, 66.1, 67.5, 80.2, 110.3, 114.2,
118.8, 129.66, 129.74, 130.4, 132.1, 144.2, 157.2, 172.4.

Example 104. 3-{4-[2-(4-Cyanophenyl)ethoxy]phenyl}-2-phenylsulfanylpropionic acid
ethyl ester

3-(4-Hydroxypheny!)-2-phenylsulfanylpropanoic acid ethyl ester was reacted with p-
cyanophenethyl alcohol using the same method as in Example 38(c) to give 3-{4-[2-(4-
cyanophenyl)ethoxy]phenyl}-2-phenylsulfanylpropionic acid ethyl ester.

15 'H-NMR (600 MHz; CDCL): 6 1.08 (t, 3H), 2.99 (dd, 1H), 3.1-3.2 (m, 3H), 3.84 (d4d, lH),
3.97-4.07 (m, 2H), 4.16 (t, 2H), 6.77 (dm, 2H, J=8.7 Hz, unresolved), 7.10 (dm, 2H, J=8.4
Hz, unresolved), 7.26-7.31 (m, 3H), 7.39 (dm, 2H, J=8.0 Hz, unresolved), 7.41-7.45 (m,
2H), 7.60 (dm, 2H, J=8.4 Hz, unresolved).

20  Example 105. 3-{4-[2-(4-Cyanophenyl)ethoxy]phenyl}-2-phenylsulfanylpropanoic acid

3-{4-[2-(4-Cyanophenyl)ethoxy]phenyl}-2-phenylsulfanylpropionic acid ethyl ester
(described in Example 104) was hydrotyzed using the same method as in Example 2 to
give 3- {4-[2-(4-cyanophenyl)ethoxy]phenyl}-2-phenylsulfanylpropanoic acid.

'H-NMR (500 MHz; CDCL): § 2.96-3.2 (m, 1H), 3.07-3.14 (m, 3H), 3.77-3.83 (m, 11,
4.14 (t, 2H, J=6.5 Hz), 6.78 (dm, 2H, J=8.8 Hz, unresolved), 7.10 (dm, 2H, J=8.8 Hz,
unresolved), 7.23-7.28 (m, 3H), 7.35 (dm, 2H, J=8.3 Hz, unresolved), 7.38-7.43 (m, 2H),
7.56 (dm, 2H, J=8.3 Hz, unresolved).
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Example 106. 2-Ethoxy-3-[4-(2-{4-(isopropylaminocarbony!)phenyl} ethoxy)-

s phenyl]propanoic acid ethyl ester

(a) 4-[2-(4-Formylphenoxy)ethyl]benzonitrile

10 p-Hydroxybenzaldehyde (24.9 g; 203.8 mmole) was dissolved in dichloromethane (dry).
ADDP (47.2 g; 187 mmole) was added followed by addition of triphenylphosphine (49 g;
187 mmole). The reaction mixture was stirred at room temperature for 45 minutes and then
p-cyanophenethyl alcohol (25 g; 110 mmole) dissolved in a small amount of
dichloromethane (dry) was added in portions during one hour. The reaction mixture was

15 stirred at room temperature over night, filtered and evaporated. Chromatography of the
residue on silica gel using ethyl acetate:heptane as eluant gave 9.7 g (22.7 % yield) of 4-
[2-(4-formylphenoxy)ethyl]benzonitrile.

'H-NMR (400 MHz; CDCL): § 3.21 (¢, 2H), 4.30 (¢, 2H), 6.99 (d, 2H), 7.42 (d, 2H), 7.63
»  (d, 2H), 7.84 (4, 2H), 9.89 (s, 1H).

BC-NMR (100 MHz CDCl,): § 36.2, 69.4, 110.8, 116.5, 120.4, 131.3, 131.6, 133.33,
133.73, 145.8, 164.8, 152.8.

25 (b) 4-[2-(4-Formylphenoxy)ethyl]benzoic acid

4-[2-(4-Formylphenoxy)ethylJbenzonitrile (9.7 g; 38.6 mmole) was refluxed in sulfuric
acid (150 ml) and water (150 ml) for 1 hour. Evaporation gave 10 g (100 % yield) of 4-{2-
(4-formylphenoxy)ethylbenzoic acid.

30
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4-[2-(4-Formylphenoxy)ethyl]benzoic acid (8.11 g; 30 mmole), TBTU (10.6 g; 33 mmole)
and DMAP (8.1 g; 66 mmole) were dissolved in DMF (85 ml). The reaction mixture was
cooled on an ice bath and isopropylamine (12 g; 200 mmole) dissolved in DMF (100 ml)
was added. The reaction mixture was stirred at room temperature over night. A large
10 amount of water was added and the mixture was extracted with ethyl acetate. The organic
phase was washed with potassium hydogen sulfate (0.3 M), water and brine and dried with
sodium sulfate. Evaporation gave 8 g (85.6 % yield) of 4-[2-(4-formylphenoxy)ethyl]-N-

isopropylbenzamide.

1s  ‘H-NMR (600 MHz; DMSO-dy): § 1.13 (d, 6H), 3.06 (¢, 2H), 3.45 (m, 1H), 4.22 (1, 2H),
6.94 (d,2H), 7.36 (d, 2H), 7.61 (d, 2H), 7.77 (d, 2H), 8.1 (d, 1H), 8.22 (s, 1H).

(d) 2-Ethoxy-3-[4-(2-{4-(isopropylaminocarbonyl)pheny!} ethoxy)phenyljacrylic acid ethyl
ester
20
4-[2-(4-Formylphenoxy)ethyl]-N-isopropylbenzamide (2 g; 6.42 mmole) and (1,2-
diethoxy-2-oxoethyl) (trphenyl)phosphonium chloride (3 g; 7 mmole) were dissolved in
chloroform. The reaction mixture was cooled on an ice bath. Tetramethylguanidine (1 g;
8.7 mmole) was added in portions. The reaction mixture was stirred over the weekend then
25 the solvent was evaporated. The residue was dissolved in ethyl acetate and the
precipitating, triphenylphosphine oxide was filtered off. The filtrate was evaporated.
Crystals were obtained by freezing an ethanol/water solution of the residue. The crystals
were filtered off and washed with a very cold mixture of ethanoVwater and 1.2 g (44.1 % -
yield) of 2-ethoxy-3-[4-(2-{4-(isopropylaminocarbonyl)pheny!} ethoxy)phenyl]acrylic acid

10 ethyl ester was obtained.
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(t, 2H), 4.29 (m, 3H), 5.93 (bs, LH), 6.88 (d, 2H), 6.96 (s,1H), 7.35 (d, 2H), 7.69-7.76 (m,
4H).

