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1 NEW 3- ARY! | C ACI D DERI VATI VES AND ANALCGS Fi el d of i ' 5
The presentw$§§%§%ﬁgn rel eates to certain novel 3-ary|-2-hy5$g§¥%$§%?€nic
aci d derivatives and anal ogs, to a process for preparing such conpounds,
having the utility in clinical conditiond associated with insulin

resi stance, to nethods for their therapeutic use and to pharnaceuti cal
conpositions containing them 10 Background of the invention Insulin

resi stance, _defined as reduced sensitivity to the actions of insulin in the
whol e body EWIafARYdEROPIONIGACH) PERIVATREES ANND ANARLQGS 1y ocar di um  f at
and liver prevail in many individuals with or without diabetes nellitus.
The insulin resistance syndronme, IRS, refers 15 to a cluster of

mani f est at i ¢gd bfiabaiond | nsulin resistance with acconpanying
hyperi nsul i memra,— posst bly non insulin dependent diabetes nellitus (N DDV,
arterial hypertension, central (visceral) obesity, dyslipidema observed as
deranged lipoprotein leyels typically characterized by elevated VLDL (very

| ow densist y Thepisensdeyenton wirates iyersain nqvel 3-a1R-lydrsyprepiaoipsiddervagyes
e G oe e i aiiSes, XAt G bt tor bR pubh sompo g ey HR A oy AP piltay oo ©"
i ncreased riogkdiRbnsCREC ARAARRI S lin FRgiktanbiel 16 xﬁ&ﬂod%f fHeirtheragtatie fte/andb f er i ng

from nyocardial infarction and stroke. In non-insulin dependent diabetes
mel i tus theharmetéicalsoimpositions coataidieglthemndi t i ons cause up to 80% of all
deaths. 25 In clinical nedicine there is at present only limted awareness
of the need to increase the insulin sensitivity in IRS and thus to correct

t he dysl | pi %g a @ iﬁ ég@? dered to cause the accel erated progress of
at her oscer 2 Oﬁl\n,{y 1
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Insulin resistance, defined as reduced sensitivity to the actions of insulin in the whole body
or individual tissues such as skeletal muscle, myocardium, fat and liver prevail in many
individuals with or without diabetes mellitus. The insulin resistance syndrome, IRS, refers
15 to a cluster of manifestations including insulin resistance with accompanying
hyperinsulinemia, possibly non insulin dependent diabetes mellitus (NIDDM), arterial
"hypertension, central (visceral) obesity, dyslipidemia observed as deranged lipoprotein
levels typically characterized by elevated VLDL (very low density lipoproteins) and
reduced HDL (high density lipoproteins) concentrations and reduced ﬁbriholysis.
20
Recent epidemiological research has documented that individuals with insulin resistance
run a greatly increased risk of cardiovascular morbidity and mortality, notably suﬂ'erilig
from myocardial infarction and stroke. In non-insulin dependent diabetes mellitus these
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
nsulin sensitivity in IRS and thus to correct the dyslipidemia which is considered to cause

the accelerated progress of atherosclerosis.



2 Furthernore there is at present no pharnmacot herapy available to

adequat el ywoowwesyt the netabolic derangenents associ at ed Wpldh/sebspeed date,
the treatnment of NI DDM has been focused on correction of the deranged
control of carbohydrate netabolism associated with the disease. Stinulation

of endogenous insulin secretion by meand of secretagogues, |like 5 _
sul phonyl ureas, and if necessary adm nistration of exogenous insulin are )
nmet hods frequently used to normalize blood sugar but that will, if

anyt hi ng, t her enhance insulin, resistance a i)l .not correct.the other -
mani f est a |“gth © ﬁgfpt{ﬁ@%gggpm%%%ﬁ?ﬂ rtgm‘?teg?ﬁﬁo%M‘ﬁl ity. In -
addi tion siibdiic@faRBihertiBhiified Wih/TRS! 15 QB! the hitkmithr BYRADYLEERAYI { N
associ ated conplicatTons. 10 Gther therapeutic strategli es have focused on
aberr at i orfscused gh teresttionef the defangedcontrbbof qaiiohydrateuhetabolisgn hésgeiatedowith such
as methformn, or glucosidase inhibitors, such as acarbose. Al though these
agent s hahke disease.Stimuatiannfendegegousdnsulia seengtion by mepnswof servetagogresclikect | s

associatedﬂi/v:hth side e ffects. 15,A. nqovel tPera euti.c strate i,nvol ves the
use of Sin nylareas, apg 1 pecessary ade ono F’F&éef‘ﬁ'fsd? s which at

| east in eﬂfﬁms@a lal ' S SR efan e Bk
recept ors%hgl | tazoﬁ’eﬁ%}?alglﬁiﬁ%%t 0 y%lgtlﬁdr}vﬁﬂ’?iga%#%g] >“I'n ani mal_ model s of

| RS t hese resistawernadd wikk aot domrectthe ether masifdstationesf RS noereduck ¢andioesssular at ed
hypertriglyceridaem a and 20 _ hyperinsulinem a, as wel|_ as hyperglycema in
di abet es, merbidityand mastalitys i additionsuch froatment ingolyes éﬁlgétﬁcmﬂ{iqfi d transport
and handl in | eadi ng..t Q en ced.jnsulin action in skeletal muscle, liver
and adi pogﬁpglggmg%hgﬁchﬁ@;@%m - as later described

t hi azo|yi di nedi ones in clinical devel opment either 25 have been

di scontinued reportedly due to unacceptable toxicity or show i nadequate

pot ency. Ththercthempeticatrategies havedochsédon abetrations incgltense awtgbolismiorwi t h

insulin sensitizing properties. . ) o
absorption, including biguanides, such as methformin, or glucosidase inhibitors, such as

acarbose. Although these agents have been efficacious to a degree, their limited clinical
effect is associated with side effects.
15
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 modeis 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.
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Prior art qufp of the fornmula [err] and COCH and cert aj i i ves

t hereof disc o?éd(}gflnus 5 306 726 and WD 91/19702 "are said tgegiegﬁgdédeb?{ﬁ as
hypogl ycem ¢ and hypochol esterolem c agents, and in US 5 232 945 said to be
useful in the treatnment of hypertension.315 AU 650 429 discl oses
structurally related conpounds, but clainmed to have different properties:
diuretic, antihypertensive, platelets anti-aggregati ng and

anti-|li poxyge.nase properties. EP 139 421 discl oses conpounds having the
abtlity to bl ood lipid and bl ood sugar 20 |evels. Anong these
conpounds is troglitazone, a conpound that has reached the nmarket for
treatment of NI DDM or decreased glucose tol erance. WO 97/31907 di scl oses
conpounds \Mnjoﬁiij'oaﬁ&dﬂtbéﬁﬁﬁulho show good bl ood-glucos |owering activity and
therefore to be of use in the treatnent and/or prophylaxis or 25

hyper gl ycaem a, dyslipidema, and are of particular use in the treatnent of

Type |1 di abeges WO 99/ 62871 .
PCT/ SE99/ 0094 CHooupounds are al so cl ai med too‘?ﬁ ?_;r use for the
treat nent and pr ophyf &*ks BN\ ot her di sesesA ' Q ype | di abetes,

hypertri gl ycerrdem a, syndr¢ i nsul i
di abetic dyslipidem a, hype 18
and cardikovascul ar di sease, especiallychtheroscler
i nvention

, heart failure,
erema, 5 hypertension
€s. Description of the

and

@\/\ /@Y o
0 OPh

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

10

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

1s 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
0 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 II
diabetes.



The invention relates to conmpounds of the general formula (1) 10 [err] and
stereo andvO@8%62821 | soners and racemates thereof as well apCrI/SEY9/00942
pharmaceutically 15 acceptable salts, solvates and crystalline forns
thereof, in which formula Ais situated4in the ortho, nmeta or para position
and represents [err] 20 R is hydrogen; -OR[err], wherein R err]
represents hydrogen, alkyl, aryl or alkylaryl; -NR[err]Rerr], wherein
Rlerr] and Rlerr] are the sanme or different and R err] is as defined above
and R[err] represents hydrogen, alkyl, aryl, alkylaryl, cyano, -OH,

-Qal kyl, -Caryl, - CGalkylaryl, -CORerr] or -SOerr]Rerr], wherein R err]
r epr esent Shseccompenndsadré glso claimed torbeai use for the treattnint| andior peopliylaiisrof]|
represents al kyl, aryl .or alkylaryl; WD 99/ 62871

PCT/ SE99/ O¥adissases wickudingcType ﬁrebewwwwmidemwowaﬁ@uﬁm[ err],
Ot or ) oGk el e i BiobidkniB Al Bp Sl

al kyl asyl @B&téﬁk{oﬁ%@ﬁﬁﬂi&as%ﬂlat disesie! especiallyPatherosclerosis- OCCONR[err] Rlerr],
wherein R érr] and R err] are as defined above; -SRerr], wherein Rerr] is
as defined above; -SOerr]NRerr]R err], wherein Rlerr] and Rerr] are as
defi ned ahove; -SOerr] err], wherein Rerr] is as defined above; -
COOR] er r ] Despmptionpftheinventiona 55 defined above; 10 Rerr] is hydrogen,

hal ogen, al kyl, aryl, or alcylaryl, Rerr] and R err] are the same or
different and each represents hydrogen, alkyl, aryl, or alkylaryl, nis

an i nt egerrhb-ifivention relates to compounds of the general formula (T)

10

[CH,},, - CH, -0
D
D' | D'l
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
| | |

-C-C-COR or -C=C-COR, wherein
Ll

20 Ris hydrogen;
-OR®, wherein R® represents hydrogen, alkyl, aryl or alkylaryl;
-NRaRb, wherein R® and R® are the same or different and R® is as defined above
and R® represents hydrogen, alkyl, aryl, alkylaryl, cyano, -OH, -Oalkyl, -Oaryl, -
Oalkylaryl, -COR® or -SO,R®, wherein R° represents hydrogen, alkyl, aryl or

25 alkylaryl and R represents alkyl, aryl or alkylaryl;



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

-Oserr] Rl wodoeashierein Rerr] is as defined above; 15 PCT/SE99/00942
-OCONR[err] Rl err], wherein Rerr] and R err] are as defined above;
-NR[err]COOR[ err], wherein R err] and R[grr] are as defined above;
-NR[err{COR[err], wherein Rlerr] and R efr] are as defined above;
-NR[err]R[err], wherein Rerr] and Rerr] are as defined above;
-NR[err]CJerr]Rerr], wherein Rerr] and R err] are as defined above; 20

- NR[ er r ] CON! r]?(?f Rlerr] and Rlerr] are the sane or
di fferent and §eac é%llly(iasents H%rocgﬂd al kyl, or al kylaryl;
-NR[ err] CSNR[ er r ] RORY, m]]mamn?isrﬂkﬂ[myl,]arylla['eky]ar}&pd Rl err] are the sane or

di fferent and each represents hydrogen, al ké aryl or al kyI aryl ;
-Sqerr]Rerr], <RIOR r Vherein R repoesents ydrogen alkyb acyl, aryloraﬂs@nprbrr]
wherein R err] |s as defined ahove; -SR[err] wherein R err] is as deflned
above; -Sq er r ] NRird W’Sﬁer“]smmeér MR err] and Rlerr] are as defined

above; -S(err] .above; -CN, 30
- CONR[ err] Rerr], er el n er g%{%?raf‘&%ﬁr%aa 2f i ned above; VWO
99/ 62871 -SR®, wherein R? 1sasdeﬁned above; PCT/ SE99/ 00942 6

D is situated in the qiRa B? or para position and represents hydrogen,
al kyl, acyl, aryl-SQNR/RarwhereinR ans’, are endefinedpbove} | -NRlerr]Rlerr],

'S he def i ned azgw b £ BB e} SRLL ] rher el Rer
(rj:];)lr gggn?goxedr ogen }?‘k égegl%ql Bal 5@111@ Fkﬁver 2?;? oLaFgggnpos&r OnNa?gr r],
-NR{ er r [ [ eR’lis mﬁyﬁb@nﬂxﬁbﬁdn alkyl, aryl, or alkylaryl,
R and R* are the same or different and each represents hydrogen, alkyl, aryl, or alkylaryl,
nis an integer 1-6,
Dis  situated in the ortho, meta or para position and represents
-0SO,R®, wherein R® is as defined above;
15 -OCONR'R?, wherein R and R* are as defined above;
-NR°COORd, wherein R® and rR? are as defined above;
-NR°COR®, wherein R® and R® are as defined above;
NR°R®, wherein R® and R® are as defined above;
-NR°SO,R", 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 Rk are the same or different and each

represents hydrogen, alkyl, aryl or alkylaryi;
-S 02Rd, wherein Rd is as defined above;
25 -SORd, wherein R is as defined above;
-SR°, wherein R® is as defined above;
-SOZNRaRf, wherein R and R® are as defined above;
-SO,OR", wherein R” is as defined above;
-CN,
0 -CONRR?, wherein R and R® are as defined above;



and Rlerr] are as defined above; -OR[err], wherein R err] is as defined
above. 10w099/62871 -OSO err]Rerr] , wherein R err] is as ®ETISESHMQ®Ove. For
ease of reference the definitions of fornmula | above is henceforth referred
to as defined in Category A. Unless ot@erwi se stated the definitions of the
vari ous substituents are as defined under Category A throughout the present,:
application. 15 The conpounds of the fornmula | are surprisingly effective
in conditions associated with insulin resistance. Category A2: In one
enbodi nemy: j§he sphAeLH the BMR)hétilo RMOEME?W&) - 2- et hoxy- 3-

[ 4- (2-{4-] met hanesul f onyl oxyfheny et om phenéN] pr.opangiscyaci d, apd
3-{4- [ 2- (4- t er thydegen, alkyl, acyl, aryl, alkylaryl, halogen, -CN, -NO, -NR R", wherein R

but oxycar bonyl am &Qphen%i #ﬁ%& phenyl } - (S) - 2- et hoxypr opanoi ¢ aci d.
Cat egory A3: pr"éfl of the present invention are those of

formula I, wher_P’Hi fh&%%ﬁ&?&ﬁné@aﬁﬁ@ meta or para position and
ery 9 ’

represents, 25 /62871

PCT/ SE99/ 00942 _HS®. 'Rg, wheésid RV de as defidell above; wherein Rlerr] is as defined in
Cat egory A -NR[errz] Rlerr], wherein Rlerr] and Rlerr] are the sane or
di fferentD¥risl Ritaated in the agtho,ghéta evipira paeitioyandrepresents R{ err| represents

hydr ogen, al kyl,, .aryl, alkyl aryl,, an + OH £ . of
-Qal kyl aryl ; R[lﬁ'ﬂFﬁgéPszlﬁéy%ﬁga&IMMﬁﬁﬂ’Rm r’ﬁqoﬂ’s'bggkcaj?\t}\lé éI(‘jR’l n
Cat egory A -Oﬁ?ﬂbe?‘;“j abd¥g errl, wherein mand Rierr] are as defined
I n Category A; err|f 1s ydrogen or alkyl; 10 Rerr] is hydrogen or
al kyl ; -OR’, wherein R' is as defined above.
10 -0SO,R®, wherein R? is as defined above.
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)ethoxylphenyl}-(S)-2-ethoxypropanoic acid.

Category A3: preferred compounds of the present invention are those of formula 1, wherein

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

25
R3 R1
|
—(IS-'C — COR, wherein
|
R* R?



Rlerr] is hydrogen; nis an integer 1-3; Dis situated in the ortho,

meta or par gy@9szghon and represents -OSQerr]Rerr], \Aherelfp‘.rﬁ[ﬁ? 4 S as
defined in Category A; 15 : OCC]\IR[err]R[err] wherein errf and
Rlerr] are as defined in Category A; -NR[err]COOQ[err] wherein R err] and
Rlerr] are as defined in Category A, -NRZrr]COR[err], wherein R err] and
Rlerr] are as defined in Category A, -NR[err]Rerr], V\/nerein R err] and

Rlerr] are as defined in Category A, -NRerr]SOerr]R err], wherein R err]
and Rlerr] are as defined in Category A, -NR[err] CONR[err]Rlerr], wherein

Rerr], R[erl?s}s andt are as defined in Category A5 20
_NR[err]CO\IR[err] \% }thﬁegl&] .and Rlerr] are as defined
in Category A; -S erre$ ere| ? i'S as defined in Category A

-SRlerr], wherein Rkék Jwhiefei R* ghed RN the safrd o2 differertdand ®Riis @defined in
CO\IR[err]R[err] wher ei n Rlegr] and Rlerr] are as defined in in Category

A D is situat ecCatwgonhA andRhmprmmahadrogm,aﬂqybmh dkylaryd cysnn, eQHnt s

hydr ogen, al kyl, al aryl, hal ogen -CNor -NJerr]; -ORerr], wherein
Rerr] is hydrogerrqgﬁf)’ alkylryli' s situated in the ortho, neta or para

position and,tep S 30 hydr ogen, al kyl, al kylaryl, hal ogen, -CN
or -NJ err] dR fs @&8{;62871

PCT/ SE99/ 00942 8 @ﬂdemi&mmuﬁ‘qg@dbﬂﬁk@fdd:a&mxdefl ned above. Category A4:
further preferred corrpounds of the present Tnvention are those within

Cat egory A3, wher eDA[CH,]A-OR’, whereinmtand R'rare ssalefinedindCategorg Aposi tion; R is
- OR[err], V\:hf{sel rl_lyl(:\{l[ err Lr all%yl;hydr ogen, al kyl or al kylaryl;
w Rlis hydrogen or alkyl;
R*is hydrogen;
nis an integer 1-3;
Dis  situated in the ortho, meta or para position and represents
-0SO,R®, 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;
-NR°R®, wherein R® and R? are as defined in Category A;
NR°SO,R?, wherein R® and R? are as defined in Category A;
20 NR°CONR'R®, wherein R, R® and RX are as defined in Category A;
NR°CSNR®RK, wherein R% R° and R are as defined in Catégory A;
-SO,R® wherein R is as defined in Category A;
-SR®, wherein R° is as defined in Category A;
-CN;
25 -CONR’R®, 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 -NO,;
-OR", wherein R is hydrogen or alkyl;
D> is situated in the ortho, meta or para position and represents
30 hydrogen, alkyl, alkylaryl, halogen, -CN or -NO,;



-NHR[ err], wherein R err] is hydrogen, alkyl, alkylaryl, cyano, -Qalkyl or
- Qal kyl ar yWO 962871 i s - Qalkyl; Rerr] is hydrogen or ®csEssbtogrr] is
hydrogen or alkyl; R err] is hydrogen; nis an integer 1-3, Dis .
situated in the ortho, neta or para posjtion and represents -
NR[ert] COOR[ err], wherein Rerr], and Fferr] are as defined in Category A
15 D is hydrogen. D' is hydrogen. Category A5: further preferred
conmpounds of the present i nvention are those within Category A4, wherein 20
Ais S|tuated-m;hnumr1d‘lpe§déﬁnmab&es -OH, -Qalkyl or -Qalkylaryl;
-NH err], -NHCal kylaryl or -NHCN;, R err] is -Qalkyl, preferably -d ower

al kyl ; R[err] S hydrogen 25 HRerr] is hydrogen; nis the integer 1,

Dis sit ated S|t|on epresents, - err]COOR[ err],
wherein R tF§°W§rl g“&éf W@H?%P;]%QMWHP@W“% eWithimy dr ogen
or al kyl.

PCT/ SE99/ 00942 &%@gory g\g further preferred corrpounds of the present

i nventison g tf‘ggﬁﬁewthbﬁl Posfifon; Wherein Dis - NR[ err] COCal kyl
wherein Rl err] r&aesents hydro en and [ ower al kyl. 5 Category A7: further
pref erred Rémpou Mlel’eneRplSéU en.ralder or alkylard; t hose within

NHR® , wherein R®is hydrogen, alkyl, alkylaryl, cyano, -Oalkyl or -Oalkylaryl;
Rls - Oalkyl; |
R%is hydrogen or alkyl,
o Rlis hydrogen or alkyl;
R*is hydrogen;
nis an integer 1-3,
Dis situated in the ortho, meta or para position and represents -
- NR°COOR, wherein R, and R® 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 - NRhCOORd, wherein
R%is as defined in Category A and R" represents hydrogen or alkyl.



Category Alerr], wherein Ais situated in the nmeta or para position. Ris
-ORlerr], wyereistsrl err] is hydrogen, al kyl or alkylaryl; N?B&ﬁyiobm
wherein Rlerr] is hydrogen, alkyl, alkylaryl, cyano, - Cal kyl .
-Cal kylaryl; 10 Rerr] is -Calkyl; Rerr] is hydr ogen or aIkyI Rl err]
IS hydrogen or alkyl; is hydrogen; n i an integer 1-3; 15 Dis
situated in the ortho, neta or para position and represents
-NR[err]CCR[err] wherein R[err] and R[err] are as defined in Category A

corr{azunds g? g%ﬂypresent nventlo are gﬁ&@g&%ﬁtﬁ@m@{%?ﬁcﬁ 1rereceii n A

IS Si t uat@ate: dﬂy[ABQw&ﬁéﬁ position; Ris -OH, -Gl kyI or -Qal kylaryl;
-NH err], -NHCal ké}k?rél or - NHCN, ;25 Rlerr] is I kyl , preferably

O over al IS R- alkylyherein &) represents fry gemgndrlg'genaﬂcﬁ the i nteger
1l; Dis situated in the para position, and represents -NR[err]CCR[err],
V\/nerein 30 R[err] IS as defined in Category A and Rl err]

o) Seod) odOH R AT R si¥ed conkiduld SERL dreset invention A 98P P 1 csent

i nventi on aCftegoRPAs, Whérbihn

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 -Oalkylaryl;
o Rlis -Oalkyl;
R%is hydrogen or alkyl;
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
-NR°COR’, wherein R® and R® are as defined in Category A;
‘D'is  hydrogen.
D"is  hydrogen.

20  Category AS8: further preferred compounds of the present invention are those within
' Category A7 wherein
Ais  situated in the para position;
Ris  -OH, -Oalkyl or -Oalkylaryl;
-NH,, -NHOalkylaryl or -NHCN;
s Rlis -Oalkyl, preferably -Olower alkyl;
R2 1s  hydrogen;
Ris hydrogen;
nis the integer 1;
Dis  situated in the para position, and represents -NRhCORd, wherein
30 R is as defined in Category A and R represenis hydrogen or alkyl.



Category A8, wherein Dis -NHCOR[ err], wherein Rerr] is as defined in
Cat egory o 99/@28t1egory A10: further preferred conpounds ofPCTSEROERNt
i nvention are those within Category A3, wherein Ais situated in the neta

or para position, Ris - ORferr], whegpein Rierr] is hydrogen, alkyl or
al kyl-aryl ; 10 -NHR[err], wherein Rerr] is hydrogen, alkyl,
al kyl aryl, cyano, -Qal kyl or -Calkylaryl; Rerr] is - Qalkyl, Rerr] is

hydrogen; Rerr] is hydrogen or alkyl; 15 Rlerr] is hydrogen; nis an
integer 1-3; Dis situated in the ortho, neta or para position and
represents -SOerr]R err], wherei nmﬁﬁerr Is as defined in Category A D

i s hydr oGetegoryQA9: Miirthes prefgrtadngompo present invieptiemare these mathin g
conmpounds _of the present invention are those within Category AlO, wherein A .
i's si t ufategony A I’Y@“’fﬁ&‘i‘a position; 25 Ris -COH, -Qalkyl or -Qalkylaryl;

-NH err], HCal Nyt Rérem'ﬂq%' ﬂfﬁie&lnCﬁte o kyl, preferably -Q ower
al kyl ; R[ erlry] I S g@g} ogen; | Sas the int eger&q‘;‘ WO 99/ 62871
PCT/ SE99/ 00942

Category A10: further preferred compounds of the present invention are those within
Category A3, wherein
Ais situated in the meta or para position,
Ris - OR® wherein R®is hydrogen, alkyl or alkylaryl;
10 -NHRb, wherein R” is hydrogen, alkyl, alkylaryl, cyano, -Oalkyl or
-Oalkylaryl;
Rlis - Oalkyl,
R"is  hydrogen;
Rlis hydrogen or alkyl;
15 R4 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 Al1: further preferred compounds of the present invention are those within
Category A10, wherein
Ais situated in the para position;
25 Ris -OH, -Oalky! or -Oalkylaryl;
-NH,, -NHOalkylaryl or -NHCN;
R'is  -Oalkyl, preferably -Olower alkyl;
R’is  hydrogen;

nis . theintegerl;



Dis situated in the para position and represents -SJerr]R err], wherein
Rlerr] is awoosfeesred i n Category A. Category Al2: further ppef/SEdoRdoe
conpounds of the present invention are those within 5 Category A3, wherein
Ais situated in the nmeta or para position, Ris -OR[err], wherein
Rlerr] 4s hydrogen, alkyl or alkylaryl; INHR[ err], wherein Rerr] is

hydr ogen, al kyl, al kylaryl, cyano, -Qal kyl or -QCalkylaryl; 10 Rerr] is
-Qal kyl; Rerr] is hydrogen; Rerr] is hydrogen or alkyl, Rerr] is

hydr ogen; ny: | Qt: Lol 3. ' i gded, | 0. t ta or
para posi tigﬁgand&@g{ﬁpgglglpgé éﬁﬁé‘?ﬁaﬁﬁ%ﬁ#@f‘%&?@@ségﬁﬂﬁn
Category A, D is ate%&gqugen; D' is hydrogen. 20 Category A13: further
preferred conpounds of "the present invention are those within Category Al2,
wherein Ais situated in the para postion; Ris -OH, -Qal kyl,

- Gal kyl aryl ; -NH[er]g, - NHCal kyl aryl or -NHCN, 25 Rerr] is -Qalkyl,

pref erably CaegsomyrAlZ; Rypther preterreq comypounds pihe presentiinventiomareithosegdthin: D i s

situated in.the osition and represents -SRlerr], wherein R err] is as
defined in €& 5@)&#&8‘3@3‘

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, -Oalky! or
-Oalkylaryl;
w Rlis -Oalkyl;
RZis hydrogen;
Rlis hydrogen or alkyl,
R*is hydrogen;
nis an integer 1-3;
15 Dis  situated in the ortho, meta or para position ahd represents
-SR® wherein R% s as defined in Category A;
‘D'is  hydrogen;
D"is  hydrogen.

20 Category Al13: further preferred compounds of the present invention are those within
Category A12, wherein
Ais  situated in the para postion;
Ris  -OH, -Oalkyl, -Oalkylaryl;
-NH,, -NHOalkylaryl or -NHCN;
»s R'is  -Oalkyl, preferably -Olower alkyl;
Ris hydrogen;
nis the integer 1;
Dis  situated in the para position and represents -SRd, wherein RY is as defined in
Category A.

30



WD 99/ 62871 PCT/ SE99/ 00942
12 Cat egorW0A%/@87% urt her preferred conpounds of the presenPCr/SESWINMEN are.
those within Category A3, wherein Ais situated in the neta or para -
position, Ris -ORlerr], wherein Rer i s hydrogen, alkyl, alkylaryl; 5
-NHR[ err], wherein R err] is hydrogen, kyl, al kylaryl, cyano, -Qalkyl or
-Qal kylaryl; Rerr] is -Qalkyl; Rerr] is hydrogen or alkyl; Rerr] is
hydrogen or al kyl; 10 Rlerr] is hydrogen; n is an integer 1-3, Dis

SIOEZUO%JI[Q[eCeir Ir%@? mﬁhﬁ@%ﬁ ??ﬁgon'%a%t)fe{rhrg?r%?% 1%5'&51"3% ne ?enw"&,%iflegory A

D hyChtewey A3 whereid' is hydrogen. Category Al5: further preferred
corrpounds of the present invention are those within Category Al4, wherein A
is si tua‘sﬁd i mtuatedpethaxqmmamposmn, Ris -OH -Qalkyl, -Calkylaryl;

-NH err], b rr rogen; is hydrogen; nis
the int eg @&g@n@%%ﬁﬂq%w% position, and represents
OCONHFs[err] , wﬁﬂl@lﬁn&éﬁm xs'h? oflkyidty Ry A0 LGalky] drat egory Al6:
further preferred conpounds of fhe present I'nvention are those within
Category Al5, wheakyhryl;

R'is  -Oalkyl;

R%is hydrogen or alkyl;

R}is  hydrogen or alkyl;

o RYis hydrogen;

nis an integer 1-3,
Dis  situated in the ortho, meta or para position and represents
-OCONR"R’, wherein R and R® are as defined in Category A;
D'is  hydrogen;
i5s D"is hydrogen.

"Category A15: further preferred compounds of the present invention are those within
Category Al4, wherein
Ais situated in the para position;
20 Ris -OH, -Oalkyl, -Oalkylaryl,
-NH,, -NHOalkylaryl, -NHCN;,
R%is  hydrogen;
R}is hydrogen;
nis the integer 1;
235 Dis  situated in the para position, and represents
-OCONHR®, wherein RY is as defined in Category A.

Category A16: further preferred compounds of the present invention are those within
Category A15, wherein
3 R'is  -Oalkyl, preferably -Olower alkyl;



30 Rlerr] is -Qalkyl, preferably -d ower alkyl; WD 99/ 62871

PCT/ SE9Q9/ 00 9sléds®? i s - OCONHal kyl . Category Al7: further ppirakdess
conpounds of the present invention are those within Category A3, wherein.5
Ais situated in the neta or para position, Ris -OR[err], wherein
Rlerr] 4s hydrogen, alkyl, alkylaryl; -NH® err], wherein R[err] IS
hydrogen, al kyl, alkylaryl, cyano, -Galkyl or -Qalkylaryl; Rerr] is -
Qal kyl, Rlerr] is hydrogen or alkyl; Rerr] is hydrogen or alkyl, Rerr]
S hydrogen nis an |nteger 1-3; Dis situated in the ortho, neta or
para positi ddismnd -OEENRalkyls 15 -NR[err]SOerr]Rerr], wherein
Rlerr] and R err] are as defined in Category A, D is hydrogen; D' is
hydrogen. Category Al8: further preferred conpounds of the present

i nvention ar j & Eﬂf%f dwahid in the
para positio @at&g&?fguw - &%a g?{gfl %%?mftg#élfareﬂﬁMI kyl aryl or
-NHCN;, R er rd:atbgbryl?\\BQWﬁéteiﬁ 25 R[ err] is hydrogen; nis the integer 1,

s Ais situated in the meta or para position,

Ris  -OR® wherein R® is hydrogen, alkyl, alkylaryl;
_NHR®, wherein R” is hydrogen, alkyl, alkylaryl, cyano, -Oalkyl or
-Oalkylaryl;

R'is - Qalkyl,

o Rlis 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

5 NR°SO,R®, 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
' Ais situated in the para position;
Ris  -OH, -Oalkyl, -Oalkylaryl,
-NH,, -NHOalkylaryl or -NHCN;
RZis hydrogen;
s Rlis hydrogen;
nis the integer 1;
Dis  situated in the para position, and represents
-NRhsosz, wherein R is as defined in Category A and Ris hydrogen or alkyl.



D

wher ei n
WD 99/ 628

S

situated in the para position, and represents -NRerr]Serr]Rerr],

R[ﬁéwlds% as defined in Category A and Rlerr] is hygfmsososaz al Kyl .

PCT/ SE99/ 00942

14 Category A19: further preferred conppunds of the present invention are

al

kyl ;

D

S

Cat egory A20:

t hose wi t Qategéigt A1 firthes preférecdssompounds of the presentdnventioh aretbose withipar a
posi tion;

10

those within Category Al8, wherein Rerr] is -0alkyl, preferably -Q ower

-NR[err]SOerr]al kyl wherein R err] is as defined above.
further preferred conpounds of the present invention are

err], wherein Rierr] is hydrogen, alkyl or alkylaryl;

R S - OR]
CategpyyAl8, Whetgier e n Rlerr] is hydrogen, alkyl, alkylaryl, cyano,

- Qal kyl oglsQal ﬁ%ﬁ r ]Ehf%r I kyl; Rerr] is hydrogen or al kyl;
R rl1ydr l(%il?jlbémf ? 0 ﬁ{kgi is hydrogen; nis an integer

A g”}:) : :DISS| t LNRES0 WhetbittR 1samieﬁnedamwea position and represents
-NR[err]R[err] V\/nereln err] and Rlerr] are as defined in Category A, D
is hygdrogen; 20 D' is hydrogen. Category A21l: further preferred
::grrpoglngﬁgggatp)'rwr esent |nventéq%lpoare t%;mvgeéwm@te OrgseA‘é%np\;,\ngi n A
Category A3, wherein
Ais situated in the meta or para position;
Ris -OR® wherein R" is hydrogen, alkyl or alkylaryl;
10 _NHR®, wherein R” is hydrogen, alkyl, alkylaryl, cyano, -Oalky! or
-Oalkylaryl;
R'is -Oalkyl;
R%is  hydrogen or alkyl;
Rlis hydrogen or alkyl;
s Riis hydrogen;
nis an integer 1-3;
‘Dis  situated in the ortho, meta or para position and represents
NR°RY, wherein R® and R? are as defined in Category A;
D'is  hydrogen;
20 D"is hydrogen.

30

Category A21: further preferred compounds of the present invention are those within

Category A20, wherein
Ais situated in the para position;
Ris -OH, -Oalkyl, -Oalkylaryl;
-NH,, -NHOalkylaryl or -NHCN;
R%is  hydrogen;
Ris hydrogen;
nis the integer 1;
Dis situated in the para position, and represents



-NH err], -NHCal kylaryl or -NHCN; is hydrogen; Rerr] is hydrogen; nis
the integer WO996Rs7D i s situated in the para position, anthdieesRE S
WO 99/ 62871 PCT/ SE99/ 00942

15 -NRlerr]Rerr] wherein Rerr] is as dgfsined in Category A and R err] is
hydrogen or al kyl. Category A22: further preferred conpounds of the present
I nvention are those wthin Category A21, wherein s Rerr] is -Qalkyl,
preferably -Oower_akkyl: Disy., -NRlerr]alkyl whereipn Rlerr] is hydrogen
or al kyl. Categor yNROB: whereinfis g5 defined iniCatogary dnatsd R istbiydroger eralkyl.

I nvention are those within Category A3, wherein 10 Ais situated in the
nmeta or para position; Ris -OR[err], wherein Rerr] is hydrogen, alkyl

or al kyl arylguats g | i drogen L kyl , .al kylaryl,
cyano, - Cal @ﬁ”éym| kyl a?yi ; &%@? 0%%rﬁfﬁ$"'¥g’at‘°nﬂ’%ﬂﬁ°fe hydr ogen
or alkyl; R{@atégory A21,wiersigen or alkyl, Rlerr] is hydrogen; nis an
integer 1-3; Dis situated in the ortho, neta or para position and

represents R is  -Oalkyl, pefesably €meealkylR err], wherein Rerr], Rerr] and
Rer ] are g55ef LS} TSI e bV 098 D 15 hyorogen.

Category A23: further preferred compounds of the present invention are those within
Category A3, wherein
10 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, -Oalkyl or
-Oalkylary];
R'is -Oalky
s R%is hydrogen or atkyl;
R’is  hydrogen or alkyl,
R*is hydrogen;
nis an integer 1-3;
Dis situated in the ortho, meta or para position and represents
20 ~NR°CONRaRk, 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,, -NHOalkylaryl or -NHCN;
R?‘ is  hydrogen;
1 Rlis hydrogen;



Cat egory

- NHCN;

A24: further preferred conmpounds of the present invention are
t hose wit hW®994287Cat egory A23, wherein Ais
posi tion;

Ris -OH -Galkyl, -Qalkylaryl; -NH err], -NHGal kyl aryl

Rlerr] is hydrogen; 30 R[err] 16§ hydrogen; WO 99/ 62871

PCT/ SE99/ 00942 16 n is the integer 1; Dis situated in the para

posi tion,
Category A. .5 Cate

and represents -NHCONHR[ err], wherein R err] is as defined in
ory A25: further preferred conpounds of the present

i nventi on Bi% th%@gﬂﬁm n Category A24, wherein Rerr].- is -0Qalkyl,

pr ef er abl de%gﬁ@é%Hhﬁ@%@’éﬂ?ﬁNH HaIFk | . 10 Category A26: further

are those within Category A3,
wherein Ais  SINNGONBR‘pwhieinTetia a0 dePddintigbio; Ris -ORlerr],
wherein R err] is hydrogen, alkyl or alkylaryl; -NHR[err], wherein Rerr]
I s hydrogen, alkyl, alkylaryl, cyano, -QCalkyl or 15 - Gal kyl aryl ;
-Cal kyl; Rerr] is .hydrogen or alkyl; Rerr] is hydrogen or

~preferred

Rerr] is

alkyl: ¥s CWE‘?‘UM;: further preferred compoundsof dhe present invention are those within

10

15

20

2s

30

Category A24, wherein
R'is -Qalkyl, preferably -Olower alkyl;
Dis  -NHCONHalkyl.

Category A26: further preferred compounds of the present invention are those within
Category A3, 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
-Oalkylaryl;
R'is  -Oalkyl;

.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
NR°CSNR’RX, wherein R®, R® and R* are as defined in Category A;

D'is  hydrogen;

D"is  hydrogen.

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;
-NH,, -NHOalkylaryl or -NHCN;

situated i n (POT/SEL/60942



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

-NR[ er r ] CSNii@be/gier 1, wherein Rerr], Rerr] and Rerr] agqsedostess ned
in Category A, D is hydrogen D' is hydrogen.  2b Category A27: further
preferred conpounds of the present inven?' on are those within Category A26,
wherein Ais situated in the para position; Ris -OH, -Qal kyl,

-Qal kylaryl; 30 - NH[err] , - NHQal kyl ayl or - NHCN; WO 99/ 62871
PCT/ SE99/ 00942 17 Rerr] hydrogen; R err] is hydrogen; nis t he
integer 1; R3S hfdrbgen §ed in the para position, and represents 5
-NHCSNHR[err] wher ei n R[err] Is as defined in Category A Category AZ28:
further preﬂbnsedhwimmmds of the present invention are those within

Cat egory A27, wherein Rerr] is -Oower alkyl. 10 Dis - NHCSNHal kyl .
Cat egory A2918furﬂ¥¢ém°$ﬁféf erred conpounds of the present invention are

t hose W|th| Cate wh ated in the neta or para
position; BRj gw"‘%ﬁf‘ﬂ’%‘?‘%ﬁﬁ%re@ﬁ 55% I s hydrogen, alkyl,
al kyl aryl; -NHR[ eLNHC ewneranqt“rlkueeﬂmdﬁmowgoryww al kylaryl, cyano,
- Qal kyl or -Cal kyl aryl;

Category A28: further preferred compounds of the present invention are those within

Category A27, wherein

R'is -Oloweralkyl.

10 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 R®is hydrogen, alkyl, alkylaryl;
-NHR®, wherein R® is hydrogen, alkyl, alkylaryl, cyano, -Oalkyl or
-Oalkylaryl;
Rlis -Oalkyl;
R2 is  hydrogen or alkyl;
» Ris hydrogen or alkyl;
R'is hydrogen;
nis an integer 1-3;
Dis  situated in the ortho, meta or para position and represents
-OSO,R®, wherein R% is as defined in Category A;
s D'is  hydrogen;
D"is hydrogen.

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

Category A29, wherein
3% Ais  situated in the para position;

AT



Rlerr] is -QGalkyl; Rerr] is hydrogen or alkyl; 20 Rlerr] is hydrogen
or al kyl; W%6psits hydrogen; n is an integer 1-3; D iS pcigsEovesgasl 1 n
the ortho, meta or para.position and represents -OSOJerr]Rerr], wherein
Rlerr] is as defined in Category A, 25 1gD is hydrogen; D' is hydrogen.

Category A30: further prefered conpounds of the present invention are those

wi thin Category A29, wherein 30 Ais situated in the para position;
WD 99/ 62871 PCT/ SE99/ 00942
18 Ris  Rad, - ©@bijPalkylCoaliglaylyl ; -NH err], -NHGal kylaryl or -NHCN,

Rlerr] is hydro ﬂﬂ#@ thelnteger 1; Dis situated in
the para positioﬁhd S@ﬂ%‘ I\ggél!err]al kyl or -0sderr]al kyl aryl .

Category Ag2is fh'fn%g preferred conpounds of the present invention are
those within 10 gén@ory A30, wherein Rerr] is -Qalkyl, preferably
-d ower al R§I Dhydiogen® err] al kyl . Category A32: further preferred
conpounds of the I nvention are 15

s nis the integer 1;

Dis  situated in the para position and represents
-0S0,alkyl or -OSO,alkylaryl.

Category A31: further preferred compounds of the present invention are those within
10 Category A30, wherein
R!is -Oalkyl, preferably -Olower alkyl;
Dis -0S0, alkyl.
Category A32: further preferred compounds of the invention are
15
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-tert-Butylcarbamoyloxyphenyl)ethoxy]phenyl}-2-ethoxypropanoic acid ethyl ester;

2-Ethoxy-3-{4-[2-(4-methanesulfonylaminophenyl)ethoxy]phenyl} propanoic acid;

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



2- Et hoxy- 3-[ 4- (2- { 4- net hanesul f onyl oxyphenyl } et hoxy) phenyl ] propanoi ¢ aci d;
3-{4-[ 2- (4- twolooghpxycar bonyl ani nophenyl ) et hoxy] phenyl } - 2- w%@%noi C
acid; 20 2-Ethoxy-3-{4-[2-(4-met hanesul f onyl phenyl ) et hoxy] phenyl }propanoic
aci d; 2-Ethoxy-3- {4-[2-(4-nethylsulf anyln@henyl ) et hoxy] phenyl } pr opanoi c
acid; 2-Ethoxy-3-[4-(2- {4-isobutyryl am ndphenyl } et hoxy) phenyl ] propanoic
acld; 25

3-{4-[2-(4-tert-Butyl carbanmoyl oxyphenyl ) et hoxy] phenyl } - 2- et hoxypr opanoi c
acid ethyl ester;

2- £t hoxy- 3-{4-[ 2- (4- net hanesul f onyl am nophenyl ) et hoxy] phenyl } pr opanoi c
acid; 30 N-Benzyloxy-Z-ethoxy—3—[4-(2—{4-meﬂlanesuifonyloprhenP/l}ethoxy)phenyl]propanoic amide;
N- Cyano- 2- et hoxy- 3-[ 4- ( 2- { 4- met hanesul f onyl oxyphenyl } et hoxy) phenyl ] pr opanoi
c amde;, - WD 99/62871 _

PCT/ SE99/ 00 1 . .

N- Benzyl oxy?’éﬁgﬁxﬁf‘s‘?[{ﬁt‘?ﬁ?ﬁWPﬁ?ﬁ&‘ﬁw BH?PMWHVW&?%QWEMM ] pr op
anoi ¢ am de; :

2- Et hoxy- 3-[ 4- (2-{ 4- net hanesul f onyl oxyphenyl } et hoxy) phenyl ] pr opanoi ¢ amni de;
5 _ZEjEt thﬁxly - 32-Eﬂmﬁct -3¢ 8-[3e(@ hmethancbil fonyloryphehghpropexydptenyl) plopandié Reid pGDI C

acid ethyl ester;

2- Et hoxy- 3- (%2 [ 4- (2- pr opanesul f onyl oxy) phenyl ] et hoxy} phenyl ) pr opanoi ¢
acid; 10

3-[4-{2-(4-[tert-Butoxycarbonyl (net hyl)am no] phenyl ) et hoxy} phenyl ]-(S)-2-
et hoxypr OpannEhof§i3d4- {2-[4-(2-propanesulfonyl ic acid;

(S)-2- Et hoxy- 3- [0?-){ g( [{4-[( rgetph%pxy%sar%%yn‘;/%yg%?er%y% %’?}P&leenty#?gy %?n‘%r?‘i}fl} pr opanoi
c acid; ib 2-Et hoxy-3-{4-[2-(4-methyl car banoyl oxyphenyl ) et hoxy
phenyl } propanoi ¢c_acid ethyl ester; .

3- [ 4- { 2- ( 4- [ B (blteeRursahonyimctydapinalphemyDsthaedphenyd(S)>2et hoxypr opano
ic acid; 20 ..

3-{4-[2-(4- t@‘fx-ygiﬂp&%}%%ﬁ‘%onyl am nophenyl ) et hoxy] - 3- met hoxyphenyl } - 2-

(S)-2-Ethoxy-3-{4- {2-{4-(methoxycarbonylamino)phenyl)ethoxy]phenyl}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-methoxypheny1}-3-

ethoxypropanoic acid;

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

2s  trifluorcethoxy)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 crystaltine forms thereof.



et hoxypr opanoi ¢ aci d; '

3-[4- (2- { awom9m2sBUt oxycar bonyl am nophenyl } et hoxy) phenyl ] - 2p&RisR997009425
trifluoroethoxy)propanoic acid nmethyl ester; :
(S)-2-Ethoxy-3-(4-{2-[4(pheny|suIfonyl)@Qenyl]ethoxy}phenyl)propanoic aci d;
and, where applicable, stereo- and opticCal isoners and racemates thereof as
well as 30 pharmaceutically acceptable salts, solvates and crystalline
forns thereof. WD 99/ 62871

PCT/ SE99/ 00942 20 Category A33: further preferred conmpounds of the present

i nvention are conpounds which are one of the possible enantioners. s Wen
al kyl is i GategokrydA33n further prefixteidtcompbunidstdf¢chgpredent inventidnkare sompeurtds wWiydh

et hyl, propyl, isqpropyl, and tertiary butyl. Wen the substituent R err]

r epr esent sagongokihe PgsRlp enantiomersef er r ed al kyl s are al kyl groups havi ng
from2 to 6 carbon atons. 10 Wien the substituent OR[err] represents an

al kyl aryl group, the preferred alkylaryl is benzyl. In the present
speci fi gat Wiknla§/1 RREIGSS iR The RIBAEHBR T tHe pRéibirePSIKFIR afth letnyi, p

P enten 1 o Doy BIRAIGSN Bihe AMUBAT) iRttt P ALIB aRINELTE L propy,

met al sal t sppmpkbdndrtertienyrbitylnet al 15  salts, aluminium zinc and bisnuth
salts, amopniumsalts, salts with basic am no acids, and salts with organic
am nes. Throughout the specification and the appended clains, a given

chem cal f I I | | rs and
acemates (Tiep i AbeRARR E Tepres B BNty e pREE e N Rk SRU SRR S 02y,
as wel | aspfMixg #oR2 fo'b caidrites. Proportions of the separate enantiomers,
where such isoners and enantioners exist, as well as pharnaceutically

acceptabl e salts thereof and sol vates thereof such as for instance
hydr at es. ones s b ar at ed usi conventional. te ques,, e.q.
chr omat ogr g@wt%? s‘gg%@?’ﬁéﬁgf OSSR AN @Eﬁﬁygﬁmuﬁh egfﬁgﬂ{q%lgryﬁ%})eg@q.

i sol ated by separation of racemate for exanple by

In the present specification the expression “pharmaceutically acceptable salts” is intended
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. Alternatively the stereoisomers may be made by chiral synthesis from
chiral startihg 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.



25 fractional crystallization, resolution or HPLC. The di ast ereoners nay
be- i sol at ed yyogigaparati on of isomer mxtures for instance b %ﬁ?&/ﬂl}gﬁal
crystallization, HPLC or flash chromatography. Alternativel e

stereoi somers nmay be nade by chiral synthesis fromchiral starting

material s under conditions which will n cause racem sation or

epi nerisation, or by derivatisation, with a chiral reagent. All

stereoi sonmers are included 30 within the scope of the invention. WO

99/ 62871 PCT/ SE99/ 00942 21
The follow ng definitions shall appl y throughout the specification and the

appended cl héfolloWwing définitions SHallabply tRroapitue the@pedifichtion bidithetabperided m " al kyl

denotes a straight or branched, substituted or unsubstituted al kyl group
havi ng froneldiniso 6 carbon atonms or a cyclic alkyl having from3 to 6 carbon
atons. The term "l ower alkyl" denotes a straight or branched, substituted
or unsubstituted al kyl group having froml to 3 carbon atons or a cyclic

et hy! | bt rgptesf BhdtieShpior R, 88 Bim Rl Bl AP UPbaRER, | U7 1°

t-butyl andgipsfimtedivr uns%@btﬁfe@%lk‘?? G BAvinP 86V toc'ms&rmfﬁ%m@ér #&Jclic afkyl
cycl opropyl, cyclobutyl, cyclopentyl and cycl ohexyl. Unl ess ot herw se

stated or |Mun9ﬁ'mi3tol6@atbemato‘hwl'fhe<tphndb|mtelkyﬂ dgnotepa Sraaghit pk brantiedei n

al kyl is as defined above, n| ess otherw se stated or indicated, the

ter m " hal og@iestitafeg or “ﬁ%‘&?ﬂ@%é hgouem‘m ﬁgm oS raphontoms,eF aeyc FJHH‘@ES

nsubst i ut %‘3%@3@*@9‘%&%&% G e
system gf 9t isbpr@p s, SbetyR Sso-Btfl) s SbubAPIbtYl and \dithiphe aﬁabﬁhanea&hainat ed or

i ndi cated, the ferm substltut ed denot es an al kyl or an aryl group as

defi ned abopmtymndhexyé aswbl s ¢yelopropyy, cyelobutyl, nyclepeatylt whd eydiehexyl. hal ogen,
am no,

Unless otherwise stated or indicated, the term "alkoxy" denotes a group O-alkyl, wherein
alkyl is as defined above.
15
Unless otherwise stated or indicated, the term “halogen” shall mean fluorine, chlorine,
" bromine or iodine.

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



25 thiol, nitro, hydroxy, acyl, aryl or cyano groups. Unless otherw se
stated or WwoM9s2as7¢d, the term "al kylaryl" denotes a WO sE3 /80042
PCT/ SE99/ 00942 22 [err] wherein n is an integer 1 to 6 and err] and
Rlerr] are the same or different and eacéh represents hydrogen or an al kyl
or aryl group as defined above. 5 Unles 2ot herwi se stated or indicat ed, the
term"acyl" denotes a group [err] 10 wherein R err] is hydrogen, alkyl, ’
al koxy, aryl and al kyl aryl as defined above. Unl ess otherw se stated or
indicated, the terms "al kenyl" and "alRYynyl" denote a straight or branched,
substituted or unsubstituted unsaturated hydrocarbon group having one or
nore double or triple bonds and havi n? f; maxi mum of 6 carbon at ons,
preferably 3 carbon 15 atonms. Unl&Ss Q)trpe'rwi &fYlst at ed or indicated the
term"protective group” (R err]) denotés a protecting group as described in
the standard text "Protecting groups ih Organic Synthesis", 2nd Edition
(1991) by Greene and Wits. The protectRve group nay al so be a pol yner resin
20 such as Wang resin or 2-chlorotrityl chloride resin. WO 99/ 62871
PCT/ SE99/ 00942 23 Met hods of prepgratien The conpounds of the invention may
be prepar ewhsesinnid anintegerd o0 anddb rnd Rganedhesamerdr differcntiandreagh rapossenter , t he
invention is not limted to these nethods, the conpounds may

hydrogen or an alkyl or aryl group as defined above. '

Unless otherwise stated or indicated, the term “acyl” deriot_es a group

o
i
-C-R,

10 wherein R is hydrogen, alkyl, alkoxy, aryl and alkylaryl as defined above.

Unless otherwise stated or indicated, the terms "alkenyl” and "alkynyl" denote a straight or
| branched, substituted or unsubstituted unsaturated hydrocarbon group having one or more
double or triple bonds and having a maximum of 6 carbon atoms, preferably 3 carbon

15 atoms.

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



5 also be prepared as described for structurally related conpounds in the
prior art. The conpounds of the invention of fornula I V\W i r]
and R[err]a@'é)' g?ﬂgen can be prepared by a condensation reacti gg?’%&%:h as
a Knoevenagel or Wttig type reaction, of3a carbonyl conpound of the
formula I'l. 10 [err] with a conpound of the formula Il or IV [err] in
which formulas D, D, D', n, R Rerr] and Rlerr] are as defined in
Category A and L[err] = L[err] L[err] are phenyl or L[err] = L[err] are
OR[err] ( ds as defined in Category A) and L[err] is = O and
if. desired, followed by reduction of the obtained double bond and renoval
of 20 protective groups. Al. In the condensation step approximtely

equi nol ar af?éj ﬁﬂ,@ﬁ? ' ' St bas ch as
sodi um acet at e, %ﬂ%@‘r‘%ﬁ% ace %{@?ﬁﬁg%érg%é{@g@um !bgf?&gf)ﬁéb% %got?g
provi de t hemempo NI Holveler| the isvehtivdizmot imfted fo thee xﬂﬁﬁéﬁsythetcﬁ%?m&trﬂa Thi s
WD 99/ 62871 i . _PCT/ SE99/ 00942
24 st ep srayalsebeprepared apdasciibed: fhestcballycrelatdd componndstin the prwtartor i n t he
absence of solvent in which case the tenperature should be sufficiently
high to cause at |east partial nelting of the reaction mxture, a preferred
such t enmper Al hecdripdufidd Be BYeRiH of Itk 1 Whete ROBIR! &ibhydrogciPEmites it
is necessary to add a dehydrating agent such as p-toluenesulfohic acid in

order to achi ;&upar&@gy b ortRhéa60n edactitif; sEH 4y LK RguvenageloraWithiP typeredzti6h, of a
e

reaction the al dehy or ketone starting material and the conpound of
formula |11 asacbanytrcompannidef theformiladl el y equi nol ar anounts and nol ar
excess, 10 preferably 1-5 fold, of anhydrous sodium acetate and the

m xtures heated until it nelts if necessary under vacuum The compound of
formula | wherein Ais the unsaturated noiety, can t hel be isol at ed by

m xi ng with water and acet gne, f[@HL]%WZbYO i hon|of the fornmed

C=0

D
D' D"

with a compound of the formula ITI or IV

.
) C\
H,C-COR I or ?.P-CH-COR v
Y
C R'

15

in which formulas D, D’, D', n, R, R! and R are as defined in Category A and Ll=1%=
L? are phenyl or L' =12 are OR® (wherein RY is 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



precipitate. The crude product can be purified if desired, e.g. by

recryst al Iwoabszsm or by standard chromat ographi c nmet hods. per/ERoweosLacti on
can al so be perfornmed conveniently in a solvent such as toluene in the -
presence of piperidine acetate. The reagjion mxture is refluxed in a
Dean-Stark apparatus to renove water. e solution is then cool ed and the
ol efin product isolated and purified, by standard nethods. 20 The reaction
can al so be performed by m xing the al dehyde or ketone and the conpound of -

fornul a I lstep taglby crfitd adtid ti presefice of @ihdrt 86l0ér Or BOthe 9bsenbe bEdolvéaviroXxi de
at -20[err]C and quenching the reaction with acetic acid. The crude product

i s i sol at ewhigh daseitkstemperagire shpuldbe sifficiantlynhigh tecduse atieast partial melting of
p-tol uenesyl foni.c acid in a an-Stark apparatus to renpye t wat er .
e br oduciie FEckcnotiis) Ap@tertsl Fush erpemirs yn g of TGRS0 The
reaction can also be perfornmed in the presence of titanium (IV) chloride
and pyridine in an inert solvent, such as chloroform WO 99/ 62871

PCT/ SE99/ (8tiétindeés it neddssarg ensiithsddhydntiag agent sudhthsi-tuchesubhicaicittid as a
Wttig-type reaction (cf. Conprehensive Organic Synthesis vol. 1 p. 755-781
Per ganon Forderdp achievssthe fermatipe of the donklebendr i mental part. 5

Approxi mately equi nol ar anmounts of reactants Il and IV, are mxed in the
presence of a base such as tetranethyl guani di ne or potassium carbonate in a

1-5 told g%ﬁéfﬁéﬁmaagﬁﬁlcﬁﬁgﬁﬁ} r@%n@@taﬁﬁ{grhﬁgﬁﬁ ditl‘ibéJi!xgpo%ﬁgxffgce of

an inert t suc ronmet hane or | sOopropanol at a suita

t enper at ur forranthAflei¢ ¢dmbined Qipproximatelyaqaintdlartaniouiis dandigolanexegss, 10 The
compound of the fornula |l i's prepared by coupling a conmpound of the
f or mul a0 Vv prefergbly &-5vfoida obandyydyays serlivm acefatefapd the mixgyre is heated until it melts if

necessary under vacuum. The compound of formula I wherein A is the unsaturated moiety,
can then be isolated by mixing with water and acetone, followed by filtration of the formed
precipitate. The crude product can be purified if desired, e.g. by recrystallization or by
standard chromatographic methods.

15
This reaction can also be performed conveniently in a solvent such as toluene in the
presence of piperidine acetate. The reaction mixture is refluxed in a Dean-Stark apparatus
to remove water. The solution is then cooled and the olefin product isolated and purified,
by standard methods.

20
The reaction can also be performed by mixing the aldehyde or ketone and the comi)ound of
formula III in dry tetrahydrofuran, slowly adding potassium tert-butoxide at -20°C anci
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.



[err] in which formulas D, D, D', n and R err] are as defined in Category
A at, for 20 alkylation conditions or by a Mtsun ,on

( Tsunoda, TWJE&% 34, 163 9-42 (1993), when ngecessary f%’@é\@g’ﬁ% ,
nodi fications of the D-groups as described in the experinental section. The
group Rlerr] can be - OH or a |leaving grdup, such as hal ogen, sul fonate or

triflate. 25 WD 99/ 62871
PCT/ SE99/ 00942 26 The al kyl ation reaction and the M tsunobu reaction can be

carried out .as_gdescr,i bed bel ow as, i n Lhe experi. tal sectiop. The
conpounds of\%f'gg‘?ﬁﬂnﬁeffsfl‘i“,’n ftep c%‘? lsqske%ﬁré;rgpfggq %%%Yeﬁ?etﬂp (é€ai | abl e or
can be 5 ppel 2&?%§ﬁﬂ1 -0c8d K ﬁﬁ’i'g i des&sheldn t he
art fromco ‘%\%{c'e?lgﬁ%egi rra e%?g@t?hggn%@%@or é;ﬁfc;l?ocde‘ebures
described i theldrferri@iftilipagnt al section. The reduction of the olefin nmay be
carried out by using a wide variety of reducing nethods known to reduce
car bon- carbon doubl e bonds, such as catalytic hydrogenation in the 10
presence of an appropriate_cat al

t j 0dl I i I
al cohol  §ucAPREOXIFRAtEL FGYImOlAr 210 %Q@WQ&Q@@%&%&#@P@@% getice of & O

di et hyl - 2, 55 dj - ' bdLne- - i G C lytic
hydr ogenat i B%eggﬁp%éete%%n%%ﬁdg %@%@%ﬁg&% %IPE ‘%{aq%flgfg gﬁé 2 ?%%)%'? Fu(; &p}%ﬁg?ﬁﬁ
organi ¢ 15 r&elivbmhybe SdrA&] Sut it iépiesatdelofiah tnetCsolient sioh apaichliofothetlidng or n

met hanol , ethanol, methoxyethanol, dinethylfornman de, tetrahydrofuran,

di oxane, di isepropgilatasyitabletgmhpexaturedt W°Cr- 4@ Crandodt @ tims long enaygbd al one or
in mxture. Exanples of the catalyst used include palladi um bl ack,

pal | adi um on activated charcoal, platinum oxide or WIkinson's catal yst.
The reactio i ? ufependi ng
on the 20 reEEPBo e heTemilis IO iRbatc P EbAMERToRBOM CER Ry e
reaction with diethyl-2,5-dinethyl-1, 4-di hydropyri di ne- 3, 5-

[CH,}, - CH, -R
D

D'

1s  with a compound of the formula VI

HO (")
Vi
@C\ R

in which formulas D, D', D", nand R are as defined in Category A, at, for example
20 alkylation conditions or by 2 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



di car boxyl ate, equinolar anmounts of reactants are m xed and the m xture is
warnmed to WS 29%62871( 140[ err] C - 250[err] C) under inert at nmoshgseEdogéosrinder
vacuum 25 B. The conpounds of the invention of forrmula |I where A=
-CRlerr]Rlerr]-CRerr]R err]-COR wherehg is hydrogen can be prepared by
reactirng a carbonyl conpound of fornmula Il WD 99/ 62871

PCT/ SEQ9/ 00942 27 [err] with a conpound of forrmula VII [err] 5 in which
formulas DO D, D', n, Rerr] and Rerr] are as defined in Category A and
Rlerr] al K¢ alkylation mctmn@udahqmtsmbnamﬂonymuwwﬁe&wm idescribed belbw
necessary b re val otective groups. 10 In the reaction the conpound
of fornul a° er%&ﬁ‘l"@ﬁ‘? t9) SeFHOR- conpound of formula VI1 in the presence of
a strong base such as LDA in an inert solvent followed by addition of a
dehydroxyl ating agent such as borontrifluoride etherate. The reaction can

be carri edThseltorsouas 6f folGlallll, V)V @wm@ﬁﬂé@onﬁﬂﬁéxwa%lame ctlcafgard 15

nmet hods know to anyone skilled in the art. The conpound of formula VII are
ei t her sonmpméb}rymwdpmbmmmntbenmmmlbdmm&mﬁohrcdmemanwes. 20

C. The co s of .,the |nvent on of for ere | .
A=CR err] ]?] sdgu ?Tq@ﬂdﬁ‘mglf perimentplsprdon. on

reaction vmth a corrpound of forrrula VI

The reduction of the olefin may be carried out by using a wide variety of reducing methods
known to reduce carbon-carbon double bonds, such as catalytic hydrogenation in the

10 presence of an appropriate catalyst, magnesium or sodium amalgam in a lower alcohol
such as methanol, or hydrogen transfer reagents such as diethyl-2,5-dimethyl-1,4-
dihydropyridine-3,5-dicarboxylate.

The catalytic hydrogenation can be conducted in alcohol, cellosolves, protic polar organic

15 solvents, ethers, lower alifatic acids, and particularly in methanol, ethanol,
methoxyethanol, dimethylformamide, tetrahydrofuran, dioxane, dimetoxyethane, ethyl
acetate or acetic acid, either used alone or in mixture. Examples of the catalyst used include
palladium black, palladium on activated charcoal, platinum oxide or Wilkinson's catalyst.
The reaction can proceed at different temperatures and pressures depending on the

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.

25 '
B. The compounds of the invention of formula I where A= -CR3R4-CR1R2-COR, wherein
R*is hydrogen can be prepared by reacting a carbonyl compound of formula II



WD 99/ 62871 PCT/ SE99/ 00942
28 [err] whaveesas?f i s a | eaving group, such as hal ogen, subtberpiddhefr
triflates, on a conpound of: formula VII, [err] in-which formulas D, D, D',
n, R Rerr], Rerr], Rerr] and R are ag defined in Category A and, if
desired; followed by renoval of protecti l groups. 10 In the al kylation
stép the conpound of fornula VIl is reacted with a conpound of fornula VIII
in the presence of one or nore bases such as potassium,carbonat e,

triethyl benzyl anmoni um chl ori de, sodi um hydri de . LDA ®utyl lithiumor LHVDS
and in a inert solvent such.as O, ru([;H dijchl oronet hane at a
sui tabl e tenperature and 1 nme. actl cegyried out as
described in the exambd-<e$ y standard met ho own in theg literature.
(Synth. Comm 19(788) 119&£%75 (1989)). The cOnpound of forffula VII1 can
be prepared froman al ol of formula IX [erD] 20 WD 99/ 62871

PCT/ SEQ9/ 00942 29 wherein D, D, D', n, Rerr] and R err] are as defined in
Cat egory A using standard net hods or as described in the experi ment al
section. The conpound of forrmula | X can be prepared froma conpound of
formula |1 avithreeconippusd of fermuelaMIh wi th a reduci ng agent known to convert a
carbonyl group to a hydroxyl group such as |ithium borohydride or sodi um
bor ohydride or by reaction with an organonetal lic conpound such as an
organolithiumor a Gignard reagent Ry standard nmethods or as described in
t he experinental section.

|
H-?-COR Vi

R2

in which formulas D, D', D", n, R and R are as defined in Category A and R? is alkyl,
aryl or alkylaryl, followed by dehydroxylation and if necessary by removal of protective
groups.

10

_In the reaction the compound of formula II is reacted with a compound of formula VII in

the presence of a strong base such as LDA in an inert solvent followed by addition of a
dehydroxylating agent such as boronfrifluoride etherate.
The reaction can be carried out as described in the experimental section or by standard

15 methods know to anyone skilled in the art,

The compound of formula VII are either commercially available or can be prepared by

standard procedures.

2 C. The compounds of the invention of formula I where A=CR’R*-CR'R?-COR, can be
prepared by an alkylation reaction with a compound of formula VIII

f



~

10 D. The conpounds of the invention of fornula | can be prepared by
reaction JYO8&@8Mpound of the formula [err] 15 with a conporsEbsmbsahe

formula X [err] 20 in which formulas D, D, D', n and A are as defined in

Category A, and Rerr] is -OH or a | eavagig group such as hal ogen,

sul fonate, triflate, either by an al kylation reaction or a Mtsunobu

reacti on, when nessecary followed by renoval of pr ot ective groups. The

compound of formula X can be prepared in accordafncegt o method A from 25

comercially avail abl e startln rraterlals angagonpQunds of fornula 111 or

| V. WD 99/ 62571 CH, - _

PCT/ SE99/ 00942 30 ]i. aI kyI ation rea &+ Xavi ngoup Rierr]

can be a sul fonat e¥Ysugh as) nesyl ate, nosyl ap8 osy|I ate, or a hal ogen, such

as brom ne or iodine, /N conmpounds of forgula V aRt X, in appr oxi mat el y

equi nol ar anounts oP'with an excess of one of the conpounds, 5 are heated

to reflux tenperature in an inert solvent, such as isopropanol or

acetonitrile, in the presence of a base, such as potassium carbonate or

ceswmcar\%enate mxturels re xedf t he ne essarytlrre é ically

et wean. 0. BHGRE o Y5 8 eaViaiet . miahy 5 alnse e ontam Biinies e acormonnd F on

for renovay, nﬂ@aWI d saIt evaporation and extraction 10 w th water and

an organi ¢ solvent such as dichl oronethane, ethyl acetate, or diethyl

et her. sThe crude product is purified if desired e.g. by recrystallization

or by standard chromatographic net I‘ﬁds D2. The M tsunobu reaction can be

carried out according to standard thods 15 In a typical Mtsunobu

reaction a conpound of fornula H t he \ﬂLoup Rlerr] is a hydroxyl
xed, approxi mat el y equi nol ar

group, and a conpound of formula
amounts or with an excess of one of the corrpounds in an inert solvent,
such as R

in which formulas D, D', D", n, R, Rl, R2, R and R* are as defined in Category A and, if
desired, followed by removal of protective groups.
10
In the alkylation step the compound of formula VII is reacted with a compound of formula
VIII in the presence of one or more bases such as potassium carbonate,
triethylbenzylammonium chioride, 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

[CH,],- CH,-O l

D"
20



chl orof orm dichl oromet hane, or tetrahydrofuran. A slight nolar excess of
an 20 azodji | ate, (1-4 equivalents) such as DEAD or W

phosphi ne (%’2‘3@‘@ ents); such as tributyl phosphi ne or /sﬁgfaoﬁz

tri phenyl phosphi ne are added and the reaghpion mxture is stirred at a
tenperature high enough, for exanple roomtenperature, and a tine |ong
enough (1-24 hours) to obtain the crude product, which can be worked up
according to standard |ittgratuge nmethods and if desired purified, e.g. by
standard chWBsminddsIdpR'aL RS and B 1gennps definedrinCategany drusingottandard methedsdran of

formula I, er.ei IS - er .err]-CRlerr]Rlerr] -COR wherein R
Rlerr], R[ea%]sf“ n %Wf%@a%%ined in Category A and Rlerr] is
-OR[err], wherein Rerr] is as defined in Category A 30
-O[CHerr]][err]-ORerr], wherein mand R err] are as defined in Category

A, WO 99The’ofpound of formula IX can be prepared from a compound of formula IT ei
PCT/ SE99/ 00942 31 -OCONR[ err] R err] ,prele’herei n R er P] and R er?] eétpgrbs

defi ned § n educsipnrwith\y redacing agent kpewieth dopvert a varboiylgraupcto mphydrokybgrofr mul a

X 5 wherej.n,D, .D oo N, R . ad

et nedt i Y53 as AT barrySeids oF sourUsrphotiEde of by Fachersvit an brganameeli of
tecti j 1 1R i Lati

Peact on. - oHipbEd sichas i obandfioB oD Ghghir Feoaltit oy S Bintiio® g

reaction W ddscrilsedGH @rdxperimémgl dktiod. at i ng reaction may be carried out using
a variety of alkylating agents, such as al kyl halide. The esterfication

reaction nay be carried out using a variety of acylating agents such as

Cl-CO R err erein err] .is as defined_in Category A) and the M tsunobu
react i ErL‘P maé &ggﬁ%ﬁ’l’? 8894"&%‘("’1’}&%‘%?%98%&“%B%H"eﬁé"‘éh&ﬁ?ﬂm"qh%a reactions
can be carr ' ance wth nmethods 15 known to those skilled in
the art or %;ﬁ%ggg{l:ﬁl?é%ﬁ?ﬁa@he exanpl es. The conpound of formula Xl can be

prepared by reaction of a conmpound of forrmula V

[CH,], - CH, -R
D Vv
D'
15 with a compound of the formula X
HO
I .
D‘l

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 2 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 II or IV.

A



[err] 20 with a conmpound of formula Xl [err] WD 99/ 62871

PCT/ SEQOWOPIA28782 wherein D, D, P, n, R Rerr], R[errpcrigpesiodssnre as
defined in Category A and Rlerr] is -OH or a |eaving group such as hal-ogen,
sul fonate or triflate and X' is -OH f@pl owed, if necessary, by renoval of
protective groups. The reaction can be perforned as descri bed above or by _.
st andard net hods know to anyone 5 skilled in the art. The conpound of the
formula XIl can be prepared according to literature nethods from
commercially available starting materials. 10 F. The compounds of the

S B e b B, )
copound ISPtk b1, of 8 nef3th, st ¥ tighink obiodia THE BRERAGbORmAZY "9 2

Rlerr], BeK; in dppfoxaatdly dquiaolarmaineOs witarbéitess ofione BEHRABMpodnds)i 0 in a
substitution reaction. The reaction can be carried out in accordance to '
met hods Rredwateddo reflux deraparaturednian memtsodivent, snchoas isepropaniobor acetoniteileimnpl es.

20 The cgnpound of . fornmulg Xl 11l can be prepared in gccordance to nmethod D
from ei t HETPTESHARPEA bAsE %H%F’@“b‘iagl?‘fmtﬁ&flﬁmi nge- from starting

materi als prepared by standard procedures fromcomercially avail abl e
starting materials. 25 G The conpounds of the invention of formula |

wher ei n  [Dhe mixfafds esflukBl forrthe nectdshrtithe, typiCalyNIliwesnl 05 &t6 D4 b, the workup
-NR[ err] err], -NRerr]COR[err], -NRerr|Rerr]

“NR err] we uswlyinglude Kiption, feapmovalf selid sadty evaporation and extraction

10 with water and an organic solvent such as dichioromethane, ethyl acetate, or diethyl ether.

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

D2. The Mitsunobu reaction can be carried out according to standard methods.
15

In a typical Mitsunobu reaction a compound of formula-V, wherein the group Rlisa -

“hydroxyl group, and a compound of formula X are mixed, in approximately equimolar

amounts or with an excess of one of the compounds, in an inert solvent, such as-

chloroform, dichloromethane, or tetrahydrofuran. A slight molar excess of an |
20 azodicarboxylate, (1-4 equivalents) such as DEAD or ADDP and a phosphine (1-4 =

equivalents), such as tributylphosphine or triphenylphosphine are added and the reaction '

mixture is stirred at a temperature high enough, for example room temperaturé, 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, .g. by standard chromatographic

25  methods.

E. The compounds of the invention of formula I, wherein A is -CR3R4-CR"1'{2-COI§-,-
wherein R, R%, R® and R? are as defined in Category A and R' is. -
-OR®, wherein R® is as defined in Category A, o

30 -O-[CHz]m-ORf, wherein m and Rf are as defined in Category A, R
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33 -NR[err] @®Noeasm] R err], wherein Rerr], Rerr], Rerr], pBratsdoood err]
and Rlerr] are as defined i'n' Category A, can be priepared by reacting a
conmpound of forrmula XIV [err] wherein D ,,D', n and A are as defined in
Category A and X[err] = -OH -SH or -NR[g}r]H, with a suitable reagent,
such as a sul fonyl halide, isocyanate, acyl halide, chloroformte, anhydride
or an alkylhalide in an inert solvent such as dichl oronet hane or tol uene
and when necOCONR/R' wihdi¢in R ead R arois definad i Caehy AS tri et hyl ani ne or
pyridine and eventual ly 10 foll omed by renoval of protective groups. The
reacti on cacaibbe pmparedbly conveitingacompdambef foimhila XEt hods know to t hose
skilled in the art or as described in the exanples. 15 H. The conpounds
of the invention of formula | where Ris -OH can be prepared froma
conmpound of forrrulael where in Ris -OR[err], wheRE)t Rlerr] is a
protective group sutheras. al kde a_erH _abk | of q polyner resin such as
Wang resin or 2-chlo tyl crﬂ]fbrldé r esi A reugyaboR the)?rot ective
group by hydrol ysis. ghydrol ysis can belyp orred according to standard
met hods either undeg’bdsic or acidic condpyions. RO R%2 The conpound of the
invention of formula I wherein Ris -NR[err]Rerr] can be prepared by
reacti ngsa conpound of formula | when Ris -OH with a conpound of fornula
HNRlerr]Rlerr] in the presence of a peptide coupling system(e.g. EDC, DCC,
HBTU, TBTU awheRymBBpDaD’a0aRyRGR andde areraDidfned mrCategory Arandt X' isa@H (e. g.
pyridi ne, DNVAP, TEA or D PEA) and_a_25 suitable organic solvent (e.g.

di chl or omet helipwedqif aeesssary. by semovabpfgrotestiva-grorRfance t o net hods known to
those skilled in the art or as described in the exanples.

The reaction may be carried out as an alkylating reacﬁon, 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 C1-CO-R* {wherein
RY 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

15 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
5 E j Vv
Dl

20  with a compound of formula XTI

HO. :
Dll

L

-COR Xi

A,
O

0~
N
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34 J. Thewomsyasmds of the invention of fornmula | where D PGI/SES908842] Rl err]
or -SOR[err], wherein Rerr] is as defined in Category A can be prepared

by oxidi zing a conpound of formula XV [3rr] wherein D, D', n and A are as
defined in Category A and Xferr] is - SORerr] or -SRerr], wherein Rerr]

Is as defined in Category A with oxidizing agents such as

o TSRS A RTRHERA Cl R SRAE, 15"
T i : ' '
1o e e A R e K GRS

be isol at R Blotectiv@glonps) M xtures using conventional techniques. 15
Per sons s%?lr%ggmlln Fhe art will appreciate that, in order to obtain

conpounds Tk rédetion barehe performed asdestritedrabove o bynstandard methods knew tmanyoner e
conveni ent _nmanner, the individual process steps nentioned hereinbefore may
be per fsor rsistlled in therarfter ent order, and/or the individual reactions may be
performed at different stage in the overall route (i.e. chem cal 20
transformati ons may be perfornmed upon different internediates to those

associ at edrfaciaindkied of e WridhleXT Rt bé plephred A860rdiag Yo literatarnéthodsfrom
pr eceedi ng net s of preparation A-J, where necessary, hydroxy, am no or

ot her r eacibmnsercially peailable shaeting matedaled usi ng a protecting group, Rlerr] as
described in the 25 standard text "Protective groups in Organic
Synt hesis", 2nd Edition (1991) by G eene and Wits. The protecting group

Rlerr], ”ayp.ai'ﬁ{c o%n&seéf'd;ﬂe forhath APhePan R fseeRIROICR! RALCOR! sid B RE R0r i de
*rhe protec

resin. I on and deprotection of functional groups nay take place

bef or e a0 FF%r6 88defined in Category A and Rlis
PCT/ SE99/ 00942 35 d. .
-SR", wherein R is as defined in Category A,

can be prepared by reacting a compound of the formula XTI

b ' R3 X'
—CH,-O i
D—[CHZ]H 2 @—? -C-COR
4 2
’ D“ R R .
s D _
wherein D, D’, D, n, R, Rz, R3, 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 -OSO,R’,-SR",
- OCONR'R®, NR°COOR’, -NR°COR?, -NR°R?, -NR°CONR’RX, NR°SO,R" and



or after any of the reaction steps described hereinbefore. Protecting
groups nmay ossmrpMed in accordance to techni ques which arepdplskodigagspn to
those skilled in the art. The expression "inert solvent" refers to a )
sol vent which does not react with the stafting s materials, reagents,

I nternmedi ates or products in a manner whith adversely affects the yield of
the desired product. Pharmaceutical preparations 10 The conpounds of the
invention will normally be adm ni stered via the oral, parenteral,

i nt r avenous,NRICSNRARS; ukdrein RIRY RATRY RS o1 Rurd b @einkd i CHtakirg AVeSbe
buccal, rectal, vaginal, transdermal and/or nasal route and/or” via

i nhal at i on, prepared by feactingd coupound of formunlal XTIV epar at i ons conpri sing the
active ingredient either as a free acid, or a pharmaceutical acceptable
organi c or inorganic base addition salt, in a pharmaceutically acceptable
dosage 15 form Depexidi ng upon the disorder and patient to be treated and
the route of adm ni st rginQn, h&iﬁﬁg—wiu S peEybe adm ni stered at

varyi ng doses. The co In | ifivaent i~on @ 0 be c)gp‘bl ned with

ot her therapeutic age ich are useful in te jiyeat nent di sorders
associated wth the degeropnent and 20 pr og.e of atherosclerosis such
as hypertension, hypI | pi dem as, dyslipidemas, diabetes and obesity.

Sui tabl e_daily doses of the conpounds of the invention in therapeutical
treatment of humans are about 0.0001- 100 ng/ kg body wei ght, preferably
0.001- 10 nyblierelay D'eahd A 26 a¢ Sebd!in Catbgord Al st XL B3PS oPINRHE

i nvention there is thus provided a pharmaceutical fornulation including any
of the conpwithdsuitdbld feagent)\saci dsarsulfonyludtitde Be@/dhite,alcyMalides Silbrforeate,
derivatives thereof, in admxture wi th pharmaceutically acceptable

adj uvant s, @hydade or anatloydhalide fo andnert salvent suchyasgiivhéamethane or toluene and
PCT/ SE99/ 00344, r’l)’e%essaty in the presence of a base, such as triethylamine or pyridine and eventually

10 followed by removal of protective groups.

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

or as described in the examples.

15 H. The compounds of the invention of formula I where R is -OH can be prepared from a
compound of formula I where in R is -ORP, wherein R® 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 performed according
to standard methods either under basic or acidic conditions.

I. The compound of the invention of formula I wherein R is NR®RP can be prepared by
reacting a compound of formula I when R is -OH with a compound of formula HNR’R® 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 DiPEA) and 2

25 suitable organic solvefit (e.g. dichloromethane, acetonitrile or DMF) in accordance to
methods known to those skilled in the art or as described in the examples.



Phar macol ogi cal properties The present conpounds of fornula (1) will be
adapt ed f owotdeggriophyl axi s and/or treatnment 5 of clini calpcquigg,,bdggps
associated with reduced sensitivity to insulin (insulin resistance) and
associ ated netabolic disorders. These inical conditions will include, but
will not be limted to, abdom nal obesity, arterial hypertension,
hyperinsul i naem a, hyperglycaem a, non insulin dependent diabetes mellitus
(NIDDM and the dyslipidaem a characteristically appearing wth |nsuI|n
r esi st ancg. THhéampbmis pﬁtﬂamnﬂo@ﬁ‘onhﬂmﬁmhamlbﬁ&-&ﬂjémg&@kﬂ wierein R
| i poprotein profile of phenotype B, is characterised by noderately el evated
non- est er istasdefined inyCatagors A, eanchenreparadchy oxidigingarromppund o6 foroubs XY (VLDL)
triglycerides, |low high density |ipoproteins (HDL) chol esterol and the
presence of small, depse, |ow density |ipoproteins (LDL). Treatment with
the present conpoundx i s expected to Iomer t he cardi ovascul ar norbidity and
; ardlovascular di sease 15
g di al yqf arction,
cerebrovascul ar di sease _g#d perlpheral arterisg ASU f|C|ency of the | ower
extremties. BecausepOf "their insulin sensitgwing effect conpounds of
formula (1) are al so expected to reduce the progress of clinical conditions
associ gted with chronic hyperglycaen a in diabetes |like the
m cro-angi ophaties causing renal disease and retinal damage. Fyrthernore

t he conpowheesiol’, Diayn and Aygwsfagidefinediin £atagont Aand Jar isotBOR oortiSR owbereint si de

Togﬁyg%tj: uasc(igﬂiwi asi\c;\%? tq?fgil%m&éh |nsul n regmstance Ikglc%gﬁlr]c |
NVR
200, 500 5 PEBbEm RGBS i sdlibaf ol 55@95#%9? ?évqeﬁanc 7 datieteitnb 300,

500 and 6eindvarof prefepedd grogpsy, and at [err]C frequencies of 75, 100, 125
and 150 MHz, respectively. WO 99/ 62871
PCT/ SH89/ Tbeeactiohs\dah be sarged entrcserdingdo etandarti procediires b 4s desenibedgnthen i n ppm

with the sol vent ils i.nt ernal
enmenta secnon

The compounds of the invention may be isolated from their reaction mixtures using -
conventional techniques.

5
Persons skilled in the art will appreciate that, in order to obtain compounds of the invention
in an alternative and in some occasions, more convenient manner, the individual process
steps mentioned hereinbefore may be performed in different order, and/or the 1nd1v1dual
reactions may be performed at different stage in the overall route (i.e. chet;11;a1

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, RP as described in the

25 standard text "Protective groups in Organic Synthesis", 2™ Edition (1991) by Greene and
Wats. The protecting group RP may also be a resin, such as Wang resin or 2-chlorotrityl
cltloride resin. The protection and deprotection of functional groups may take place before



standard. Exanple 1.