“C-NMR (100.6 MHz CDCL,): 8 15.4, 16.6, 24.0, 36.6, 42.9, 62.1, 68.6, 69.2, 115.6,
125.0,127.7,128.1, 130.2, 132.8, 134.4, 142.9, 144.2, 160.2, 166.0, 167.5.

(e) 2-Ethoxy-3-[4-(2-{4-(isopropylaminocarbonyl)phenyl} ethoxy)phenyl]propanoic acid
10 ethyl ester

2-Ethoxy-3-[4-(2- {4-(isopropylaminocarbonyl)phenyl} ethoxy)phenyl]acrylic acid ethyl
ester was hydrogenated using the same method as in Example 1(d) to give 2-ethoxy-3-[4-

(2- {4-(isopropylaminocarbonyl)phenyl} ethoxy)phenyl]propanoic acid ethyl ester.

'H-NMR (400 MHz; CDCL):  1.17 (¢, 3H), 1.21-1.28 (m, 9H), 2.95 (d, 2H), 3.12 (¢, 2H),
3.31-3.39 (m, 1H), 3.56-3.64 (m, 1H), 3.96 (t, 1H), 4.13-4.20 (m, 4H), 4.26-4.32 (m, 1H),
5.95 (bs, 1H), 6.8 (d, 2H), 7.14 (d, 2H), 7.33 (d,2K), 7.71 (d, 2H).

20 “C-NMR (100 MHz; CDCLy): 3 15.3, 16.1, 24.0, 36.7, 39.6, 42.9, 61.8, 67.3, 69,2, 81.5,
115.4,128.1, 130.2, 130.6, 131.5, 134.3, 143.1, 158.5, 167.6, 173.6.

Example 107. 2-Ethoxy-3-[4-(2-{4-(isopropylaminocarbonyl)phenyl}-
ethoxy)phenyl]propanoic acid

25

2-Ethoxy-3-[4-(2- {4-(isopropylaminocarbonyl)phenyl} ethoxy)phenyl]propanoic acid ethyl
ester (described in Example 106) (1g; 2.34 mmole) was dissolved in tetrahydrofuran (10
ml). Lithium hydroxide (0.056 g; 2.34 mmole) dissolved in water (6 ml) was added slowly

30  in portions during 20 minutes. The reaction mixture was stirred at room temperature for 3
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with ethyl acetate. The ethyl acetate phase was washed with brine, dried with sodium
sulfate and evaporated.
s The residue was dissolved in methanol (10 ml) and sodium hydroxide (0.109 g; 1.73
mmole) in water (3.5 ml) was added. The solution was evaporated and the residue
redissolved in water. Freeze drying gave 0.643 g (65.2 % yield) of 2-ethoxy-3-[4-(2- {4-
(isopropylaminocarbonyl)phenyl} ethoxy)phenyl]propanoic acid.

10 'H-NMR (400 MHz; D,0): § 1.04 (t, 3H), 1.2 (4, 6H), 2.73-2.8! (m, 1H), 2.88-2.97 (m,
3H), 3.22-3.31 (m, 1H), 3.45-3.55 (m, 1H), 3.86-3.92 (m, 1 H), 4.09 (m, 3H), 6.77 (d, 2H),
7.6 (d, 2H), 7.24 (d, 2H), 7.58 (d, 2H).

“C-NMR (100 MHz; D,0): § 15.3, 22.6, 33.8, 39.3, 43.4, 66.7, 69.6, 83.6, 115.9, 128.3,
ts  130.2,131.4,132.3,133.2, 143.5,170.5, 181.4

Example 108. (S)-2-ethoxy-3-(4-{2-[4-({[2-(methylsulfanyl)anilino]carbothioyl} amino)-
phenyl]ethoxy}phenyl)propanoic acid

20 3-{4-[2-(4-Aminophenyl)ethoxy]phenyl}-(S)-2-ethoxypropanoic acid hydro chloride
(described in Example 562) (0.2 g; 0.547 mmole) was dissolved in tetrahydrofurane (5 ml).
Sodium hydrogencarbonate (0.053 g; 0.631 mmole) was added and the mixture was stirred
for a little while. 2-(Methylthio)pheny! isocyanate (0.108g; 0.596 mmole) was then added.
The reaction mixture was stirred overnight and then evaporated to dryness.

25 Chromatography of the residue on silica gel using dichloromethane and then methanol in
dichloromethane (2%, 4%, 10% and 20%) as eluant gave 0.21g (75 % yield) of 2-(S)-2-
ethoxy-3-(4-{2-[4-({[2-(methylsulfanyl)anilino]carbothioyl} amino)phenyl)ethoxy} -
phenyl)propanoic acid.
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10S: F10%&' ()-!p 5! 109 ()-Z:ds dE~_@, 10@ 109%&' ()-3@L0%& ()- @ S109%& () -
S10%&' ()- @O0% ()-@ 10%& ()-o tdE~ @, 10" &$! 109%& ()- ,!' 10%& () - @,
109&' ()- COwWDMRA7 - ! 109& () -, ynl0%& ()- :[DdE~_@ PCT/SE99/00942
,10. 109%& ()-L, 10%& ()-,*@O0% ()-,s' 10%& ()-,s' 10%& ()-, %10%& () - DaTUVWIX
mbC , 10F(yml0%& ()- 10 10 10, 96T 109%& ()’ L4 10%& ()-
, 3109&' () -,/ 109& ()-d"-~}[<nbC
, @10%&' ()-133"10% r& ()-F!33"10%& ()- FALO%&' ()- @OWX& ()-!#@0w& ()-"
X.dBmbC , 1)L 9% 10%& ()-S, #@ 10%&' ()-! 109%& () -
410%&' () - L1OB&WMNR-(500 DR D)vfscsdmo:%(ta =1DUS, E(H),za@(slﬂ%?a M0dd; 71098 () -
9L- 109%&' () - +Z10%& (8) 109&' ( QLZ j kI dYNC
Hz, 1H), 2.81(dd, 7= 14,5 I’FI) 2.93(t, T = 6.6 Hz, 2H), 3.18-3.23(m, 1H), 3.42-
3.47(m, 1H), 3.82(dd, T =8, 5 Hz, 1H), 4.08(t, ] = 6.6 Hz, 2H), 6.76(d, ] = 8.7 Hz, 2H),
7.06(d, ] = 8.4 Hz, 2H), 7.12(dd, ] = 7.7, 7.4 Hz, 1H), 7.19-7.26(m, 4H), 7.31(4, T = 7.7

s Hz, 1H), 7.39(d, ] = 8.4 Hz, 2H), 9.21(s, 1H) and 9.84(s, 1H).