2- Et hoxy- 3- Eﬂoéﬁ%%ﬂi nmet hanesul f onyl oxyphenyl } et hoxy) phenyl ] 06425
acid ethyl ester (a) 2-(4- thhanesulfonyloxyphenyl)ethylnet anesu fonate.

p- Hydr oxyphenet hyl al cohol " (15 g; 0.108 nole) was dissolved in

di chl oromet hane. 10  Thethyl ami ne (27.3%; 0.27 nole) was added fol | owed
by addition of a solution of nethanesul phonyl chloride (27.2 g; 0.239 nole)
in dichloromethane at 0 C. The reaction m xture was allowed to reach room

tenperature, then st} red at [ 00 atu an ol. The
reaction m?‘(”&?"é% ﬁ]gs‘:ﬁg?ﬁ &E&Wéhggﬁ%ﬁph}%g t he
phases wer erepeed gi&éoﬁmettaeec%qaeyv@um evemodﬁlt@dmu ghneniditenarsul fat e
and 15 evaporated In vacuo to give 28 g (yield 88% of 2-(4-

met hanesul f onyl oxyphenyl ) et hyl met hanesul fonat e [err] H NI\/R (400 VHz ;
CDCl [err]) err] 2.85 (s, 3.05 (t, 15(5

7.2 (dm 2H)‘Lemsrpar‘ﬁnezﬁylverzt8r$f@isltq @squm mm Mﬁ@s
34.8, 37.3, 6 12 30 135. 8

4120 (2 For MAHRISSRGTE: N RSl Preprus B pafnd whish adverselv affects the yield

2- (4- Met han ?,ﬁqag@nyl ) et hyl net hanesul fonate (30 g; 0.102 nole) was
di ssol ved i%%g?%ﬁi rile and slowy added to a m xture of
p- hydr oxybenzal dehyde (31.1 g; 0.255 nole) and potassium carbonate (41.46
g; 0.3 nol eé in acetonltrlle and refluxed until

Baracengicahpyenaeations et hy| net hanesul f onate was consuned. The salts
were filtered off the soI vent was evaporated in vacuo, dichloronethane was
added. The organl c 30 phase was washed with water and evapor at ed.
Purific qgg&[ G willi ol Y/ arenteral,
PCT/ SE9 § §¥ usi ngﬂgléc ic{)t%omet #gﬁaé}g%e?dtﬁwﬁ%%ﬁg%%%p(yl eld 66 %
of 4-[2-(4- uftmvmdup hﬁmam;sberahyhﬂqutmmismiﬂmhasnjetnhhtveays, buccal, rectal,

vaginal, transdermal and/or nasal route and/or via inhalation, in the form of pharmaceutical

preparations comprising the active ingredient either s a free acid, or a pharmaceutical
acceptable organic or inorganic base addition salt, in a pharmaceutically acceptable dosage

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.

According to a further aspect of the invention there is thus provided a pharmaceutical
formulation including any of the compounds of the invention, or pharmaceuticaily
acceptable derivatives thereof, in admixture with phmmaf:el_ztically acceptable adjuvants,
diluents and/or carriers. '

30

=



[err]H-NVR (400 MHz; CDCl [err]): [err] 3.05-3.15 (t, 2H s, 3H), 4.2 (t,
2H), 6. 95 worep6ZM, 7.2 5 (dm 2H), 7.3 (dm 2H), 7.8 (dmpca/dEse/soon (S,
1H). [err]CGNWR (100 MHz; CDCl[err]): [err] 37.3,38.3,63.4,116.1, 122.1;
129.2,130.6,132.6, 138.1, 147.7, 162.6,.191.7. 10 (c) 2-Ethoxy-3-

{4-[ 2= (4- met hanesul f onyl oxyphenyl ) et hoggl] phenyl } acrylic acid ethyl ester
Tetranet hyl guanidine (1.73 g; 15.0 nmole) was slowy added to a sol ution of
4-12-(4- fornyl phenoxy) et hyl ] phenyl net hanesul fonate (4.49 g; 14.0 mol e)
and (1, 2-di et hoxy-2- oxoethyl) (triphenyl)phosphonium chloride (5.62 g; 13.1
mmole) in chloroform (50 m) at 15 0 C After stirring at roomtenperature
over ni ght Phammacnidgieal propagtiesvapor at ed i n vacuo. Wen di ethyl ether was added
to the residue, triphenyl phosphine oxide crystallized as white crystalls
which were filtered off. The filtrate was evaporated in vacuo. The residue

(ar ai ont T prienf G AR RGO ARMNRID Sl e Bobliea WF b OUP APl ol ™"

st anding. oﬁ%{dﬁé@mﬂoﬁ@m@aaﬁamm%@du&d%&sm&w hﬁkuﬁé (itfbulfd resis@héd)aid 3-
{4-[ 2- (4- et hanesul f onyl oxy- phenyl ) et hoxy] - phenyl} acryl Ic acid éthyl

ester as ashmdmted:my:mbalhtsdlscﬁrdcm]'Phdswéhx(xsﬂ@oﬁ&inpnm}] memxd«]:,)hut[vmlnbtﬁb 34-1.38
(2t, 2x6H, J= for both) &l 2H, J=6 Hz), 3.13 (s, 3H), 3.98 (q,
2H, J=7 Fir)utechto ebckommaéﬂ e%talemst‘mi ypeatension, hiypeninsulingemip) hypergiycagmin, 25

2H, J=9 d
o am Bon R diBholct vk Rurydn ol 8 asliicdgrmial fhpmalBEAGY °O)
[err] G |@£€M%Mfﬂmm&fahlé Thised: sh%laﬂer&a, 150 PnowdPasthe dtherdgefie- 0. 67.5,
68.1, 114 2.0, 123.8, 126.6, 1 131.7, 137.7, 143.1, 147 9, 159.0,

164. 910 lipapr@ein@2efile of phenotype B, is characterised by modera.tely elevated non-esterified
PCT/ SE99/ 00942 3

2- Et lhoxy- fty acids, e{‘&’%@ﬁﬁ%ﬂ@!’tﬂ%ﬂ&ﬁ%ﬁ‘éﬂﬂ@%%ﬁiﬁéﬁr g high density iaci d
Seryl i o ofoprobnS PBL Y cnolestdrof bt PARGRY oF SRM) R R pelBlD RSBlISDY

hours at @iDI)sPratment Mithihe Hresend céhpdiinds is expected to lower the cardiovascular

morbidity and mortality associated with atherosclerosis. These cardiovascular disease

15 conditions include macro-angiophaties causing myocardial infarction, cerebrovascular
disease and peripheral arterial insufficiency of the lower extremities. Because of their
‘insulin sensitizing effect compounds of formula (1) are also expected to reduce the
progress of clinical conditions associated with chronic hyperglycaemia in diabetes like the
micro-angiophaties causing renal disease and retinal damage. Furthermore the compounds
20 may be useful in treatment of various conditions outside the cardiovascular system

associated with insulin resistance like the polycystic ovarian syndromé.

Working examples

2 '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 "*C frequencies of 75, 100, 125 and 150 MHz,

respectively.



acetate (50 ml) using Pd/C (0.74 g, 5 % as catalyst. The reaction m xture
was filtere@wdddeasygh celite, dried (magnesium sulfate) and pegsksdlogept was
evaporated in vacuo to give 1:44 g (yield 98 % of -

2- et hoxy- 3-[ 4- (2-{4- net hanesul f onyl oxy- enyl } et hoxy) phenyl ] pr opanoi c aC|d
ethyl ester. 10 [err]H NWR (500 MHz; [err]): [err] 1.16 (t, 3H, J=7
Hz), 1.23 (t, 3H, J=7 Hz), 2.92-2.96 (m 2H), 3.09 (t, 2H, J=6.6 Hz), 3.13
(s, 3H, 3.31-3.38 (m 1H), 3.56-3.63 (m 1H), 3.94-3.98 (m 1H), 4.12-4.19

(m 4H), 6. OnleS¥dthetivisestatbdSchatnicdl ShiftS afe\g¢bn in ppirwitlthe séWentlisnternal .
unresol ved), 7.22 (dm 2H, J=8.9 Hz, unresolved), 7.33 (dm 2H J=8.6 Hz,

unr esol ved)stamﬁrd [err] G-NMR (125 |vz ChDCl[err]): [err] 14.2, 15.0, 35.1,
37.2, 38.4, 60.7, 66.1, 68.1, 80.3, 114.3, 121.9, 129.5, 130.4, 130.5,
138.0, 147.8, 157.4, 172.5. Exanple 2.

2T o e RO RPIR O O RA GBI o B MBI RN 35 ¢

m) was $l oydiy tﬁ%@&to a solution of
2- et hoxy- 3-[4-(2-{4- nethanesulfonyloxyphenyl}ethoxy) phenyl ] propanoi ¢ acid
et hyl ester (descrlbed in Exanple 1d) (1.12 g; 2.56 mmle) in

t et rahydr of 30 n1) fter tirrin roomterrperaturefor 3 hours.
Water (50 n¢1§ iF@f‘)"QH’?‘BF taneselfonales r enoved by evaporation
i n vacuo. The resi due was aC| dified with hydrochloric acid (2M, and
extracted three times with ethyl acetate. The combined organic phases were

dried W th pREGRX bth/Pdléoho 13129 0308 iblé)wds!Bisss IRty Bidickianoenethagie( Yi el d 96
%9 of 2-ethoxy-3-[4-(2-{4-net hanesul f onyl oxyphenyl } et hoxy) -
phenyl ] pro p'ﬁmlhyiammedZ‘l 3§; 0.27 mol@ a8 mnm followed by addition of a solution of
PCT/ SE99/ 00942 40 "'H N 1.17 (t, J=7 Hz
2.91-2.99 (Wethapgsulp qyé 011:2 e @2 g Q&Dgl mole) dlchioromlethane at 0(’ e reacnon ).

mixture was allowed to reach room temperature, then stirred at room temperature and

followed by TLC. The reaction mixture was filtered. The filtrate was washed with water,

the phases were separated and the organic phase was dried with sodium sulfate and

15 evaporated in vacuo to give 28 g (vield 88%) of 2-(4-

methanesulfonyloxyphenyl)ethylmethanesulfonate.

TH-NMR (400 MHz;CDCls): 5 2.85 (s, 3H), 3.05 (t, 2H), 3.15 (s, 3H), 4.35 (s, 2H), 7.2
(dm, 2H), 7.25 (dm, 2H).

20
3CNMR (100 MHz; CDCly): § 34.8, 37.3, 69.6, 122.2, 130.5, 135.8; 148.1:

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

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



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¥WO992871 6.81 (dm 2H, J=8.6 Hz, unresolved), 7.pE&r/keomwooed), J=8.6
Hz, unresolved), 7.22 (dm 2H, J=8.6 Hz, unresolved), 7.33 (dm 2H, J=8.6
Hz, unresolved). 5 [err]C-NVR (125 44iz; CDCl[err]): [err] 15.0,35.1,
37.2,°37.8, 66.8, 68.1, 79.7, 114.4, 121.9, 128.8, 130.49, 130.52, 137.9,
147.8, 157.5, 169.1. Exanple 3. N-Cyano-2-ethoxy-3-[4-(2-{4-

met hanesul f onyl oxyphenyl } et hoxy) phenyl ] propanoi ¢ am de 10 DCC (0. 444 gq;
2.15 mmlm)ngadlchlbroh;ethaneyselumtigawﬂhég((ﬁem%)oﬂ#{%-(ﬂqml e) were added to a
sol ution of 2- et hox - met hanesul f onyl oxy- phenyl} '
et hoxy) pHemypylphenos; Y PB@YHHE@%?HM in Exanple 2) (0.8 g; 1.96 nmol e)
in acetonitrile (20 M) at 0 C. After stirring at roomtenperature
overnight a precipitate was 15 filtered off and diisopropylethylamne (1
m; 5.88 YEmineR ¢ m@m1?ese@sm6@,zm ;- S)SHY? @) 2M0 69 5dAE dH) A 2 er
stirring overnight the reaction m xture was poured onto potassi um hydrogen
sul f atse ((div, 2H), 713 {doa2H); A8 (dnyx2H), 8.8/ @slHxtracted with ethyl acetate. The _
organi ¢ phase was washed with water, dried (sodium sulfate) and the sol vent .
was evapor ated. Chromatography of the crude product on sil i ca gel using

t hyl el3at 755

?yi ZI da§9 S1"ﬁwtwﬁkhcyano’-?(%?c{%?;‘oxy %?A?dfél E11]601 1?% Zzsﬁz’f on g%%b esnlgl }g
ethoxy)phpnyj]lgggpﬁg]mc amde. [err]H NWR (500 MHz; CD[err]OD) [err] 7.39
(d, J=8. Hz, 2H), 7.25 (d, J=8.7 Hz, 2H), 7.14(d, J=8.6 Hz, 2H), 6.79 (d,

J86Hz 416(tJ66Hz 2H) 379(dd J86Hzand4525Hz
353gm1H) ‘é 2,1( 3.07 (t, J=6.6 Hz, 2. 86
(dd r=13e ZFEﬂlaﬁb‘z’zl{ Zrﬁﬂ-m nesulfopylo mhenqu_tbomphenanmhe apyd eﬂ1>11|)=ster1 07

(t, J=7.0 Hz, 3H). Exanple 4. N Benzyl oxy-2-ethioxy-3-[4-(2-{4-
nmet hanesul fonyl oxyphenyl } et hoxy) phenyl ] propanoi ¢ am de 30 WO 99/ 62871

PCT/ SE99/ Pélfidnethylguanidine (1.73 g; 15.0 mmole) was slowly added to a solution of 4-[2-(4-
formylphenoxy)ethyl]phenylmethanesulfonate (4.49 g; 14.0 mmole) and (1,2-diethoxy-2-
oxoethyl)(triphenyl)phosphonium chioride (5.62 g; 13.1 mmole) in chloroform (50 ml) at

15 0° C. After stirring at room temperature overnight the solvent was evaporated in vacuo.
When diethyl ether was added to the residue, triphenylphosphine oxide crystallized as
white crystalls which were filtered off. The filtrate was evaporated in vacuo. The residue
was purified by chromatography on silica gel using ethyl acetate in heptane (gradient 1.25-
100 %) as eluants. The crude product crystallized upon standing. Recrystallization gave

20 2.18 g (yield 35 %) of 2-ethoxy-3-{4-[2-(4-methanesulfonyloxy-phenyDethoxy]-
phenyl}acrylic acid ethyl ester as white crystals.

H-NMR (500 MHz; CDCL): & 1.34-1.38 (2t, 2x6H, J=7 Hz for both), 3.11 (t, 2H, J=6 Hz),

3.13 (s, 3H), 3.98 (g, 2H, J=7 Hz), 4. 2 (t, 2H, J=6.8 Hz), 4.28 (q, 2H, J=7 Hz), 6.87 (dm,
25 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).

BC-NMR (125 MHz; CDCL,): § 14.3, 15.5, 35.0, 37.3, 61.0, 67.5, 68.1, 114.4, 122.0,

123.8, 126.6, 130.5, 131.7, 137.7, 143.1, 147.9, 159.0, 164.9.



41 DCC (1 g; 4.85 mmole) and N-hydroxy-succinimde acid (0.56 g; 4.85

ol e) wer eyl 0 a solution of 0942
2- et hoxy- 3-[ 4- %&ﬁt met hanesul f onyl oxyphenyl ) et hoxy) phenyl ] EFE’S&%’S‘? (9: acid

(described in Exanple 2) (1.65 g; 4.04 mmole) in acetonitrile (25 M) at O
C. After | hour a precipitate was filteB&d off and diisopropyl et hyl ami ne
(1.82 g; 14.1 mmole) and 5 benzyl hydroxylam ne (1.24 g; 8.08 mmol e)

di ssolved in acetonitrile were added. After stirring overnight hydrochloric

organt ¢ pnade 2o EREE i mitni S asmmbri oy Mty it Bl o T
organi c |

(mggnesi 5m fate). The solvent was renoved and the crude product was
purified by chronmatography on silica gel using ethyl acetate: heptane
(gradient 10-100 % et hyl acetate) 10 as eluant to give 1.36 g (yield 66
% of N-benzyl oxy-2-ethoxy-3-[4-(2-{4- _ L.

met hanesul f Sbm_bx-%ﬁélf[a'r@'lﬂ}ﬂﬂt pﬂefmwlhsmwﬂnheayﬂwhqaﬂdfwlmﬁrmoo
(m 3o 5 (a7 g 33§ phold) s yrogshatec for 5l ot spmgmphaiipro gt s 131
2H, J=6.8 : , = : = 6.79
(i "2 9 eI Busiog Rl (3 595 pfeditlyy Trchagion e il 220
(dm 2H, J3frodghicslite!@ied (thagnesdium sullate)/anddhé solventivas SvapBrateal, inlvddyo to give

[err]CG-NWR (100 MHz; CDCl[err]): &err] 15.0, 35.1, 37.3, 37.8, 66.7,68.2,
78.3, 81.0,1.44g (vield 98 Lo)f 2-ethoxy-3-{4€2-§4-metignesulfonploxy3  130. 5, 130. 8,

135.0, 138.0, 147.8, . 157.5, 168, 8.. l e 5.
2- Et hoxy- 3- géﬁ@%yﬂéeM?@WEW}%ﬁ%I } et hoxy) phenyl ] propanoi ¢ ani de

Anmoni a (g) was bubbl ed through a mxture of 2-ethoxy-3-[4-(2-{4- 25

met hanesul f onyl oxyphenyl } et hoxy) phenyl ] propanoi ¢ aci d (described in Exanpl e
2) (2.9 9, 'B-NMR@00MHACIEL) 811164%, GH, =7 Hz), 1.23 (t, 3H, J=7 Hz), 2.92-2.96 (m,
1-yl-oxy-tris-pyrrolidino-phosphoni um hexafl uorophosphate (3.7 g9, . 7.1

ol €)1 3D, £98 (2H, I6r6 HInaa3 &, 3H), 005 88 (et b rab- 5.6y EDn 3983 9p

acetate wer e hase re narated, th P3N e, washed
i th et or G AP35 (BORDCH SRt RoPE EHE ereedlsth AP MR e 0™
vacuo. The i UdfeRy, 999%km, 2H, J=8.9 Hz, unresolved), 7.33 (dm, 2H, J=8.6 Hz, unresolved).
15 C-NMR (125 MHz; CDCL): § 14.2, 15.0, 35.1, 37.2, 38.4, 60.7, 66.1, 68.1, 80.3, 114.3,
121.9, 129.5, 130.4, 130.5, 138.0, 147.8, 157.4, 172.5.

Example 2. 2-Ethoxy-3-{4-(2- {Lmethmesﬁlfonyloxyphenyl} 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 tetrahydrofuran 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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42 was cryweosdsaszied in diethyl ether to give 2.5 g (yield g€rigoowlassc
powder of 2-ethoxy-3-[4- :
(2-{4- et hanesul f onyl oxyphenyl } et hoxy) ghenyl ] propanoi ¢ am de. [err] H NWR
(300 vHz; CDCl[err]): [err] 1.13 (t, , J=6.8 Hz), 2.80-2.90 (m 1H),
3.05-3.14 (m 5 6H), 3.36-3.56 (m 2H), 3.84-3.91 (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,

t(Jg:neS(z):_lvegi),M@ unre%ﬁ:\?lgq ﬁ@?r[-} ?&W(%%%ﬂmlc@[ err](;) (%Héﬂ?rlgdfz,

35.2, 37312 G, 309547 66, m) R57.4.641(h 17), 4624®6 (k2 9H, 4.18Q, 28, J=630. 64,
138. 0, 147. 157. 3, 175.2. 10 ExagBI e 6.

2- ﬁy?no iiszé FQ(%%tJﬁ&ﬁé‘%mﬂﬁﬂY ybh%@n,)m,ﬂa&f]ﬁ&wﬁmswlercd)yzﬂa (dmi?
t n t n t n nat
?degcrsg |Jés g(dﬂ “@@a@@&ﬂg%ﬁw @ish]ylo gygtn(r)nz;ce'?a'?zu(104:;11 ©

g9; 12.548 worRiMR ﬁm\g&d iﬂ)%s(lls% 97.8166.8, qﬁTP'ﬁh ww@ d to 120C

The mxture whi ch el t ed heatlng wa$ then alloked to coo

Di chl oronesmam:eo.w,amﬁd;amn,nus,plsyts d69%as washed with water and br| ne.
The organi c phase was dried wth sodiumsulfate, filtered and the sol vent
evaporated in vacuo. Chronat ography of the crude product on silica gel

ing 20 _.h fale t 9:1 to 1: 1 | uant fol | owed
by, oryat ErRERE oML A AOGRRY SRATY 0Tt o O 10 1 1) As efuant followe
2- Hadeds heny! | d

oty s e [er‘?‘?‘ﬁ‘%*“iﬁ%ﬁ’ﬂm%éﬂaf‘?“ﬁ%?@%ﬂ e ek TRt
3.13 f{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 , J=9 Hz,
unr esol VJEF):C G44%2( % wle)ﬁné%ydrwswm '2453’%6%117“291‘3)3’

I 15
L 5754, Ghheg 2 Rl of D eenb- AR e j‘@%’éw"nﬁ%}l[ “5h 6, 5505, 1336,
137. 3, 14heRyl} dthdxyipheh§hprdpanbiciacid (deSkribed in Example 2) (0.8 g; 1.96 mmole) in
acetonitrile (20 ml) at 0° C. After stirring at room temperature overnight a precipitate was

—

15 filtered off and diisopropylethylamine (1 m!; 5.88 mmole) and cyanamide (0.165 g; 3.92
mmole) were added. After stirring overnight the reaction mixture was poured onto .
" potassium hydrogen sulfate (1M, 20 ml) and the mixture was extracted with ethyl acetate.
The organic phase was washed with water, dried (sodium sulfate) and the solvent was
evaporated. Chromatography of the crude product on silica gel using ethyl acetate:heptane;
20  acetic acid (10:10:1) as eluant gave 0.755 g (vield 89 %) of N-cyano-2-ethoxy-3-[4-(2-{4-
- methanesulfonyloxy-phenyl} ethoxy)phenyl]propanoic amide.

'H NMR (500 MHz; CD,0D): & 7.39 (d, J=8.7 Hz, 2H), 7.25 (d, J=8.7 Hz, 2H), 7.14 (4,

~8.6 Hz, 2H), 6.79 (d, J=8.6 Hz, 2H), 4.16 (t, J=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, J=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, ]=7.0 Hz, 3H).

Example 4. N-Benzyloxy-2-ethoxy-3-[4-(2- {4-
methanesulfonyloxyphenyl} ethoxy)phenyljpropanoic amide

3¢
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43 Exanpl e ‘&g o287 094
2- Cyano- 3-{4- ? (2 met hanesul-f onyl oxyphenyl ) et hoxy] phenyl }prpgggﬁg?l%gazm d.

ethyl ester 5 A mxture of 2-cyano- 3-

{4-[ 2- (4- et hanesul f onyl oxyphenyl ) et hoxy?lphenyl} acrylic acid ethyl ester

(described in Exanple 6) (1.69 g; 4.07 nmole) and diethyl -1, 4-di hydro- 2, 6-
di met hyl - 3, 5- pyr|d| ne di carboxylate (2.06 g; 8.14 nmole) was slowy heat ed

t emper at ur eDOF £ 40 SRS Ala NG HSRY IRAARSISRIA Bs63: 4 SR adify T I
lis 15 gggm(a 5|t éelpfa gﬂiﬁ%%n (fggﬁ%tﬁ% éﬁqof.gz_i?&ﬁieﬂﬂaﬂesuifoﬁylb@phe&ﬁ}aﬁoﬁ)myl]ﬁmpmoy@

met hanesul f aig (desatibed mijcah;bielWlpﬁfeg;ﬂqmmpb)m acewmtdlee(ﬂﬁyxﬂ) atd)°ds. After

[err]H—NIVR 400 MHz; CDCI[err] [err] 1.17 (t, 3H, J= . 2.96-3,16 (m
3. 66- 3hour yprecinifate was dijsoprogyleghylaming @ %& 12*%4 m?“’?‘s 6.73

(d,”‘ unr e8o1 by %@M%’M@m sttt i kpigille furgad %3534‘] 5,

36,7, 39. 3, siig e Bcoeblors ac M wab it and e i s exidleciS7.

2- Cyano- 3- { diefti3d éthenThé avgasio lphase was xwahed with sodiemycarbonaty islutiop ambdriedaci d 20
A m xture of

2- cyano- 3- { wwwﬁwmabasqlsmmw@@m@%ﬂ%@w was pEiird Y acid

t hyl t d bed 7 $h d
Pydr at o (0. SEOTARESEY ohoiiEs BNale sty el Fhspta pHRnE0c1 00 de LT anutatp ! €
tetrah f L L t

a8 4 Bk MatLL S BI4 S8 o eyl i LT ot ur e

wat er phasemetdmnesul foifloxdphenyt} ethgxiy)phdnylipropamaic amided extracted with ethyl

acetate. The organic phase was dried (sodiumsulfate), filtered and
evaporated in vacuo. The crude product was purified by crystal lization in

gl L;gg(r)opyl ﬁ%ﬁ% ggﬁﬁ’go nyf)i/@}ggﬁ I1 )ﬁzt),%i);%/ 8 r3()0p?égﬁ(1)|1 sm’aci d.
3H), 3.12 (s, 3H), 3.36 (g, 2H, J=7.1 Hz), 3.91-3.96 (m, 1H), 4.13 (t 2H, J=6.8 Hz), 4.76
s (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): § 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-methanesulfonyloxypheny1}eﬂloxy);iﬁenyl]propéndic

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

=Ie
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PCT/ SE9Q9/ OwO4%628#1 [ err] H- NVR (500 MHz; CDCl[err]): [err] 3pegsBeciodd® 7H) .
3.7-3.8 (m 1H), 4.15 (t, 2H, J=6.7 Hz), 6.8-6-9 (m 2H), 7.15-7.27 (m .

4H), 7.27-7.4 (m 2H), 8.67 (s, 1H, OH),, [err]CNWR (100 MHz; CDCl [err]):
[err]-34.8,35.0,37.3,39.9, 68. 2, 114.9,4¥15.6, 122.0, 127.0, 130.2, 130.6,
137.8, 147.8, 158.3, 170.0. 5 Exanple 9.

2- Cyano- 3-{4-[ 2- (4- et hanesul f onyl oxyphenyl ) et hoxy] phenyl }acrylic acid

oty st e PRl e R e e O B o W BB T 2 by 3
hydr oxi de (Z-{§-nfethaesulfofiylokgphenyiyetheyy)phisnyljprophndie atidd.) and water (2.3 ml)

was stirred at 40 C for 23 hours. Mire water was added, nethanol was
removed by evaporation in vacuo and the m xture was acidified using

ot assi umghydr, f T ' ' |, ,acetate
nd the. orBAMRta s EG 83 Bl g R L i 2 b by, a8 350r ot ca
in vacyo. r t | B t4 L i

acet onf 7 (T o246 (oY 236191 EnpHin), w184, 28 BERID S 3P (T TR0
fracti ons (s¥ag & NH), 6i80i(cxel, 2H 1 J=-8/3d 2 amtasoivid)g 74§ €dms RIS =88 Hafurirésolved)t r act ed
with ethyl acetate. The organic Iphases wer e conbi ned and evaporated in
vacuo to di . > o152, esul f onyl oxyphenyl ) et hoxy] -

19e7.77 (ra, 251), 234 {dm23. Ir8.1 Bz Bdh
phenyl } acy

vl i . d ' ;
D cyano. 3 CANBEEls VB OO AT a5 27 3o RR A6 68ch il 4 114201220 1297,
err]HN . 158870114018 157 BHI 3.11 (t, 2H, J=6.8 Hz), 3.12 (s,
E%H),]4. 2%??',%@%3%’:%.8’ﬁg'?js’?"gi’[l?g% 2H, J(:9 Hz, unresol veé), 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. [err]CNVR (100 MHz; CDCl[err]):
[err] 34. Examples. 63-Gyana§-{#-[21(#gmsthaneswfonyloxyphenylethoxylphemd} astylmcids 3. 6,
137. 3, 14%m91es¥§r4-7’ 162.8, 164.9.

A mixture of 4-[2-(4-formylphenoxy)ethyl]phenylmethanesulfonate (described in Example

15 1b) (2 g; 6.24 mmole), ethyl cyanoacetate (1.41 g; 12.48 mmole) and sodium acetate (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 vacuo. 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
(vield 77 %) of 2-cyano-3-{4-[2-(4-methanesulfonyloxyphenyl)ethoxyjphenyl} acrylic
acid ethyl ester.

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

s 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).
BC-NMR (100 MHz; CDCL,): 5 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, 148.0, 154.3, 162.8, 163.1.
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Exarrpl e 10. 2-{4-[2-(4-Methanesul fonyl oxyphenyl ) et hoxy] benzyl i dene} mal oni ¢
aci d di met hyo @sbeh WO 99/ 62871 CTI/SES9/00942

PCT/ SE99/ 00942 45 A solution-of titaniumtetrachl:oride (4.82 g; 25.4 muol e)
and carbon tetrachloride ( 6.35 mM) was added to dry tetrahydrofuran (50.8
m) at 0 C under argon. To the mixture wdk added a sol ution of
4-[2-(4-fornyl phenoxy) et hyl | phenyhnet hanesul f onat e (described in Exanple
1b) (4.07 g; 12.7 mmole) in dry tetrahydrofuran (6.35 nl) and then di nethyl
s malonate (1.68 m, 12.7 nmmole). Finally pyridine (4.02 g; 50.8 mvle) in
tetrahydrofuran (8.9 m) was added during 3 hours. The reaction m xture was

as ot r act SHIPE: FCRBIE( B4R on TR AEP A prosindl X 1 ©

organi ¢ phaaddethyl sveghed with water and the water phase was extracted with
di chl oronet hane. The organi ¢ phases were conbi ned, dried (sodium 10
sulfate), filtered and evaporated in vacuo to give 5.34 g (yield 97 % of

o RS AR T B i i .,
LI ol o iy 7. ey oty 2

4aH), 7.7 (Sdmidtﬁ yl-3% iﬂdﬁldWEﬁrﬁd;@ﬂhtMﬂZ% £8004 ifnble) wab slowlly Behtédl todfordthah?2. 5,

52,6, 68.3, 11491 0, 122.9, 125.4, 130.5, 131.5, 137.5, 142:4, 147.9,
160. 7, 164. 890°1Gunder v@uamﬁnd thereafier allowed to cool to room temperature. The crude

cstcr 2. (- podba HesananeL bl eHORSOREH MG A Rl B aTrlbnC
i 1ot Nyl €51 SELRAY e PSTRYRIARN 8 B Bkt B A ©) v

hydrogenate for ours®at at pressure et yl acetate (140

m) and ac eiﬂeﬁxaﬁ@ducfoﬁﬁoxﬁphem)eﬂ@xﬁgh@y(}Qanﬁaaabxcasld%ﬂhsts:t and then filtered
t hrough hyflo. The solvent was evaporated in vacuo, 25 dichloronethane and

di l uted sodi um bi carbonate solution were added and t he phases were
'H-NMR (400 MHz; CDCL,): § 1.17 (t, 3H, J=7 Hz), 2.96-3.16 (m, 6H), 3.66-3.72 (m, 1H),
4,05 (t, 2H, J=6.8 Hz), 4.13 (g, 2H, J=7 Hz), 6.73 (dm, 2H, J=8.5 Hz, unresolved), 7.09-
15 7.19 (m, 4H), 7.25 (dm, 2H, J=8.5 Hz, unresolved).
BC-NMR (100 MHz; CDCL): & 13.4, 34.3, 34.5, 36.7, 39.3, 114.3, 116.0, 121.5, 127.2,
129.6, 130.1, 1374, 147.5, 157.7, 165.2.

Example 8. 2-Cyano-3-{4-[2-(4-methanesulfonyloxyphenyl)ethoxyJphenyl} propanoic acid
20
A mixture of 2-cyano-3-{4-[2-(4-methanesulfonyloxyphenyl)ethoxylphenyl}propanoic
acid ethyl ester (described in Example 7) (0.9 g; 2.16 mmole), lithium hydroxide hydl:ate
(0.12 g; 2.86 mmole), methano! (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
25 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 pro&uct was purified by crystallization in diisopropyl ether to give 0.56 g
(yield 67 %) of 2-cyano-3-{4-[2-(4-methanesulfonyloxyphenyl)ethoxy]phenyl}propanoic
acid.
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separated. The organi c phase was washed with brine, dried (sodiumsulfate),
filtered WO 9%62pbrated in vacuo to give 2.35 g (yield 100p&ﬁ-/sg§9mog4z
2-{4-[2-(4- nethanesul fonyl oxyphenyl ) et hoxy] benzyl } mal oni ¢ acid di net hyl
ester. WO 99/ 62871 44

PCT/ SE99/ 00942 46 [err] H NVR (400 MHz; CDCI[err]) [err] 3.10(t, 2H, J=6.6
Hz),314(s 3H), 317d2HJ76Hz 3.64 t,lHJ76)371(s,

2 3265 '&iwﬁ{ksgé&?%aéﬁéw ?f%%ﬁ%%ﬁé?— 38 i ESTO He Bl
2H, J=8. 8 ¢¥.6- '7’?9'-”2731':1,4%”1579”@@%12. 12@'@1@‘9”]) [err] 33.9,

35.1, 36.0, 37. 5 53 68.2, 114 130. 0, 130.5,

137.9, 1473®NMEIIGI)1\/II:R9CDC1,E:>@MJBQBSJQ373 599968'23}149 115.6, 122.0, 127.0,
{3-[3-(4-net hanesul f onyl ox phen r opoxy] phenyl } propanoi ¢ aci d et hyI ester
10 (a) 3- (lﬁﬂﬁeh?z(ifﬁw;%éﬂf %ﬂ%&?‘yacryl ic acid ethyl ester

Tetranet hyl guanidine (6.5 g; 56.6 mmpl e) was slowly added to a sol ution of
3- benfyloxybenzaldehyde (11.7 g; 55 mmle) and

3,7, B g s e .

t enperature overni ght the solvent was evaporated in vacuo. D| et hyl et her
was added and insoluble material was filtered off. The filtrate was washed

with sodi Mméﬁ%%@&m@m&ﬁnylgxyp@enxlmw&mmﬁenrvh@ @c)xd ethyl esteted and

t he sol ve wa ora The ri d b

chr omat oglrléffﬁ?g%‘ﬁm? g %e(f)aog %112? 5’?@(’ &é(fodf %7

di chl of,0MeLRBRS; rAsth&o¥ @13 mi)ldH wRERDR 3 MY v@ds%ﬁxdi@t MR f&@g\fﬁdrsbmoié irring
with sodiumbiSulfite in water and di et Ayl ether for 2 days. The phases

ver e separvadtedvasudded)enathagalwas eimeyed by evaporation dt ectuorand demidtaregrase 10. 5 g
(yield 69 9% _ of 3-(3- benzyl oxyphené_?) 2- et hoxyacryl | C aC| d et h{? ester.
c

[ er r ] H NVRCIdifiesnsing potassiant Rydrg The mixtyre wasjextract etale 32 ( q
2H), 5.12 ag'lﬁ ’thez&bgm@ pﬁazvxe was dried (sodium sulfate), filtered and evaporated in vacuo. The

crude products were purified on preparative HPLC using 'ace_toniixile (gradient 30-60 %):

15 ammonium acetate (0.1 M). The fractions were acidified with potassium hydrogen sulfate

and then extracted with ethyl acetate. The organic phases were combined and evaporated in
- vacuo to give 7 mg of 2-cyano-3-{4-[2-(4-methanesulfonyloxyphenyl)ethoxy]-

phenyl}acrylic acid and 21,8 mg of 2-cyano-3-{4-[2-(4-hydroxyphenyl)ethoxy]phenyl}-
acrylic acid. |

20
'H-NMR (400 MHz; CDCL): 3 3.11 (t, 2H, J=6.8 Hz), 3.12 (s, 3H), 4.23 {t,2H, J=6.8 Hz),
6.94 (dm, 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-NMR (100 MHz; CDCl,): 5 34.9, 37.4, 68.6, 99.6, 115.2, 116.3, 122.1, 124.5, 130.5,

s 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



(unresolved, 2H), 7.3-7.5 (m 7H), 7.7 (unresolved, 1H). [err] G NWR (75
MHz; CDCl [erwdpossdsey r] 14.3, 15.6, 61.2, 67.7, 69.9, 115.6, "éﬁﬁfé’ %22% 2,
123.7, 127.4, 128.0, 128.6, 129.4, 135.0, 137.0, 144.9, 158.8, 40 . 30.
(b) 2-Et hoxy- 3-(3-hydroxyphenyl ) propanoic acid ethyl ester WO 99/ 62871
PCT/ SE99/ 00942 47 3-(3-Benzyl oxyphenyl) 42- et hoxyacrylic acid ethyl -ester
(10.4 g; 31.8 mml e) was hydrogenated at at nospheric 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. 5 The
starting nek solitidn oftitaniah tetrachloride(4y8200 125 UiRalole) bed €ioon telischivriieq@3mt | on

was repeated to give 7 g (yield 92 0% of
2- et hoxy- 3R} way added jo fevtoirahydroferan (3. &midat 6% Gyindersargon. Tpdhe inkktateRvas300

Y ST6 L5 sohiionof P bimpheaskRbnlphomiheniionimo ey
DG | o111 g 164 47616 P oy ibtan 03 )bl e b0t 121 2

3- (4- Metshameslodake(1yd8anl 2@ myholey. Pinallypinidine 64,07 £58(Emaidle) in tetrahydrofuran
3- (4- Met hanesul f onyl oxypheny!| pro%‘lorret hanesul f onat e was “synt hesi zed usi ng

the same mé8Aaed) wes _acldeéxlam 3 aus. ¥eagtion mistureoxasstiong hf rodmpempenature
ey 5 1l Tt s s Sl ang b o o Sl i & b <ot 100
Miz; CDC [ @ftfel and dth§1'aketatt: The ofgantc phaSe #as wikshdd with Witer a0 the wit%rlpﬂase wad- 9

148.7. (d)

2- Et hoxy - 3ekfadteth with diehlofoneahink OTHE od¥anid ySHa¥es)were BemBi aiieh Y fydaRranoi ¢ aci d
et hyl ester 25 3-(4-Methanesul f onyl oxyphenyl ) propyl net hanesul fonate (1.905

g; 6. 180mrsulfate)sfiered erdievaporated in vacuo to give 5.34 g (yield 97 %) of 2-{4-[2-(4-
methanesulfonyloxyphenyl)ethoxy]benzylidene}malonic acid dimethyl ester.

'H-NMR (400 MHz; CDCL): 5 3.12 (t, 2H, J=7), 3.14 (s, 3H), 3.84 (s, 3H), 3.87 (s, 3H),

4.2 (t, 2H, J=7 Hz), 6.9 (dm, 2H, J=9 Hz, unresolved), 7.24 (dm, 2H, J=9 Hz, unresolved),
15 7.31-7.41 (m, 4H), 7.7 (s, 1H).

I3C.NMR (100 MHz; CDCL): 5 34.9, 37.3, 52.5, 52,6, 68.3, 114.9, 122.0, 122.9, 125.4,

130.5, 131.5, 137.5, 142.4, 147.9, 160.7, 164.8, 167.5.

Example 11. 2-{4-[2-(4-Methanesulfonyloxyphenyl)ethoxy]benzyl} malonic acid dimethyl

20 ester
2-{4-[2-(4-Methanesulfonyloxyphenyl)ethoxy]benzylidene}malonic acid dimethyl ester
(described in Example 10) (2.31 g; 5.32 mmole) was hydrogenated for 2.5 hours at
atmospheric pressure in 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 dimethyl ester.



in acetonitrile (13 mM) was added dropwi se to a m xture of

2- et hoxy-woledmiwslr OXyphenyl ) - propanoi'c acid ethyl ester ECTAEIY009& 18
nmol e) and pot assi um carbonate (2.56 g; 18.54 nmmole) in acetonitrile (15
m). The m xture was refluxed for 5 hours, then the solvent was 30

evapoerated in vacuo and water was addedb The mixture was extracted twi ce
with WO 99/ 62871

PCT/ SE99/ 00942 48 di chl oronet hane, dried (sodiumsulfate), filtered and the |

sol vent was evaporated in vacuo. Purification by chromatography on_silica
gel usi ngmmoomcmcm&bm(uﬂhﬂmﬁ I{zg.r.’aux Gn3HR 3.3 6%9 16 Hebt hyl

(rar;[a'? ﬁ;aleg?ﬁvg‘bﬁyl ﬁﬂmjff iﬁﬂ%&é@ﬁfggﬁégﬂ‘ﬁ%%{'&: ﬁ}ng%ster_. "H NVR
052 1. ‘Jﬂ 71y (2R 158§ s g, 7/p4 B, o, 8.4 i, ifesofrly )

3H), 3. 337§4 Jéﬁkﬁﬁuﬁ%sﬁvﬁﬁ (m 1H) 3 96 (t 2H J 6 Hz), 4.04.05
(m 1H), H), 6.74-6.87 ( 17-7 (l 5?725730
(m 2H). 'MNMRe(neqmmvEummsm, 35(;D(36[(br3f/]3) 52-Pe53§ 62,214 55120 9

31.6, 37.2, 39.4 112.8, 115.6, 121.8, 121.9,129. 2,
130. 0, 1389, 1309, @054?93,’ %’175@_ ?-55&-2}:. Exanpl e 13. 2-Et hoxy- 3-[ 3- ( 3-

{ 4- met hanesul f onyl oxyphenyl } pr opoxy) phenyl ] propanoi ¢ acid 15 Lithium
hydroxi de hydrate (91.1 ng; 2.7 mole) in water (6.6 m) was slowy added
to a sol ukifup1e12.22 Bilryy3-{3-[3-(4-methanesulfonyloxyphenyl)propoxylphenyl}propanoic
-3-{3-[3-17~ anesul fonyl oxyphenyl) pr opoxy] phenyl } propanoi ¢ acid et hyl

est er (deamid ethgkkesten Exanpl e 12d) (0.889 g; 1.97 nmole) in tetrahydrofuran

(9 mM). After stirring at roomtenperature for 5 hours tetrahydrofuran was
renovédl by 20 evaporation I n vacuo. The resi due was washed wi th diethyl

et her and et - ified with potassium
hydr ogen %3 #]é B&F?b? 22)(%9;15 et hyﬁbgcet ate and

di chl or onet hane. The or gam C phases vvere conbi ned, dried (sodi um sul fate),

filtered and the sol vent was evaporated in vac of
2- et hoxy- '§etfgnqtlgylgqamdme (6.5 g; 56.6 I%mole) was slowly aﬁgedt agso\{utmn o%%l g

benzyloxybenzaldehyde (11.7 g; 55 mmole) and (1,2-diethoxy-2-oxoethyl)(triphenyl)
1s  phosphonium chloride (20.1 g; 46.8 mmole) in dichloromethane (200 ml) at 0°C. After
stirring at room temperature overnight the solvent was evaporated in vacuo. Diethy] ether

.was added and insoluble material was filtered off. The filtrate was washed with sodium

bicarbonate solution, dried (magnesium sulfate), filtered and the solvent was evaporated in
 vacuo. The residue was purified by chromatography on silica gel using tetrahydrofuran (0.5
20 %) in dichloromethane as eluant. The remaining aldehyde was removed by, stirring with
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 (vield 69 %) of 3-(3-
benzyloxyphenyl)-2-ethoxyacrylic acid ethyl ester.