BCNMR (150 MHz, DMSO-dg): & 15.29, 15.49, 34.88, 38.11, 65.22, 68.46, 80.25,
114.52(2C), 124.37(2C), 125.42, 126.67, 127.57, 129.14, 129.46(2C), 130.28, 130.70(2C),
10 135.44, 136.47, 136.89, 137.90, 157.34, 174.45, 180.86.

Example 109. 2-Isopropoxy-3-[4-({4-[(methylsulfonyl)oxy]phenethyl}-

oxy)phenyl]propanoic acid
15 (a) Benzyl 2-isopropoxyacetate

Benzyl 2-isopropoxyacetate was synthesized using the same method as in Example 58a

from isopropoxyacetic acid.

20 'H-NMR(500 MHz; CDCL): 8 1.23(d, = 6 Hz, 6H), 3.68-3.75(m, 1H), 4.15(s, 2H),
5.23(s, 2H), 7.36-7.41(m, SH).

(b) Benzyl 3-[4-(benzyloxy)phenyl]-2-isopropoxy-2-propenoate
25 Benzyl 3-[4-(benzyloxy)phenyl]-2-isopropoxy-2-propenoate was synthesized from benzyl

2-isopropoxyacetate using the same method as in Example 58b.

'H-NMR of E and Z isomer mixture(400 MHz; CDCL,): d 1.31(d, J = 6 Hz, 6H of one
3  isomer), 1.32(d, ] = 6 Hz, 6H of one isomer), 4.45-4.53(m, 1H), 5.10(s, 2H), 5.31(s, 2H of
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10%4& () -'s 10944 ()-L, 10%44& ()-10%4& ()- f\dEYNC ,! , 10%4& () -

*1 10948 ()-' 10%4& () - $F10%4& ()-"g 10%4&' ()-10%4&' ()-WivwdE:/ 10H 10H

=1 10%4& ()-f; YI0%H& ()- , 810%&' ()-s610%4& ()- 4! 10%4& () -

3. 10%4& () - WOO63871 10HEMLO% o0& ()-T 10% 0&' ()-"gl0% o0& () PCT/SEN00942

F10% 0& ()-310% 0& ()-' 10% 0& ()- 10HL;DdE:/ 10H&S$ !10% 0& ()-s

109% 0& () -T 10% 0& ()- &310% 0& ()- 10%gQ& ()-Y 10% o0& ()- ;*-dE /
10H8510% 0&' () -s. g

10% 0&' () --s!10% 0& ()-1+10% 0& ()-3(10% 0& () - &10% 0& () - - 2345BxnbC

10H 10%' ()- 10'o0 10'0 10' 0=! 10% 0& ()-<10% 0& ()- 810% 0& ()-6 10% 0& () -
BNRadEnMbC one isomer), 5.32(s, 2H of one isomer), 6.98-7.01(m, 2H), 7.07(s, 1H of one isomer),

7.08(s, 1H of one isomer), 7.35-7.47(m, 10H), 7.81-7.85(m, 2H).

C-NMR(100 MHz; CDCL,): § 22.41(2C), 66.60, 69.85, 74.31, 114.53(2C), 124.64,
s 126.79, 127.38(2C), 127.94, 128.10(2C), 128.15, 128.50(4C), 131.84(2C), 135.89, 136.62,
141.64, 159.08, 164.81.

(¢) 3-(4-Hydroxyphenyl)-2-isopropoxypropanoic acid

10 3-(4-Hydroxyphenyl)-2-isopropoxypropanoic acid was synthesized from benzyl 3-[4-

(benzyloxy)phenyl]-2-isopropoxy-2-propenoate using the same method as in Example 538c.

'H-NMR(500 MHz; CDCl,): § 1.08(d, J = 6 Hz, 3H), 1.21(d, ] = 6 Hz, 3H), 2.93(dd, ] =
14, 8 Hz, 1H), 3.10(dd, J = 14, 4 Hz, 1H), 3.56-3.63(m, 1H), 4.14(dd, J =8, 4 Hz, 1H),
15 6.80(d, J=8.3 Hz, 2H), 7.15(d, ] = 8.3 Hz, 2H).

(d) 3-(4-Hydroxyphenyl)-2-isopropoxypropanoic acid methyl ester

Methyl 3-(4-hydroxyphenyl)-2-isopropoxypropanoate was synthesized using the same
20 method as in Example 58d from 3-(4-hydroxyphenyl)-2-isopropoxypropanoic acid.

'H-NMR(500 MHz; CDCL):  1.00(d, J = 6 Hz, 3H), 1.18(d, ] = 6 Hz, 3H), 2.90(dd, ] =
14, 8.5 Hz, 1H), 2.98(dd, J = 14, 5 Hz, 1H), 3.50-3.57(m, 1H), 3.74(s, 3H), 4.07(dd, ] =
8.5, 5 Hz, 1H), 6.78(d, J = 8.3 Hz, 2H) and 7.13(d, J = 8.3 Hz).

25
(e) 2-Tsopropoxy-3-[4-(2-{4-methylsulfonyloxyphenyl} ethoxy)pheny!]propanoic acid

methyl ester
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10H MLOY%G& () -y

Ff 10%9& ()-91 310%& ()-SI 10%& ()-' 10%& () - 15dEYNC
2-Isopropoxy-3-[4-(2- {4-methylsu1fonyloxyphenyl}ethoxy)phenyl]propanoic acid methyl
ester was synthesized from 3-(4-hydroxypheny!)-2-isopropoxypropanoic acid methyl ester
and 2-(4-methanesulfonyloxyphenyl)ethylmethanesulfonate (described in Example 1b)

using the same method as in Example 58e.

'H-NMR(500 MHz; CDCL): d 0.99(d, J = 6 Hz, 3H), 1.17(t, J = 6 Hz, 3H), 2.90 (dd, J =
13.8,8.6 Hz, 1H), 2.97 (dd, T = 13.8, 5 Hz, 1H), 3.12(t, J = 7 Hz, 2H), 3.15 (s, 3HD), 3.50-
3.55(m, 1H), 3.73 (s, 3H), 4.05 (dd, ] = 8.6, 5 Hz, 1H), 4.17(t, I = 7 Hz, 2H), 6.83 (d, ] =
8.6 Hz, 2H), 7.17 (d, J = 8.6 Hz, 2H), 7.25 (d, T = 8.6 Hz, 2H), 7.36 (d, J = 8.6 Hz, 2H).

PC-NMR(100 MHz; CDCL,): d 21.40, 22.49, 35.10, 37.23, 38.82, 51.80, 68.13, 72.39,
78.33, 114.20(2C), 121.90(2C), 129.62, 130.43(2C), 130.51(2C), 137.92, 147.80, 157.32,
173.48.

(f) 2-Isopropoxy-3-[4-(2-{4-methylsulfonyloxyphenyl} ethoxy)pheny!]propanoic acid

2-Isopropoxy-3-{4-(2-{4-methylsulfonyloxyphenyl} ethoxy)phenyl]propanoic acid methy!
ester (0.1 g; 0.229 mmole) was dissolved in tetrahydrofuran(2 ml). Lithium hydroxide
(0.006 g; 0.25 mmole) in water (2 ml) was added. The reaction mixture was stirred at room
temperature for 8 hours. Tetrahydrofuran was evaporated. The remaining water solution
was extracted with diethyl ether. The water solution was then acidified Vvi-t-hiydorchloric
acid (1 %) to pH~2 and extracted twice with ethyl acetate, The organic phases were
combined and dried with magnesium sulfate. The solvent was evaporated and 0.085 g (88
% yield) of 2-isopropoxy-3-[4-(2-{4-methylsulfonyloxyphenyl} ethoxy)phenyl]propanoic
acid was obtained.

'H-NMR (400 MHz; CDCL): 8 0.99(d, J = 6 Hz, 3H), 1.15(d, J = 6 Hz, 3H), 2.88(dd, J =
13.6, 8.3 Hz, 1H), 3.01-3.11(m, 3H), 3.11(s, 3H), 3.49-3.58(m, 1H), 4.07(dd, J = 8.3,3.9
Hz, 1H), 4.13(t, J = 6.8 Hz, 2H), 6.80(d, ] = 8.3 Hz, 2H), 7.14(d, J = 8.8 Hz, 2H), 7.21(d, J
= 8.8 Hz, 2H) and 7.32(d, J = 8.3 Hz, 2H).
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BC-NMR(100 MHz; CDCL,): & 21.68, 22.16, 35.07, 37.21, 38.29, 68.12, 73.12, 77.73,
114.28 (2C), 121.89 (2C), 129.02, 130.49 (2C), 130.57 (2C),137.89, 147.79, 157.47 and
175.89.

Biological activity

The biological activity of the compounds of the invention was tested in obese diabetic mice
of the Ume4 ob/ab strain. Groups of mice received the test compound by gavage once
daily for 7 days. On the last day of the experiment the animals were anesthetized 2h after
dose in a non-fed state and blood was collected from an incised artery. Plasma was
analyzed for concentration of glucose, insulin and triglycerides. A group of untreated obese
diabetic mice of the same age served as control. The weight of the mice was measured
before and after the experiment and the obtained weight gain was compared to the weight
gain of the contro!l animals. The individual values for glucose, insulin and triglyceride
levels of the mice from the test group were expressed as the percent range of the

corresponding values from the control group.

The desired “therapeutic effect” was calculated as the average percent reduction of the
three variables glucose, insulin and triglycerides below the levels in the control animals.
The therapeutic effect of the tested compounds according to the invention was compared to
the same effect in the prior art compound troglitazone, administrered by gavage in the oral
dose of 100 umol/kg for 7 days.

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

efficiacy of the claimed compounds.
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Abbreviations

NIDDM  non insulin dependent diabetes mellitus
IRS insulin resistance syndrom
s VLDL very low density lipoproteins

HDL high d_ensity lipoproteins
PPAR perox.is_c_)me proliferator activated receptor
LDA lithium diisopropylamide
LHMDS lithium hexamethyldisilylamine

10 DMF dimethylformamide
DEAD diethyl azodicarboxylate
ADDP azodicarbony! dipiperidine
EDC 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
DCC dicyclohexylcarbodiimide

1s HBTU O-benzotriazol-1-yl-N,N,N’,N’-tetramethyluronium hexaflucrophosphate
TBTU O-benzotriazol-1 -yI-N,N,N’ N’-tetramethyluronium tetrafluoroborate
PyBop benzotriazole-1-yl-oxy-tris-pyrolidino-phosphonium hexafluorophosphate
TEA triethylamine
DiPEA  diisopropylethylamine

0 TLC thin layer chromatography
THF tetrahydrofuran
Pd/C palladium on charcoal
HOBtxH,0 1-hydroxybenzotriazole-hydrate

t triplet

5 s singlet
d doublet
q quartet
qvint quintet
m multiplet

30 br broad
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DMSO  dimethyl sulfoxide
DIBAL  diisobutylaluminium hydride



!