25 'H-NMR (300 MHz; CDCL): § 1,4 (m, 6H), 4.02 (g, 2H), 4.32 (q, 2H), 5.12 (s, 2H), 6.97
(unresolved, 2H), 7.3-7.5 (m, 7H), 7.7 (unresolved, 1H).
BC.NMR (75 MHz; CDCL): 8 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.

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



met hanesul f onyl oxyphenyl } pr opoxy) phenyl | propanoic acid. 25 [err] H NVR (400
Me; CDCI[er r] 1.20 (t, 3H, J=7.1 Hz), 2.05-2.15 (m (t
2H, J=7. ﬂd”é&g{ol 3.03, (m+<1H), 3.11-3-17 (m #H)., 3.46- EEE%E%%%&‘%H)
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 % WD 99/ 62871

PCT/ SE99/ 00942 49 [err] CG-NVR (100 MHz; [err]): [err] 15.0, 30.7, 31.6,
37.3,38.6,66.5,67.0, 79.5, 113.0, 115.6, 121.88, 121.90, 129.4, 130.0,
138.0, 141.0, 147.4, 158.9, 173.9. Exanple 14.

3-{4-[2- (4- Met hanesul f onyl oxyphenyl ) et hoxy] phenyl } - 2- met hoxypr opanoi ¢ 5
acid nethyl ester (a) 3-(4-Benzyl oxyphenyl)-2-nethoxypropanoi c acid nethyl
ester Sil ve-(3-BendytbxyplitngB-2yethdxyacrylivadié pthyhester (10.41z; 31.8 wanoléyiwds, 29) and
met hyl iodide (2.97 9g; 10 20.9 mmol e) were added to_a solutjon o

3- (4 benzy|hyxdmesasisd Bi stmosphesic prassisamAthayl m@emﬁdﬁé@ry Q%)es@talﬁtgs

I ' .0 f | d
for 72 hour e eibn ARty %ﬁﬂ@ﬁe‘%f’wéhg%ﬁ %tat" Poibaaoled il Beudn

phase ﬁ"fpﬁé ER Hhe Qn%s give 1.93
g (yi ewz?SQZ 9 an oi |l of 3- ( enzyl oxy |§f&t h¥ oxypﬁopanm c acid

met hyl est aepeatdd tb give] 7 (YidR1 0306) oM%eﬂx@Q{Ehydrbeﬂlﬁnﬂ)prapﬁﬁtc&cﬁﬂcthyn 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, umtBsolved), 7.13 (dm 2H, J=8.6 Hz, unresolved), 7.29-7.35 (m
1H), 7.35-7.40 (m 2H), 7.40-7.43 (m 2H). 20 (b)

3-(4- Hydr oxyphenyl ) - 2- met hoxypr opanoi ¢ aci d net hyl ester

3- (4- Benzyl'gpyphe VB2 r hC d I r 91]1.1)93 66. 36
nmol e) was E;&/dr og(gr?gt ed W%ﬁgn%ﬂ@%@% lrﬂ%ttu?’sm;tzmécf?%%?z %/éém, .9 g) as
catal ysto. g 1H)4.05 @n,vidD, 4i15(chH()l through cel ite and the fi Itrate was

evapor at ed Ln vacuo to_give (I; sy
NMR (75 MHz; CDCI,) 814 15.0, 392 612 66.4, 80.2, 113.9, 116.5, 121.2,

129.4, 137.2, 138.5, 156.0.

-

(c) 3-(4-Methanesulfonyloxyphenyl)propylmethanesulfonate

15
3-(4-Methanesulfonyloxyphenyl)propylmethanesulfonate was synthesized using the same
method as in Example 1a from 3-(4-hydroxyphenyl)-1-propanol.

'H-NMR (400 MHz; CDCL): § 2.1 (g, 2H), 2.8 (¢, 2H), 3.0 (s, 3H), 3.15 (s, 3H), 4.25 (t,
2 2H),7.23-7.27 (m, 4H).
BC.NMR (100 MBz; CDCL): 5 31.7, 32.1, 38.4, 38.5, 69.8, 1232, 131.1, 140.9, 148.7.

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

25
3-(4-Methanesulfonyloxyphenyl)propylmethanesulfonate (1.905 g; 6.18 mmole) dissolved
in acefonitrile (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 acetonitrile (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



25 9% of 3-(4-hydroxyphenyl)-2-net hoxypropanoic acid nethyl ester.

[err] H NMRd dRsAyHz; CDCl[err]): [err] 2.93-3.03 (m 2H), porasketngeddH),
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 WO

99/ 62871 PCT/ SE99/ 00942 50
(c) 3-{4-[2-(4-Methanesul fonyl oxyphenyl )et hoxy] phenyl } - 2- met hoxypr opanoi ¢
acid nethyl ester 3-(4-Hydroxyphenyl)-2-methoxypropanoic acid nmethyl ester
was al kylated with 2-(4- 5 nethanesul fonyl oxyphenyl) et hyl net hanesul f onat e
(descr i bedichioronictiiane firiedsodhirn gulfdte), ﬁkte&dlandtlmkoh&ni wasovapptatedlin (guot 0 gi ve -

3-{4-[ 2- (4- net hanesul f onyl oxyphen et hox | }-2-net hox 0 no
aci d met hEMnfwtlenbyF m]ay pes@ cgm usmys]dlf'g er}/[PsFP u@ﬁsﬁ@ Gpﬂg IC

3. 90- f{ o5 o1 Yo eyl ) e LEGLYVIBIAES K7 at Temghm 1",

d 2H, J =8.6 Hz,
unr esol vasthadestfobiStyogHy Dpcpogylgheny {irGRRIoKAId &ﬁ%ﬁ‘f .
15. 3-{4-[ 2- (4- Met hanesul f onyl oxyphenyl ) et hoxy] phenyl } - 2 rret hoxypropanoi ¢ 15
201 d ot - NBEREHO MBIz CRA T b1 BAaRE: BHIR Add Chigls 073 DG 1N ame.

hod
(o[ 2- (Z‘Safé?eis*@é@yrﬂoa&%%ﬁeiyw ARG RREIDID e
20 10

. 3, 11 TT0h A8 (LR s k) BOrAs (b A 4 e e I T B 05 81 (am
2H J=8. 37I1Iz,7zm0m,§ﬁ{)y‘&ﬂ5-73b(ﬁ521—l¢lm 2H J=8.3 Hz, unresol ved) 7.21 (dm

2H, Hz | 2 H Hz .
H I8 3 MR (100 MEs. CDCLY: 3142 15.0750.7. 516, 37 394766.3%6'5 %65, 901° (P 1

112.8, 115.6, 121.8, 121.9, 129.2, 130.0, 138.8, 141.0, 147.4, 158.8, 172.4.

Example 13. 2-Ethoxy-3-[3-(3-{4-methanesulfonyloxyphenyl} propoxy)phenyl]propanoic
acid '
15
Lithium hydroxide hydrate (91.1 mg; 2.7 mmole) in water (6.6 ml) was slowly added to 2
'. 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 sulfate),
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,): 3 1.20 (t, 3H, J=7.1 Hz), 2.05-2.15 (m, 2H), 2.84 (¢, 2H,
1=7.6 Hz), 2.95-3.03, (m, 1H), 3.11-3-17 (m, 4H), 3.46-3.65 (m, 2H), 3.95 (1, 2H, J=6.1
H;), 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).



25 J[err]CGNWR (100 MHz; CDCl[err]): [err] 35.0, 37.1, 37.7, 58.5, 68.1,
81.2, 114. 4wddde8yn 128. 7, 130.3, 13025, 137.9, 147.8, 157.

Exanpl e 16. v5(-$He><y'lnoxy-3-[4-('2- {4- net hanesul f onyl oxyphenyI@Fr}szzgm'cim2

et hoxy) phenyl ] propanoi ¢ aci dnet hyl ester 30 WO 99/ 62971

PCT/ SE99/ 00942 51 (a) 3-(4-Benzyl oxyphenjgl ) - 2- hexyl oxypropanoi ¢ acid net hyl
ester 3-(4-Benzyl oxyphenyl)-2-hydroxypropanoi c acid nethyl ester (0.4243 g;
1.482 mol e) was di ssolved in dry dichloronethane (10 m). Silver (l) oxide
(1.717 g; 7.41 mmole) was 5 added, foll owed by slow addition of hexyl

| odi de (O. QQB-M{IG(HVMZDCDCIJ@H@&M 8N6y3%3, l31866 66,5, 61.0,r79¢5] 138.0/ D3,
tenperature for hours then nol ecul ar sieves (3A) was added and the
reaction b8l %a%o 429.4,189-0; 338.9, 143,02 14845158 % 1THh&n filtered. The sol vent
was evaporated and evacuation at 60 [err]C for 5 hours gave 0.48 g (87 %
yield) of 3-(4- benzyloxyphenyl) 2- hexyl oxypr opanoi c acid nethyl ester. 10

1471 0 (AT (P QA geily b gyl g s,

1H), 3.7%2 (ae;drﬁbﬂxylé&te% 4.02 (m 1H), 5.05 (s, 2H), 6.91 (dm 2H, J=
unresol ved), 7.16 (dm 2H, J=8.8 Hz, unresolved), 7.30- 7.46 (m 5H) 15
[err] CG-NVR (100 MHz; CDCI [err]): [err] 14,0, 22.6,25.6,29.5, 31.5, 38.5,

51.8, 70.0,, 7 80 14 7.5 127 9,.,.128 29.6, 130.4, 137.1,
157.6, 173. (6)31“8'? %&’V%mf ’rﬁ(}?"ftﬂsloeﬁé’ﬁm c acid methyl ester
20 2- Hexyl oxy- 3- (4- hydroxyphenyl)propan0|c acid nmethyl ester was prepared
from 3-(4- benzyl oxyphenyl) - 2-hexyl oxypropanoi c acid nethyl ester in ethyl

acet at e usiSilyet(f)oxida (@43 g; 10.5 mmole), molecular sieves (4 A, 2g) and methyl iodide (2.97 g;

10 20.9 mmole) were added to a solution of 3-(4-benzyloxyphenyl)-2-hydroxypropanoic acid
methyl ester (2.0 g; 6.98 mmole) in dry dichloromethane (20 ml). The reaction mixture was
refluxed for 72 hours, filtered through celite and washed with water. The organic phase
was dried with magnesium sulfate and evaporated in vacuo to give 1.93 g (yield 92 %) of
an oil of 3-(4-benzyloxyphenyl)-2-methoxypropanoic acid methyl ester.

15
H-NMR (500 MHz; CDCl;): 3 2.90-3.01 (m, 2H), 3.35 (s, 3H), 3,71 (s, 3H), 3.91-3.96 (m,
iH), 5.04 (s, 2H), 6.90 (dm, 2H, J=8.6 Hz, unresolved), 7.13 (dm, 2H, J=8.6 Hz,
unresolved), 7.29-7.35 (m, 1H), 7.35-7.40 (m, 2H), 7.40-7.43 (m, 2H).

20 (b) 3-(4-Hydroxyphenyl)-2-methoxypropanoic acid methy] ester

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 filtered 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).



met hod as described in Exanple 14b. 25 [err]H NWR (400 MHz; CDCl[err]):
[err] O. Szvd;gmw, 1.17-1.33 (m 6H), 1.46-1.58 (m 2H), pt1$k9/609d2 (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). WD 99/ 62871 50

PCT/ SE9Q9/ 00942 52 [err] C-NWR (100 MHz; CDCl[err]): [err] 14,0, 22.6, 25.6,
29.5, 31.5, 385 51.8, 71.0, 80.6, 115.1, 129.3, 130.6, 154.3, 173.1. (c)

2- Fbxylo (2- 4 nethanesulfon | oxyphenyl } et hoxy) phenyl ] pr.gpanoi c
acid 5 )31-3{44-[3‘;( etherydRes B3 methaxyarapapoi 5 nmet hyl
ester (0. 1.19 mml e) and 2 (4- met hanesul f onyl oxyphenyl ) et hanol

(0.2578 gmetk%lqﬁtel’rnol e) was di ssolved in dichloronmethane (5 m) under argon.
Azodi car bonyl dipiperidine (0.451 g; 1.789 nmmole) 10 was added foll owed by
addi tion of triphenyl phosphine (0.375 g; 1.423 nmmole). The reaction m xture

was st i rr R¢-Hydiok9phengli2emethokypreputoitidcid methipbester wasra&ydhtedrwnhdn(ét- hane (2
m ) was added. The reaction m xture was stirred_ for anot her hoHrs and

the n f4 | tmc%ﬁnesnﬁmﬁ%xwhmeﬂﬂblqumﬁ{ mnbﬁlif -

dri dlwt Cyoegrid e prep AR @ﬁr@%n&&%r“’esrﬁi@ﬁ%ﬁ%ﬂ%@%gl Cesi due
2:1 1:1 0. 381

0" (57 o6 P REaR T ox*@*&?*‘fﬁfﬁeﬁ nanesul T onyl oxyphenyl } o

et hoxy) phenyl ] propanoi ¢ aci d net hyl ester [err] H-NWR (400 MHz; CDC [err] ) :

0. 86 1.32 6 -1.58

E(ran”] ey (QOMHZ;JGN&)}& 31—%’0&0& 3§WE2§9&%§P%3(H?1%1§%33451 3.58

o 30 sr’ééﬁ) &?@éﬁweéfb’%%ﬁnf% 45%« YT B gl deh e s By (0T

2K, ) 8 S utiEsoli) S50 (6 2, T=B6 Helreddiived) 72 Btdtn, 2HT) 128 61HEE dhresolved),

7.33 (dm, 2H, J=8.6 Hz, unresolved).

Example 15. 3-{4-[2-(4-Methanesulfonyloxyphenyl)ethoxy]phenyl}-2-methoxypropanoic

15 acid

3. {4-[2-(4-Methanesulfonyloxyphenyl)ethoxy]phenyl}-2-methoxypropanoic acid methyl
ester (described in Example 14) was hydrolyzed using the same method as in Example 2 to
give 3-{4-[2-(4-methane-sulfonyloxyphenyl)ethoxylphenyl}-2-methoxypropanoic acid

20
| 'H-NMR (500 MHz; CDC1,): & 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, 1H), 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, 2H, J=8.3 Hz, unresolved), 7.32 (dm, 2H, J=8.3 Hz,
unresolved), 9.36 (bs, 1 H).
35 PC-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

30



25 [err] CNWR (100 MHz; CDCl[err]): [err] 14,0, 22.5, 25.5, 29.5, 31.5,

35.1, 37.2, @f&?’gl 7, 68.1, 70.9, 80.5, 114.3, 121 9, 129, orshodiboshz

130.5, 137. 157.4,-172.9. Exanple 17. 2 :

- Hexyoxy- 3-[ 4- (2-{4- nethanesulfonyloxyphenyl}ethoxy)phenyl]propan0|c 30

aci d WD 99/ 62871 51

PCT/SE99/00942 53 Lithium hydroxi de hydrate (0.036 g; 0.85 nmol e) dissol ved
in water (2.6 mM) was slowy added at roomtenperature to a sol ution of

2- hexyl oxy- 3-[ 4- (2-{ 4- met hanesul f onyl oxy- phenyl } et hoxy) phenyl ] propanoi c

acid net hyl (amauBmybxypﬂeﬁyl)-theﬁdamrﬁpah@c acid methyl diter 7 5 mmol e) in

tetrahydrofuran (3.5 The reaction m xture was stirred at room
tenperature for 3.5 hours and then evaporated to renove tetrahydrofuran.

T R RO R o 28 ) i, T
2- hexyl oxy- %“‘F*sﬁ@?‘?ﬁﬁﬁﬁﬂgéﬁ?ﬁ*ﬂ?x%ﬁ%‘n @B%’éw"‘”gsﬁ‘?‘ kol vas) ©

et hoxy) phenxddqdrmawedbyebmdd{mhrofhbdym&d@((09 4@5)@1:ﬁaéyl‘here£afoh] 0.88
(t, 3H, J=6.8 Hz), 1.18-1.34 (m 6H), 1.48- 1.60 (m 2H), 2.94-2.97 (m 1H),

2 8€25 2 (1);: wamwmnmd emmmgmm@r ahothem%olem;ﬁmmg(z iwas Béfled

t
unr esol ved) g;'df}‘f éafgon sﬂu%dﬁ I‘liin‘)rﬁﬁ’%" ﬁ%mmdzj‘h?&ﬁf’“!ﬁ’”\] =8. 3
He, | 100 MHz;
oA [err]): }5@%&&1&7 %ﬁe@%&n&{itgé g h%ﬂ%‘%%? H 867%3’%{1%)%‘?%8( 68. 0,
71.2, 79.9, b&h&lo&ypﬂeﬁid)&h&?&x?pmﬂa’iﬁw@mdlﬁ%ﬁﬁest&37 8, 147.8, 157.4, 176.5.

20 Exarrpl e 18.
2- Et hoxyo 3- {4-[ 2- ( 3- net hanesul f onyl oxyphenyl ) et hoxy] phenyl } propanoi ¢ aci d

ethyl ester . QR oo ML BBELY! § 3 (3P 158Y 38 L erie 9156 (o, 98 £ 2
3.10 (m, 2H), 3.22-3-29 (m, 1H), 3.52-3.59 (m, 1H), 3.72 (s, 3H), 3.95-4.02 (m, 1H), 5.05
(s, 2H), 6.91 (dm, 2H, J=8.8 Hz, unresolved), 7.16 (dm, 2H, J=8.8 Hz, unresolved), 7.30-
7.46 (m, SH).
15
“C-NMR (100 MHz; CDCL): 8 14,0, 22.6, 25.6, 29.5, 31.5, 38.5, 51.8, 70.0, 71.0, 80.6,
114.6, 127.5, 127.9, 128.5, 129.6, 130.4, 137.1, 157.6, 173.0.

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

.20
2-Hexyloxy-3-(4-hydroxyphenyl)propanocic acid methyl ester was prepared from 3-(4-
benzyloxyphenyl)-2-hexyloxypropanoic acid methyl ester in ethyl acetate using the same
method as described in Example 14b.

'H-NMR (400 MHz; CDCL): 5 0.87 (t, 3H), 1.17-1.33 (m, 6H), 1.46-1.58 (m, 2H), 2.89-
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
(m, 2H, J=8.8 Hz, unresolved), 7.10 (dm, 2H, J=8.8 Hz, unresolved), 7.27 (bs, 1H, OH).



Met hanesul fonyl chloride (9.09 g; 79.6 mmole) was slowy added to a

sol uti on &fodes28ydr oxyphenet hyl al cohol (5 g; 36.2 mmol e) potistyoveadsfayl am ne
(12.5 m; 90.5 mmol e) in dichloronethane 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 g2th 30 sodi um bi carbonate solution .-
and brine, dried (magnesium sul fate) and the sol vent was WO 99/ 62871
PCT/ SE99/ 00942 54 evaporated in vacuo to give 9.3 g (yield 87 % of

2- ( 3- net hanesul f onyl oxyphenyl ) - et hyl met hanesul f ona

2 & hoxy- SRR MRE Ronb 4 24, B 6 $ Ao hLB DAL aci d
ethyl 5 este

2- Et hoxy- !325{31 1[39—56 3343tifdrdesul f onyl oxypheny! ) et hoxy] pheny! } propanoi ¢ aci d
et hyl ester was synthesized using the sanme nethod as in exanple 1(b) from
2- et hoxy- 3- (4- hydroxyphenyl ) propanoic acid ethyl ester (described in

Exxarm: e igw.ﬂa&&y(ﬁw-@-{mmwlfoﬂywmmmmuoky)@hmynmmmwdf onat e.
anmpl e

2- Et hoxy - mefhd] ger( 3- met hanesul f onyl oxyphenyl ) et hoxy] phenyl } propanoi ¢ aci d
15 2- Et hoxy- 3-{4-[ 2- (3- net hanesul f onyl oxyphenyl ) et hoxy] phenyl } pr opanoi c
acid was synt hesi zed from 2-et hoxy-3-{4-[ 2-(3-net hanesul f onyl oxyphenyl ) -

The sanb. AayRRE{ e B bpsi S iRRTLeRE gt PRI ) o)

7.34 (m Mﬂhemlmé’sﬁuﬁﬁylo%enﬂ)enﬁné zsms,g, J@lmﬁdlz) WEBdﬁsdi’ozed lﬂH) .16 (t,
J=6.7 Hz, 4.03 (dd,” J= 7.7 and 4.3 Hz, 3. 61 3.42 (m 1H),
3.12 (s, aidmoranamar(et(ﬁ ndl)-ender ppgon) mgzod@anbsn ldbplpgn@ne@ ‘gﬂ,z! 8% mpmo &)4)

C100 . wanedded Bllswed vy diticn pryiphendibbstine @375 1925 myfle). TR0 ¢ T
128.8, 128,0: 122 & 119:901 Ildofh tefSerimbSalt afff2%ous Indre df&ﬂ&omaémﬂe 15. 0.

(2 ml) was added. The reaction mixture was stirred for another 18 hours and then filtered.

The filtrate was washed with water, sodium hydrogen carbonate solution, diluted
potassium hydrogen sulfate solution and brine, dried with sodium sulfate and evaporated.
15 Chromatography of the residue on silica gel using heptane:ethyl acetat (2:1 to 1:1) as
eluant gave 0.381 g (67 % yield) of 2-hexyloxy-3-[4-(2- {4-methanesulfonyloxyphenyl}-
| ethoxy)phenyl]jpropanoic acid methyl ester.

H-NMR (400 MHz; CDCL): 5 0.86 (t, 3H), 1.16-1.32 (m, 6H), 1.46-1.58 (m, 2H), 2.90-
2 3.01 (m, 2H), 3.10 (t, 2H, J=6.8 Hz), 3.14 (s, 3H), 3.21-3-28 (m, 1H), 3.51-3.58 (m, 1H),
 372(s, 3H), 3.95-4.0 (m, 1H), 4.15 (t, 2H, ]=6.8 Hz), 6.81 (dm, 2H, J=8.8 Hz,
unresolved), 7.14 (dm, 2H, J=8.8 Hz, unresolved), 7.24 (dm, 2H, J=8.3 Hz, unresolved),
7.35 (dm, 2H, J=8.3Hz, unresolved).

25  “C-NMR (100 MHz; CDCL): & 14,0, 22.5, 25.5, 29.5, 31.5, 35.1, 37.2, 384, 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.

Example 17. 2-Hexyloxy-3-{4-(2- {4-methanesulfonyloxyphenyl} ethoxy)phenyljpropanoic

30 acid



Exanpl e 20.

2- Et hoxy- 3 nmet hanesul f onyl oxyphenyl ) et hoxy] phenyl W;}w aci d
ethyl ester %6;’32% 99/ 62871 sa

PCT/ SE99/ 00942 55 (a) 2-(2- N@thanesulfonyloxyphenyl)ethylnethanesulfonate
Met hanesul fonyl chloride (9 g; 79 nnnnné was slowy added to a solution of
2-(2- hydroxyphenyl)ethanol (5 g; 36 Pe) and triethylamne (7.99 g; 79
nmole) in 5 di chl oronet hane at 10[err] C. The reaction m xture was
allowed to reach roomtenperature and then poured onto a m xture of
hydrochl oric acid and ice. The phases were separated and the organi c phase
was washed with brine, dried and the sol vent was evaporated. The residue
cryst al | i zddthiym hydroxide hydrate€0.036¢ g; ®85mmols)idéssolvedirddatef (2.6 ml)y was slowly

2- (2- met hanesul f onyl oxy- phenyl) ethylnethanesulfonate 10 [er H NVR (300
M—lz CDCl [ edded at rpqm rqmpzraswe(t%a salptjon of 2tkexyloxy3efd-(25{4methanesgifonyloxys (¢

20 3, 27227%‘@1%@@9‘?@&’3’ Papgic agid my 10%%%“‘&%(15‘%{"%&%%“@531%@ 378 947

2- Et hoxys- 3-yffn eS¢ YRR {29 TP IThe Rlabtibrihikfdre $3k 8firred at room temperatur
3- (4-Benzyl oxypgenyl) 2- et hoxyacryl |?: aci éﬁgt hyl ester (%Ierg%rr be%lerr ne

Exanpl e 38pr 3.6 Rogrs ahd thén evdpejatedts rémeivedgteahytimduran. Frichydiduecwasdoadifidd0 ni )
at at nospheric pressure usi g Pd/ C 20 (10 % as cat al yst The m xture was

filtered t B 6l Mp apti} WQWW withetyl acatete.d 100

(00 . CHSeEERS ehal‘%%%(‘i‘%@@%%%%fw Blgpofibl bo fictiné ity 11
16,6 H) Zhéz"%?@“%*@” oS e Vit (e phesbesflvigpRtiy). 4.0 (1 e
Hz, unr asoleﬂsnky)phinﬁ@n(pinoicabid. J=8.5 Hz,

"H-NMR (400 MHz; CDCl,): 5 0.88 {t, 3H, J=6.8 Hz), 1.18-1.34 (m, 6H), 1.48-1.60 (m,
2H), 2.94-2.97 (m, 1H), 3.06-3.13 (m, 3H), 3.14 (s, 3H), 3.36-3-43 (m, 1H), 3.50-3.57 (m,
1H), 4.02-4.07 (m, 1H), 4.16 (1, 2H, J=6.5 Hz), 6.82 (dm, 2H, J=8.8 Hz, unresolved), 7.15

15 (dm, 2H, J=8.8 Hz, unresolved), 7.24 (dm, 2H, J=8.3 Hz, unresolved), 7.35 (dm, 2H,
J=8.3Hz, unresolved).

PC-NMR (100 MHz; CDCl3): § 13.9, 22.4, 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.

Example 18. 2-Ethoxy-3-{4-[2-(3-methanesulfonyloxyphenyl)ethoxylphenyl}propanoic
acid ethyl ester -

(a) 2-(3-Methanesulfonyloxyphenyl)ethylmethanesulfonate

25
Methanesulfonyl chioride (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
texrxperature 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



unresolved). [err]CGNWR (125 MHz; CDCl[err]): 8 14.0, 14.8, 38.3, 61.0,

66. 1, 80. godolasr: 128. 2, 130 3, 154.8, 173.0. WO 99/ 6 38511SE99/00942

PCT/ SE99/ 00942 56 c)

2- Et hoxy- 3- {4- [ 2- ( 2- net hanesul f onyl oxyphenyl ) et hoxy] phenyl } propanoi ¢ acid

et hyl- ester 2-Ethoxy-3-(4-hydroxyphenylgypropanoic acid ethyl ester ‘was

al kylated with 2-(2- 5 nmet hanesul f onyl oxyphenyl ) et hyl net hanesul f onat e

using the sane nmethod as in Exanple 1 (b) to give

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

et hyI est eVapofmdf inhiabidRoI0E WBig (yield 7 %63 of )} (3-thethagesilfényldryipheyit)- 2. 85 (d,
3079&1 H) , 315(s 3H), 10 3.25-3.38 (m 1H), 3.5-3.65 (m 1H),

3940( nlIN;ﬂl n{‘% 2H); 6.77 (d, 2H), 7.1-7.45 (unresolved m 6H).

Exampl e 21. 2-Et hoxy 3-

{4-] 2- (2- met hanesul f onyl oxyphenyl ) et hoxy] phenyl } pr opanoi ¢ aci d 15

2- Et hoxy- g fhﬁ{’& aci d
et hyl estg’t) %?ﬂ{ 32gﬂ:[?}'-(ga'Exarrpﬁge Z&WwEero y%hﬂgﬁﬂgh&ﬁéegﬁg%lyﬁet hod
as in kExaegtee 2 to give

2-ethoxy 3-{4-[2- (2 met hanesul f onyl oxyphenyl ) et hoxy] phenyl } pr opanoi ¢ aci d.
20 "H NMR (400 WHz; CDCl[err]): [err] 7.41 (m 1H), 7.35 (m 1H) 727(m
2H), 7.15 (

oH) . 4. 03% ké‘ﬁ‘ﬁi%&”@@%ﬁ“!@f”@“@é@?ﬁ%m pep gfﬂf iyl gytt”

S Sle)z aﬁa&ﬁh%s{;ﬁthesﬁze@uﬁnﬁ'@hes%h%e,mgth%as(lﬁ@xanlﬂ%‘i(l?ﬂ;dr'i?z%ﬂﬁ?R 6AH) 2.94 (dd,

CDCl [err] hydxbny;rlien)tlﬁioﬁanoiéﬂ:uﬁethimteﬁ(dei&ibeﬁ,m EXdmgle 208 al'fd 21(38. 9, "128. 1,

25 127. 122 114.4, 79.7, 67.1, 66.8, 38.2, 37.8, 30.0, 15.0. Example -

22. 2-1Ft hdgh 5 ageql{l;fop loxypherybrsthylmethaneslionaisneny| ) et hoxy] pheny! } pr opanoi c

Example 19. 2-Ethoxy-3-{4-[2-(3-methanesulfonyloxyphenyl)ethoxy]phenyl} propanoic

acid

15 2-Ethoxy-3-{4-[2-(3-methanesulfonyloxyphenyl)ethoxy]phenyl} propanoic acid was
synthesized from 2-ethoxy-3-{4-[2-(3-methanesulfonyloxyphenyl)-
-ethoxy]phenyl}propanoic acid ethyl ester (described in Example 18) using the same

method as in example 2.

20 'HNMR (400 MHz; CDCL): § 7.34 (m, 1H), 7.24 (m, 2H), 7.15 (m, 3H), 6.81 (d, J=8.6

" Hz, 2H), 4.16 (t, J=6.7 Hz, 2H), 4.03 (dd, J=7.7 and 433 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 (t, J=7.0 Hz, 3H).

25 “CNMR (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]phenyl} propanoic
acid ethyl ester

30



acid ethyl ester 30 (a) 4-[2-(3-Fornyl phenoxy) et hyl ] phenyl net hanesul f onat e
WO 99/ 6287 1yyey 9gs62871 PETISEDb/A6Y49 0942
57 3- Hydrox'ygenz-a ‘dehyde was al kyl ated with 2-(4-nethanesul f onyl oxyphenyl) -
et hyl met hanesul fonate (described in Exanple l1la) using the sane nethod as in
Example 1b to give 4-[2-(3-fornyl phenoxygit hyl ] phenyl nmet hanesul fonate. 5
[err]HHNMR (400 MHz; CDCl[err]): [err] 37712 (t, 2H, J=6.7 Hz), 3.13 (s,
3H), 4.23 (t, 2H, J=6.7 Hz), 7.13-7.18 (m 1H), 7.22-7.26 (m 2H),
7.32-7.38 (m 3H), 7.40-7.47 (m 2H), 9.95 (s, 1H). [err]CNWR (100 MHz;
CDCl [ err]) : (hHotmlMethatsulfon %xegéﬁan],etﬂ;}l]ﬁ,e orate 121. 9, 123.5, 128.6,
130. 4, 137.&,)Q1(é%7¥8, 159. 1,y 1 .9.)3)10 (b)ihanés?ﬂf rat
2- Et hoxy- 3-{3-[ 2- (4- nehanesul f onyl oxyphenyl ) et hoxy] phenyl }acrylic acid

4- met hanesul f onyl oxyphenyl ) et hox

hyl 2- Et hoxy- 3-{3-]2- henv
gf:riil i gsggirhieéh;ﬁty&)%gyléﬁ%{ég (ég;rﬂ%m@pkéw sloriy added to a solution of 5-](5)- el

i st oy 2. BYBEARE IR B S stRiRR HichRnme3299% 7S 9t e et hod
as_i n ExanplighibrométBinelatt 0 Tt QCachbi mifkthle walalbved trehdh l%oﬁﬂteh§§raane 6H,
J=7 Hz), 3.04-3.09 (m 5H), 3.99 (q, 2H, J=7 Hz), 4.15 (t, 2H, J9=7 Hz),

4.27 (appar emi thgn gourediontd a fnikinye ofthy@roshBiic @cid ahéfice. ThOphases wa sepharited

o | s e Vi G S T
X e A . WA ey DLAC, YHC@L &8¢ WL )05d L2,

12170 122 foiahRefraniA8 ugon sy to B 9/a g o o' 2. bibhuahesu iy

2- Et hoxy- 3- é&%ﬁ&mﬁmﬂt&onyl oxyphenyl ) et hoxy] phenyl } pr opanoi ¢ aci d
ethyl 25 este

2- Et hoxye 3- { 3- [ 2- (4- net hanesul f onyl oxyphenyl ) et hoxy] phenyl }acrylic acid

ethyl ester (3.69 g: 8 50 mmpl %) was hﬁdro%enat ed for 3.5 hours_at

at mospheri c Mﬁgtﬁ?@ MHzeER(4): 5 2.85 (s, 3H), 3.15 (1, 2H), 3.25 (s, 3H), 4.4 (1, 2H), 7.2-7.35
(m, 4H).
BC NMR (100 MHz; CDCl,): 8 30.3, 37.2, 38.5, 69.0, 122.4, 127.6, 128 8, 129.6, 131.8,
147.5.

15

(b) 2-Ethoxy-3-(4-hydroxyphenyl)propanoic acid ethyl ester

3-(4-Benzyloxyphenyl)-2-ethoxyacrylic acid ethyl ester (described in Example 38a) (62 g;

0.19 mole) was hydrogenated in ethy! acetate (400 ml) at atmospheric pressure using Pd/C
20 (10 %) as catalyst. The mixture was filtered through celite and evaporated ir vacuo to give
| 45.6 g (vield 100 %) of 2-ethoxy-3-(4-hydroxyphenyl)propanoic acid ethyl ester.

'H-NMR (600 MHz; CDCL): & 1.17 (t, 3H, J=7 Hz), 1.23 (t, 3H, J=7 Hz), 2.95 (d, 2H,

J=6.6 Hz), 3.35-3.42 (m, 1H), 3.58-3.64 (m, 1H), 4.0 (t, 1H, J=6.6 Hz), 4.17 (q, 2H, J=7
s Hz), 5.97 (s, 1 OH), 6.74 (dm, 2H, J=8.5 Hz, unresolved), 7.08 (dm, 2H, J=8.5 Hz,

unresolved).

PC-NMR (125 MHz; CDCL,): § 14.0, 14.8, 38.3, 61.0, 66.1, 80.3, 115.1, 128.2, 130.3,

154.8,173.0.



acetate (70 ml) and acetic acid (0.5 m) using Pd/C as catal yst and then

filtered Woewagy130 hyflo. The sol vent was evaporated i n pCIISEYS/00942

di chl or onet hane and water were added and WD 99/ 62871 :

PCT/ SE99/ 00942 58 the phases were separated. The organi c phase was drie
(sodi-um sul fate), filtered and evaporaséd in vacuo to give 3.45 g (yield 93
% of 2-ethoxy-3-{3-[2-(4- nethanesul fonyl oxyphenyl)ethoxy] phenyl } propanoi c
acid ethyl ester. 5 [err]H-NVMR (500 MHz; CDCl[err]): [err] 1.16.(t, 3H,
J=7 Hz), 1.22 (t, 3H, J=7.1 Hz), 2.95-2.99 (m 2H), 3.09 (t, 2H, J=6.7 Hz),
3.13 (s, QH-Ettxyi3-$4-52(2-methangsulfonydexyphenyljethoxyiphenyd} propanaio agidhethyly) :
4.13-4.20 (m 4H), 6.73-6.85 (m 3H,), 7.15-7.25 (m 3H), 7.34 (dm 2H,
J=8.6 Hz, resolved). [err]CGNWR (100 MHz; CDCl[err]): [err] 14.2, 15.0,
35.1, 37.2, 39.3, 60.8,68.0, 80.1, 112.7, 115.6, 10 121.9 (overl apping
signals), 129.2, 130.5, 138.0, 138.8, 147.8, 158.5, 172.5. Exanple 23.

2- Et hoxy- S-Ekyl 24tiytiolphasptdpanyic asidoiteylshiewasaliyiated wit 2{ppanci ¢ aci d
15 Lithium hc;%grogi e h rate)phf.175 g; 4.18 mmole) in water (5 nl) was
sl ow ys aduoiethanesutforylo enyl)sthylmethanesulfonate using the same method as in Example 1

T P St e s e
tetrahydr&ilﬂ!;/ rO(17 m) at 0 C After stirring at roomtenperature for 2

hours tetra Turan was renoved by evaporation in vacuo. The residue was
extracted with diethyl ether. The water phase was 20 acidified with

washed wi T NVRE00 MRz RGN Bt Bt SED B (& EEL A (b eDhs 3Bl e
o et ndky- 525G Aot T AR A STy 48R 6By 20 ST b P oS
2 01 2. oa Bl ML, (2000 T SHy, 5. 00 (s, 3H), 3.33-3.41 (m 1K)
3.56-3.64 (m 1H), 4.03-4.08 (m 1H), 4.13 (t, 2H, J=6.9 Hz), 6.75 (dd, 1H,
1=8.3, 2. %anrgzpke’zf'z-%%ho(xsyl& %i?i—(ﬁlhgt%at(xgshlf%%loi]y:piégyl e dxyf;ih]égirﬁpl%% orﬂ:’ 3H,
acid
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]phenyl} propanoic acid.

2 'HNMR (400 MHz; CDCL): 8 7.41 (m, 1H), 7.35 (m, 1H), 7.27 (m, 2H), 7.15 (d, J=8.4

" Hz, 2H), 6.82 (4, J=8.4 Hz, 2H), 4.19 (t, J=6.8 Hz, 2H), 4.03 (dd, ]=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 (t, }=7.0 Hz, 3H).
5C NMR (100 MHz; CDCL,): & 175.7, 157.5, 147.6, 131.5, 131.4, 130.5, 128.9, 128.1,

5 1273,122.1, 1144, 79.7, 67.1, 66.8, 38.2, 37.8, 30.0, 15.0.

Example 22. 2-Ethoxy-3- {3-[2-(4-methanesulfonyloxyphenyl)ethoxy]phenyl} propanoic
acid ethyl ester

1 (a) 4-[2-(3-Formylphenoxy)ethyl]phenylmethanesulfonate



7.31 (dm 2H, J=8.56 Hz, unresolved), 10.91 (bs, 1H, OH). [err] GNWR (125

MHz; CDC [ er N r] 14.8,35.0,37.0,38.8,66.4, 67.9,76.5, . 6,
30 121.78, ‘ﬁé%wg{f,%r 129.1, .130.4, 137.8, 138.5, 147.7, 158. 9@&125
99/ 62871 PCT/ SE99/ 00942 59

Exanpl e. 24. 57

2- Et hoxy- 3-{4-[ 3- (3- net hanesul f onyl oxyphényl ) pr opoxy] phenyl } pr opanoi ¢ acid
ethyl ester 5 (a) 3-(3-Mthanesul fonyl oxyphenyl) propyl net hanesul f onat e

Met hanesul fonyl chloride (4.77 g; 41.8 muole) in dichloromethane (20 )
was slowy added to a solution of 3-(3-hydroxyphenyl)-1-propanol (3.03 g;
19.9 mmole) and triethylamne (6.04 g; 59.7 mmol e) in dichloronethane at

-20 C. The Bdﬁyﬂro:q«bemaidehy wmlh}datethWitb\Zdé-mahmadfonyhmyphmyberat ure and

solid material was fil ereg The filtrate was washed w th_sodi um

bi car bonat e ¢thyimathangs yn!aﬁédn bxample 1a} psing thesgpe siethod gain Bxampladh ¢ he

sol vent vas , e b f chromat ography on silica
gel using di C%ﬁggéﬁf—ﬁé‘h&lp‘ﬁ%ﬁ%ﬁﬂﬁﬁip&;@ﬁﬁgﬁgﬁgé OB ret hanol ) gave 4.22 g
(yield 69 % of 3- (3-nethanesul fonyl oxyphenyl) propyl net hanesul fonate. 15
[err] H NWMR g300 MHz; CDCl[err]): [err] 2.0 (m 2H), 2.7 (t, 2H), 2.9 (s,

3H), 3.1 (s, HM(WWCM*D) 5 3.1D%; ZHJEG(WHZBBDB (g 33),7433 (tITZHJJ=%7HZ)
[err] CG-NMR (75 ; ]ﬁ)é [ er % 9, 119. 8,
122.1, 127. 13173158@1123 82-7284my 28, 7. 3207 33(m 5, 740-747(m,2H) 55 5, 16D,

2 S e g G R Y s OB A0S 1R i 21

(described g7 5xpmy, ¢s£0bbo1was 25 alkylated with
3- (3- et hanesul fonyl oxyphenyl ) propyl nmet hanesul f onat e usi ng t he same net hod

as in 1o
(b) 2-Ethoxy-3- {3-[2-(4-methanesulfonyloxyphenyl)ethoxylphenyl} acrylic acid ethyl ester

2-Ethoxy-3-{3-[2-(4-methanesunifonyloxyphenyl)ethoxy]phenyl} acrylic acid ethyl ester
was synthesized from 4-{2-(3-formylphenoxy)ethyllphenylmethanesulfonate and (1,2-
15 diethoxy-2-oxoethyl)(triphenyl)phosphonium chloride using the same method as in.

Example 1c.

H-NMR (400 MHz; CDCL): § 1.34 (2x t, 6H, J=7 Hz), 3.04-3.09 (m, SH), 3.99 (q, 2H,
J=7 Hz), 4.15 (¢, 2H, J=7 Hz), 4.27 (apparently q, 2H, ]=7 Hz), 6.8-6.85 (m, 1H), 6.92 (s,

2 1H),7.1-7.25 (m, 3H), 7.28-7.33 (m, 3H), 7.39-7.42 (m, 1H).