10H@ 109%6& () - 31096& () - &109B& ()-- 10%B& ()- 109%6& ()- @109%& ()- ]hdEbC
LOFO- 1096 () - +y 109%8& () -) 109%& ()-F( 10%& ()- & SA09&! () -y#10%& ()-
h$x3dE:/ 105 105&="10%& ()-9< 109%& ()- :109%& ()- 7mMLOYB& ()- 1002
y5Y" 1096& ()- .f 109B& ()-#2xY:/ 105-10% & ()- 10% & ()-3"1S10% & ()-yF
GLO% & () -, F410% & ()-' ml0% & ()- 1052TwzdE: /

10510% & ()-10% & ()- 10% & ()-10% & ()-2Zf 10% & ()-"10% & ()-z$v: aB:/
1051f 109%Z&wb)oek2810% & () -, Z10N & () - @& 10% & () -! $: ! 10%p\c&iskIoroBse4z

10% & ()-: glviwix!y!l{I1~_ @ 105 (I 10% ()-S10%& ()-s 10\ 10\

10\f8, 10% & ()-14Z"10%\ & ()-1f 10% & ()-!!""#Wanle~ @

10Y" 109%&' ()-M . Y"10%&' ()-M Y" 109 ()-M F110% 1 & ()-! " 10%{& ()- '"10%& () -
%' 3(E)])") ) )wMl </ 103103103

| 1Y 1098& (Y- 111Y"109%& ()- '11Y" 109 ()- ! & 109 ()- & & 10% ()-& )b)o)))*
*dEl </ 103 o& ()-stP

Z109%& () - 4 ) - FKLOY&' () - F(mLOY%&' ()-f  10%&' ()- */ +++=---dEl </

103103f 94.09& ()-&$ ! 109& ()-f 109& () -

"109&' ()-fymlO%& ()-f10%& ()-F--M_./00dEl </ 103103410%& ()-f- 10%& ()-f-
109k & () - @ "4 0omPqund pavipg e gFneral famuide () - 000111111xmbC 10310' y10% f&') () -

[CHJln — CH, —0
A |
g D"
5 D i

and stereo - and optical isomers and racemates thereof as well as pharmaceutically
acceptable salts, solvates and crystalline forms thereof, in which formula A is situated in
the ortho, meta or para position and represents

10

Ra R1 R3 R1

I |
—C—C—COR or —C =C —COR, wherein

Ris hydrogen;
-OR? wherein R” represents hydrogen, alkyl, aryl or alkylaryl;

s NR®R®, wherein R and R” are the same or different and R® is as defined above
and Rb represents hydrogen, alkyl, aryl, alkylaryl, cyano, - OH, -Oatkyl, -Qaryl, -
Oalkylaryl, -COR® or -SOsz, wherein R® represents hydrogen, alkyl, aryl or
alkylaryl and R represents alkyl, aryl or alkylaryl;

R'is  alkyl, aryl, alkenyl, alkynyl, cyano;

2 -OR", wherein R®is alkyl, acyl, aryl or alkylaryl;

-0-[CH, ], -OR', wherein R represents hydrogen, alkyl, acyl, aryl or alkylaryl
and m represents an integer 1-8;
-OCONRR®, wherein R" and R® are as defined above;
-SR¢, wherein R® is as defined above;
25 -SOzNRSRf, wherein R and R® are as defined above;
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10M 10M R’ and R” are the same or d1 erent and each represents hydrogen, alkyl, aryl, or alkylaryl,

5 nis an integer 1-6,
Dis situated in the ortho, meta or para position and represents

-0S0,RY wherein R% is as defined above;
-OCONR'R?, wherein R and R® are as defined above;
-NRCCOORd, wherein R® and Rd are as defined above;

10 NR°COR?®, wherein R® and R® are as defined above;
-NRcRd, wherein R® and RY are as defined above;
.NRcsosz, wherein R® and R® are as defined above;
NR°CONRRK, wherein R®, R® and R* are the same or different and each
represents hydrogen, alkyl, aryl, or alkylaryl;

15 NRECSNR?RX, wherein R?, R® and R¥ are the same or different and each
represents hydrogen, alkyl, aryl or alkylaryl;
-SOsz, wherein R is as defined above;
-SORd, wherein R is as defined above;
-SR®, wherein R’ is as defined above;

20 -SO,NR’R', wherein R and R® are as defined above;
-SO,0R?, wherein R" is as defined above;
-CN,
-CONRCR?, wherein R® and R® are as defined above;

D’is situated in the ortho, meta or para position and represents

2 hydrogen, alkyl, acyl, aryl, alkylaryl, halogen, -CN, -NO;, -NR'R®, wherein R"
and R® are as defined above;
-oRf, wherein Rf is as defined above;
-OSOsz, wherein RYis as defined above;

D’'is situated in the ortho, meta or para position and represents
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109%VE ()- Y'| S109%VE ()-y GLO%WE ()-, 410%VE () - LRMVVFNI NOJE
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000000 QIENMDC 10310F. 109%VE' () -, 10%VE' [58- +z10%VE' () - @ 1098v& () -

$10%VE' () - mMLO%VE: () - ] QQMRRRRRRROC 10310y3109%& () - (10%& ()- 10M 10M
10MP10%VE ()-6 109%VE ()-4! 109E& ()- RRR<SSSTdBbC

10310! ~s&! 10965&" () -.gl0%B& () 5 109B& () - 109%88&' (- £.b Cf
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"109%6& () - 109%58& @hd R° 20UB&efned BMRIYB& () - @ 109%6& () - W WAV X: XXdEbC
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-OSOsz, wherein R% s as defined above.

2. A compound according to claim 1 with the exception of (S)-2-ethoxy-3-[4-(2-{4-
methanesulfonyloxyphenyl}ethoxy)phenyljpropanoic acid, and 3- {4-[2(4-rerz-
butoxycarbonylaminophenyl)ethoxylphenyl}-(S)-2-ethoxypropanoic acid.

10 3. A compound according to any of claims 1 or 2, wherein

A is situated in the meta or para position and represents,

R3 R1
|
- (l3 —(’3 — COR, wherein

R*R?
15
Ris hydrogen;
-OR?, wherein R” is as defined in claim 1;
-NRaRb, wherein R? and R? are the same or different and R? is as-defined in claim
1 and R® represents hydrogen, alkyl, aryl, alkylaryl, cyano, -OH, -Oalkyl or
20 -Qalkylaryl;
R'is cyano;
-ORd, wherein Rd is as defined in claim 1;
-0-[CH, ], -OR’, wherein m and R® are as defined in claim ;
R% s hydrogen or alkyl;
5 Ris hydrogen or alkyl;
RYis hydrogen;

nis an integer 1-3;
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109%: ()- f : 109 ()- yy81l09%& ()- f,5S109% ()- s 3M 109%& ()- jjjj.kkkdEYNC

1031 109%B& () -

1096& () - S1096&' ()-410%& ()-1109%& () - (@L0v%s& ()-kk'I<l||NndEYNC 1031 -
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SNpXnno .00Q L-Y ' +! () -
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3109658 ()20 10968 B *88*2%&%%8’ 31530 el 1
10968 () -, 109%6& ()NR%JMJ&'WQ}):R are3 O if pladst GLOYE& () - 105
5 NR°COR’, wherein R® and Ra are as defined in claim 1;
NRRY, wherein R° and R are as defined in claim 1;
NRSO;R, wherein R® and R? are as defined in claim 1;
-NR°CONRR, wherein R?, R° and R¥ are as defined in claim 1;
-NR°CSNR°R, wherein R*, R and R¥ are as defined in claim 1;
10 -SO,R®, wherein R® is as defined in claim 1;
-SR®, wherein R® is as defined in claim 1;
-CN;
-CONR’R®, wherein R® and R® are as defined in claim 1;
D’is  situated in the ortho, meta or para position and represents
15 hydrogen, alkyl, alkylaryl, halogen, -CN or -NO,;
—ORh, wherein R" is hydrogen or alkyl;
'D’’is situated in the ortho, meta or para position and represents
hydrogen, alkyl, alkylaryl, halogen, -CN or -NO,;
-ORh, wherein R" is as above.
20
4, A compound according to claim 3, wherein
Ais situated in the meta or para position;
Ris  -OR® wherein R* is hydrogen, alkyl or alkylaryl;
-NI-IRb, wherein R” is hydrogen, alkyl, alkylaryl, cyano, -Oalkyl or -Oalkylaryl;
25 Ris - Qalkyl;
R°is  hydrogen or alkyl;
R>is hydrogen or alkyl;
R'1s  hydrogen;
nis an integer 1-3,

3 Dis situated in the ortho, meta or para position and represents
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D’’is hydrogen.

5 5. A compound according to claim 4, wherein
Als situated in the para position;
Ris  -OH, -Oalkyl or -Oalkylaryl;
-NH,, -NHOalkylaryl or -NHCN;
R'is -Qalkyl, preferably -Olower alkyl;
o RYis hydrogen;
R%is hydrogen;
nis the integer 1;
Dis situated in the para position, and represents - NRhCOORd, wherein
RY is as defined in claim 1 and R" represents hydrogen or alkyl.
15

6. A compound according to claim 5, wherein
Dis  -NR!COOalkyl, wherein R’ represents hydrogen or lower alkyl.

7. A compound according to claim 3, wherein
20 Ais  situated in the meta or para position.
Ris  -OR® wherein R® is hydrogen, alkyl or alkylaryl;
“NHR?, wherein R’ is hydrogen, alkyl, alkylaryl, cyano, -Oalky! or -Oalkylaryl;
R'is  -Oalky};
R%is hydrogen or alkyl;
s Rlis hydrogen or alkyl;
R*is hydrogen;
nis an integer 1-3;
Dis  situated in the ortho, meta or para position and represents
-NR°COR®, wherein R® and R® are as defined in claim 1;

30 D'is  hydrogen.
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Als situated in the para position;

s Ris -OH, -Oalky! or -Oalkylaryl;
-NH,, -NHOalkylaryl or -NHCN;

R'is  -Oalkyl, preferably -Olower alkyl;

R%is  hydrogen;

R is hydrogen;

10 nis the integer 1;
Dis situated in the para position, and represents -\IRhCORd, wherein

RY is and as defined in claim 1 and R represents hydrogen or alkyl..

9. A compound according to claim 8, wherein
s Dis -NHCOR%alkyl, wherein R is as defined in claim 1.

10. A compound according to claim 3, wherein
Ais situated in the meta or para position,
Ris - OR® wherein R*is hydrogen, alkyl or alkylaryl;
20 -NHRb, wherein R” is hydrogen, alkyl, alkylaryl, cyano, -Oalkyl or -Oalkylary};
R'is - Oalkyl,
R%is hydrogen;
R’ is hydrogen or alkyl;
R*is hydrogen;
5 nis an integer 1-3;
Dis  situated in the ortho, meta or para position and represents
-SOng. wherein R? is as defined in claim 1;
D’is  hydrogen;
D’ is hydrogen.
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ig% &&El)slgsI éo‘{) 5 %% 0% %‘é g?/ g‘i@]}%% %rglé , 18!’5&”2?() *10% & ()-L' @O0% & () -
b@ 10'! @Z1Q%5& ﬁalatedfﬂ;ﬁ%ﬁm{ positid;
Ris -OH, -Oalkyl or -Oalkylaryl;
-NH,, -NHOalkylaryl or -NHCN;
s Rlis -Oalkyl, preferably -Olower alkyl;
R’is hydrogen;
nis the integé_f 1;
Dis situated in the para position and represents -SOsz, wherein R% is as defined in

claim 1.

12. A compound according to claim 3, wherein
Ais situated in the meta or para position,
Ris  -OR’, wherein R® is hydrogen, alkyl or alkylaryl;
-NHRb, wherein R” is hydrogen, alkyl, alkylaryl, cyano, -Oalkyl or
15 -Oalkylaryl;
Rl is  -Oalkyl;
R%is hydrogen;
R is hydrogen or alkyl,
R*is hydrogen;
20 nis an integer 1-3,
Dis situated in the ortho, meta or para position and represents
-SRY, wherein R¢ is as defined in claim 1;
D'is  hydrogen;
D"is  hydrogen.
25
13. A compound according to claim 12, wherein
Als situated in the para postion;
Ris -OH, -Oalkyl, -Oalkylaryl;
-NH,, -NHOQalkylaryl or -NHCN;
0 Rlis -Oalkyl, preferably -Olower alkyl;
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Dis situated in the para position and represents -SRd, wherein RY is as defined in

claim1.