 SCNMR (100 MHz; CDCL): 5 14.0, 153, 34.7, 36.8, 60.8, 67.4, 67.9, 1152, 1217,
122.7,123.2, 129.1, 130.2, 134.7, 137.6, 144.7, 147.7, 158.3, 164.1.

(c) 2-Ethoxy-3-{3-[2-(4-methanesulfonyloxyphenyl)ethoxylphenyl}propanoic acid ethyl

25 ester

2-Ethoxy-3-{3-[2-(4-methanesulfonyloxyphenyl)ethoxylphenyl} acrylic acid ethyl ester
(3.69 g; 8.50 mmole) was hydrogenated for 3.5 hours at atmospheric pressure in ethyl
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



exanple 1 (b) to give

2- et hoxy- svd ¢ord28n1( 3- met hanesul f onyl oxyphenyl ) propoxy] - phesyt/$xwapmzoi C
acid ethyl ester. WO 99/ 62871 .

PCT/ SE99/ 00942 60 [err]H NVR (300 MHz; CDCl[err]): [err] 1.15 (t, 3H), 1.2
(t, 3H, 2.1 (qvint, 2H, 2.8 (t, 2H), 58.95 (d, 2H), 3.05 (s, 3H), 3.3-3.4 .
(m 1H), 3.55-3.65 (m 1H), 3.85-4.0 (m 3H), 4.15 (q, 2H), 6.8 (d, 2H),
7.1-7.22 (m 5H), 7.35 (t, 1H). [err]CGNWR (75 MHz; CDCl[err]): [err] 14.2,
15.1, 30.6, 31.9,37.2,38.4, 60.8,66.2,66.5, 80.4, 5 114.2, 119.5, 122.0,
127. 6, 12thephadedvede sepamted, Thel drganic phasesyas dried §sodivia solfatp) filtered and .

2-Eth -3-{4-[3-(3-nmeth | £ | | | [ i d
10 dzzz%hfﬁépﬂf[éﬁ‘hlgﬂgwg{?ﬁ?%%g%%ﬁﬁ%ﬂ%’&gﬁﬁ ”Zh}eﬁﬁ’f propanor

| S : e usi n e sane
ot hoa. as MRS ERSIrIR S oty HER) Fpfofeloid Béid A Secds 9

2- et hoxy- 3-{4-[ 3- (3- et hanesul f onyl oxyphenyl ) pr opoxy] phenyl } pr opanoi ¢ aci d.
[err]H-NMR (300 MHz; CDCl[err]): [err] 1.15 (t, 3H), 2.1 (qvint, 2H), 2.85
(1 t, 2?);9 21:1-941&12{((500 NH-;I)@IG)DCI;)SS l:iG]((,?H,gﬂ 12-123.1322-0, 3H, Jeh1 Hz))2.93-.259:)%9(m,67 (m
, 3.95 (t, , . 4.05 1H), 6. , 1.1-7, 5 7 t,
11 Lerr EEDIMS (RS T EDG b (s B, 351335 i, 810 20563 00 s 1y 295705 o
66. 5, 66. vgal $) : 1@, : 44. 2,
fang TR 313740 fn, @apr%p-eé%(_r&’, 3 4:18:7.39 §nS3my) 93 4%dnt 38, e 6

149. 4, 157

2- Et hoxy- 31 fnredotiétt)( 2- pr opanesul f onyl oxy) phenyl ] - et hoxy} phenyl ) propanoi c
acid ethyl ester (a) 3-

{ 4- [ 2- (4- BERNMB 0dHy] CBOLINE/ 14 d5)0, B52; 31.2,039hr6H8:168i0; 80.d) H12:T,Hyb.6est er
25 Azodi car bonyl di pi peridin 7.5 0; mo| e de o]

2- et hoy- 3218 (o bpawgﬁ}@ﬁlf),)lg?ép&%ﬁ?@i& E%%Hiﬂ"ﬁi?@g, ’(‘&eécr i bed in
Exanple 20b) (7 g; 30 mmole), 2- (4-benzyl oxyphenyl)ethanol (6.8 g; 30
nmol e) and tri phenyl phosphine (7.8 g; 30 mmol e) di ssol ved i

di chloro m_xtaraqgﬁ 23 DiRhoEL 3 BgMeﬂ{aﬂéﬁﬂfoﬁy\lbﬁyﬂieﬂyBetﬁaﬁ]ph@y!}ptdmﬁel vent

was evaporated in vacuo an I et hyl ether was added. The solid material was
filtered afid after 1 .

15 Lithium hydroxide hydrate (0.175 g; 4.18 mmole) in water (5 ml) was slowly added to a

solution of 2-ethoxy-3-{3-[2-(4-methanesulfonyloxyphenyl)ethoxy]phenyl}propanoic acid
'-ethyl ester (described in Example 22) (1.66 g; 3.80 mmole) in tetrahydrofuran (17 mi) at 0°

C. After stirring at room temperature for 2 hours tetrahydrofuran was removed by
evaporation in vacuo. The residue was extracted with diethyl ether. The water phase was

20 acidified with hydrochloric acid, and extracted with ethyl acetate. The organic phase was

| 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,): § 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 (t, 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-NLAR (125 MHz; CDCL,): § 14.8, 35.0, 37.0, 38.8, 66.4, 67.9, 76.5, 112.7, 115.6,

0 121.78,121.81, 129.1, 130.4, 137.8, 138.5, 147.7, 158.4, 176.7.



30 hour and the filtrate was evaporated in vacuo. Purification by

chromat ogr a i1ica gel WO 99/ 62871 .
PCT/ SE99/ 00%992&%8739 ng ethyl-acetate:dichloronmethane as el 85?]’?‘%’5"\9%“10 g

(yield 75 %9 of 3-{4-[2-(4-

benzyl oxyphenyl ) et hoxy] phenyl } - 2- et hoxypggpanoi ¢ acid ethyl ester.
[err]HHNMR (300 MHz; CDCl[err]): [err] 1.15-1.30 (m 6H), 2.95 (d, 2H),
3.05 (t, 2H), 3.3-3.42 (m 5 1H), 3.58-3.7 (m 1H), 4.0 (m 1H)),
4.05-4.25 (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 5H). [err]CNWR (75 MHz; CDCl[err]): [err] 14.3, 15.1,
35.0, 38.5, _60.8, 66.2 689, 70 0, 80.5 114.4, 114.9,127.5, 128.0, 128.6,
129. 3, 130. Bxample 24,12:Ethoxy-3s{#-[3-(3methanesulfonyloxyphenyBpropoxy]phenyl} prapengic 3-

{4-12-(4- hygéeiﬁ g | ) et hoxy] phenyl } propanoi ¢ acid ethyl ester.
3-{4-[2-(4- %’?’ %%henyl ) et hoxy] phenyl } - 2- et hoxypr opanoi ¢ aci d et hyl
ester (16 g; 35.6 mol e) was hydrogenated at atnospheric pressure in ethyl
acetate (300 m) using Pd/C (dry, 10 %9 as catalyst. The m xture was

filteredst h(a)3gB-Methariesulfonyldaxigphengl)propyimetitndsulfopatapor at ed i n vacuo to give
11.2 g (yield 88 % of 2-ethoxy-3-{4-[2-(4-
hydr oxyphenyl ) et hoxy] phenyl } propanoi ¢ acid ethyl ester. [err]H NVR (300

Iy .55 oWtangruliphp chiptge (417 bt € ople)in Gspiofors e (o s oy < 1
%:084% er ?]' )7 53‘?5? ri]’ ‘ i“i?‘%‘?‘l%f.“%i?""si‘?’g?’?é .m??,'l%ml .pﬁﬁ,a%%l.(%?’gg’ g9 @g@nﬁﬂim 115. 5,
129. 1, 129. 8tric8fyldniha (6.04 §;59.7/miiole) fn dicklofbmetieane at -20° C. The reaction mixture was

2- Et hoxy- 3-(4-{2-[ 4-(2-propanesul fonyl oxy) phenyl ] et hoxy} phenyl ) pr opanoi c
aci d 2510 et Aaweddp sgaclroom pameaq%smxmteralwﬁimed e §ltratd wasadded to

P
275! o0 S el e R R D B PRIBE2: .,
Coba) oy PSSP A, P Onbilgogt T ©) Ve
using dichloromethane:methanol (gradient 0-8 % methanol) gave 4.22 g (yield 69 %) of 3-
(3-methanesulfonyloxyphenyl)propylmethanesulfonate.
15
'H-NMR (300 MHz; CDCL,): 8 2.0 (m, 2H), 2.7 (t, 2H), 2.9 (s, 3H), 3.1 (s, 3H), 4.15 (t,
"2H), 7.05-7.15 (m, 3H), 7.2-7.3 (m, 1H).
BC-NMR (75 MHz; CDCL,): § 30.3, 31.2, 37.3, 37.4, 68.9, 119.8, 122.1, 127.6, 130.1,
143.0, 149.4.
20
. (b) 2-Ethoxy-3-{4-[3-(3-methanesulfonyloxyphenyl)propoxy]phenyl}propanoic acid ethy!
ester

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.
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t enper at Uk 99p2gAr Was added and the m xture was extract edPQEW/$ED9/00942

di chl oronet hane. The organi ¢ phase was washed with hydrochloric acid (1M
and sodi um bi carbonate solution, dried (nmagnesium sul fate) and evaporat ed
in vacuo to give 1.75 g (yield 90% of

et hoxy- 3- (4-{2-[4-(2-propanesul f onyl oxy) phenyl ] et hoxy} phenyl ) propanoi c aC|d
ethyl 5 ester. [err]H NWR (500 MHz; CDCl[err]): [err] 1.16 (t, 3H, J=7 .
Hz), 1.22 (t, 3H, J=7 Hz), 1.55 (d, 6H, J=6.7 Hz), 2.92-2.96 (m 2H), 3.08

(t, 2H JH-NHR 360m&caﬂclgm1uls)(t,m)41.m smxm(qm,zﬁ)&ss(i,m) ems 1H),
3.94-3.98 (m 1H), 4.11-4-

unr eso: vegg)l, 2H), 3.05(s BfD,23—$-331-:(81, GH)B Sirﬁxﬁésiml(,\lﬂg.? 85|7E'X491(H|(.(3H2)7‘21-§ (QI 286 Hz,
unr esol ve unr esol ve a e

2- Et hoxy- ¥ %@»%ﬁi[ﬁl’?}ﬂgﬁ%ﬁéﬁﬁ t oxy) phenyl ] et hog} phenyl ) pr opanoi ¢
acid 15 UGHMB (75 MHz; CDCLY. 8 142, 15.1, 30,6,

80.4,
2- Et hoxy-3 2 prop nesu Yonyl oxy?p’hé oxy eny?fpropanm c

acid etshylj123t €19.4,d039; 126, 129. ﬂmmoaﬁ)mammmwﬁzm §isi ng the sane
met hod as in Exarrp e 2 to give

2-ethoxy-3-(4-{2-[4-(2- propanesulfonyloxy)phenyl]ethoxy}phenyl)propanoic .

acid. 20 [ery N 50 err er 17 =7.2. Hz),
15a (a, dEampidds oS- 15 etinesiiohlsxyaichyirdhp eyt pRepaadiss |1y
2H),355§§165(m1H) 4.01-4.06 (m 1H), 4.14 (t, 2H, - J=6.9 Hz), 6.81
(dm # unresolved), 7.15 (dm 2H, J=8.6 Hz, unresolved), 7.21
(dm 2H, J 8 6 Hz, unresol ved), 7 31 (dm 2H J 8 6 Hz, unresolved), 7.96
(bs, 1H). [err C-NWR (125 MHz;

15.0,18.7 235thp;cs-‘3- Léz(33n6bmyﬂd§mzlomplrenﬂ)mpoxmhe@l}Prmw apighethyl 130. 5,

L B et e TR T il bt B2 ot o

ethyl estep give 2-ethoxy-3-{4-[3-(3-methanesulfonyloxyphenyl)propoxy]phenyl} propanoic acid.

H-NMR (300 MHz; CDCL): § 1.15 (¢, 3H), 2.1 (qvint, 2H), 2.85 (t, 2H), 2.9-3.07 (m, 2H),
15 3.1(s, 3H), 3.37-3.47 (m, 1H), 3.57-3.67 (m, 1H), 3.95 (t, 2H), 4.05 (m, 1H), 6.8 (d, 2H),
7.1-7.2 (m, SH), 7.35 (¢, 1H). '
BC.NMR (75 MHz; CDCL): 5 15.0, 30.6, 31.9, 37.3, 37.9, 66.5, 66.7, 79.8, 114.3, 1195,
122.0, 127.6, 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)ethoxylphenyl}-2-ethoxypropanoic acid ethyl ester

25 Azodicarbonyl dipiperidine (7.5 g; 30 mmole) was added to 2-ethoxy-3-(4-
hydroxyphenyl)propanoic acid ethy! 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
e\;aporated 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



30 WD 99/ 62871

PCT/ SE99/ 0Q £~ Et hoxy- 3-{4- [ 2- hydr oxyphenyl ) et hoxy] pheg R 0I C
acid et hyl O‘Z'é{%g}réﬁzgescri bed i:n Exanpl e 26b) was esterified wt a5

4-ni trobenzenesul fonyl chloride using the same nmethod as in Exanple 26 (c)
to give 2-ethoxy-3-(4-{2-[4-(4-

ni't r obenzenesul f onyl oxy) phenyl ] - et hoxy} &rllenyl ) propanoi ¢ acid ethyl ester.
[err]H-NVR (400 MHz; CDCl[err]: [err] 1.16 (t, 3H, J=7 Hz), 1.23 (t, 3H,
J=7 Hz), 2.92-2.97 (m 2H), 3.05 (t, 3H, J=6.5 Hz), 3.30-3.39 (m 1H),

3 1) o ey gyl a0 gl 700 B 6 [0 2
unr esol ved)begéglwg,?l)(egﬁwﬁi&y?};%?gm&g@%m}d eﬂgl%&gf'dm 2H, J=8.8 Hz,

10 unresolv unr esol ve .36 (dm 2H, J=8.8
Hz, unresolved). Exanple 29. 2-Ethoxy-3-(4-

ok B CHRAER AL RIS o LA 12
02 e 3487 A . 1 NSl s 45, 38 67
2- et hoxy- 3-Jg; ”iﬁ%%’%wﬁz@g@ﬂ f onyl oxy) phenyl ] et hoxy} phenyl ) pr opano

ic acid 20 J[err]H err]): [err] 1.16 (t, 3H, J=7 Hz),
2.91-3. 01 (‘ia-NMR (75Miz; €DG,)(hi4.3HS,1, 3507385,49.8, 66.2168.9, W.GR0F,6644m 1H),

4.04.06 (m L4.084. 14 , . 6. 7 2H, J=8.6 Hz, unresolved), 6.92
(dm 2H, J:'é.}"s), P—E’{gdrA?Pé’sbé&dég%??%"ﬁéﬁgm&%ﬁdég‘lelﬁé, 1éﬁﬁgé’g?-€-ed), 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 [err]CNWR (125 Miz;

o : ) ¥ A dder3, 121.9,
Toa b o 3 S (s pfenyf Shény Her I et ddid e e 3

Exanpl e 30. 2- Et hoxy-3-{4-[2-(4-
Pheny et h i Bk o penyeiony Tpnendi) 3 eh B psbpanoic acid ettiyt Ssted (16 % ©"
35.6 mmole) was hydrogenated at atmospheric pressure in ethyl acetate (300 ml) using
Pd/C (dry, 10 %) as catalyst. The mixture was filtered through celite and the solvent was
15 evaporated in vacuo to give 11.2 g (yield 88 %) of 2-ethoxy-3-{4-[2-(4-
hydroxyphenyl)ethoxy)phenyl}propanoic acid ethyl ester.

"H-NMR (300 MHz; CDCL): 5 1.1-1.30 {m, 6H), 2.9-3.05 (m, 4H), 3.3-3.45 (m, 1H),

3.55-3.70 (m, 1H), 4.0 (m, 1H), 4.1 (t, 2H), 4.02 (q, 2H), 6.5 (s br, 1 OH), 6.75-6.85 (m,
2 4H),7.057.2 (m, 4H).

BC.NMR (75 MHz; CDCL): 5 14.2, 15.0, 34.9, 38.4, 61.1, 66.3, 69.0, 80.4, 1144, 1155,

129.1, 129.8, 130.0, 130.4, 154.7, 157.6, 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)ethoxyJphenyl} propanoic acid ethyl ester (1.5 g; 4.18 mmole) in dry
dichloromethane (20 ml). After cooling to 0° C isopropylsulfony! chloride (0.9 g; 6.28

30 mmole) was added slowly. The reaction mixture was stirred over night at room
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PCT/ SE99/ QfePebs2ed 2- Et hoxy- 3-{4-[ 2- (4- hydr oxyphenyl ) et hoxyRQI/sRI9NIN2 Opanoi ¢
acid ethyl ester (described in Exanple 26b) ( 0.54 g; 1.5 mmole) was -

di ssolved in dichloromethane (15 m), triethylamne (0.23 g; 0.31 m; 2.25
mol ) was added. The solution was coobgd to O [err] C and benzyl sul f onyl
chloride (0.43 g; 2.25 mmole) dissolved in dichloronmethane (5 M) 5 was
added. The resulting m xture was all owed to reach roomtenperature and was
stirred over night. Water was added, the organic |ayer separated and the
wat er pha@mpmamwmmmmemmasexmgt withdichlovemethangsThgashed

Gryi ng. i Hag ahass v esbied itk Raipapltbey 7 OV sl 5288 Pishbonste slStioty ai e
The cr ude ,13‘5;2" silica. The
conpound Wa W@?‘@ﬁﬁﬁ@hepta # cet a@%?g@g@hﬁé@vgg&;g 1:1). Pure
fractions 3 Mﬁfid-(%ﬁb;ﬁﬂékﬂﬂbﬁl )?m wemaxﬁpﬁsayupraﬁaﬂmmxd ethyl

2- et hoxy- 3-{ - (4- phenyl et hanesul f onyl oxyphenyl ) et hoxy] phenyl } pr opanoi c
acid eihyesterster [err]HNWVR (300 MHz, CDCI[err]) [err] 1.18 (t, 3H); 1.25

(t, 3H); 2.97 (d, 2H); 3.09 (t, 2H); 330 15 3.45 (m 1H); 3.55-3.70 (m
1H; 3.98 (t,1H); 4.14 (t, 2H); 4.19 4.52 (s, 2H): 6.82 (d, 2H):

(a,

1,55 (S, ok ot k0P Bl g B ey o e (7
22860 1i517£5 7 1 222972-%% éﬁ" 2&1393 08 g;LZﬁ 7 Hﬁp 3731-3.39 (rh, 1H}(B.£1-350m), 137. 9,
{4-] 2- (4- m@smmméﬂ): b%B@ijhéWl 4 élﬁo}g/(m,;ﬁé)mqoddupaa&bulew&rl@ _
aci d 26 urtippliedd 1Y G P Lo s RzckBRGOD e 21 (dima 267 HER TR ) lae ¢
oty o s SafesRyedl AT Bt 2 8 L e e Tesulting ol ution
was stirred at roomtenperature over night :

Example 27. 2-Ethoxy-3-(4-{2-[4-(2-propanesulfonyloxy)phenyl]ethoxy} phenyl)propanoic

acid

15

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

ester (described in Example 26) was hydrolyzed using the same method as in Example 2 to

give 2-ethoxy-3-(4- {2-[4-(2-propanesulfonyloxy)phenyl]ethoxy} phenyl)propanoic acid.

20 'H-NMR (500 MHz; CDCL): & 1.17 (t, 3H, ]=7.2 Hz), 1.54 (d, 6H, J=6.8 Hz), 2.91-2.98
(m, 1H), 3.03-3.1 (m, 3H), 3.38-3.52 (m, 2H), 3.55-3.65 (m, 1H), 4.01-4.06 (m, 1H),
4.14 (t, 2H, J]=6.9 Hz), 6.81 (dm, 2H, J=8.6 Hz, unresolved), 7.15 (dm, 2H, J=8.6 Hz,
unresolved), 7.21 (dm, 2H, J=8.6 Hz, unresolved), 7.31 (dm, 2H, J=8.6 Hz,
unresolved), 7.96 (bs, 1H).

35 “C-NMR (125 MHz; CDCL): 5 15.0, 16.7, 35.1, 37.8, 52.3, 66.8, 68.2, 79.7, 1144, 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



and then acidified with hydrochloric acid (2M. Extraction with ethyl

acet ate, drywoessstin rragne5| um sul fate and evaporat I on gave persidoahol2 92%
of 2-ethoxy-3-{4-[2-(4- 30" =

phenyl nmet hanesul f onyl oxy- phenyl ) et hoxy] phenyl ) pr opan0| c acid as an oil.

WD, 99/ 62871 63 PCT/ SE99/ 00942
65 [err] H- NVMR(500MHz, CDCl[err]): [err] 1.20 (t, 3H); 2.94-3.01 (dd, 1H);
3.06- 3.13 (m 3H); 3.41- 3.52(m 1H); 3.58- 3.69 (m 1H); 4.06 (dd, 1H);
4.15 (t, 2H); 4.53(s, 2H); 6.84(d, 2H); 7.09 (d, 2H); 7.18 (d, 2H); 7.31

(d: 2H); 7. aﬁﬁow-éﬁzqumxyph&ﬂbﬁokybﬁénmo anbld dcid éthyl estbﬁ(de&crib'édB
35.4, 38.1, .57.0, 67, , 80,0, 114.7, 122.2, 127.5, 129.1, 129.

129. ﬁ 130, in Examplg: 5@3@5 fsteliféqd\yl iﬂsr@mwﬂonﬂmhﬁmml blth;e sme-

2-E 3- 10

act EI ot hy| éﬂiéfﬂg?#gﬁ%??i‘@%éﬁc W BS AL By Efﬁ&yhil EE?CFLE aci ¢
Soluti on of nledbetzchdshifBiylon JpHETPH Etboky inef oRodaRbi Sb iyt et 3 ° 20Ol 10

dry tetrahydrofuran (30 m) at -50 C under nitrogen atnosphere, the m xture
was stlrred for 1.5 hours and then the tenperature was allowed to rise to 2

C. 1-(3- benZA-NME(HRAMHZCRELY fel. lﬁz(@%l-i?dlz)nbreqt LG Hm)2.92+2.97 (m,

over i gt ol o Garhdrod RS 0T o T3t M. 1555 5 on ﬁéwfﬁo )
was added a(t,dZHfJEGrsﬂz)ih (‘*’]bﬁ ?J’Iﬂia)hé%i%dﬁ‘ﬂiﬁ J&g?aﬂ%%l%@re phase

was extracted twi ce w acet or’gani ¢ phases i ned

and the sol 2Hn1=863/Hp,0mﬁseNed)p7 L4 (dm, 2H, =8 m}mmwﬂ) C‘ﬁzi)ginﬁ fMH)Elﬂs QSIHzaIO hy
usi ng et hyl acet ate hept ane_as el uant gave O. yield 1 of 3-

benzy| oy phisfpsotved) HpE8R, HQGKWOUC%BQGMIHM&MMWM)UW of

Z and E isoners, Wmch was used in the next step w thout further
purification. 25 Major isomer [err]H NVR (500 MHz; CDCl[err]): [err] 0.99

(t, 3H J=TEkimple 39.3Efhbxy-314- {3 74-(Hadtrobenzkiesifonyibly)phenyljethoxy} phenyl)-
propanoic acid

15 2-Ethoxy-3-(4- {2-{4-(4-nitrobenzenesulfonyloxy)phenyl]ethoxy}phenyl)propanoic acid
ethyl ester (described in Example 28) was hydrolyzed by the same method as in Example 2
to give 2-ethoxy-3-(4-{2-[4-(4-nitrobenzenesulfonyloxy)phenyl]ethoxy} phenyl)propanoic

acid

20 'H-NMR (500 MHz; CDCL): § 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 “C-NMR (125 MHz; CDCL): 5 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



3.88 (q, 2H, J=7 Hz), 4.0 (q, 2H, J=7 Hz), 5.11 (s, 2H), 6.94 (dm 2H, J=9
Hz, unresoygesps7y. 11 (dm 2H J=9 Hz, unresolved), 7.33-7r&0/SEs00d4d). 30
WD 99/ 62871 PCT/ SE99/ 00942
66 (b) 3-(4-Hydroxyphenyl)-2-ethoxybutanoic acid ethyl ester

3- (4--Benzyl oxyphenyl ) - 2- et hoxy- 3-met hybécrylic 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 5 catalyst. After filtration through celite, the
sol vent was evaporated in vacuo to give (1.1 g; vyield

94
3- (4- hydr 2Bheerdy (4-[2(ehydssepmbenisthoxylphenyd tpropanods acid a@ylaesmrééisems‘nen c

S, 97 1By pisﬁ’éﬁ%és%g,}é% i gysilied igictilipmghe isafy || 11

J=7 Hz 18 ,
H J:)7 eﬁ%&ﬁyﬁ?&dﬁ&%l 225 77)Ev5nﬂlsag ﬂcgﬁuﬁo@%aﬁ%olé’dl:DBO?) (q

2- Et hoxy - and Hehizyisul(ohyieliloade(Ou43f g 2yA5Saumpled rdtts):h&edm;dﬁqdﬂmn;de}lﬂne @md)c acid -
ethyl 15 ester 3-(4-Hydroxyphenyl)-2-ethoxybutanoic acid et hyl est%r was
al kyl as edwas added. The ﬁ%ﬂ%@yﬁwm aBeyehtorpaghaionn teRperaigs #id Wasnsture

(descrlbed in t he. arre nmet ho L0 gto gi ve
2- e'ého;(K Qv E‘@q&g e 2‘4?%5#&%8 WB?W%‘ﬂVﬁStBF W&%%H%? i lldl}\/gn(()ggo
acid e y .
‘tﬁﬁ‘?ﬂmﬁﬁr ; i@Sgﬁiﬁm?Hh"! WA ahed w 24 ( rochighs J{d;mHz 1.31 (d,
3H =7 ZEodxhahyarogen ear%hatmandajrim Af@AIFing wifingodiird sulfatssndievaporiation a H) |
3.88 (d, 1H, J=6.5 Hz), 4.14- 4.20 (m 4H), d H =8.5 Hz,
unr esol velight yellow Oeldﬁﬁs optainesl-Fhecde PMP@S‘H’\WH‘%FS ?”Mﬁsh tograghys |y,
unres 01!) Vegn)l bl?xca?:arhge yﬁd \‘J]vas8eléate|_gwnﬂ 'ﬁeﬁ%?éé’tﬁ?l) dcetate (9:1 followed by 1:1). Pure
fractions were pooled and evaporated yielding 0.55g ( 71%) of 2-ethoxy-3-{4-{2-(4-
phenylmethanesulfonyloxyphenyl)ethoxylphenyl} propanoic acid ethyl ester.

'H-NMR (300 MHz, CDCL): & 1.18 (t, 3H); 1.25 (¢, 3H); 2.97 (d, 2H); 3.09 (¢, 2H); 3.30-
15 3.45 (m, 1H); 3.55-3.70 (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)

BC-NMR (75 MHz, CDCL): § 14.6. 15.4, 35.5, 38.8, 57.0, 61.9, 66.5, 68.5, 80.6, 114.5,
122.2, 127.5, 129.2, 129.5, 129.7, 130.1, 130.6, 131.1, 137.9, 148.0, 157.6, 172.7

20
Example 31. 2-Ethoxy-3-{4-[2-(4-phenylmethanesulfonyloxyphenyl)ethoxy-
phenyl}propanoic acid

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

25 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
ﬁagnesim sulfate and evaporation gave 0.184 g ( 92%) of 2-ethoxy-3-{4-[2-(4-

30  phenylmethanesulfonyloxy-phenyl)ethoxy]phenyl}propanoic acid as an oil.



Exanmpl e 33.

2- Et hoxy- 3- b dofe267t- et hanesul fonyl oxyphenyl ) et hoxy] phenyl } 30
acid D 99/ 62871 . PETARR oo

PCT/ SE99/ 00942 67

2- Et hoxy- 3-{4-[ 2- (4- nmet hanesul f onyl oxyphggy! ) et hoxy] phenyl } but anoi ¢ aci d
ethyl ester (described in Exanple 32) was hydrol yzed using the sane net hod
as in Exanple 2 to give 2-ethoxy- 3-

{4-[ 2- (4- met hanesul f onyl oxyphenyl ) et hoxy] phenyl } butanoic acid as a 5
diasteroneric m xture. Maj or isomer [err]H—NIVR (400 MHz; CDC[err]): [err]
1.20 (t, 3H, J=8 %, &d 3H, J=7.2 Hz 3.06-3.150ékm 5H), 3.15-3.25
(m 1H), 3.48-NMB(S QMHZJ-(;D h)@zIZOﬁZH(I)hZ 3.01 Gidy 3HY;B.06-13, 1356ms 3FD1B41- 4. 15

12 & HZZHuaé@Zra?tiﬁ,"’ssﬁéé bR 3l Qe £S5 ABE Sl o: 424 41T B
i58081;E9 3@6?93;?§t%2@ IC%% Z]&g&% 2, g.(Zarlr]? 1[28{’ I’2], 130.5, 133.5,

138.0, 147.8, 157.5, 175.4. 15 Exanple 34.

2- Et hoxy- 3-[4- (4-{2-net hanesul f onyl oxyphen but ox ropanoi ¢ acid
(a) 4 é e R NVE, 1 MER, GDBL- G513, 35 42851 A0 670, BRI O AT 1882, g, 37

SIS PR, e 0

reaction m xture was refluxed over night then filtered and the filtrate was
evapor at ed. Chronmat ography using ethyl acetate: dichloronethane (up to 5 %

as el uant gsmple2) 2(Riody-34(441-(Sriclaheniuhyisyphemilethcky hcast Sutgloic EOt

cis and trans 25 Dbenzyl oxyphenyl) - 3-buten-1-ol were forned accordi ng
to NVR lperﬁ?lﬁl-eﬂwe{tgoo MHz; CDCl[err]) of the major isonmer: [err] 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, unresol ved)

(a) 3-(4-Benzyloxyphenyl)-2-ethoxy-3-methylacrylic acid ethyl ester

LHMDS (11 ml, 11 mmole, 1 M in tetrahydrofuran) was added to a solution of triethyl 2-
15 ethoxyphosphonoacetate (2.95 g; 11 mmole) in dry tetrahydrofuran (30 ml) at -50° C under
nitrogen atmosphere, the mixture was stirred for 1.5 hours and then the temperature was
" allowed to rise to 2° C. 1-(3-benzyloxyphenyl)ethanone (2.3 g; 10 mmole) dissolved in
tetrahydrofuran was slowly added and the resulting mixture was stirred overnight at room
temperature. Saturated ammonium chloride solution (40 ml) was added and after 1 hour the
20  phases were separated. The water phase was extracted twice with ethy! acetate, the organic
phases were combined and the solvent evaporated in vacuo. Purification twice by |
chromatography using ethyl acetate:heptane as eluant gave 0.6 g (yield 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,): 5 0.99 (t, 3H, J=7 Hz), 1.37 (t, 3H, J=7 Hz), 2.13 (s, 3H),
3.88 (q, 2H, J=7 Hz), 4.0 (q, 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



WD 99/ 62871 PCT/ SE99/ 00942 68
[err] H NVRwo3efs28vkiz; CDCl [err]) of the minor isomer: d 1. 9-pgqridikoed/boesslH
oH), 2.43-2.6 (m 2H), 3.7-3.8 (m 2H), 5.2 (s, 2H), 5.7-5.8 (m 1H), 6:8
(d, 1H), 6.85-7.5 (m 9H, unresolved). 5 (b) 4-(2-Hydroxyphenyl)but anol

4- (2-Benzyl oxyphenyl ) - 3-buten-1-ol was ggdrogenated in ethanol using the
sane nethod as in Exanple 20b. 10 [err]HHNMR (300 MHz; CDCl[err]): [err]
1.5-1.73 (m 4H), 2.65 (t, 2H), 3.65 (t, 2H), 6.75-6.9 (m 2H), 7.02-7.15
(m 2H), 7.4 (bs, 1H). [err]C-NWR (75.5 MHz; CDCl [err]): [err] 26.4, 29.6,
31.5, 62.8b) 348-Hydraaphényli2-éthbxythtihoic acidBethgl estexr4. 0. 15 (c)

4- ( 2- Met hanesul f onyl oxyphenyl ) but yl net hanesul f onat e.

4- (2- Met hanesul f onyl oxyphenyl ) but yl met hanesul f onat e was synt hesi zed usi ng
t
[
2

(
e sane as in Exanple 18a fr 4-(2-h h ).byutanol ., 20
1 o A R P B S piactyie oy ST I S R amolg oy
- 95 (S,  3¥ilshydrokéndted atabh eé&g&&w@iﬁ)eth et f(hdefyadVR (75.5
MHz; CDCl[err]): err]325.°8ﬁpﬂ28. , 29. 3, 37.3%,a 38332%8“)8‘&@&%&/%(%#4
127. 6, 525 catibys8 Aflesfiltratioh4hrobigh ¢alite, the solvent was evaporated ir vacuo to give (1.1 g;
2- Et hoxy- 3-{4- 34- (2- met hanesul f onyl oxyphenyl ) but oxy] E)henyl } pr.opanoi c_acid
et hyl est gield9 \‘)@@93-@Moxyphenyﬁ/-}ethoxybutanom acid ethyl ester as a diastereomeric
PCT/ SE99/ %%?{4 e69

Major isomer

10 'H-NMR (500 MHz; CDCL,): 8 1.17 (t, 3H, J=7 Hz), 1.25 (t, 3H, J=7 Hz), 1.32 (4, 3H, J=7
Hz),3.17 (qvint, 1H, J=7 Hz), 3.29-3.38 (m, 1H), 3.60-3.68 (m, 1H), 3.88-3.92 (m, 2H),
4.18 (q, 2H, J=7 Hz), 5.2 (bs, 10H), 6.71-6.77 (m, 2H), 7.11-7.16 (m, 2H).

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

15 ester

.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 ethyl ester as a diastereomeric
mixture.

Major isomer

‘H-NMR (500 MHz; CDCL): § 1.15 (t, 3H, J=7 Hz), 1.24 (t, 3H, J=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 (d, 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).

Ev‘camgle 33. 2-Ethoxy-3-{4-[2-(4-methanesulfonyloxyphenyl)ethoxy]phenyl}butanoic
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2- Et hoxy- 3-{4- (4- (2- net hanesul f onyl oxyphenyl ) but oxy] phenyl } pr opanoi c aci d

et hyl ester t hesi zed using the sane nethod as in Exagph om
2-ethoxy-3-8ﬁ?§ﬁ?g?oxyphenyl)propanoic acid ethyl - ester (deggtﬁg%@m?%
Exanpl e 20b) and 4-(2- net hanesul f onyl oxyphenyl ) but yl net hanesul f onate. 5
(e) 2-Ethoxy-3-[4-(4-{2-nethanesulfonylogyphenyl}butoxy)phenyl]propanoic
aci d 2- Et hoxy-3-{4-(4-(2-nmet hanesul f onyl oxyphenyl ) but oxy] phenyl } pr opanoi c
acid ethyl ester (2.7 g; 5.8 mmole) was dissolved in tetrahydrofuran: water
(1:3, 100m ). Lithium110 hydroxide (0.36 g; 8.7 mole) dissolved in a
smal | amount of water was added. The reaction m xture was stirred over

ni ght at roomtenperature and then evaporated. The residue was redi ssol ved

in ethyl ac@tEthexysdrd4i3-{#-methanesutforsdoxyphenyl)ethontylphemydutahoicdcidethylaster at i on
phase nas. cSURETedLt BYRple 0| e Rl BRI BRI HEre bt 8y rampla W
ol <SRRG (4 ek R0 MO el Bl BN T o1 1
2- et hoxy s 3- [dikstefondeticiBiktuag)esul f onyl oxyphenyl } but oxy) phenyl | pr opanoi ¢ aci d.
[err]H-NWMR (500 MHz, CDCl[err]): [err] 1.2 (t, 3H), 1.86 (m 4H), 2.81 (t,

2H), 2.94-3.0 (m 1H), 3.06-3.11 (m 1H), 3.2 (s, 3H), 3.43-3.48 (m 1H),

3. 6-3. 65 1H)., 4.0 (t, 3H), 4.95 -4.08 20 1H), 6.84 (d, 2H), 7.17
(d, 2H), g%‘?‘%n?m(zm,kl)?az-?.% (m 2H).([nerri_I)C-Nl\/R(1E)0 |szH)

122, 2, 17, LB A0 g GBS 20 Sl S G 1002 o b 5t
Exanpl e 35. 58),B{I%X2S agic ‘,49( 24084507 ®, th,ss.Jéz;-gnz X YRy 818l (HeiOPs)6 Bz), 4.15

ni trophenyl ] pr opanoi c met hyl est er (a

3- (4- Benzy| OxJHI6i8 HDp68h(dm.,-2H, I%88 Hzp umrescdveal),i 117 (dmyQE) F+H2 #z]
0l L on of THERIYE: (@A LS HecmbgmoRehdrs3 (@ms ) FabAHEASsPIet: o vas
cool ed to OberximY106 MIEE EDCIXYX5.8; 189,34/ 1, 4731 41 PREIE %84, 83.5, 114.2, 121.9,

129.2, 130.5, 133.5, 138.0, 147.8, 157.5, 175.4.

15 Example 34. 2-Ethoxy-3-[4-(4- {2-methanesulfonyloxyphenyl}butoxy)phenyl]propanoic

acid
(a) 4-(2-Benzyloxyphenyl)-3-buten-1-ol

2 2-Benzyloxybenzaldehyde (8g; 37 mmole), (3-hydroxypropyl)t:iphenylphosponium
bromide (19.5 g; 47 mmole) and potassium carbonate (6.6 g; 48 nunolej Wer; 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 cluant
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; CDCL,) of the major isomer: 3 1.9-2.05 (b, 1H, OH), 2.43-2.6 (m,
2H), 3.7-3.8 (m, 2H), 5.2 (5, 2H), 6.2-6.3 (m, 1H), 6.85-7.5 (m, 10H, unresolved)



(639.8 g; 3 nole) dissolved in diethyl oxalate (900g; 6.16 nole) and

t ol uene ( WO 096¥87t1 was added slowy during 30 m nutes. The pep§kdododl Xt ure
was stirred for 3 hours at O [err]Cand 5 then allowed to stand cold over
night. After 5 days at roomtenperature the reaction mxture was filtered
and the filter cake was washed with di gghyl ether (2 1). The cake was then
treated with water (10 1), sodium hydroxide (5 M 0.8 1) and extracted
three tines with diethyl ether (3x3 I). The water phase was cool ed and
acidified in two steps while stirring with hydrochloric acid:water ( 1:1,
0.9 1). FiH—NMR@(PﬂM-I@QDGI{)@f theamimbnisomer; id . Q-Z\DSS(bI & OH)), 2.43-R6r(a for 1
hour before the acidification continued to he reaction_m xture was

cool ed i n2Bh 33840 2 (%) - hasm, ﬂib,t&(d dmaﬁ B A H gave 849.5 g
(89.8 %y\)&l“{"g‘ﬂg" benzyl oxy- 2- ni t r ophenyl ) - 2- oxopr opanoi ¢ acid. 15

[err]H N , DMSO-d[err): [err] 4.33(s, 2H) 5.21(s, 2H),
7.32-7.36(m 2H), 7.39- 7.50(m 5H), 7.65(d, J = 2.6 Hz, 1H) (b)

3- (4- Benzyl oxy- 2-ni trophenyl ) - 2- oxopr opanoi ¢ aci d met hyI ester 20

3- ( 4- BenzH)d{R-BRydroxyphetnd)buitanol - oxopr opanoi ¢ acid (40 g; 0.127 nole) was

di ssolved in nethanol (300 m). Hydrochloric acid (conc, 10 m) was added
under stirring. The reaction m xture was heated to reflux for 3.5 hours and

roer due. k2R REAVIE S ol o ChARTS R haitn M R R S ol
di | uted spginBRatiple Baencar bonate sol ution and water, and 25 dried with

magnesi um sul fate. Filtration through a short silica gel colum and
evaporation gave 29.6 g (71 % vyi el d) of

3- (4- benzy| 2. o thyl _est N
ol i 0.0 xRN SRR R D el 7] vty 2668 z?na”se-g@i’ts,zﬁiﬁ?fs-ﬁmie 2H)
5.14(s, 2khn 7 30 7.45(m 5H) 7.79(s, 1H).

99/ 6(2271 ll_h)’7'022;‘ﬁ9r(““3ﬁ9’7'4®§’61m‘ (m 0 e pc? SE99/ 00942 71

(c) 3-(4-Benzyl oxy-2-nitrophenyl)-2-hydroxypropanoic acid methyl ester

3- 4Benz|ox-2 ni troph I oxopropanoi ¢ acid nethyl ester 0 12. 4
Lt e) vabC-NKIK (75.5 DENELy: §284°R &Y 63 875156 05 1251, £48.8 436,59

154.0.
15

(c) 4-(2-Methanesulfonyloxyphenyl)butylmethanesulfonate.

4-(2-Methanesulfonyloxyphenyl)butylmethanesulfonate was synthesized using the same
method as in Example 18a from 4-(2-hydroxyphenyl)butanol.

20
"H-NMR (300 MHz; CDC),): § 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).

*C-NMR (75.5 MHz; CDCl5): 8 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-methanesulfonyloxyphenyl)butoxy]phenyl} propanoic acid ethyl

ester



s dissolved in nmethanol (60 m ). Sodi um borohydride (0.5 g; 13.12 nmol e)
was added i NS under stirring. TLC (silica gel, ethyl
acetate:heppgﬁgék@QQ) after one hour showed remai ni ng startfﬁaﬁﬁg¥g?ﬁal and
the formation of a by product. The reaction m xture was then cooled in an

| ce- bath and nore sodi um borohydri de (O.é g; 5.26 mmole) was added. After
addition, the mxture was stirred at 0 | ?r]C until the starting nateri al
was consuned. 10 The reaction m xture was evaporated to dryness. Ethyl
acetate and water were added to the residue and the phases were separat ed.