14. A compound according to claim 3, wherein
Ais  situatedin the meta or para position,
Ris  -OR® wherein R® is hydrogen, alkyl, alkylaryl;
NHR®, wherein R” is hydrogen, alkyl, alkylaryl, cyano, -Oalkyl or
10 -Qalkylaryl;
R!is -Qalkyl;
R%is hydrogen or alkyl;
R3is hydrogen or alkyi;
R*is hydrogen;
15 nis an integer 1-3,
Dis situated in the ortho, meta or para position and represents
-OCONRR®, wherein R and R® are as defined in claim 1;
D'is  hydrogen,
D"is  hydrogen.
20
15. A compound according to claim 14, wherein
Als situated in the para position;
Ris -OH, -Oalkyl, -Oalkylaryl;
-NH,, -NHOalkylaryl, -NHCN;
»s  Ris hydrogen,;
R? is hydrogen;
nis the integer 1;
Dis situated in the para position, and represents

-OCONHRY, wherein R? is as defined in claim 1.

30
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Dis -OCONHalkyl.

s 17. A compound according to claim 3, wherein
Als situated in the meta or para position,
Ris  -OR? wherein R® is hydrogen, alkyl, alkylaryl;
-NI—]Rb, wherein Rb is hydrogen, alkyl, alkylaryl, cyano, -Oalkyl or
-Oalkylaryl;
10 R'is - QOalkyl,
R%is hydrogen or alkyl;
Ris hydrogen or alkyl,
R*is hydrogen;
nis an integer 1-3;
15 Dis situated in the ortho, meta or para position and represents
ANR°SO,R®, wherein R® and R? are as defined in claim 1;
‘D'is  hydrogen;
D"is  hydrogen.

20 18. A compound according to claim 17, wherein
Ais situated in the para position;
Ris -OH, -Oalkyl, -Oalkylaryl;
-NH,, -NHOalkylaryl or -NHCN;
R%is hydrogen;
s Ris hydrogen;
nis the integer 1,
Dis situated in the para position, and represents
-NRhsosz, wherein R” is as defined in claim 1 and R" is hydrogen or alkyl..

10 19. A compound according to claim 18, wherein
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Ris  -OH, -Oalky -Oalkylaryl

-NH,, -NHOalkylary! or -NHCN;

R%is hydrogen;

R%is hydrogen;

25 nis the integer 1;
Dis  situated in the para position, and represents
-NR'R? wherein R is as defined in claim 1 and R" is hydrogen or alkyl.

22. A compound according to claim 21, wherein
1 R'is  -Oalkyl, preferably -Olower alkyl;
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- 161
Dis -NRhalkyl wherein R" is hydrogen or alkyl.

23. A compound according to claim 3, wherein
Ais situated in the meta or para position,
s Ris -OR?, wherein R* is hydrogen, alkyl or alkylaryl;
-NHRb, _\\_/herein R®is hydrogen, alkyl, alkylaryl, cyano, -Oalkyl or
-Oalkylaryl;
R'is  -Oalkyl;
R%is hydrogen or alkyl;
o Ris hydrogen or alkyl,
R*is hydrogen,;
nis an integer 1-3;
Dis situated in the ortho, meta or para position and represents
NR°CONR’R¥, wherein R*, R° and R* are as defined in claim 1;
1s D'is hydrogen;
D"is  hydrogen.

24. A compound according to claim 23, wherein
Ais situated in the para position;
20 Ris -OH, -Oalkyl, -Oalkylaryl;
-NH,, -NHOalkylaryl or -NHCN;,
R%is hydrogen;
R’ is hydrogen;
nis the integer 1;
25 Dis situated in the para position, and represents
_NHCONHR?, wherein R% is as defined in claim 1.
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25. A compound according to claim 24, wherein

R'is -Qalkyl, preferably -Olower alkyl;

Dis  -NHCONHalkyl

s 26. A compound according to claim 3, wherein
Alis situated in the meta or para position,
Ris  -OR® wherein R" is hydrogen, alkyl or alkylary};
-NHRb, wherein R is hydrogen, alkyl, alkylaryl, cyano, -Oalkyl or
-Oalkylaryl;
w Rlis -Oalkyl;
R%is hydrogen or alkyl;
Ris hydrogen or alkyl;
R*is  hydrogen;
nis an integer 1-3;
15 Dis situated in the ortho, meta or para position and represents
-NR°CSNR’R", wherein R®, R® and R® are as defined in claim 1;
D'is  hydrogen;
D"is  hydrogen.

20 27. A compound according to claim 26, wherein
Ais situated in the para position;
Ris -OH, -Oalkyl, -Oalkylaryl;
-NH,, -NHOalkylaryl or -NHCN;
R%is hydrogen,;
s Ris hydrogen,
nis the integer 1;
Dis situated in the para position, and represents
-NHCSNI-IRd, wherein R is as defined in claim 1.
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Dis  -NHCSNHalkyl.

s 29. A compound according to claim 3, wherein

Alis situated in the meta or para position,

Ris -OR? w_ﬁérein R" is hydrogen, alkyl, alkylaryl;

-NHRb, wherein R is hydrogen, alkyl, alkylaryl, cyano, -Oalkyl or -Oalkylaryl;

R'is  -Oalkyl;
10 R2 is  hydrogen or alkyl,

R? is hydrogen or alkyl,

R4 is  hydrogen;

nis an integer 1-3,

Dis situated in the ortho, meta or para position and represents
15 -OSOsz, wherein R% is as defined in claim 1 ;

D'is  hydrogen;

“D"is  hydrogen.

30. A compound according to claim 29, wherein
20 Als situated in the para position,
Ris -OH, -Oalkyl, -Oalkylaryi;
-NH,, -NHOalkylaryl or -NHCN;
R%is hydrogen,;

R3

hydrogen;
25 1nis the integer 1;
Dis situated in the para position and represents

-080,alkyl or -0SOalkylaryl.