The organic g%ﬂg,gi_ \e -Hﬁdﬁﬁés‘]\lf | Qfob'(g@ | | I e
and evaporatze . %@%Itﬂg%rap y O o%%%?ﬁgg)bpro gt%)gﬁ' s‘ I | gcsad gei sﬁg‘%{g‘; a
gr adi ent of wak byrthesized asing the saep hretiivdas it Exdiiple §b fionr2-ethoxy-34(4% yi el d) of
3- (4-benzyl oxy- 2-ni trophenyl ) - 2- hydr oxypr opanoi ¢ _acid nethyl ester as an
oi | producthil'gxm@ﬂj'ﬂl!fW(cm@mps fczibed in: Examplg 20b)ead 4-(29 = 6 Hz,
1H, OH), 3.12(dd, =14 .8 3. dd, J = 14,4 Hz, 1H), 3.79(s,
3H), 4. 45-4??&?%“#%%”%6?@’“9&%*%%@%&?% =8.8 2.7 H, 1H), 7.33(d,
J =8.8 kz, 1H), 7.35-7.43(m 5H) and 7.54(d, J = 2.7 Hz, 1H. 20 (d)

2- Et hoxy- 3- (4- benzyl oxy- 2-ni trophenyl ) propanoi ¢ acid net hyl ester

3- (4- Benzy| (s)2-Bhoxy-Biis (-netianbsiiooyyrypheeylibtonpltnyliplopinotsicd (1. 86 g;
5.6 mmol e) was dissolved in dichloronethane (20 m ). Mol ecul ar sieves (4A,
1.9 g) were added. Silver (1) oxide (1.96 g; 8.4 mmle) was then added

while stirring fo}l by..addi tion of 25 iodoeth 1.63 1 ;. 20. 4

ol )+ At 1 oy RS b Dbty BhEmA abeR A e e
| et ed d ¥ | . e 280k :

adted. The CEnt T aendilirs Aol f SlrlRrotiny: fER Z100RPLERMIETT 1 C0°

t hr ough el hyrdroridd (0.86g8.7 iineile) disaslved BnsndlEdnéuint 6f WarRs svas &dded/TFHeOgr aphy
of the crude product on silica gel using a gradient of ethyl acetate in

hept ane as EagienR migdwre wes gtigedgvier pight alyame tappepsture.apd thepevapqrated. the

benzyl oxy-2-ni{rophenyl ).propanoi.c i d t hyl, .est et 99/ 6287,

S “fé“r%swﬁﬁé "{‘l%ﬁ%éﬁ j““@é}%‘é’r‘?"ﬁ aci4 @M a\ﬁgeée&f Koo, ,

3H) ;3. 23( dgeparhtioh 4he Brglific phidk was efiPicted with sodium hydroxide (1M, 30ml). The water
phase was cooled, acidified with hydrochloric acid (conc) and extracted with ethyl acetate.

15 The organic phase was dried with magnesium sulfate and evaporation gave 2 g (79 %
yield) of 2-ethoxy-3-[4-(4- {2-methanesulfonyloxyphenyl} butoxy)phenyl]propanoic acid.

'"H-NMR (500 MHz, CDCL, ): 5 1.2 (t, 3H), 1.86 (m, 4H), 2.81 (t, 2H), 2.94-3.0 (m, 1H),

3.06-3.11 (m, 1H), 3.2 (5, 3H), 3.43-3.48 (m, 1H), 3.6-3.65 (m, 1H), 4.0 (t, 3H), 4.95 -4.08
2 (m, 1H), 6.84 (d, 2H), 7.17 (d, 2H), 7.25-7.28 (m, 2H), 7.32-7.35 (m, 2H).

3C-NMR (100 MHz, CDCL): § 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-
nitrophenyl]propanoic acid methy! ester |

(a) 3-(4-Benzyloxy-2-nitrophenyl)-2-oxopropanoic acid



3.37(m 2H), 3.58-3.66(m 1H), 3.72(s, 3H), 4.15(dd, J =8, 4.5 Hz, 1H),
5.12(s, 2WooemeR(dd, J = 8.5 2.5 Hz, 1H), 7.31(d, J = 8.rc1E99/bé942
7.36-7.45(m 5H), 7.55(d, J = 2.55 Hz, 1H). (e)

2- Et hoxy- 3- (4- hydr oxy-2-ni trophenyl ) propanoi ¢ acid net hyl ester

2- Et hoxy- 3- (4- benzyl oxy- 2-ni trophenyl ) prgpopanoi ¢ acid nethyl ester (1.5 g;
4.06 mmol e) 10 was dissolved in dichloronethane (8 nl) and di net hyl sul fide
(8 M) was added. Boron trifluoride diethyl etherate (5.0 m; 40.6 mmol e)
was added under stirring. The reaction mxture was stirred at room

t enper at uPetdssinm/thoxidel585 ¢; 6 mele) was addedi ta asolution of ethanold7 10 millcandasliethyt hane -

o or e el o8 A dhe TKOP P1ES FORIFR1S UG- dolBiear o L S g Ep BB o { he
| t 1 1. 90 Mi .

506t howy- 363981 fiolk) hsdives i b Iiafile (900¢: 6.16 mole) and tytuene (1500 mi was o

(1 400 MHz, ;G8Kd 416w 1yl during 80 mlinited. Tl reattion fiktare wid stirrbd 46¢ Sitiourd aF 02¢.and . 5 Hz,
H, 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,s 1khen dlo9@(so stind cold Overdigis( After Jdays 8t ®onptemperatureithe reaction( d, J =
8.5 Hz, 1H), 7.37(d

2- E’Ejhox%/him{xﬂﬂf wa$ ﬁkﬁ%@ Mﬁ’glf‘z@ﬁﬁm&aﬁmﬁﬂmmﬂfﬂﬂ Z BpHhsfaks ﬁ’raﬁpa{]oi c
(1 17y; ity € vt (1 ST 00 GIEORTY B T a0ER AT S

met hyl  estgf&m{letitid (33 1§10 watet phhserwsh ddoled whll Usidefredia twb etepd while gtirring 75
mol e) were mxed in acetonitrile (approx. 100 m ). The reaction m xture
was heat edwitlohydrbéhiorid azid:®atep(it 3, 8.8d). Kirsbtoop § and the Gaction mixtyre was thers not
conpl ete. Another portion of . _ . . . .

2- (4- midt hatEsd |f?ro\n§9"6§?9f§ﬁ‘efg\9 peidification-continued fornth 2 Thegacsioggnixure §ag gy ¢)

dded. : i j - | (&0
V‘V\%S 98 / 6(2387‘5‘.’1;% ih 68 fdelsB8iutH cHidtide biAS FilGafiifhre? 171Ul PaveBd's & F%;_'i} %’%38? é% 922

73 evapor eagdylbRy-dinitiehenyli-R ixbppaicié scidnd wat er were added into the
resi due. The phases were separated and the organi c phase was washed wth
brine, dried with magnesi um sul fate

s 'H-NMR (500 MHz, DMSO-d,): 5 4.33(s, 2H), 5.21(s, 2H), 7.32-7.36(m, 2H), 7.39-
7.50(m, 5H), 7.65(d, J = 2.6 Hz, 1H)

(b) 3-(4-Benzyloxy-2-nitrophenyl)-2-oxopropanoic acid methyl ester

20  3-(4-Benzyloxy-2-nitrophenyl)-2-oxopropanoic acid (40 g; 0.127 mole) was dissolved in

| methanol (300 mi). 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-
30  7.45(m, SH) 7.79(s, 1H).



and evapor ated. Chromat ography of the crude product on silica gel with a
gr adi ent of cet at e/ heptane as eluant gave 1.47 g (81_ 2%yl of

2- et hoxy- SPS“?@?‘@ 5 net hyl sul f onyl oxyphenyl4. p&ﬁﬁﬁ}o@u

et hoxy) - 2- ni trophenyl ] propanoi ¢ acid nethyl ester. [err] H NWR (400 MHz,
CDCl [err]): [err] 1.12(t, J =7 Hz, 3H),,3.14(t, J =7 Hz,2H), 3.16(s, 3H),
3.21(dd, J = 14, 8 Hz, 1H), 3.30-3.67(m’bH), 3.57-3.65(m 1H): 3.73(s,
3H), 4.13(dd, J= 10 8, 5 Hz, 1H), 4.22(t, J =7 Hz, 2H), 7.06(dd, J = 8.5,
2.5 Hz, 1H); 7.26(d, J 8.5 Hz, 2H), 7.29(d, J = 8.5 Hz,1H), 7.35(d, J =
8.5 Hz, 2H), 7.44(d, J = 2.5 Hz, 1H). Exanple 36.

2- Et hoxy- 3-[4- (2-{4- et hyl sul f onyl oxyphenyl } et hoxy) - 2-

ni t r opheny! (cpB4pBenrylorys2-titidphényl)-DhydroRyrirdpandiclatid éthyl &stér f onyl oxyphenyl }
et hoxy) - 2- ni trophenyl ] propanoi ¢ acid nethyl ester ( described in Exanple
35) (0.8 g; 1.71 mmole) was dissolved in tetrahydrofuran (8 m). A solution

Sdded underLF BRI TREOPRSID s tinronentie s ancsll b4 5 Do i) Wik W:S
p . an. T

oo e e dived i BisiiandiTH0 b RofbANRIGHAAAL 0 § BTN D2 mEldi Pedapeid™  The

hydr ochl or i portienscindés¥ring ALEOGsiliog pelfetiyltabettleheptané; at Blaer dhitchodf GfWed Phase

was washed with water and brine, dried with maghesium'sulfate. The sol vent
was r enpvedreBMining starting pewrizl sndshel formation eftathyproduct.AThezeaction mixture was

o AR ks AL U i 21
3 36 5. 43 rtRer o b mizbuc s syl o 0"l he stcfing cial oy obymed,
= 8, 5 hiz, Thdreactiod Mikturelwas évapdiated fd'ar,ylzlgsg.fﬁéﬁl_glchc tlte-_ana-vﬁé&-v%réjﬁd:deg!f%ﬂlﬁh

€
7.25(d, 30 J = 8.5Hz, 2H), 7.30(d, J 1H), 7.35(d,
2H) and 7. 4%gidue andtheplsisps wargseparated\The 0rg8aie phase was washed with brine and dried

P E 74 A 1 CDCl : 14. . 88,

BST/gf g?l ggg W%@%M%@v%% ’Chromat[ugergqrally2 of the crude prodggt’ on3si 1c§8gel
using a gradient of ethyl acetate in heptane as eluant gave 2.5 g (61 % yield) of
3-(4-benzyloxy-2-nitrophenyl)-2-hydroxypropanoic acid methyl ester as an oil product.

15
"H-NMR (300 MHz, CDCL,): 5 2.86(d, ] = 6 Hz, 1H, OH), 3.12(dd, J = 14, 8 Hz, 1H),
3:47(dd, = 14, 4 Hz, 1H), 3.79(s, 3H), 4.45-4.51(m, 1H), 5.10(s, 2H), 7.15(dd, J = 8.8, 2.7
Hz, 1H), 7.33(d, ] = 8.8 Hz, 1H), 7.35-7.43(m, SH) and 7.54(d, J = 2.7 Hz, 1H).

20  (d) 2-Ethoxy-3-(4-benzyloxy-2-nitrophenyl)propanoic acid methyl ester

3-(4-Benzyloxy-2-nitrophenyl)-2-hydroxypropanoic acid methyl ester (1.86 g; 5.6 mmole)
was dissolved in dichloromethane (20 ml). Molecular sieves (44, 1.9 g) were added.
Silver (I) 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 éradient of ethyl acetate in heptane as eluant gave 1.6 g oil (80 % yield) of 2-ethoxy-3-(4-
30  benzyloxy-2-nitrophenyl)propanoic acid methyl ester.



119. 64, 122.09(2C), 123.30, 130.52(2C), 134.33, 137.29, 147.94, 150.22,

157. 93 anqyd égerék Exanpl e 37. PCT/SE99/00942

2- Et hoxy- 3-[ 4- (2- { 3- net hoxy- 4- et hanesul f onyl oxyphenyl } et hoxy) -
phenyl ] propanoic acid (a)

2- Et hoxy- 3-[ 4- ( 2- { 3- net hoxy- 4- net hanesuhf onyl oxyphenyl } et hoxy) phenyl ] pr opan.
oic 10 acid ethyl ester 2-[3-Methoxy-4-

{ met hyl sul f onyl oxy} phenyl ] et hyl met hanesul f onat e (described in WO 98/57941)
(1.6 g; 4.9 mmole) was dissolved in acetonitrile. Potassium carbonate (1 g;
7.2 mmol e) was added foll owed by addition of ' '
2- et hoxy- 3- (4- hydr oxyphenyl ) propanoic acid 15 ethyl ester_ (described in

Exanpl e 2¢HINMR ¢00 Mz, GRCI) 5 11134, I sddz 33 23(de! wd4. $ Bey 1Hh3-2%r 2
hours and _t hen i rr r { t J.0r 16 r Wil e was
evapor at eé%ﬁ'ﬁ’fﬁ)e:"rsgg:?%’S%%ﬁg&%ﬁ"#ﬁ@fleiﬁér“g?ﬂzeﬁfgﬁ%%’s d wth
water. Th » veg), 7 Gl W . S ST 8L S SBC7 SY@PP=aLRd. NWR
showed fo?h@gggﬁ'g’t 'e-ﬁ(z:’orrézgg%irng sty’rfeyr{lﬂproduc?(hgnaﬁ)i hat@fohe reaction
was not; cephiEyed so the crude product 20 was redissolved in acetonitrile
and nore 2- f3- met hoxy-4- {net hyl sul fonyl oxy}phenyl ] et hyl net hanesul f onat e _
(0.5 g; 1.5 mmle) was added. The m xture was refluxed for 2 nore hours and
W Th vt o) 2rBtios e S R DB RRIOR sHAPRENLCl fa e and
evapor at ed. Chromat ogr aphy of the crude product gave 1 g of a m xture which
25 according to NWMR contained 60 % (0.68 g, 34.7 %yield) of

2- et hoxy- 3-Ethoky-3-(8 efiBiltnxY-nitrophenyl)propanoic acid methyl ester (1.5 g; 4.06 mmole)

4- et hanesul f onyl oxyphenyl } et hoxy) - phenyl ] propanoi ¢ _acjd ethyl. ester and 40
% (0. 3R g)wasfdiss)ollved ¥np dichl%ro}methane )(/g mrl)) andy dir]nlgthyi)sulﬁde (8 ml) was adcYed. ﬁoron

?n-' fxf’ai“ét ekstuerde ik hered a0 Aoy adiRl PRSP realdi
99/ 62871 _ . : ' i 2 75
Lo ] H RSB RS qpperare fr 4 hags gpd tnppoutpd FOSEEESIONSS (o

2H), 2. 96-@chlofomettang was added( Fhe pidses véere serfanated #)d the ofgani: [diasq was waghed 3. 87

, 3H), 3.97 (t, 1H), 4.1-4.2 4H) ,. .
(s i with w(ater and brine and dried w(itrlrl] mag;i)esmm sulfate. Evaporation to remove the solvent

15 gave 1.04 g (95 % yield) of 2-ethoxy-3-(4-hydroxy-2-nitrophenyl)propanoic acid methyl

ester.

'H-NMR (400 MHz, CDCL): § 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, T = 7.5, 5.5 Hz, 1H), 6.38(s, 1H),
20 6.96(dd, T =8.5,2.5 Hz, 1H), 7.22(d, ] = 8.5 Hz, 1H), 7.37(d, F = 2.5 Hz, 1H).

(f) 2-Ethoxy-3-[4-(2- {4-methylsulfonyloxypheny!} ethoxy)-2-nitrophenyl}propanoic acid
methyl ester .

35 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
c(;mplete. Another portion of 2-(4-methanesulfonyloxyphenyl)ethylmethanesulfonate 0.2

3%  g; 0.68 mmole) was added. The reaction mixture was heated to reflux over night, and then



6.78-6.98 (m 4H, unresolved), 7.1-7.23 (m 3H, unresolved). s (b)

2- Et hoxy- 3- [woldgsdssr et hoxy4 met hanesul f onyl oxyphenyl } et hox@%&bdggg{ opano
ic acid

2- Et hoxy- 3-[ 4- (2-{ 3- net hoxy4- rret hanesul fonyl oxyphenyl } et hoxy) phenyl ] pr opano
I c,acid ethyl ester was hydrol yzed usi ng 78he sane nethod as in Exanple 13
to gi ve 2-ethoxy-3-[4- 10 (2-

{ 3- met hoxy- 4- net hanesul f onyl oxyphenyl }et hoxy) phenyl ] propanoi c aci d. 'H NWR
(600 MHz; CDd | err!l [err] 1.16 (t, 3H), 2.92-2.97 52 30-3.09 (m
3H), 3.16 (<vapmpted & gyness.Bsh xlmpetafsmnd wammrmldedrmtqthp re: u;?Tb phmg

). 6,03 ( Svers pparafeciap th orgic hie pah picd vt e ik maghigiogy plale |
Le71) AV el Rt 8 crie rogatpfgige 8%5‘9%?“ é“%%%?f "f‘@é. s

157.8, 176. Qcé‘l@te/lﬁpﬁﬁt)bﬁelﬂﬁu gave 1.47 g (81 % yield) of 2-ethoxy-3-[4-(2-{4-
3-{4-[2-(4-tert-But oxycarbonyl am nophenyl ) et hoxy] phenyl } - 2- et hoxypr opanoi c
aci d et hyl ggq:tbys@ﬁgnyg:x Eﬁ plenyl) P@Pm%a/ ethyl estérd et hyl ester
25 Tet r amet hyl guani di ne (42. 3 g; 0 37 nole) was slowy added to a

sol ution of 4- benzyl oxybenzal dehyde (75.6 g; 0.36 nole) and

(1, 2-di et hoxy-2- oxoet hyl) (triphenyl)phosphonium chloride (130.7 g; 0.304
nol e) dissolved in chloroform (800 m) at 0 C. After stirring at room

tenperature ‘mmbm& GDGIOk § erR(tyk:s 7414 BHN,B. Bift, Ve VHE2H), 3[16(s,138H| due
was dissolved in diethyl ether, insoluble nmaterial was filtered off and the

30 filtraté SNe(éd,\lmh’e@ H«ﬁ, 1H), S610-3:67 (o1, 2HD.58 65 Gl s 3.3%(s( iy del3(dead =

sul fat e)

PCT/ SE997°00334§&§76iaiu4rﬁéﬁoe5t 9%3»278 ‘g{ﬁd’t]heﬁ‘ ded-? 8% 1RE 736(hd 1837 tHhas
stirred overy. g,l*gt ‘@%Hz@ﬂf ngssjhle ), %qt_@sp&t ﬂg).sol ution. The

solid rraterl vvas 1 teredo the produ extract wi th diethyl
ether, dried (rragne3| um sul f at e) and the sol vent was evaporated in vacuo to

gi ve 85 g (y|eId 73 % of 3-(4-benzyl oxyphenyl) - 2- ethoxyacryllc acid et hyl
est er . Example 36. 2-Ethoxy-3-[4-(2-{4-methylsulfony oxyphenyl}ethoxy )-2-

nitrophenyljpropanoic acid

15
2-Ethoxy-3-{4-(2- {4-methylsulfonyloxyphenyl} ethoxy)-2-nitrophenyl]jpropanoic aEid
methyl ester { described in Example 35) (0.8 g; 1.71 mmole) was dissolved in
tetrahydrofuran (8 ml). A solution of lithium hydroxide monohydrate (0.086 g; 2.05
mmole) in water (8 ml) was added under stirring. The reaction mixture was stirred at room

20  temperature for S hours and then evaporated to remove tetrahydrofuran. The residue was

. extracted with diethyl ether, acidified to pH ~3 with hydrochloric acid (10%) and extracted
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-methylsulfonyloxyphenyl}ethoxy)-2-nitropheny]propanoic acid was obtained.

25

'H-NMR (400 MHz, CDCL): 5 1.13(t, J = 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, T =8, 5 Hz, 1H), 4.22(t, ] = 6.5Hz, 2H), 7.06(dd, J = 8.5 2.5 Hz, 1H), 7.25(d,
1 J=_8.5Hz, 2H), 7.30(d, ] = 8.5Hz, 1H), 7.35(d, ] = 8.5 Hz, 2H) and 7.43(d, J = 2.5Hz, 1H).

¥



[err]H-NWR (300 MHz; CDCl[err]): [err] 1.35 (m 6H), 4.0 (q, 2H), 4.3 (q,
2H), 5. 05wiFoyedbh, 6.95 (s+munresolved, 1+3H), 7.3-7.45 (wgr/8R9p/009A275 (d,
2H). [err]CGNWR (125 MHz; CDCl[err]): [err] 14.4, 15.6, 61.0, 67.5, 70.0,
114.8, 124.0, 126.7, 127.5, 128.1, 128.6, 131.7, 136.7, 143.1, 159.2,
165. Q. 10 (b) 4-(2-Hydroxyethyl)phenyl cgrbam c acid tert-butyl ester
Di-tert-butyl dicarbonate (7.95 g; 36 mmpl e) was added to a m xture of

p- am nophenet hyl al cohol (5 g; 36 nmple) in tetrahydrofuran at 0 C. After
stirring at roomtenperature over 15 night, the solvent was evaporated in
vacuo to give 8 g (yield 94 % of 4-(2- hydroxyethyl)phenyl carbanic acid

2765 (al "erpiG{100 Vel GOV 5% 3408, 3431, 8733 .10, dplbozy 7 35

et gl Ty Bt B AR S

3-{4-[2- (49541t - But oxycar bonyl am nophenyl ) et hoxy] phenyl } - 2- et hoxypr opanoi ¢
acid ethyl ester 25 4-(2-Hydroxyethyl)phenylcarbam c acid tert-butyl ester
(1.03 g; 4.34 mmole) and 2- et hoxy- 3-(4-hydroxyphenyl ) propanoi c acid et hyl
ester (described in Exanpl Ob) (1,03 g; 4.34 | e re,di.ssql ved in

di chl oron&ﬂﬁﬂﬂln@eﬁth%}@éﬁé ’{l)s'é’é‘?ﬂ‘?’ﬁ’ mp%\q}@z’aé BREPOXH pi per i di ne
(1.65 g; 5 . t hereafter triphenyl phosphine (1.37 g; 30 5.2

nmol e) we Be@%ga@%%?t fl stirring at roomtenperature for 6 hours the

sol vent was WD 99/ 62871
PCT/ SEQ9/ 00942 77 evaporated in vacuo. Purification by chromatography on

si | i ca gel(a)BEthgxddddR<3ané¢thoxyad-methanegudfonyloxyphenyl) athogy)pbenyllpsopgnéigi el d
89% of 3-{4-[2-(4-tert-

but oxy®@ar #i®henyl ) et hoxy] - phenyl } - 2- et hoxypr opanoi ¢ aci d et hyl
ester. :

2-[3-Methoxy-4- {methylsulfonyloxy} phenyljethylmethanesulfonate (described in WO
98/57941) (1.6 g; 4.9 mmole) was dissolved in acetonitrile. Potassium carbonate (1 g; 7.2
mmole) was added followed by addition of 2-ethoxy-3-(4-hydroxyphenyl)propanoic acid

15 ethyl ester (described in Example 20b) (1 g; 4.2 mmole). The reaction mixture was
refluxed for 2 hours and then stirred at room temperature for 16 hours. Acetonitrile was

"evapqrated and the residue rediSsolv_ed in diethyl ether and washed with water. The organic
phase was dried with sodium sulfate and evaporated. NMR showed formation of the
corresponding styren prodtict and that the reaction was not completed so the crude product

20  was redissolved in acetonitrile and more 2-[3-methoxy-4-

. {meﬁxylsulfdnyldxy}phenyl]ethylmethanesulfonate (6.5 g; 1.5 mmole) was added. The
mixture was refluxed for 2 more hours and then evaporated. The residue was redissolved in
diethyl 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

25 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 ethyl ester and 40 % (0.32 g)
of 2-{3-methoxy-4- {methylsulfonyldxy}' phenyl]ethylmethanesulfonate. This mixture was
used without further purification in the next step.



5 [err]H-NWR (400 MHz; CDCl[err]): [err] 1.17 (t, 3H, J=7 Hz), 1.23 (t,
3H, J=7 Hz) wloewésfis, 9H), 2.94-2.97 (m 2H 3.03 (t, 2H, Jpérkedidesdz
3.31-3.40 (m 1H), 3.56-3.65 (m 1H), 3.95-4.0 (m.-1H), 4.11 (t, 2H, J=7.1
Hz), 4.17 (q, 2H, J=7 Hz), 6.60 (s, 1INH), 6.81 (dm 2H, J=8.3 Hz,
unresolved), 7.15 (dm 2H, J=8.3 Hz, unrgsolved), 7.20 (dm 2H, J=8. 3 Hz,
unresolved), 7.31 (dm 2H, J=8.3 Hz, unresolved). 10 [err]CGNWR (100 MHz;
CDCl[err]): [err] 14.1, 150283 35.0, 38.4,60.7, 661 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.
Exanpl e 39. B-NMRy éoqmz@mzwa&m)ammampa@mmﬂhwﬁsph@mm 2-

Sé?iﬁy?éf’?ﬁﬁ??ﬁbd?%& AR AR CHD, 597 (4 T, '
(1 L e e LSS e 2, oo

tetrahydrofuran (7.6 nl). After stirring at roomterrperature for 4 hours
the reaction 20 mxture was kept in a freezer for. 4 days. Tetrahydrofuran

was renmoved W'@‘hﬁﬁbﬁ'&ﬁ%’tﬁ1W¢WMCMQHMMyphmy&bﬂmxyzpﬁnyllmomicur e
was aci dlfleddWIth hydrochloric acid to pHlL. The product was extracted with
et hyl acet af®% washed twice with water, dried (sodiumsulfate), filtered
and the sol vent was evaporated in vacuo to give 0.712 g (98.7 %yield) of
3-{4-[2-(4-tert-butoxycarbonyl am nophenyl ) et hoxy] phenyl } - 2- et hoxypr opanoi c
acid. 25 [ eR+BthoxyNR{4-@20(B Mpx%étﬁ&hﬂﬁn&bﬁﬂheﬁy%&hﬁk%gﬁ&kyl}ﬁr%ﬁ&& acid - 54
(s, 9H, 293310(nl1 3.36- 3.45 (m 1

4.02-4.07 (#thyhester wag hydro ysing the yanpemethad ain(Eicamplel3 to ghve-ethoxy-3-{4-

unr esol ved) 15.,7.2 7, 27- 10. 28 (bs,, 1NH).
[err] C MR zlg%mﬁﬂ?? gt%fﬁ‘%‘%“?‘f‘myk ljeﬁ!ié '&?"X@B yllgropanoigacid. 6. 7, 68. 8,
79.9, 80.7, 114.6, 119.1, 30 129.0, 129.4, 130.4, 133.1, 136 8, 153.2,

157.8, 175. 3. WO 99/ 62871
PCT/ SE99/ 00%-NMR (600 MHz; CDCL): & 1.16 (t, 3H), 2.92-2.97 (m, 1H), 3.30-3.09 (m, 3H), 3.16 (s,

3H), 3.39-3.45 (m, 1H), 3.57-3.63 (m, 1H), 3.87 (s, 3H), 4.01-4.05 (m, 1H), 4.15 (¢, 2H),
6.81 (d, 2H, J=7.8 Hz), 6.87 (d, 1H, J=7.8 Hz), 6.93 (s, 1H), 7.15 (d, 2H, J=7.8 Hz), 7.22
15 (4, 1H, I=7.8 Hz).

"BC-NMR (150 MHz; CDCI3): 5 15.2, 35.9, 38.0, 38.4, 56.2, 67.0, 68.4, 79.9, 114.0, 114.6,
121.7, 124.6, 129.1, 130.8, 137.2, 139.3, 151.4, 157.8, 176.0

20  Example 38. 3-{4-[2-(4-ter+-Butoxycarbonylaminophenyl)ethoxy]phenyl}-2-
ethoxypropanoic acid ethyl ester

(a) 3-(4-Benzyloxyphenyl)-2-ethoxyacrylic acid ethyl ester

25 Tetramethylguanidine (42.3 g; 0.37 mole) was slowly added to a solution of 4-
benzyloxybenzaldehyde (75.6 g; 0.36 mole) and (1,2-diethoxy-2-oxoethyl)
(triphenyl)phosphonium chloride (130.7 g; 0.304 mole) dissolved in chloroform (800 mi)
at 0° C, After stirring at room temperature over night, the solvent was evaporated in vacuo.
The residue was dissolved in diethy] ether, insoluble material was filtered off and the

30 filtrate was washed with sodium bicarbonate and dried (magnesium sulfate). The procedure



Exanpl e 40.

3- [ 4-{2- (4vg dee2811But oxycar bonyl (et hyl ) am no] phenyl ) et hoxyl}WNPWS)

2- et hoxypropanoic acid 5 (a)

2-[4- (tert-Butoxycarbonyl am no) phenyl ] et hyl - 4- net hyl benzenesul f onat e

4- (2-Hydr oxyet hyl ) phenyl carbam c tert-f6tyl ester (described in Exanple
38b) (170 g; 0.716 nole) was suspended in dichloronethane (1.7 1) and
placed in an ice bath. Pyridine (113 g; 1.43 nole) was added giving a clear

yel I ow sol uti on. p-Tol uenesul fonyl chloride 10 , (205 07, no was

di ssol vedwas rep gnmmmeafkeeﬂw éemwa%megﬂwhw@ﬁﬁf% to the
reaction m xjyre du eacti o dto
reach roo Bﬁf) {?fjé"%?é?ﬁh f?t%es?h‘gﬂ? Y’ﬁ‘lﬁ c?%’#é eﬁg%%gbv\%\fh wat er
(4x1 L) apghedy fefh sulfite) £ the BolvéRSwaR \coRsurate@ s under
reduced pressuérdg‘glutﬂ\nt [faﬁ&eah h was 440 ?ed remaYnl ng bI‘OWI‘ll-I sh oil was
sl oW y powaé to give ssmymﬁn %)@f@-(%mylbiyphmgb%ﬂhommhnmgld etiyl ester.

approx. 20 seconds the oil started to crystallize. The heavy precipitate
was fibtered off, washed with heptane (200 m) and dried in vacuo at 40

2 1 (ver iR M GHERFRES AN 0P 20, ol SR K BB
sanpl e of (%fgﬁg%fekﬁiﬁ?c?rlfﬂﬂlfh j_ﬁ-‘;gkm 8) qgrsu HY. H).! i zed from et hanol (30 m)

and wat er giving 7 d) of pure

2- [ 4- (t er 3 CONMR MrMHnyCBﬁi,pch bherlﬁlq, 61 .ﬂy67 & 7%t1ﬂ918bé2ﬁ.@;w,ﬂaﬁéi e.
[err]H-NI\/R 500 354 !l‘ bgerrﬂ 1.55 (s, 9H), 2.47 (s, 3H), 2.93 (t,
2H, J=7.01 )1,12$@d3ét71 71 92)1658. 45 (s, 1INH), 7.05 (d, 2H),
7.24734(m 4H), 7.72 (d, 2H).: 25[err]C—NI\/R(100 MHz; CDCl[err]): [err]
21.6, 8.3, 34.7, 70.7, 80.5, 118.7, 127.8, 129.4, 129.7, 130.7, 133.0,
137. 2, 14:&’% ﬂ-ﬁ% étﬁ}l?;z enylcarbamic acid tert-butyl ester

2-[4-{ter ut oxycar bony hy ) am no} phenyl ] et hyl - 4- met hyl benzenesul f onat
e 30 WD 99/ 62871

PCT/ SE99/ %)3 ﬁ;?t.bzl?yl dicarbonate (7.95 g; 36 mmole) was added to a mixture of p-aminophenethyl

alcohol (5 g; 36 mmole) in tetrahydrofuran at 0° C. After stirring at room temperature over
15 night, the solvent was evaporated in vacuo to give 8 g (yield 94 %) of 4-(2-
hydroxyethyl)phenylcarbamic acid terz-butyl ester.

'H-NMR (400 MHz; DMSO-d,): & 1,5 (s, 9H), 2,65 (dd, 2H), 3,55 (dd, 2H), 4,6 (s, br, 1
OH), 7,1 (unresolved, 2H), 7,35 (unre_solved, 2H), 9,1 (s, 1 NH).
20 “C-NMR (100 MHz; DMSO-d,): 5 28.3, 38.6, 62.5, 78.9, 118.3, 129.1, 133.2, 136.6,
1530

(c) 3-{4-[2-(4-tert-Butoxycarbonylaminophenyl)ethoxy]phenyl}-2-ethoxypropanoic acid
ethyl ester
25
4-(2-Hydroxyethyl)phenylcarbamic acid terz-butyl ester (1.03 g; 4.34 mmole) and 2-
ethoxy-3-(4-hydroxyphenyl)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 g;
‘30 5.2 mmole) were added. After stirring at room temperature for 6 hours the solvent was



2-[4-(tert-But oxycarbony)am no) phenyl ] et hyl - 4- met hyl benzenesul fonate (0.5

g, 1.28 Mok 9oigagrdi ssol ved in tetrahydrofuran (10 m). | ogefRksdaass(0. 906
g, 6.38 mmole) was added fal l.owed by sodi um hydride.(0.061 g; 2.54 mol e).

The reaction mxture was stirred at roomtenperature for 3 hours and then
evaporated. The residue was extracted wi¥h 5 di et hyl ether and water. The
organi ¢ phase was dried and evaporated and 0.52 g (96.5 %yield) of 2-[4-
{tert-butoxycarbonyl (nethyl)am no} phenyl ] et hyl - 4-net hyl benzenesul f onate was

172, { gl ol et i i kit
L Gtk RO oo

(descri bed pitokycarbnglatSibphédylfethdxy]iphen Kl}—iie anbis abidbtiodestat.ed at
at nospheric pressure using rhodiumon charcoal (5 % 50 ng) as catalyst in

met hanol (20 m ). The crude product was purified by chromat og(r)aphy usi ng
ehey! oxphik AT Mz PSS b1 7GRy P, L2 (Psmle e PRI S0
)6 8 e, 2BPY @Fe]ﬂ) 0 T g G 3. S G5 B 1R 33246

1H), 3.61 (@H; &ﬁgrmt@—mm),ﬂmq,m?@m? 56&& INE6.91 Ginj2H, ¥+8.3 2. 97

(d, J=6.6 Hz, , J=6.8 Hz, 3H). [err]C
NVR (75 M—lezCEiﬂe{oéved] 7. 15[(dmr 2HJ3, 3&12,1&7&561%4)37 2ﬂ! (dm,")'ZHAT‘&B?HZ 5, 128.6,

127.9, 127.5, 2 0 66.2 0.8, 38.5, 15.1, 14.2. (d)

3- (4- Benzyl WM4'5312("§¥ ;ﬁ’:ggérm’r"?,s%‘@ah Li t hi um hydroxi de hydrate (7.4
g; 177 m‘ml ﬁ 5 3Qe ¢S [ of

3- (4- benzyl oxyﬂg@@by- -6t p?cl)%:aithgslgiias % %gs’{)g? l(§§6 @% 8%!2

WO 99/ 62871114.3,118.7, 128.2, 1294 130.3,132.8, 136.7, 1528 157.5,1724. PCT/ SE99/ 00942 80

nmol e) in di oxane iSO COAfter stirri ng at roomt enperature over night
di oxane was

Example 39. 3-{4-[2-(4-tert-Butoxycarbonylaminophenyl)ethoxylphenyl} -2-
ethoxypropanoic acid

15
Lithium hydroxide hydrate (77 mg; 1.85 mmole) in water (5.5 ml) was slowly added to a
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 hydfoélifoﬁc acid to _pHI.
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-butoxycarbonylaminophenyl)ethoxy]phenyl}-2-ethoxypropaneic acid.

25
'H-NMR (400 MHz; CDCL,): 8 1.18 (t, 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, 68.8, 79.9, 80.7, 114.6, 119.1,

30 129.0,129.4, 130.4, 133.1, 136.8, 153.2, 157.8, 175.3.



evaporated in vacuo, water was added and the m xture was extracted with

et hyl acewas®sdme wat er phase was acidified with hydrochlroi/sEssosd2 (1 N)
and extracted with ethyl acetate. The organi c phase was washed with water
and brine, dried and the solvent was 5 evaporated in vacuo to give 21.1
g (yield 99.2 % of 3-(4-benzyl oxyphen%) 2- et hoxypropanoic acid. [err]H
NVR (300 MHz; CDCl[err]): [err] 21.15 (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),

2 (d, 2H), 7.25-7.5 (m 5H). 10 [err]C NVR (75 MHz; CDCl[err]): [err]
150 38.1, 66.6, 70.0., 79.9, 114.7, 127.5, 128.0, 128.6, 129.3, 130.5,
137.1, 1 . enylf)ethoxy}phenyl]-(S)-
3-(4-Ben % 1¢ 46, §[4'({?g4.[tfﬂemﬁ8§yc?rb ongl(ﬁx;thry(l));rym oﬂs 1- 3 htgn }ept hy)ll ﬁ)r opanoi ¢
ani de and2-3thodyprepativicacidphenyl ) - (R) - 2- et hoxy- N- (2- hydr oxy- (R) 1- 15
phenyl et hyl ) propanoi ¢ am de EDC (2.03 g; 10.61 mmol e), diisopropylethylamn
(1.84 m; 10.61 nmle) and HOBtxH err]O (1.43 g; 10.61 nmole) were added to

a sol utio 4-benzyl.oxyphen (2.92 g; 9.74
. mmol e)? | n&)l&}“‘if %WB‘PH%W?&&MPWHS@%XW%%& e Bath. After 30
mnutes the ice bath was renmoved and (R)-phenylglycine and (1.46 g; 10.61
nmol e) was added. After stirring at roomtenperature over night ethyl

ﬁcgt ate (A.lf(fﬂ.Hyldt }omyla;ﬁbngt lcarhdnnt dmrt?myhﬂ;m\(d;scmh@mi?mnmet 3320 gm
rogensul f at'e . saturated.sodi i car bona uti.on

c)altr bo%at e0dd6 mqlénvaéﬁasnm@f@rm dighloremgthane (1o #ad WQ@"@P\ ajce éﬁ‘goﬂm‘g@ fate);
filt d

ur 11 ed B diTeeeh T SHBR B e ‘%%J?éﬁﬁ‘??%‘@ﬁf o Endsaofyidiiie 00

give ' Ived in dichl thane (850 ml) and added slowly with
3 (4- é% nzgﬁds )%/Q @ m ﬁ?lff/élaéﬁxssoe% din yc ozozm% ydreo(xy mi and y

phenyl et hMgm@&xmea:mmmdnumng moingtes.cThe rédetivh mikture was allowed to
3- (4- benzyl oxyphenyl ) -

et hoxy- N- teach jeany e Dﬁﬁéhghtemﬁﬂ"}%ﬂﬁﬁdh@ washed withgwater (4x1 L) and
3- (4 Benz gl o WARSIhdairtlintand UTHY Y vbhd wad Wdporbiéa Rler oo prhbé ub BT @B2NO1 C
PCT/ SE99/ QRS wid 440 g. The remaining brownish oil was slowly poured into heptane (1.6 L) with
1s  vigorous stirring. After approx. 20 seconds the oil started to crystallize. The heavy
precipitate was filtered off, washed with heptane (200 mi) and dried in vacuo at 40 °C over

"night. This procedure gave 274 g ( 97.8 % yield) of crude 2-[4-(tert-

butoxycarbonylamino)phenyljethyl-4-methylbenzenesulfonate.

A sample of the crude product (8 g) was recrystallized from ethanol (30 ml) and water 3
2 ml) giving 7.1 g (88.8 % yield) of pure 2-[4-(tert-butoxycarbonylamino)phenyl]ethyl-4-

methylbenzenesulfonate.

H-NMR (500 MHz; CDCL): & 1.55 (s, 9H), 2.47 (s, 3H), 2.93 (t, 2H, J=7.0 Hz), 420 (¢,
2H, J=7.0 Hz), 6.45 (s, INH), 7.05 (d, 2H), 7.24-7.34 (m, 4H), 7.72 (d, 2H).