31. A compound according to claim 30, wherein
30 R] is  -Oalkyl, preferably -Olower alkyl;
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32. A compound according to any of the preceding claims being

s 2-Ethoxy-3-[4-(2- {4-methanesulfonyloxyphenyl} ethoxy)phenyl]propanoic acid;
3- {4-[2—(4-tert-B_t_1§-oxycarbonylaminophenyl)ethoxy]phenyl}-2-ethoxypropanoic acid;
2-Ethoxy-3-{4-[2-(4-methanesulfonylphenyl)ethoxy]phenyl} propanoic acid;
2-Ethoxy-3-{4-{2-(4-methylsulfanylphenyl)ethoxy]phenyl} propanoic acid;
2-Ethoxy-3-[4-(2- {4-isobutyrylaminophenyl} ethoxy)phenyl]propanoic acid;

15 3-{4-[2-(4-tert-Butylcarbamoyloxyphenyl)ethoxy]phenyl}-2-ethoxypropanoic acid ethyl ester;
2-Ethoxy-3-{4-[2-(4-methanesulfonylaminophenyl)ethoxy]phenyl} propanoic acid;
N-Cyano-2-ethoxy-3-[4-(2- {4-methanesulfonyloxyphenyl} ethoxy)phenyl]propanoic amide;
N-Benzyloxy-2-ethoxy-3-{4-(2-{4-methanesulfonyloxyphenyl} ethoxy)phenyl]propanoic amide;
2-Ethoxy-3-[4-(2- {4-methanesulfonyloxyphenyl} ethoxy)phenyl]propanoic amide;

25 2-Ethoxy-3-{4-[3-(3-methanesulfonyloxyphenyl)propoxy]phenyl} propanoic acid ethyl

ester;

2-Ethoxy-3-(4- {2-{4-(2-propanesulfonyloxy)phenyl]ethoxy} phenyl)propanoic acid;
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3-[4-{2-(4-[Benzyloxycarbonylamino]phenyl)ethoxy} phenyl]-(S)-2-ethoxypropanoic acid;

10
3-{4-[2-(4-rert-Butoxycarbonylaminophenyl)ethoxy]-3-methoxyphenyl}-2-

ethoxypropanoic acid;

3-[4-(2-{4-tert-Butoxycarbonylaminophenyl} ethoxy)phenyl]-2-(2,2,2-

15 trifluoroethoxy)propanoic acid methyl ester;

(8)-2-Ethoxy-3-(4-{2-[4-(phenylsulfonyl)phenyl]ethoxy} phenyl)propanoic acid;

and, where applicable, stereo- and optical isomers and racemates thereof as well as

20 pharmaceutically acceptable salts, solvates and crystalline forms thereof.

o

33. A compound according to any of the preceding claims wherein the compound is one of

the possible enantiomers.

25 34. A process for preparing a compound according to claim 1, characterized by

a) condensating a compound of the formula II
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3

10 whereafter, if desired, reducing the double bond and removing protective groups, to the

formation of a compound of formula I wherein R* and R are hydrogen, or

b) reacting a carbonyl compound of the formula IT

[CH.] - CH, -O I
D
o
Dll

DI

15

with a compound of the formula VII

H-C-COR Vit
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with 2 compound of the formula VII

-COR Vi

in which formulas D, D’, D, 1, R, R', R%, R® and R” are as defined in claim 1 and X is a
leaving group, whereafter, if necessary, removing protective groups to the formation of a

compound of the formula I wherein A is -CR3R4-CR]R2-COR, or
20 d) reacting a compound of the formula V

[CH,],-CH,-R
£ v

D'
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with a compound of the formula X

in which formulas D, D’, D**, n and A are as defined in claim 1 and R’ is - OH or a leaving

group, whereafter, if necessary, removing protective groups, or

e¢) converting a compound of the formula XI

R3 x"

D
CH.)l.-CH.-O I
@'—[ 2ln -CH, @?-?-COR X]

Dl Dn R4 Rz

in which formulaD, D’, D", , R, RZ, R3 and R4 are as defined in claim 1 and X" is -OH

followed, if necessary, by removal of protective groups, to the formation of a compound of
15 the formula I, wherein A is -CR3R4-CR1R2-COR, wherein R is

-OR’, wherein R is as defined in claim 1,

-0-[CH,],~OR’, wherein m and R are as defined in claim 1,

-OCONRR", wherein R* and R° are as defined in claim 1,

20

f) reacting a compound of the formula XTI

@‘[CHhCH o@ C cor X
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with a thiol, in which formula D, D’, D, n, R, R%, R> and R* are as defined in claim 1 and
X" is halogen, to the formatien of a compound of the formula I wherein A is - CR3R4-
CRlRZ - COR, wherein R! is

-SRd, wherein R is as defined in claiml; or

g) reacting a compound of the formula XIV

X1

D—' [CHzly —CH,— O ‘@ A XIV

D' Du

with a suitable reagent and followed by removal of protective groups, in which formula D’,
D", nand A are as defined in claim 1 and X' is -OH, - SH or -NR°H to the formation of 2

compound of the formula I, wherein D is -OSO,RY, - SR®, -OCONRIR?, -NR°COOR?,
NRCOR?, -NR°RY, -NR°CONR'R¥, NR°SO,R? and -NR°CSNR*R¥; wherein R% R%, R%,
R R® and R¥ are as defined in claim 1, or

h) hydrolysis of a compound of the formula I wherein R is -OR?, whereinR® is a

protective group, to the formation of a2 compound of the formula I wherein R is -OH, or
1) reacting a compound of the formula I, wherein R is -OH with a compound of the

formula HNR*R®, wherein R® and R® are as defined in claim 1, to the formation of 2

compound of the formula I wherein R is -NR’Rb, or

j) oxidizing a compound of the formula XV
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DI Dll

and if necessary followed by removal of protective groups, in which formula D’, D”’, n and
A are as defifted in claim 1 and X2 is -SORd or -SRd wherein Rd is as defined in claim 1,
to the formation of a compound of the formula I wherein D is 4SOng or -SORd;
whereafter, if desire_d_, the compound obtained according to any of methods a) - j) is

converted to a stereoisomer, a pharmaceutically acceptable salt thereof and/or a solvate,
such as a hydrate, thereof.

35. A process according to claim 34, characterized by the preparation of a compound

according to any of claims 2-33.
36. A compound according to any of claims 1-33 for use in therapy.

37. A pharmaceutical formulation containing a compound according to any of claims 1-33

as active ingredient optionally together with an acceptable carrier, adjuvant and/or diluent.

38. The use of a compound according to any of claims 1-33 in the manufacture of a

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

39, A use according to claim 38 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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40, A use according to claim 38 wherein the prophylaxis and/or treatment of clinical
conditions associated with insulin resistance is the prophylaxis and/or treatment of

hyperglycaemia in non insulin dependent diabetes mellitus.

41. A pharmaceutical formulation for use in the prophylaxis and/or treatment of clinical
conditions associated with insulin resistance wherein the active ingredient is a compound
according to any of claims 1-33.