25
13C-NMR (100 MHz; CDCly): 5 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



[err]H NVR (400 MHz; CDCl[err]): [err] 7.43-7.27 (m 8H) 7 22 (d, J=8.3
Hz, 4H), 7. Xdo6slsasiH, J=7.8 Hz, 1H), 6.96 (d, J=8.3 Hz, P‘é"sgg” a2 2H)
8 and 3.9 Hz, 1H), 3.:69. (m 2H)
Hz, 2H), 3.15 (dd, J=14.2 and 3.9 Hz
1H), 2.94 (m O4, 1H), 1.16 (t, J=6.8 Hz793H). 5 [err]C NWR (100 MHz;
CDCl[err]): [err] 172.3, 157.5, 138.9, 137.0, 130.7, 129.4, 128.6, 128.4,
127.7, 127.6, 127.3, 126.5, 114.4, 81.0, 69.8, 66.3, 66.0, 55.3, 37.8,
15. 1.
3- ( 4- Benzy! B{ﬁ(mmpmymwwwﬂahmmmﬁmmﬂfmw(ﬁﬁlgz [1)28r opanoi c
d H N .2 9 7.13 (d
I6. 0 i, 4RO Wi Gl erlydrotan (D! Ipdomethanc (L00E A3 mRplS) s
, 2 5. 57
G e?%"%t%d tygodiogt M&“@@Wrgﬁw@ @%m%ﬂ)%é%w{%ﬂawﬁ
J=14.2 and @t BoldAempéfaiurelfor 3 hotrs addthe e . Thé Sésidue wiYRxrdddd

Wit
CDCl [err]): [err] 172.3, 157.4, 138.6, 137.0, 130.6, 129.3, 128.5, 128.4,
127.8, 127. diethypether angdwater, The arganigphase 89s grieband @apdrateam@osz g196.55%1 15

5 (4" Benzy) SEARER Syuorisatrory Rk HIssyan phguy syl f-methylbenzenesalfonate

- phenyl et hy ?c?ﬁx ggi ¢ amde (8.9 g; 21.22 mmmle) was hydrol yzed with
concentrated su ric acid (27 nml) in water (104 20 nl) and di oxane (104
m ) at 90C for 5 hours. The reaction m xture was poured into water (220 m)
and extract ed with ethyl acetate. The organi c phase was washed with brine,

dried (sodi (FNMR{(30¢ €D0g: LAY G PHY @A 231, 2193 t, 2H),\3:23.(3, 3H), 4i19¢t,6. 85

g of a m xt 0 S) - et hoxypr opanoi ¢ acid and
(S)-2- et‘?loxgﬁgj(é?-‘%mg‘?‘o@pﬁéﬂﬁ’%oﬁﬁné’3ngci d which was used without
further purification. 25 [err]H NVR (400 WMHz; CDCl[err]): [err] 7.47-7.30
(m 5H), 7.19 (d, J=8.8, 2H), 6.93 (d, J=8.8 Hz, 2H), 5.10 (s, 2H), 4.06
(dd, J=7.8 @)3-(4-BenkiloxyptenylB2&okgisiop aho&,a%@aﬂylfias&sz 1H), 3.44 (dq,
J=9.8 and 6.8 I-(lz fﬁ)yl %ﬂﬂgg (gdd J=14.2 andl 4 Hz, 1H), 2.98 (dd, J=14.2
and 7.8 Hz, 1H), 1.19 (t, J=6.8 Hz, 3H). 30

3-(4-Benzyloxyphenyl)-2-ethoxyacrylic acid ethyl ester {(described in Example 38a) (0.5 g;

5.01 (m 1H), 3.99 (dd, J=6.8
, 1H) 2.97 (dd, J=14.2 and 6.8 Hz,

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

20 'H NMR (300 MHz; CDCL): § 7.47-7.30 (m, SH), 7.17 (d, J=8.8, 2H), 691 (d, -8 8 Hz,

 2H), 5.06 (s, 2H), 4.17 (q, J=7.2 Hz, 2H), 3.98 (t, J=6.6 Hz, 1H), 3.61 (dq,J—89and68
Hz, 1H), 3.36 (dg, J=8.9 and 6.8 Hz, 1H), 2.97 (d, J=6.6 Hz, 2H), 1.22 (t, }=7.2 Hz, 3H),
1.18 (¢, J=6.8 Hz, 3H).
3C NMR (75 MHz; CDCY,): § 172.6, 157.6, 137.1, 130.4, 129.5, 128.6, 127.9, 127.5,

25 114.6,80.4, 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
30 solution of 3-(4-benzyloxyphenyl)-2-ethoxypropanoic acid ethyl ester (23.25 g; 70.8



WD 99/ 62871 ' PCT/ SE99/ 00942 82
(g) 3-(4-Beazysaszyphenyl ) -2-(S)-et hoxypropanoi c aci d et hyl pepisesooobdzdr ogen
chloride (g) was bubbled through a solution of 3-(4-benzyl oxyphenyl)-2-(S)-
et hoxypropanoic acid (6.85 g; 22.8 mol in ethanol (400 m ). Thionyl
chlortde (2 m; 5 27.4 mvole) was add slowy and the reaction m xture
was refluxed for 2 hours. The solvent was evaporated to give 8 g of a

m xture of 3-(4-benzyl oxyphenyl)-2-(S)- ethoxypropanoic acid ethyl ester

d (9)-2; -
32ed(w|) t hﬁmﬁﬁt(ﬁer pE ﬂjf"ﬂicj W Q?er r%@%%%%%r])
[err] 7. 4Eva&&edmvaéha waierlﬂas(ﬂdedlmﬁ tﬁenﬁ*ﬁneﬁa@ém&dted%ﬁl &hylacetald) . 5. 06
(s, 2H, 17(q,J72Hz 2H), 3.98 (t, J=6.6 Hz, 1H), 3.61 (dq, J=8.9
ing26(§ Hﬁ'rhgmgrz phasmnqm;mﬂe&wﬂhwo&l&lMIdlm(:?dWMeﬁyﬁz 2H) ,
coa [err] yroetpigy ﬁeqrsgzlep ai%ﬂfh!l%ws@.rat} %@L&%f@eg@m@yﬂsw. 5,

114. o

(9) - 2- B APt i Shcdo ﬁz%%%ﬁ%goﬁ%%%@iv& Hlubaitypeny2-
3- (4- Benz toxyprapadid acid.( S) - et hoxypropanoi c acid (7.13 g; 21.7 nmole) was

20 hydrogenated at atnospheric pressure for 2 hours in ethyl acetate (70
m) using Pd/C as catal yst. Purification by chronatography on SI lica gel

(9)3- ot na R 0B HARS NI Eomors St 2Dy psetfetm. 1908371 R
(400 b PR o8y ) 35T s A A0 08, T i, )
6.5 Hzp, 4’@&1\@(7%,!@!)0@)51503381566617@6),,79& 144.00107.5,H28 9-828%6,Hz ,
unr esol ved), 10 (dm 2H, J=8.5 Hz, unresolved). [err]CNVR (100 MHz;

CDCl [err])l29{3ei3q5,1lz$721,, 1967017688. 4, 60.9, 66. 2, 80. 4, 115.1, 129.0, 130.5, 30
154.5, 172.7.

(e) 3-(4-Benzyloxyphenyl)—(S)—2-ethoxy-N—(2-hydroxy-(R)—'1—phenylethyl)propanoic
amide and 3-(4-benzyloxyphenyl)-(R)-2-ethoxy-N-(2-hydroxy-(R)-1-
15 phenylethyl)propanoic amide

EDC (2.03 g; 10.61 mmole), diisopropylethylamin (1.84 ml; 10.61 mmole) and
HOBtxH,0 (1.43 g; 10.61 mm_ole) were added to a solution of 3-(4-benzyloxyphenyl)-2-
ethoxypropanoic acid (2.92 g; 9.74 mmole) in dry dichloromethane (30 ml) cooled on an
20 . ice bath. After 30 minutes the ice bath was removed and (R)-phenylglycine and (1.46 g;
10.61 mmole) was added. After stirring at room temperature over night ethyl acetate (100
mi) 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
2s  product was purified by chromatography on silica gel using ethyl acetate:heptane to give
1.5 g (vield 37 %) of 3-(4-benzyloxyphenyl)-(S)-2-ethoxy-N-(2-hydroxy-(R)-1-
phenylethyl)propanoic amide and 1.25 g (yield 31 %) of 3-(4-benzyloxyphenyl)-(R)-2-
ethoxy-N-(2-hydroxy-(R)-1-phenylethyl)propanoic amide.

30  3-(4-Benzyloxyphenyl)-(S)-2-ethoxy-N-(2-hydroxy-(R)-1-phenylethyl)propanoic amide
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3-[4-{2-(4-[tert-Butoxycarbonyl (met hyl ) am no] phenyl:) et hoxy} phenyl ] - (S) - 2-
et hoxypropanoic acid s Sodi um hydroxide (0.044 g; 1.1 muole) was

pul verized and dissolved in DMSO (10 m

(S)- 2- et hoxy- 3- (4- hydr oxyphenyl ) pr opanoi c acid ethyl ester (0.2 g; 0.84
nmol e) was added and the m xture was stirred for 10 m nutes before addition
of 2-[4-{tert-

but oxy car bogy\Kmeby MIEODCIHNE TBI 2, $4)R22d, Fe813 ¢lxe 4H), ol Ba(deNED. 34 g;

0.84 mmol e). The reaction m xture was stirred at roomtenperature for 4

hour s agd t];éﬂhﬂﬂ IH);:&%(ddI?&ﬁHa mm&s,ffﬁmohﬁwltﬂ)n@-%ﬂrésﬁd\éﬁe

t
figfzﬂ”idré‘f”m 18D 56, e300 Ik £t A a&rs{@&g-!% é]sﬁag 1%3) 38 B dded
2Capf)r:t |mory?[ T*ﬁ'@\ﬁﬁ&%rl%%/&%g%’m ?‘Egggfli:%] acé tGr:';]g vva%/er The

phases wer e3SRMR 3 RMERACDUS):\&17213, wslnsemw nnoenotmmmm a8

acetate. The organic phases were 15 conmbi ned, dried with sodi umsul fate
and evapor al23d, 17he, 1273 8264:5,0d dd; 81B.5%R 6630666, 555 3T.84l5 A.

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

di ssolved in water and a small anount of ethanol and acetonitrile. The

O Lo B Rk B B RE e e s S o

3-[4-{2- (4~ t: =3 8tHhO 4 =§.%)- 20
St hoy ot R B oot M,

?(,:D[erg] ?f) Hieﬂ:H)]6&6¢d)J=(=88H?lil)H) 5??4212(2&) , 204 (m A 4.0( #68311@1393%4 (2m
o0 (d 2BED. 3. 8aiany 288D 35 o R, St OB, 0 308 6 A pand o B S B

CDC [err]):, 4e 4 66.8, 69.5, 81.5, 115.2,
126. 8, 130. @[’ fiéllf d%’fﬁgl ’4135'2& P&?@’ Exanpl e 41.
(S)-2-et hOXIYC%m(tﬂ(iébMhF]GEGE9>@/mr33cpwaamsrm)whenwo}s;tmmylzs 80284,
phenyl ) propanoi ¢ acid ethyl ester
127.8, 127.4, 1273, 126 4, 114.4, 81.1, 69.8, 66.4, 66.1, 54.9, 37.5, 15.1.
15

(f) 3-(4-Benzyloxyphenyl)-2-(S)-ethoxypropanoic acid

3-(4-Benzyloxyphenyl)-(S)-2-ethoxy-N-(2-hydroxy-(R)-1-phenylethyl)propanoic amide
(8.9 g; 21.22 mmole) was hydrolyzed with concentrated sulfuric acid (27 ml) in water (104
20  ml) and dioxane (104 ml) at 90°C for 5 hours. The reaction mixture was poured into water
{220 ml) and extracted with ethyl acetate. The organic phase was washed-\-vvi-t-h brine, dried
(sodium sulfate) and the solvent was evaporated in vacuo to give 6.85 g of a mixture of 3-
(4-benzyloxyphenyl)-2-(S)-ethoxypropanoic acid and (S)-2-ethoxy-3-(4-
hydroxyphenyl)propanoic acid which was used without further purification.
25
'H NMR (400 MHz; CDCL,): 8 7.47-7.30 (m, SH), 7.19 (d, J=8.8, 2H), 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, }=14.2 and 7.8 Hz,
1H), 1.19 (¢, J=6.8 Hz, 3H).

30
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84 (a) WO 99/62871 PCT/SE99/00942
3-{4-[2-(4-tert-But oxycarbonyl am nophenyl ) et hoxy] phenyl } - (S) - 2- et hoxypr opan
oic acid ethyl ester 5

2-[4-(tert- Butoxycarbonylan1no)phenyl]eg@ylnethanesulfonate (described in
Exanpl e 40a) (52.9 g; 0.168 mmol e),

(S) - 2- et hoxy- 3- (4- hydr oxyphenyl ) propanoi ¢ acid ethyl ester (described in
Exanpl e 40h) (40 g; 0.168 nmol e) and potassium carbonate (69.5 g; 0.503

ol e) wer(g) B-eBerizyloxyphenyl)i2-(S)ethokPMdpariojic avidiethyl éstered over ni ght .
Anot her portion of
2-[4-(tert-but oxycar bonyl ani no) phenyl ] et hyl net hanesul fonate (2.5 g; 7.9

hon 111t diios @i BEwb R ithlh 455l of S B Riptiali o)™

3-{4-[2- (Aetﬁ@(yb@uﬁa&x&a(bsggm&ﬁﬁawle\&hb%nb&m%&nﬂ%mﬁae(zml

et hoxypropanoi'c acid eth Thi s” batch o

{4-[ 2- (&4- t2§r4ﬂmﬂ@>wsadﬂem§lbwmm¢hemﬁmmmbmmqﬂqxed®r2homs The

et hoxypropanoi ¢ acid ethyl ester was conmbi ned wi th anot her batch
of 3- y? 4- Fsg Ivent wgs\;evaporatg(/l to glsves gc()t7 a mlxture of 3-(4-benzyloxyphenyl)-2-(S)-

oty et HURIRiAE sR U Xl rdC (LA 4 1 Bk BRIPBRIICH S T €,
gel . Fi rSteﬂﬁﬁeBt&%ibﬁ%sﬁ@édﬁhﬁ&htW Ban&itioas €l uants and the second tine

toluene with ethyl acetate (2-5 %. Th| S procedure gave 69.9 g of pure
3-{4-[-(tert- 3-{4-[2-(4-tert-

o8t or” S MM RRBIER BB LRI 157 & G IR BB Pl
Ty 505 10 SPetE 281487 le Brdtd s (e ey %l*ﬁ%l—ﬁe%d%f?’ (
7 13 (d, 28, 1H), 4.36 (&h, J28H and 684, AH) 22 D7 (d] 7266 Eh, 28Y)1.228, J<1) Hz, 3H),

3-{4-[2-(4- Am nophe et hoxy] phenyl } - (S) - 2- et hoxypr opanoi ¢ aci d et hyl :
ester hydrbl%ﬁlhﬁﬁj T-)iH)‘I uoroacetic acid (12 nl; 0.0706 nole) was added to .

DUt oy s Do MR TS Mtk SOCLE B 1726, 1576,137d, 1304, 129502862 K312 0% et ny!

ester (30 91465%04079@566@'6@ |3ggdlglplpg2)rret hane (150 m ). The reaction

m xture was stirréd over night

(h) (S)-2-Ethoxy-3-(4-hydroxyphenyl)propanoic acid ethy! ester

3-(4-Benzyloxyphenyl)-2-(S)-ethoxypropanoic acid (7.13 g; 21.7 mmole) was

‘20 hydrogenated at atmospheric pressure for 2 hours in ethyl acetate (70 ml) _u_s_ing 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.

25 'H-NMR (400 MHz; CDCL): & 1.18 (¢, 3H, J=6.8 Hz), 1.24 (¢, 3H, J=7 Hz), 2.96 (d, 2H,
J=6.5 Hz), 3.34-3.43 (m, 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,
mnresolfred).
C.NMR (100 MHz; CDCL): § 14.2, 15.0, 38.4, 60.9, 6.2, 80.4, 115.1, 129.0, 130.5,
0 154.5,172.7. - |
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85 room t enwed 9dgs8A and then washed three tines with water. pfhReod o C
phase was dried with magnesi um sul fate and evaporated. [err]H NVR of the.
product showed a mi xture of product and starting material. The crude
product- ( 27.3 g) was redissolved in et h%/]j acetate, ethyl acetate saturated
with hydrochloric acid (500 mM) was added and the m xture was 5 stirred
over night at roomtenperature. Evaporation gave 24.7 g (96.5 %yield) of
3- {4-[2- (4-am nophenyl) et hoxy] phenyl}-(S)-2-ethoxypropanoic acid hydro
chroride [err]H- NWVR (400 MHz, CDCl[err]): d 1.14(t, J =7 Hz, 3H), 1.20(t,

= 7 Hz, 3|—2 2.91-2-93(m 2H), 3.02(t, J =7 Hz, 2H), 329336(m 1H)
3.54.3, 61( i 13414-{zwnzremnutoxynarbom(nﬁﬂ&lmnonﬂnens:mmmymenyn Ep2-7 He, 2,
4. 14(q, :Btg : 6,.76(d, J = 8.8 Hz, 2H), 7.12( 2H),
7.27(d, J= exmioa;}ﬂywﬁ%(d J =8.3 H, 2H). [err]C—NI\/R(lOOM—Iz
CDCl[err]): d 14.18, 15.02, 35.22, 38.40, 60. 77, 66.16, 68.00, 80.31,
114.29(2C), 123.39(2C), 128.16, 129.50, 130.39(2C), 130.42(2C), 139.69,
157.29, 472s5Bumhydioxide ( 0044ﬁ 1.1 mmole) was pulverized and dissolved in DMSO (10 ml).
(S)-2-ethoxy-3-(4-[2-{4-(nmethoxycarbonyl am no) phenyl } et hoxy| phenyl ) propanoi
c acid et hy{S)élschaxy-3-(4-hydroxypheny1)propanoxc acid ethyl ester (0.2 g; 0.84 mmole) was

2s§gr [ ﬁ;{éfo%go%ﬁp get hoggl%%eg 320 -(S) - F%bet hox%propanm C aC| d et hyl
added a1 ow JoRysarboBAlmAREDARYB netyliedh Wﬁx}@a&%?si’lﬁ@wss@%?ﬁ Lc'ond

after 6 dayﬁ.nm.mdmm@nsmﬁﬁwﬁsﬂﬁfe%tﬁbnme&me Hhurs'BR thgred to the
m xture, tetrahydgr;g&%&ns was evapora;teq and the re;;ci;gh&eé’tract ed_three
tinmes wit h ascondin, alllﬁlestartggmx erpdlﬂwa-e\camum nmgmdm

s:JIfat\tlavI and 25 \Y; ra ﬁ al 525 g (90.2 of (S)-2-ethoxy-3 [ -{4-
(et hoxycar ¥ Fﬁfﬁgﬁtﬁ‘hé w?&%&%ﬁm@% m%w%@%&gg er was
bt d. t 22 (t,

S 37, APl ol il 1

3 7 7 (s, 3 Hivaperafién. (He retihhe wis fdatdd witldéthyl steth 208 watéf) The phases were
separated and the water phase extracted twice with ethyl acetate. The organic phases were

15 combined, dried with sodium sulfate and evaporated. The crude product was
chromatographed with dichloromethane:methanol (95:5) as eluant. The product, an oil,
was dissolved in water and a small amount of ethano! and acetonitrile. The solution was
cooled by liquid nitrogen. Freeze drying for three days gave a pure solid compound, 0.19 g
(51 % yield) of 3-{4-{2-(4-[tert-butoxycarbonyl(methyl)amino]phenyl)ethoxy} phenyl]-(S)-

20 2-ethoxypropanoic acid as a white solid substance

"H-NMR (500 MHz; CD;0D): & 110 (t, 3H), 1.45 (s, 9H), 2.86 (m, 1H), 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 (d, 2H),
7.16-7.20 (m, 4H), 7.28 (d, 2H).

25

BCNMR (125.7 MHz; CDCLy): § 15.3, 28.6, 36.4, 38.0, 40.4, 66.8, 69.5, 81.5, 1152,
126.8, 130.3, 131.3, 137.6, 143.2, 156.5, 158.7.

Example 41. (8)-2-ethoxy-3-(4-[2-{4-(methoxycarbonylamino)phenyl}ethoxy]-
30  phenyl)propanoic acid ethyl ester



30 6.60 (bs, NH), 6.80 (d, 2H), 7.13 (d, 2H), 7.21 (d, 2H), 7.32 (bd, 2H)
VO 99/ 628w 99/62871 HSTISE9AE@4D 0942 86
[err]CG-NWR (150 MHz; CDCl[err]): [err] 14.4, 15.5,35.3,38.7,45.2, 52.5,
61.0, 66.4,68.9, 80.6, 114.5, 129.5, 129.8, 130.6, 157.8, 172.8, 179.7 s
Exanpl e 42. (S)-2-Ethoxy- 3-(4-[2-{4-(ngyghoxycarbonyl am no) phenyl ] -

et hoxy] phenyl ) propanoi ¢ aci d.

(S)-2-Et hoxy-3-(4-[2-{4-(nmet hoxycarbonyl am no) phenyl ] et hoxy] phenyl ) pr opanoi
c acid ethyl ester (described in Exanple 41) (0.52g; 1.25 nmmole) was

di ssol ved in 10 tetrahydrofuran (10 M) and lithium hydroxide (0.034 g;
1.42 mol di ssol ved in water m ) was added slowy. The reaction

i xt ur e s{4rEZr@detfmtowcgmnylnmbms&)ethoxmanﬂ1-(sa-2-3thwcypmpmmded and .
tetrahydr?%{#rﬁln eyaporated. The residue was extracted three tines with

et hyl ace llﬁ‘ie'orgam c phase was dried with magnesi um sul fate and
evaporated and 0.47 g (99 %yield)

(S)-2-ethoxy-3-[4-{2-[4-(nmet hoxycar bonyl am no) phenyl )- 15

et hoxy} ph@*[ﬂ@emmmatbmvladm@)ﬁh@bl]dhmﬁhtm{neﬁﬂfdda dcHBed M‘Exanﬁp [err]):
[err] 1.1 4()] 3.03 (t I—%}p338345(m 1H),

3. 56- 3. 6349 (52_L 03687 Q:le), (ﬁ))Z-ethom3-(ﬂrhy4nq)(yphen x(opmemdeﬂ@nes(tcr 2H)

Codl [ ert] @ﬁ%@ﬁ%ﬁgﬂ% ghm ho 0188 g»znoﬁ% @% gttty 695 50320, 0.
129.8, 1 391!!7016)% Thixed/in- a@etgfﬁﬁ‘ilg g 0 ﬁ'}? OX M overln]lg_hé,_ Aﬁ%her portion of

{2-(4-[tert-But oxycar bonyl am no]j pheny

et hyl sul f M%(wrmnmcmbmyldnmlfhehyl@ahﬁmeﬂﬁhesulfonate éz .5 g; 7.9 mmole) was |
3-(4- Benzyl oxy,glleenyl) 2-ethyl sul fanyl propanoic acid nethyl ester. Potassium

hydr oXf de2¢ Tgactipngaixhne was reflaxed;for §<§mreboum thax filtered. EvEpmm of the
(0. ﬁif’ 30 flfhre évé‘%gr@m' 1004-B0 -3 bR AE B b RS e 2SRy Ph R pgns! ¢ aci d
ethoxypropancnc acid ethyl ester. '
This batch of 3-{4-[2-(4-tert-butoxycarbonylaminophenyl)ethoxylphenyl}-(S)-2-
ethoxYpmpanoic acid ethy! ester (76.6 g) was combined with another batch of 3-{4-[2-(4-
15 tert-butoxycarbonylaminophenyl)ethoxy]phenyl}-(S)-2-ethoxypropanoic acid ethyl ester
(74.1 g) and purified twice by flash chromatography on silica gel. First with toluene
'followed by methanol as eluants and the second time toluene with ethyl acetate (2-5 %).
This procedure gave 69.9 g of pure 3-{4-[-(tert- 3-{4-[2-(4-tert-
butoxycarbonylaminophenyl)ethoxy]phenyl}-(S)-2-ethoxypropanoic acid ethyl ester.
_20
H-NMR (400 MHz; CDCL): d 1.16 (t, 3H), 1.22 (t, 3H), 1.51 (s, 9H), 2.94 (d, 2H), 3.02
(t, 2H), 3.31-3.38 (m, 1H), 3.55-3.63 (m, 1H), 3.95 (t, 1H), 4.10 (t, 2H), 4.16 (q, 2H), 6.45
(bs, 1H), 6.8 (d, 2H), 7.13 (d, 2H), 7.13 (d, 2H), 7.19 (d, 2H), 7.29 (d, 2H).

25 (b)3- {4—[2-(4-Atmnophenyl)ethoxy]phenyl}-(S)-2-ethoxypropan01c ac1d ethyl ester hydro
chioride

 Trifluoroacetic acid (12 ml; 0.0706 mole) was added to a solution of 3-{4-[2-(4-tert-
butoxycarbonylaminophenyl)eth'oxy]phenyl}-(S)-2-ethoxypropanoic acid ethyl ester (30 g;
30  0.065 mole) in dichloromethane (150 ml). The reaction mixture was stirred over night at
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87 1.64 mmowa)9wesna added. The reaction mxture was stirredpgi/sE®aave
tenperature over night. Diethyl ether (15 m) was- added. The m xture was.
filtered and evaporated. The residue was purified by adding active charcoal
in nmethanol. The m xture was stirred for gk5 m nutes and the active charcoal
was filtered off. Evaporation of the solvent gave 0.47 g (86.7 %yield) 5
of 3-(4-benzyl oxyphenyl)-2-ethyl sul fanyl propanoic acid nethyl ester.
[err]H-NVR (400 MHz; CDCl[err]): [err] 1.23 (t, 3H), 2.63 (m 2H), 2.90 (m
1H . 3.14 (Yoorhthmpetatait dnllthehiWashed threetimesWith whtef) Thé érgaric)phase Wik dried 2H) ,
7.11 (d, 2H), 7.30-7.45 (m 5H). 10 (

b
£ ety Sttt
-(4- Z X -2- Su | [ S X
AT &) bt S B RRRL S &t 50 £
11" mol e), lrag%tp\ié\%ﬁm%ﬁ@ gﬂgm vo\/%gl % cla?{rae(gaqgﬂj &'%@%&ﬁ})ﬁg%@l&o‘gﬁ ¥
t enper at gf fhsgﬁ%ﬁbb&%@tmmw&meeap&fﬁdﬁ gave M7 (96.51% 9icddyritBapEe[20as

added an ases were separated. The organic phase was washed tw ce
with brine ddntinophdnyijetioxyiphenyl}-£S)-2-ethexypropanoicacidhydos chlorides ol vent gave
0.2 g (74.3 %yield) of ethylsulfanyl-3-(4-hydroxyphenyl) propanoic acid
met hyl ester. 20 [err]H NWR (300 MHz; CDCl[err]): [err] 1.23 (t, 3H), 2.62

(s 21 o2 tiim e Opet: a e, P=end, S o, 3P m 3en olor o, (4
2- (4-[tert - Bpp300a! o9 HzAPH)) 8120I%15(l) €L ®S4-P B8Ry, 1H)23.94(dd, J = 7.3, 5.8 Hz,

et hyl sul f anyl propanoi ¢ acid nethyl ester 25 Sodi um hydr oxi de (10. 045 gq;
nol e) was piH) 4:08¢tek= ATz, 2H)) dd 4(q J BN, (2H), 6175(d, D= 8.8 Hz, 2H), 7.12(d, ] = 8.8
Et hyl sul fanyl - 3- (4- hydr oxyphenyl ropanoi ¢ _aci.d nmethyl ester (0.21 g; 0.87
ol ) wae. S BENEEn BT ANEr= 8.5 H, 28,

2-[4-(tert-but oxycarbonyl am no) phenyl ] et hyl - 4- net hyl benzenesul f onat e
(described in Exanple 40a ) (0.342; 0.87 mmvle). The reaction 30 m xture

was stirred Bt NMRTIOENEE] EDOLY: d 14.18 1500] 35.23198.48) 60.77) 66396368.00)80(B4( er i al
wer e
114.29(2C), 123.39(2C), 128.16, 129.50, 130.39(2C), 130.42(2C), 139.69, 157.29, 172.53.

1.25

15
(c) (S)-2-ethoxy-3-(4-[2- {4-(methoxycarbonylamino)pheny!} ethoxy]phenyl)propanoic acid
' ethyl ester

3-{4-[2-(4-Aminophenyl)ethoxy]phenyl}-(S)-2-ethoxypropanoic acid ethyl ester hydro
20 chloride (0.55 g; 1.4 mmole) was dissolved in tetrahydrofuran (5 mi) and methyl
chioroformate (0.534g; 5.68 mmole) was added slowly. The reaction mixture was
continuously checked with HPLC and after 6 days was all the starting material consumed.
Water was added to the mixture, tetrahydrofuran was evaporated and the residue extracted
three times with ethyl acetate. The organic phase was dried with magnesium sulfate and
25 evaporated and 0.525 g (90.2 %) of (S)-2-ethoxy-3-(4-[2-{4-
{(methoxycarbonylamino)phenyl} ethoxy]phenyl)propanoic acid ethyl ester was obtained.

'H-NMR (600 MHz; CDCL): 5 1.15 (¢, 3H), 1.2 (¢, 3H), 2.90-2.97 (m, 2H), 3.03 (¢, 2H),
3.31-3.37 (m, 1H), 3.55-3.62 (m, 1H), 3.77 (s, 3H), 3.95 (q, 1H), 4.11 (t, 3H), 4.16 (g, 2H),
% 6.60 (bs, NH), 6.80 (d, 2H), 7.13 (d, 2H), 7.21 (d, 2H), 7.32 (bd, 2H)
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88 consunaWo8%687di ng to LC-M5. Water (10 ml) and tetraydr pEsesygoh2m )
were added and the stirring was continued over night. Then the reaction-:

‘m xture was treated with diethyl ether and water and in order to avoid foam
formation diluted hydrochloric acid was86added. The phases were separated
and the organi c phase was washed three tines with water. The s water
phases were conbi ned and washed once again with diethyl ether. Al the
organi ¢ phases were conbined, dried with sodium sul fate and evapor at ed.

Chr omat ography in ether:petrol'eumether (1:9 and 1:3) gave 0.18 g (41.4 %
yi el d) of,

-1.4- )
{2-(4-]t er%‘MW@MM}P&W%]“b-ﬁe’n‘y?’ﬁé@n3§]} ﬁr@nﬁ?’g%pﬁfl’ 880s 8019194 pr opan
' i-d ' 1194 . MHz; CDC : 1.22 (t,
Sy, 1 51 e 5308 FR I T STOL (r iy, s 12 (m LM,
3.48 (m 1H), 3.66 (s, 3H), 4.09 (t, 2H), 6.79 (d, 2H), 7.08 (d, 2H), 7.18
d, 2H), 7.29 (d, 2H). 15 C-NMR (100 MHz; CDCI ;
(14. 6, |2_|)§. 92@2&.4235(83,2-&11@ J_ﬁ%{ {*@abéxwatbgpylamim)pt[le%i?? 1[18r61 129. 7,
130.1, 130,4 81}1?13' 137.0, 153.0, 157.9, 173.0 Exanple 44.
3-] 4-{2-(5910?‘ - 5987‘8%988- | am no] phenyl ) et hoxy} phenyl ] -2--

et hyl sul f anyl propanoi ¢ acid 20 Sodi um hydroxide (0.14 g; 3.5 mmole) was
pul verized and added to DMSO (15 m). 2- ethyl sul fanyl-3-(4-hydroxyphenyl)

pr opanoi ¢ (S)2-Ethoxiyt8{4-E2s {4 (méthegcarbbrylaminolphenpl]ethedphen§l)popanoif aéid ol e)
was added and the resulting mxture was stirred at roomtenperature for 10
mi nut es bé&thyl ester{described igfExample 41)£0.62% ) 25 aqmele)vasidisselvsil imeny | | et hyl - 4-
25 nethyl henzen | {;onake ¢ ribed in | Oa 34 . 0. 87
ol e)l.° BT/ﬁeg“ﬁﬁ’é’ﬁffg‘h@@&P‘iﬂ@z‘ng‘Y &rf'fdélﬁ (@iﬁbﬁfé Q%@%g?‘ﬁ?iv%dp Wﬁ%&xr S.
Sodi h j . ' The réac ' I i : d
added 1 o) Ty e ot e o B nigh. RS Cbe st L
m ). The rlanal)iwasaddéddndtetrahydrofiiran evaported; Therdsidupavastentracted three times

with ethyl acetate. The organic phase was dried with magnesium sulfate and evaporated

and 0.47 g (99 % yield) (S)-2-ethoxy-3-[4- {2-[4-(methoxycarbonylamino)phenyl)-

15  ethoxy]phenyl}propanoic acid was obtained.

" 'H-NMR (600 MHz; CDCL): 5 1.16 (t, 3H), 2.91-3.05 (m, 2H), 3.03 (t, 2H), 3.38-3.45 (m,
1H), 3.56-3.63 (m, 1H), 3.77 (s, 3H), 4.03 (g, 1H), 4.11 (¢, 3H), 6.80 (d, 2H), 7.14 (d, 2H),
7.21 (d, 2H), 7.30 (bs, 2H).

20
*C-NMR (150 MHz; CDCl,): 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, 175.6

Example 43. 3-[4-{2-(4-[tert-Butoxycarbonylamino]phenyl)ethoxy}phenyl}-2-
2s  ethylsulfanylpropanoic acid methyl ester

(a) 3-(4-Benzyloxyphenyl)-2-ethylsulfanyl propanoic acid methyl ester

Potassium hYdro:dde (0.092 g; 1.64 mmole) was dissolved in methanol. Ethanethiol (0.133
310 g; 2.14 mmole) and 3-(4-benzyloxyphenyl)-2-chioropropanoic acid methyl ester (0.5 g;



over night. Mdst of the solvents were evaporated. The residue was treated
wi th diethy er and water and the phases were separat gani c
phase was dﬁ%%’%ﬁih sodium - WD 99/62871 o %El:rfsgb%ogb )
PCT/ SE9/ 00942 89 sul fate and evaporated. Chronmatography of the residue on
siliica gel using a gradient systemof petjoleumether: diethyl ether

(90: 10, 75:25, 25;75 and 0:100) gave .O0. v g (34 %yield) of
3-[4-{2-(4-[tert-butoxycarbonyl am nol phenyl ) et hoxy}phenyl ] - 2-

et hyl sul fanyl propanoic acid. 5 [err]H NVR (400 MHz; CDCl[err]): [err] 1.02

(%5 s oA ol vseé piddel Fhe hdkon rified s shier aFpodtn ffpefbls v Mt

7.23 (d, ZFDDieﬁ@letﬁéﬁ(IBhﬁ%%sadded.Thenﬁxmewasﬁlteredandev orated. The residue was
3-{4-[2-(4-tert-Butoxycarbonyl am nophenyl ) et hoxy] phenylaf,- 2- et hoxypropanoic
aci d benzyl msified by adding active charcoal in methanol. The mixture was stirred for 15 minutes and
3-{4-[2-(4-tert-Butoxycarbonyl am henyl ) et hoxy] phenyl } - 2- et haxypr gpanoi ¢
aci d (descritbeactive %ﬁﬁ@ﬂ%‘fﬁ?ﬁ? Emwge splentgaye 4786 % YRt i on
of 15 di c r ' Q.2 A mol e) and t he

m xture vas @%(%@M?% @W@ﬂ@%&%ﬁ#&‘ﬁﬁa ‘g; 2.33 nmmol e)
was added fol |l owed by addition of DVAP (0.28 g; 2.33 mmpole) after 10

m nutes. The reaction m xture was stirred over night at roomtenperature
and t hen ext'HaNMRI(400tMHzaCDCH):&dl.230(i 3HY), 2163 (mg2ih), 2 H0tom AH), 3. pbloasd)um
hydrogen sulfate (0.5 Mand brine, The 20 organic phase was dried with
Sodi um sul T o0 ERcHDy A6 BB, - U{soHh 689 48 AD0n L (28D, 1407451y SED.

di chl oronet hane with nethanol (1% as eluant gave 0.36 g (29.7 % of 3-
{4-[2-(4- tert-butoxycarbonyl am nophenyl ) et hoxy] phenyl } - 2- et hoxypr opanoi c
aci d benzyl ®@$2HihylEdf: ﬁ%&ﬂﬁ?h&l‘)‘? rbpdolcSicid hethyPéstdr 1. 18 (t, 3H),
1.53 (s, 9|—|)c,g§2.98y(d,ahi2’|—|), 3.07 (t, I% 3.32- 25 .4 (m 1H), 3.56-3.65

(m 1H), 4.03 (t, 1H), 4.16 (t, 2H), 5.15 (s, 2H), 6.53 (bs, 1H), 6,8 (d,
2H), 7.12 (d, 2H), 7.25-7.38

723 (d, .2 /H .
-(4-Benzyloxyp}(xenyl)-zl_-?ethylsulfanyl prop_an(ogz1 acide)nethyl ester (0,37 g; 1.12 mmole)
was dissolved in dichloromethane (3.5 mi). Dimethylsuifide (3 ml), was added followed by

addition of boron trifluoride etherate (1.6 g; 11 mmole), The reaction mixture was stirred

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.

20 'H-NMR (300 MHz; CDCL): 5 1.23 (t, 3H), 2.62 (g, 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).

(c) 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 mi). 2-
Ethylsulfanyl-3-(4-hydroxyphenyl) propanoic acid methyl ester (0.21 g; 0.87 mmole) was
added followed by addition of 2-[4-(tert-butoxycarbonylamino)phenyl]ethyl-4-
ﬁMylbenzenésulfonate (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



[err]CGNWR (100 MHz; CDjerr]OD): [err] 14.2, 27.6, 34.9, 38.2, 65.9, 66.4,
68. 7, 76. 6NO®Y62B71 114. 3, 118.8, 128.15, 128.2, 1283, 128. 8Pc1:&ﬁ9§20094230 3
133.0, 135.8, 137.7, 154.2, 158.0, 172.8. 30 WD 99/ 62871

PCT/ SE99/ 00942 90 Exarrpl e 46. tert-Butyl

4- (2-14-{2-et hoxy-3-oxopropyl } phenoxy] egghyl ) phenyl car bamat e 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 mmol e) was di ssol ved
in dry dichloronmethane 5 and the sol utlon was cooled to -78 C. DI BAL (20

% 15.9 niconsumedrastarilingde LEcMSd Water (19 mi)rnd teteahydrofarani(k ml) wergadded and ed at -
-78 C and lawed b LC. ,After .4 ur,s anoI her aortlon of , Dl 59 m;
16 mror o), e Sr g Loppign %mmﬁ#tvﬁ’gﬂ Bsdied Rkt

chl ori de e wa
Fl verad (hies mafweid 83 ﬁ‘é*ﬁ?ﬁa&%%@%ﬁﬂ%ﬂﬁhﬁfﬁ@ﬂ%@?g@%%@m ’
redi ssol vegheiphagth Were stparatid and ek orBaricTpliaae wap Wasiesd thiceitintesdaith whtef) Takhy |

acetate: heptane (gradient 12.5 - 100 % of ethyl .acetate) Agave 0.9 g (26.3
% yi el &) (water@hases were combmed and washed once again with diethyl ether. All the organic

e B R i
I et e O IO

(d, 2H), 7{21(4—[(dt-b1&bﬂycaﬁoﬂﬁlaﬁﬂlo]ﬂiéhyl)§th&ﬂy}bﬁenylkﬂﬁﬂﬁlﬁ&aﬁﬁwoﬁhﬁmé ac¢id] C- NVR
(100 MHz; CDO [err]): [err] 15.5, 28.6, 35.4. '36.1, 66.8, 69.0. 80.7, 85.4,

114.7, 11911011}’1182@1'9 129.7, 130. 6, 133 1, 137.0, 153.1, 157 9 204.0. 20
Exarrple 47. tert-Butyl
4-[ 2- (¥-{3-[benzyl (et hyl ) am no] - 2- et hoxy- 3- oxopr opyl } phenoxy) -

et hyl ] phenygl m@%@ th} 1

{4-[2-(4-tert ?ggycar b%]?lg r§11n%)2pt I?I’)lestlrg%;ﬁ)p% )gﬁn}m)’et%o()?;/plr p%?lmc
acid 25 ((d2sDy3.02¢m) YH):3 A81¢ne 1HY))3.660(s3H)g 4.094t, 2H) 672 (d, 235, AD8 6yI2¥Hd i n
acetonltrlle 150 Mi?and t he solution was cooled to 0OC. DCC (3.51 g; 17

nmol e), HF d( HY§ .29 (d32H)mpl e) and

15 '3C-NMR (100 MHz; CDCl5): & 14.6, 25.9, 28.6, 35.3, 37.3, 48.4, 52.3, 68.9, 80.7, 114.7,
119.0, 129.7, 130.1, 130.4, 133.1, 137.0, 153.0, 157.9, 173.0

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-(¢ert-butoxycarbonylamino)phenyl]ethyl-4-

2s  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 mi) and added to the reaction mixture followed by
addition of tetrahydrofuran (5 ml). The reaction mixture was stirred at room temperature

: o;rer night. Most of the solvents were evaporated. The residue was treated with diethyl
30  ether and water and the phases were separated. The organic phase was dried with sodium



DIPEA (2.2 g; 17 nmle) were added and stirred for 15 m nutes before

addi tion of vwéoféRyl benzyl amne (2.72 g; 17 mmole). The reag Efmoﬁ ur e
was stirred over night and then filtered and evaperated. Hydroc ric acid

(2 M 200 nl) was added to the residual oil and 30 the obtained mxture
was then extracted three tinmes with et hybgacet ate. The organi c phase WO
99/ 62871 PCT/ SE99/ 00942 91
was washed wi th sodi um hydrogencarbonate solution, dried with magnesi um
sul fate and evapor at ed. Chrorrat ography of the residue on silica gel with

hept ane: et hyhigaehid &vapdratéd ?ngﬂfyl efr&f‘dngroﬁgﬂiéﬂgeﬁisﬁig'@&aaﬁﬁf'm que

gave5329(685%y|eld) of ter 4-[ 2-

[ benzyl (et hnytmﬁpt}tm’Ielm hhuydﬁﬁnyketberc(ﬁ@:ll})p?ﬁelﬁﬂsﬂémh&Dilpﬁ)agwe(t)atlbg\(&dt%.
[err] H NMR (400 Lll [er 17 (t, s, 9H),
2.94-3.13 (mel®nf3-f§-{§s(4d trbut wsy mnylgnml@e@d)qﬂlﬁxy}pbenyll 6-4.09 (m 1H),

4.13 (t, b. 1 77-6.85 (m 3H), 7.17-7.23 (m 3H), 7.26-7.32
(m 2H) 10%? %ﬁ#{b?%& ;. CDCl[err]): [err] 15.0,28.4, 35.2, 38.9,
66.9,68.8, 79.7, 80.6, 113.2, 116.0, 119.1, 121.9,129.2,129.4, 133.2,136.8,
138. 3, 153.1, 158. 9,174. 4 Exarrpl e 48.

3-{3-[2- (teﬁﬂ-mmnmhﬁmm@m&hpﬁ@n&ﬂ),dtﬂﬂxmm@(rh 2H), 23577 (m, 1H), 2.92

et hoxypropanoic acid eth g‘b»

2-[4-(tert - B 28 ér%%}ﬁbﬁr%}rbﬂ \A-36m2Ee6.6% (b JHD. odide 2H), 7.10 (d, 2H),
4-(2- Hydrox;g%tl | yphenyl carbani ¢ acid tert-butylester (described in Exanple
38b) (2.46 é .38 Ml e) was dissolved in dichloronethane (21 nl).
Triethylam ne (2.17 m; 15.6 mml e) was added and the m xture was stirred
for 20 min and then cool ed on an ice-bath. Mthanesul phonyl chloride (1.25

g; 10. 9 wmoEzimplestSadddd294amit-Butokiyearbemndaminophenylethexylplengl}i2-red for 3.5
hours and the formed precipitate was filtered off. The filtrate was
evapor at ed SHexXYMFePanglsi agidbensdiestsh| ved in ethyl acetate. A new precipitate
was formed and 25 filtered off and the filtrate evaporated. Chronatography
on silica gel using heptane:ethyl

3-{4-[2-(4-ter+-Butoxycarbonylaminophenyl)ethoxy]phenyl} -2-ethoxypropanoic acid
(described in Example 39) (1g; 2.33 mmole) was dissolved in a solution of
15 dichloromethane and tricthylamine (0.235 g; 2.56 mmole) and the mixture was cooled to 0
°C. Benzyl chloroformate (0.4 g; 2.33 mmole) was added followed by addition of DMAP
| (0.28 g; 2.33 mmole) after 10 minutes,
The reaction mixture was stirred over night at room temperature and then extracted with
saturated sodium hydrogen carbonate, potassium hydrogen sulfate (0.5 M) and brine. The
.20 organic phase was dried with sodium sulfate and evaporated. Chromatography on 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 benzy! ester.

"H-NMR (400 MHz; CDCL): 5 1.18 (t, 3H), 1.53 (s, 9H), 2.98 (d, 2H), 3.07 (t, 2H), 3.32-
25 3.4 (m, 1H), 3.56-3.65 (m, 1H), 4.03 (t, 1H), 4.16 (t, 2H), 5.15 (s, 2H), 6.53 (bs, 1H), 6.8
(d, 2H), 7.12 (4, 2H), 7.23 (d, 2H), 7.25-7.38 (m, TH).

PC-NMR (100 MHz; CD,0D):  14.2,27.6, 34.9, 38.2, 65.9, 66.4, 68.7, 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



acetate (2:1, 1:1) gave 3 g (100 %yield ) of 2-[4-(tert-

but oxycar DUa996R8¥ho) phenyl | et hyl net hanesul f onat e. [ err] H NRErSESMmod4z ;
CDCl[err]): [err] 1.52 (s, 9H), 2.87 (s, 3H), 3.01 (t, 2H), 4.39 (t, 2H),
7.16 30 (d, 2H, J=8.45 Hz), 6.45 (bs, IH), 7.33 (d, 2H, J=8.45 Hz) WO
99/ 62871 90 ' PCT/ SE99/ 00942 92
[err]C-NVMR (100 MHz; CDCl[err]): 828.2,34.8,37.1, 70.2, 80.3, 118.6, 129.2,
130.5, 137.3, 152.6. 5 (b)

3-{3-[2-(4-tert-Butoxycarbonyl am nophenyl ) et hoxy] phenyl } - 2- et hoxypr opanoi c
acid et hyl Exmuple 46.- fertButyl £-(2-p4-1{3-dthoxy3heoptopyt }phemuxylethyi)phenylbatbamate e r
(0.76 g, 3.2 mmol-e) was dissolved in acetonitrile (30 m). Potassium
carbonate (0.53 g; 3.8 mmle) was added 10 fol | owed by addi ti on - of

ol e) - Trs (AT B B B b e D it b acit iy

acet oni 11 dsfer(ddicibad ifEXaRPRIY) (378, @%Mofeg‘%@a% disgblved ﬁﬂ%&\g%l}lgimgd

t hen evaporated. The residue was redi ssolved In water an th

et hyl acet aidehe Sélation wasgooledta SEBVE DEBAINEO %4 159 M;Hmmle)hvés‘addedir i ed
w th magnesi um sul fate and evapor at ed. 15 ogra on 5| | i ca using
ethyl acet #OWiyh ke Fraction mixtyre Was stired 3278 @%d@lkmdgi 4hours

£l L PRI SR e ool

20 .
S+ 15 Tereion VB ERhel it dafbiss apiongun hipridd aid e adaitidyretiSdild oo

(m 1H), 4héxiy brqcxpila&e, Tlﬁemﬁtt(ntewdsrﬁltered ﬂhibugh hyflofnd theFiltrgte evagdriited.6. 76 (d,
1H, J=7.98 Hz 6. 79- W 117 ( ,1HJ797 d, 2H
J=8. 28 144z) Th ezr)eslﬂuwas sglv@w% e@fsan heomatogkanly (omeﬁqal&elweiaeﬂ{v rr])

L5571 i el gl 1?§3q96*/1893§y14=f8€t63 et S B ﬁ%ﬁ% ™ >

butyl-4-(2-[4- {2-ethoxy-3-oxopropyl} phenoxy]ethyl)phenylcarbamate.

H-NMR (400 MHz; CDCL):  1.19 (t, 3H), 1.53 (s, 9H), 2.80-2.86 (m, 1H), 2.90-2.96 (m,
s 1H), 3.04 (t, 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, 2H), 7.21 (d, 2H), 7.31 (d, 2H), 9.68 (s, 1H)

“C-NMR (100 MHz; CDCl,): & 15.5, 28.6, 35.4, 36.1, 66.8, 69.0, 80.7, 85.4, 114.7, 119.0,
128.9, 129.7, 130.6, 133.1, 137.0, 153.1, 157.9, 204.0.

2 '
Example 47. tert-Butyl 4-[2-(4-{3-[benzyl(ethyl)amino]-2-ethoxy-3-oxopropyl}phenoxy)-
ethyl]phenylcarbamate

3-{4-[2-(4-tert-Butoxycarbonylaminophenyl)ethoxy]phenyl}-2-ethoxypropanoic acid
25 (described in Example 39) (6.09 g; 14.2 mmole) was dissolved in acetonitrile (150 ml) 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 organit phase



Exanpl e49. 3-{3-[2-(4-tert-Butoxycarbonyl am ni ophenyl ) et hoxy] phenyl } - 2-

et hoxypr opargg 4d 30 WO 99/ 62871

PCT/ SE09] 00942 gt PCTISES910542
3-{3-[2-(4-tert-Butoxycar bonyl am nophenyl ) et hoxy] phenyl} 2- et hoxypr opan0| C
aci d ethyl ester (described in Exanple 4 (0.8g; 1.74 mmle) was dissol ved
I n tetrahydrofuran (15 m). Lithium hydrdxide hydrate (0.073 g; 1.74 mol e)
di ssolved in water (5 m) was added slowy. The reaction m xture was
stirred at roomtenperature for 4.5 hours. Mire lithium5 hydroxide

%?;a}]guﬁg Q%gtra ydr(z)l?uran %ﬂ&%t q\‘/tit 0 ﬂ@%g‘%‘gﬁgﬁﬁng{fﬁ%ﬁ%‘gm of

wat er was aqqgsbrated! was adj usted to about 12 with sodi um hydroxi de (2M and
the soluti.on was extracted with ethyl acetate. The water phase was cool ed

to <10 [ er r |Chromatogiaphof the rdsidpoomsiﬁba:gslhgiﬂrhegmnemtliytweta(el(lm -d00 Yepusingct ed
i th ethyl t h h dt ] t dd d
W Sod, umiBEmaicat chpRJERHEE SR A2 B 1 ied) of A/ GrGeCt s
2-(4-tert-

b g, o] ﬁ#ﬁ%@%‘ﬁ%‘wer RSy B hpnchy AR °P2"O )
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), 6.77-6.85 (m 3H), 15 7.17-7.23 (m 3H),

7.26-7.32 (M mm@eemtz lﬂNZFCl():LB)@IR/I(IzSH);DG:{(eﬂH),2q4813(1ﬂ,54m,329-3447(&5 2,
38.9, 66.9, 116.0, 119.1, 121. 129. 129. 4,

133.2, 136. ,1%3@8% 5611513%%) 4@§841 & (%%71 H) 4485 a2kl 65‘@ (b,IH), 676,85 (m, 3H),

3-[4- {2 (4 [ C O’%@H‘z ]phenyl)et hoxy} phenyl ] - 2- et hoxy-2- 20
et hyl pr opar?t)l c‘;a%k%og(ig)??{? - Be zﬁ?oxyphenyl) 2- et hoxy- 3- hydr oxy- 2- et hyl

propanoig acid ethyl ester D -isopropylamne (1.1 m; 7.78 mmole) and dry
tetrahydrofuran (35 m) were mxed and 25 cool ed to -78 [err] C under

ni trogen at MiEGNMR(O0 MHBEDCI3):1h1 L0028 4, 85.2) 38:9,/66:%168.8, 79.7, 80.6, 113221 16:)| e)
was added sl ouh Y, AN 1585, {559£ 1593, (e ¥ Vi B8 OS54 5554 #7 15 mnutes. 2

Example 48. 3-{3-[2-(ter+-Butoxycarbonylaminopheny!)ethoxy]phenyl}-2-
15 ethoxypropanoic acid ethyl ester

(a) 2-[4-(tert-Butoxycarbonylamino)phenyl]ethylmethanesulfonate

4-(2-Hydroxyethyl)phenylcarbamic acid fert-butylester (described in Example 38b) (2.46
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 chloride (1.25 g; 10.9 mmole) was added siowly. 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-(terz-
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
0 (d, 2H, J=8.45 Hz), 6.45 (bs, IH), 7.33 (d, 2H, J=8.45 Hz)



Et hoxypropionic acid ethyl ester was dissolved in a small amount of dry

t et r ahydr giggomasand added slowy to the LDA m xture. The ROTSEYA0MRS
stirred for 30-mnutes at | ow tenperature and then 4-benzyl oxybenzal dehyde
was added followed after 2 mnutes by 30 addition of saturated amoni um
chl oride solution (20 m). The mixture %as warmed to WO 99/ 62871

PCT/ SE99/ 00942 94 roomtenperature and the | ayers were separated. The
aqueous phase was extracted twice with ether and the organi c phases were
conbi ned and washed with hydrochloric acid (0.3 M 100 m) and brine dried
wi th magnesi um sul fat-e.and :evaporated. Purification. of- the.residue by

chr onat ogn%pmq,lm %ng PR3 slz@@ 84, gyiggﬁg%gs%ig#.&emi 136%, vétd S

triethylamn gave

3- (4- benzwis2yphenyl ) 2- et hoxy- 3_ hydr oxy- 2- net hyl propanoi c acid ethyl
ester. [err]H NVR (400 MHz; CDCl[err]): [err] 1.18 (t, 3H, J=7.0 Hz), 1.26
(t, 3H 7.1 Hz), 1.41 (s, 3H), 3.26 (br, 1H), 3.44-3.60 (m 2H), 4.06-4.15

S 38 8 B t—z?to?%faf@w%w&enﬁaéﬁméﬁ&wﬁ-% b pad |

14.1, 15. Zitéx,7603 60. 8, 9, 78.0, 82:9, 114.0, 127.4, 1278 1285
128.7, 131. 0, 158.5, 172415 (b)

3- (4- Benzyl oxyphenyl) 2- et hoxy-2-net hyl propanoic acid ethyl ester

3- (4-Benzyl oxyphenyl ) - 2- et hox -3- hydroxy-2-neth propan0| c aci d et hyl
ester (0. 3pBthg xy—@érhynsy( Dpropargje agid &ﬁéﬂﬁ!ﬁ'ﬁ mmole) Waser e

oront 111 B R C&%@Z”@b*@i’o&mﬁm@?d t‘%‘iﬁéﬁaﬁaé&mﬁﬂ waratBELCT o

mi xt ur 505 blfokentnyaihipps cisRRGHaDY

addi ti g’n égﬁ?%%ﬁ%d@ r% Ig rogencar ongl 1)8 ") and d| chl or onet hane
(10 nl). 'I(flleg, mmuk)lwnmﬂmmr 8iSrhomrsiandtheh mbiey| et her . _
The organi c phases were conbi ned and dried over 'sodium sulfate. Evapgrahon :

of the_SolspekmitgieVa0 mlwatided T goxeruabeftuxcd over night and then cvaporale
3-(4-benz yhlo szg 9 ag m&s&l@&f( vl eh &&&Q&Oﬁﬂﬂ) eﬁ'lyf‘&éegatg t’ﬂ\élorfzﬁﬁceﬁhasg 5

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.

2 'H-NMR (400 MHz; CDCL): § 1.17 (t, 3H), 1.32 (¢, 3H), 1.52 (s, 9H), 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 (t, 2H), 4.18 (g, 2H), 6.51-(bs,
1H), 6.76 (d, 1H, J=7.98 Hz), 6.79-6.85 (m, 2H), 7.17 (d, 1H, J=7.97 Hz), 7.2 (4, 2H,
J=8.28 Hz), 7.31 (4, 2H, J=8.28 Hz).

25 C-NMR (100 MHz; CDCl,): 5 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, 129.7, 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



[err] H- NVR (400 Mz, CDO [err]): [err] 1.19-1.26 (m 6H), 1.31 (s, 3H),

2.97 (s, 2H £3-53 (m 2H), 4.15 (dg, 2H, J=7.1), 5.03(s 6. 87
(d, 2H, J:S.b“f’%ﬁ;;g”?. 12 (d, 2H, J=8.7 Hz), 7.28-7,45 (m S5Hf ’SE@"%/ 62871
PCT/ SE99/ 00942 95 [err] G- MR (100 MHz; CDO [err]):  [err] 14.2,

15. 7, 20. 3, 44. 2, 60. 0, 60. 8, 70. 0, 80.8, 114.3, 127.5, 127.9, 128.5, 128.7,
131. 4, 137.2, 157.6, 174.2 (c) 2-Ethoxy- ? (4- hydr oxyphenyl ) - 2- net hyl

propanoi ¢ acid ethyl ester 3-(4-Benzyl oxyphenyl)-2-ethoxy-2-net hyl
propanoic acid ethyl ester (0.34 g; 0.99 muvle) was hydrogenat ed for 18

h t at

Catalyet and hEn e astibonlafindthord hebRiotin s Hickvirtoubt fe 8y
0.249 g (98 estey{debatibedin Pxaniplo48)-(085:41. ¢ hg&b&rm@sbﬁv&i ﬁﬂeﬁ-ﬂxy&éﬂ%r(% C
acid ethyl ester, was 10 obtai ned. err 400 MHz; CDCl [err]): [err]

1.21 (t, 3Hm)Jthiumhydroxide bydrate ( Mnmak; diss@he(mwm (5 @l)oEas(added2H)

2 1258 HOIEE THSArES &Wﬁx s 7 eibappiotpmperiips oy 45 Hiowrs. e i,
34[421 ?g ?46 ?'alro? Bu oxycar 36#2? mr%‘ﬁ%eﬁyﬂh?é%%oxyg%ﬁ%%ng‘mg XZmere 20

met hyl pr oparhoiss. Myﬁoﬂumhwﬁtmll)devab&aﬂdainaaIﬁ’g@&n&ﬂl‘&kvaf&%%&ﬁf i zed
and dlssolvedln DMSO (8 m). To 4 of this solution

2-[ 4- (t ert - i was/astiustesig nbont dammwmmm (2vBtany Itheesutwtiorswidsf axtracted
5 (a- hyar oxTIGHEY RsSie: el asecyas capled @ ohg (G aliedpuiispatiagium 316
e o e S S S R
wat er (Lo ywithewsterehdeltied vithrsodinmi sutfate. Bwuporation gave 0.53 g (70.9 %yield) of 3-{3-
{2-(4-tert-butoxycarbonylaminophenyl)ethoxy]phenyl} -2-ethoxypropanoic acid.

'H-NMR (400 MHz; CDCL): § 1.17 (¢, 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), 6.77-6.85 (m, 3H),

15 7.17-7.23 (m, 3H); 7.26-7.32 (m, 2H)
*C-NMR (100 MHz; CDCl): & 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, 129.4, 1332, 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
(2) 3-(4-Benzyloxyphenyl)-2-ethoxy-3- hydroxy-2-methyl propanoic acid ethyl ester

Di-isopropylamine (1.1 ml; 7.78 mmole) and dry tetrahydrofuran (35 ml) 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 tetrahydrofuran
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



formed which was dissolved by addition of tetrahydrofuran (1 m). The
m xture V\%ﬁll%med to stand over night and was then evapGiclsidontis
resi due was redi ssolved in 30 dichloronmethane and water and the phases were .
separated. The water phase was extracted WO 99/ 62871

PCT/ SE99/ 00942 96 once nmore with dichl ggomethane, acidified with
hydrochloric acid (1 M, extracted sevéral tines with ethyl acetate and
di et hyl ether. The organi c phases were conbi ned, dried wi th nmagnesi um
sul fate and evaporated. Purification of the crude product by flash

gh{ er?tz 0? Z@d[ﬂtwenfmagﬂeaaewmy@s WekeGepited Orhktdueous phade Was/bxtlatied odice
- - - - er -

BT A N
A Al e Rt )
(m)’SH), #ﬂ@ewﬁhﬁﬂéﬁé@&ﬁf%\%&%%&%ﬁgﬁ@’93[@1{']2) 15.5. 20.9,
1311, 313 e O e s o opheya-eticly. 5 |

2- Et hoxy - Sydroxy2-théthyirbpinoir deidrethylestepheny| ) et hoxy] phenyl } pr opanoi ¢ 15
acid ethyl ester Methyl isocyanate (70 ng; 1.22 mole) was slowy added to
a mxture of triethyl amne (180 ng; 1.17 mvole) and

2- et hoxy- 3g{dk b, Y. tRoNY y nei C{ ester
(descri beﬁw@%@g@é %?3@1@%?#9@ ’e%'blé)gmegﬁtﬂllg?%’rrei@'tg}]gﬁg ’5 20
m). Afters s bk, 1H)93.24-3/60qHH, 2ENE06:4.15 ¢mf 2H), 2.7 ROLH); SI0T(sL2H) 693¢d, 21t hy |

| socyanat e was evaporated in vacuo and water and di chl oronmet hane were
added. 10Thé=RI8dz)s7.9& (d; 28k 8.8 Hz)l . 7.32a7.47 (mn¥Hpot assi um hydrogensul fate (1 M
were added to the organi c phase. The phases were separated, the organic
phase was evaporated in vacuo and the residue was purified by

chr omat OgnRRRKMR1G0 M ] U6, 19 | 60.8260.9.0780li82rY, 144.0, 127.43: 1
as 25 el ugl'ﬁl)t to%@vﬂggggb%ﬂ??/?gllawﬁ’ I%EEPBQF%P%%(?/’%S??f [ 2- (4- 41

127.8, 128.5, 128.7, 131.5, 137.0, 158.5, 1724
15 (b) 3-(4-Benzyloxyphenyl)-2-ethoxy-2-methyl 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,): 5 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 (d, 2H, J=8.7 Hz), 7.12 (d, 2H, J=8.7 Hz),
7.28-7.45 (m, SH)



met hyl car banoyl oxyphenyl ) et hoxy] phenyl } propanoi ¢ acid ethyl ester.

[err] H NMR ; CDCl[err]): [err] 1.2 (t, 3H J=7.0 Hz , 3H),
2.87 (d, SHWQ%. Hz), 2.97-3.01 (m 2H), 3.09 (t, 2H Jz?.l)gré%%,%og& :
3.35-3.43 (m 1H), 3.59-3.68°(m 1H), 3.99-4.03 30" (m 1H), 4.16 (t, 2H,
J=7.0 Hz), 4.20 (g, 2H), 5.25 (m 1INH), £ 84 (dm 2H J=8.6 Hz, WO

99/ 62871 PCT/ SE99/ 00942 97
unresol ved), 7.09 (dm 2H, J=8.3 Hz, unresolved), 7.18 (dm 2H, J=8.6 Hz,
unresolved), 7.28 (dm 2H, J=8.3 Hz, unresolved). [err]C-NWVR (100 MHz;

CDd [err]): BpeMR @160 @ﬁc%? 394.2395.9, 2038 43,2, §0.0560.85700, 803, $14.802%:5,
114.2, 5 121.4,129.2,129.6, 130. 2, 135. 1, 149. 6, 155. 3, 157. 4, .172. 4. 'Exanpl e

52. 3-[4-{21279] R85 Y12&17yi3314) 037.2,a57.1601 Bheny| ) et hoxy} phenyl | - () - 2-
et hoxypropanoic acid ethyl ester 10
3-{4-[ 2- (4- Ami nophenyl ) et hoxy] phenyl }-(S) - 2- et hoxypr opanoi ¢ aci d et hyl

ester hydro loride scribed i.n,Ex | e 41h) (Q. ; ,1.67 mol e,

triethyl am FF§5(%‘.“&’%‘6‘@‘%?@?"@8?!@?2?%‘%81%‘%%Pé‘a&aa’?ﬁﬂ% (0.28 g; 1.67
mol e) were mxed in tetrahydrofuran. The reaction mxture was stirred at
room tenperature over night and then evaporated. The residue was treated

wi th sodi unBHyBengyloxyphbyip?-ethory-Otrelyl pchatoietabid et laster (Oﬁi?;@tmﬁl 5
phase was dried with ma(%nem um sul fate and evaporated. According to N

spectra t hewes Redroganatediteryl Sthenesrat atmasphiaric pr¢ssuredn Filiybaontate wsing Bd/Cr e
added. V?ﬂg' P55 e S e Bl oo Eu v evaporsetna 0245 " ©
purt 1 cati of U (17 BULEL SObGR L AR P2 K RS R B0t g

20 acetis onbbtained ( 70- 100%9 i n ammoni um acetate buffer (pH 7) as nobil
phase gave 0.180 g (22%yi el d) of
3-[4-{2-(4-[benzyl oxycar bonyl am no] phenyl ) et hoxy} phenyl]-(S) - 2-

o R L o g NS LS PRI b
g: % 3. 62 (9095 1m0, 35,943 64 (m14), 444 1dg, 08, 1211y, 64018, 218 =8 Hz)07 68 (4, 28, 21 -
1=8.8 Hz)
15
' C-NMR (100 MHz; CDCL,): § 14.2, 15.6, 203, 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 ml).
To 4 ml of this solution 2-[4-(fert-butoxycarbonylamino)phenyljethyl-4-
methylbenzenesulfonate (described in Example 40a) (0.515 g; 1.316 mmole) and 2-ethoxy-
25 3-(4-hydroxyphenyl)2-methyl 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 mi) of the sodium hydroxide solution and water (1 mI) were added. A precipitate was
formed which was dissolved by addition of tetrahydrofuran (1 ml). 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



(bs, 1H), 6.8 (d, 2H), 7.13 (d, 2H), 7.21 (d, 2H), 7.3-7.41 (m T7H).

[err] C NVRvObofshiz; CDCl[err]): d 15.3, 15.3, 35.4,38.7, ﬁéTBE%oéa
67.2,68.9, 80.7, 114.6, 119.1, 128.5, 128.6, 128.8, 129.0, 129.8, 130.7;

136.3, 153.9, 157.8, 172.8. WD 99/ 62871

PCT/ SE99/ 00942 98 Exanpl e 53.

3-[4-{2-(4- [Benzyloxycarbonylan1no]phenyP)ethoxy}phenyI] (S)-2-

et hoxypr opanoic acid 3-[ 4-

{2-(4- [Benzyloxycarbonylan1no]phenyl)ethoxy}phenyl] (S) - 2-et hoxypropanoi c

acid 5 Shdihore Wit diciiefometiine, dciiifiecwith Bydéehlofe &éidm M), éxdracted severiie s

di ssol ved in tetrahydrofuran and |ithium hydrOX| de (9 0.38 ol e)
di ssol ved timeswithretl{yl acetjte anddiethybetherTThe organictphasps wexe eombmedsdsmdmﬁd over

i i el Bl AL 5 1
cvapor at cotirgmpioitdly 158 prepBIRIERPEE by 61pY 7. TR IR VP T (P

3- [ 4-{ 25 (4phidgicars Héﬂyﬂ@ihﬂ rphenyl]-2-ethoxy-2-methyl-propanoic acid.
phenyl)et hoxy} pher@?] (S) - et hox’5’|cl)}ropayn]cn(‘:a g(’:clyd e?r H-pNMic 6100 VHz;

cDaerr]): d 1.16 (s, 3H), 2.91-3.08 (m 4H), 338345(m1 H, 3.56- 15

St S Henovi@o6 e S L2455 110 ERhaied (B2 (o) 23615 4
Toe n. 155280 3@ 2R g8 03ty £F0 §: 28 b0 Bl .55 b 06 196y, 2 Tk A, 128 B

{4-[2- (4-t groR(BUID V56 HRY TYI4RTRY GRSHY 7 2o l(h0 1 1) - 3- met hoxyphenyl } - 2-
et hoxypropanoi ¢ acid (a) 3-(4-Benzyl oxy-3-nethoxyphenyl)-2-ethoxyacrylic
acid etinyl ester 25 4- Benzyl oxy- 3- met hoxybenzal dehyde (7 g; 28.8 nmol e)

1 BB AR PR LS TARS 48 R T
-10 C ; T
mixture vallSh RIS IRAIHE Lo bt 1970TTH 783" 20T ned o reach
Example 51. 2-Ethoxy-3-{4-[2-(4-methylcarbamoyloxyphenyl)ethoxy]jphenyl}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} propanoic
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 chromgto_graphy on silica using toluene:diethylether (gradient 4:1 to 3:1) as

2s  eluant to give 229 mg (yicld 47 %) of 2-ethoxy-3-{4-[2-(4-

methylcarbamoyloxyphenyl)ethoxy]phenyl} propanoic acid ethyl ester.

'H-NMR (400 MHz; CDCL): § 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, J=7.0 Hz), 3.35-3.43 (m, 1H), 3.59-3.68 (m, 1H), 3.99-4.03
% (m, 1H), 4.16 (t, 2H, J=7.0 Hz), 4.20 (q, 2H), 5.25 (m, 1NH), 6.84 (dm, 2H, J=8.6 Hz,



roomtenperature. The reaction mxture was filtered and the filtrate was

evapor at ed. wayodi2giihyl et her was added to the residue and t?@-ﬁsgajg/dgmzng
m xture was stirred for a while and WD 99/ 62871

PCT/ EP99/ 00942 99 then insoluble material was filtered off The filtrate was
washed w t h potassi um hydrogensul fate soLpﬁt lon and water, dried with

magnesi um sul fat e and evaporated. |sopropyl et her was added to the residue.
Tri phenyl phosphi ne oxide precipitated and was filtered off and the filtrate
was evaporated. Chr orrat ogr aphy of the residue on silica gel s using

toluene W t hyREhy J-élﬁ/ : s‘b‘iv&?”ﬁﬂit dﬂfj‘! iﬁ6 Plzoﬁnresolved

3-(4-benzyl oxy- 3- thoxypheny oxyacfylic aél ester nce
the product 728dmo2HpI+8E3 Hnom&soivﬁ)was stirred with pet roI eum et her,

i nsoluble material was filtered off and the filtrate was evaporated to give
4 g (38 %yield) of pure 3-(4-benzyl oxy-3-nethoxyphenyl)-2- ethoxyacrylic

o). .05 (o CHR tpoyei DL 8 bl i 275 S %0 ba. B0l e b0 1 a2y,

6.96 (s, s1Hyp134, 1229(211124591130722 5.1, ﬁ9§]m5§3*)157(4b1724

3- (4- Benzyl oxy- 3- net hoxyphenyl oxyproopandic acid ethyl ester 15
3- (4-Benzyl oxy- 3- met hoxyphenyl ) - 2 et hoxyacrylic acid ethyl ester (5.5 g,
15.4 rrm)l e) was di ssol ved |n eth acet ate and hydrogenated using Pd/ C

(dry, 5 9%. Mzﬁr sarbpnylaming Iphemyd)etfoxy pphienyl]-(8)+&por at i on

of the filtr ave 4 |eId) of 3-(4-
benzyl oxy- 3° f‘ﬂgg %{ff‘ft@ﬂ/&g xypropan0| c acid ethyl ester. 20

[err] H NMR (600 M—Iz CDCl[err]): [err] 1.16 (t, 3H), 1.23 (t, 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

(m2H) 105, S3(2sA-Aidoplen Dethy iy ) S -iplopuncit hoid 2yl edtert s NVR
(111510 3, ; Cgﬁomelé EJescnb[eEL{ xa%tfplél 41b) (o 6 2 :1)’%7 %mggle,omgt%lylainme (0. 17 g, 1 6’7 tie-4
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. According 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 um, 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]phenylethoxy} phenyl}-(S)-2-
ethoxypropanoic acid ethyl ester.

'"H.NMR (600 MHz, CDCL): d 1.16 (t, 3H), 1.22 (, 3H), 2.94 (d, 2H), 3.03 (t, 2H), 3.32-
25 3.37 (m, 1H), 3.57-3.62 (m, 1H), 3.96 (¢, 1H), 4.11 (t, 2H), 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).
5CNMR (150 MHz; CDCLy): d 15.3, 15.3, 35.4, 38.7, 61.0, 66,4, 67.2, 68.9, 80.7, 114.6,

119.1, 128.5, 128.6, 128.8, 129.0, 129.8, 130.7, 136.3, 153.9, 157.8, 172.8.



122.2, 129.3, 144.6, 146.4, 172.8. (c) . :

3-{4-[ 2- ( 40 swé28BUt Oxycar bonyl am nophenyl ) et hoxy] - 3- net hoxBqIisEspio§942 -

et hoxypr opanoi c acid ethyl ester 30 WO 99/ 62871 '
PCT/ SE99/ 00942 100 3- (4-Benzyl oxy- 3- met hoxyphenyl) - 2- et hoxypr opanoi ¢ aci d
ethyl- ester (0.5 g; 1.86 nmmole) was disgplved in acetonitrile and potassi um
carbonate (0.53 g; 3.91 mmol e) was added? 2-

[ 4- (tert-Butoxycarbonyl anm no) phenyl ] et hyl - 4- net hyl benzenesul f onat e
(described in Exanple 40a) (0.755 g, 1.92 nmole) was added. The resulting

m xture d Vol o £ Iy - @nd. t he -
filtrat e""aﬁxﬁﬁ IS5, g—@g—gﬁ*—@%ﬁ%ﬁaﬁﬁg trg tglgyl’lmiﬂgggl uiﬂnﬁg.gr oxi de (0.5
M and di efthotypedpaibic adide phases were separated and the organi c phase was
dried with magnesium sul fate. Evaporation gave 0.7 g (77.2 %yield) of

3-{4-[2-(4-tert-butoxycarbonyl am nophenyl) et hoxy] - 3- met hpxyphenyl }_- 2?

T 15 (1 SR 154 Hpeneylgnyeariony oo oo e gy i) ptas oSl cia ]
3.3-3.4 = 3. . , 4.13-4.25
(. any® oSyl (Gopebedid pyilt D) (16, 052 miidle) phsiffpeolvedil 4,25 (-2 )
15 (d)  tetrahydrofuran and lithium hydroxide (9 mg; 0.38 mmole) dissolved in water (1 ml) was

3-{4-[2-(4-tert-Butoxycarbonyl am nophenyl) et hox&%- 3- et hoxyphenyl } - 2-
et hoxypr opaddsdcTheeshliing mixture was stirred over night. Hydrochloric acid (IM; 1 ml) was

e AT e e B sl Suropaial dadhé tathind RLNOUNRICR b iea,
tetrahydr O@Eeatﬁ}n@ﬁgit@ meié%t%ﬁge. The 3%%}3 ipwelwas%%hﬂﬁagﬂéihﬁﬁ Sulfdte B O

2.13 mmol e)” was added a reac m xture was stirfed over night.

Vater wgs e il 0. By (9208 % vieldpufi f4-A2-64 [behizgloxyouehonyteanina}- er r esi due

was extracted once wth di ett@ll ether, acidified with potassium
hydr ogens uphenyBethoxy ohend(DE-¢thexypranapeicaeidi at e. The organi ¢ phase was
dried with :

'H-NMR (600 MHz; CDCL): d 1.16 (s, 3H), 2.91-3.08 (m, 4H), 3.38-3.45 (m, 1H), 3.56-
15 3.64 (m, 1H), 4.00-4.05 (m, 1H), 4.07-4.14 (m, 4H), 5.20 (s, 2H), 6.81 (d, 2H), 7.14 (4,
2H), 7.28-7.42 (m, TH).
BCNMR (150 MHz; CDCly): 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. - {4-[2-(4-tert-Butoxycarbonylaminophenyl)ethoxy]-3-methoxyphenyl}-2-

ethoxypropanoic acid
(a) 3-(4-Benzyloxy-3-methoxyphenyl)-2-ethoxyacrylic acid ethyl ester

2s  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 Die@yl ether was added to the residue and the resulting mixture was stirred for a while and



magnesi um sul fate. Evaporation gave 0.5 (76%yield) of 3-{4-[2-(4-tert- 25

but oxycar bo Lagphenyl ) et hoxy] - 3- met hoxyphenyl } - 2- et hoxy aci d.
Cerr] i VR el o el 10Dy [orr] 142 (t. 3Ly 1.49 "“@?-ﬁ%g"
2.82-2.89 (m 1H), 2.92-3.6 (m 3H), 3.31-3.38 (m-1H), 354363(m 1H)
3.78 (s, 3H), 3.97-4.02 (m 1H), 4.074.13 (m 2H), 6.74 (m 2H), 6.8 (m
1Hy, 7.17 (d, 2H), 7.29 (d, 2H), 8.75 (b¥9 1H). 30 WD 99/ 62871

PCT/ SE99/ 00942 101 [err] C-NWR (100 WMHz; CDlerr]QD): [err]
14.2,27.6,34.9,38.5,55.4,65.9,70.2,79.5, 80.1, 113.9, 114.0, 118.8, 121.8,
129.1, 130.8, 132.9, 137.6 147 3 149.5, 154,

3, 174 9 | e 55.
3-{ 3-[ 2- ( 4- tthen inspluble pantarisbprps Bltered il fitrate avas ash R%ﬁ&%} 22- 5
th
(o Do Cas D aripoiagdt acsa?@%ssmsmm&w%%wmw%%%wywﬂ
th &uw,ﬂé( hyd
:ccg)r(ér):]gp?rﬁblﬁgﬁ%?ocedur%%@ﬁ%gg“%n anple 54. 10 [err I—I-Nl\/gm%g(%%eMﬁze
CD[ err] OD) : filesréd off add the ,ﬁlﬁdtb waieﬁpémted%hmnﬁt@@hsafﬂmresi&uq oﬂs%@l 02 (m

3H), 3.32-3.37 (m 1H, |_%
4.1-4.15 g musmg)tolmqwltb mhyl_l_wptatqiosm@% as(q}\mm_; g&ve 572 ggf@ﬂ.wloxy.

b 20 N S e s,
125 30 Sl iAo o St

phenyl ] et hoxavapbrated|td gjve B (68 & yield)iof pyre 3-(4-benzyloxy-3-memoxyphenyl)-Z-

{4-[2-(4- Am nophenyl ) et, hoxyl phenyl } - (S) - 2- et hoxypr opanoi ¢ acid hydro

chl ori de Wat@hoxyaonlierid gyl effded to a sol ution of

3-{4-[2-(4-am nophenyl ) et hoxy] phenyl }-(S)-2- 25 ethoxypropanoic acid et hyl
ester hydto chloride (described in Exanple 41b) (15 g; 42 mmole) in

tetrahydr of ufaRnVER U5 MEZLEDELY® 1T 9Xind6HS, 3.9% (8; 374 084, DH)ASIQI2IB] in a
5.16 (s,2H), 6.88 (d, 1H), 6.96 (s, 1H), 7.2 (d, 1H), 7.27-7.5 (m, 6H).

(b) 3-(4-Benzyloxy-3-methoxyphenyl)-2-ethoxypropanoic acid ethyl ester
15
3-(4-B enzyloxy-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 (t, 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).

35 C-NMR (150 MHz; CDCL3): 3 14.4, 15.3, 39.2, 56.0, 61.0, 66.4, 80.7, 112.4, 114.3,
122.2, 1293, 144.6, 146.4, 172.8.

(c) 3-{4-[2-(4-tert-Butoxycarbonylaminophenyl)ethoxy}-3-methoxyphenyl}-2-
ethoxypropanoic acid ethyl ester

30



smal | amount of water was added while stirring and then the reaction

m Xture Wy odjhdrfed at room tenperature over night. Tetr alpedysehosedse Was
evaporated and the renmaining residue was extracted twi ce with ethyl : _
acetate. The water phase was acidified with hydrochloric 30 acid (2 M and
extracted with ethyl acetate. The orga%éz phase was dried w th nmagnesi um

WD 99/ 62871 PCT/ SE99/ 00942
102 sul fate. Evaporation gave 6.4 g of

3-{4-[ 2- (4-am nophenyl ) et hoxy] phenyl }-(S)-2- ethoxypropanoic acid hydro

Pydr oxi det b SSEASE ARy A30.2- hapRolRti dbRCi hicP (0.5 G186 bitncief T
dried w thmmmﬁmeaﬂ%mmmmm (fmssg,rzrmcmﬂme) véis\idded. 2- g nore
of the 5 desired product. The total yield o

3-{4-[2- (W—M-BGWMQMMVX’PWWH@ﬂBﬂbmWD#&WWW‘11 hydro

327 b, Esepele 4089p185 £ 22 mrcle) s mide. Tho romfing b Wag st 45> o7,
5, . 5 1, Pl R it B 3“%@%%’%%‘???@%%%@%%%-@%?%d,l% .
(

Hz, 2{ith sddid Clgdmhd'e(@ wﬂeﬂrﬁé Khses)Wer% sBpdridted ahll thel er r] G- NVR
125 MHz, CDlerr] [err] 31 36 05, 39.37, 67.09, 70.20, 81.49,

115. 34( 2Cprgadit i)hise(vm)dped sdthm@cglmnmtfats 1Evapetation gaved.741(77C)% vield) &2,

159. 10, 176.35.

(S)-2-Et h3)3&9‘[3{@"{’2‘£Péﬁ‘f¥@“@'l@?°ﬂ?ﬁ?¥»%ﬂ Sreshrxphepdidsony | am no) -

phenyl ] et acid
3-{4-[2- (Emé\r#pg%%ﬁéir‘fy i oxy phenyl }- (S) - 2- et hoxypr opanoi ¢ acid hydro

chlorijgle (0.2 20 g, 0.547 mmol e) and sodi um hydrogen carbonate (0.05 g,

0.595 Mol e) were m xed in tetrahydrofurane éﬁ mé, stirred at_room
terrperatuflé-NMR(QOI)M}h.lC@;CléhﬂlﬂﬁéﬁH)’ﬂé-’ﬂt(t 30 116 ﬂ%ﬂ%%(‘%mﬂr%?ﬁrn&te

e at PR AR R (e i ik o’ B PR R % o

chl orof or gl eHY@S7836 8% th SIS 1218, 2ED29.27935'@S 280! conpl ete according to

HPLC. The

15 (d) 3-{4-[2-(4-tert-Butoxycarbonylaminophenyl)ethoxy]-3-methoxyphenyl} -2-

ethoxypropanoic acid

3- {4—[2;(4-tertoButoxycarbonylaminophenyl)ethoxy] -3-methoxyphenyl}-2-
ethoxypropanoic acid ethyl 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-

235 butoxycarbonylaminophenyl)ethoxy]-3-methoxyphenyl}-2-ethoxypropanoic acid.

H-NMR (400 MHz; CD,0D): 5 1.12 (, 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 (4, 2H), 7.29 (d, 2H), 8.75 (bs, 1H).

30



25 reaction mxture was stirred for 2 nore hours and then evaporated to
dryness. Et kwdos@efiate and water were added to the residue ppgskbsopfases
wer e separated. The organi c. phase was dried with magnesium sulfate and the
sol vent was evaporated. Chromatography on silica gel (Isolute, Sl ) using
di chl or-onet hane: heptane (1:1), followed by dichloronethane, and then

met hanol : di chl or onet hane (1:99) as el uarlgk gave 0.28 g (93 WO 99/ 62871
PCT/ SE99/ 00942 103 % vyi el d)

(S)-2-ethoxy-3(4-(2-[4-([{4-(tert-butyl)cycl ohexyl }oxy] carbonyl am no) -

b a6ls, o . GRORR{dRRER,ODRS 1o, ﬁfé B 519 635 A A AR 5T

24, 12 Hz, b 2 12 Hz, 2
2 aatad 2_1'3051138@(1% 8b129.1) 130% 1dﬂ79 ,3%2/ 3031@6 §§4336217¢9 H,

3.53-3.61(m 1H), 397(de 845Hz 1H, 408(tJ=7Hz
4.48-4.56(m_1H), 6.79(d, J = 8.5 Hz) 712(d = 8. ,717lg

8.5 Hz, 2H) Eéamk_@z(%{‘:’- -@-iart*@mcmkmﬁa!p@ppl}@y&mm%momew }2ED)
[err] 15. 30 %gZC% £04(30) 33.07, 33.60(2C), 36.10, 39.32, 67.13,
69. 90, 78. 4F Gt 7(4C), 120. 02, 130.34(2C), 130. 73, 131.42(2C),
134. 40, 138. 57 155. 80, 159.06, 176.05. 15 Exanpl e 57. (S)-2-Ethoxy-3
-(4-{2-[4-( phenoxycar bonyl am no) phenyl ] et hoxy}- phenyl) propanoi ¢ acid et hyl
ester 3-{4- B3R~ @h@(wbrbaiyﬂﬂumbﬂimw&thow-rﬁctﬁbi@m@ﬂ@mnm c acid
ethyl ester hydro chloride (described in Exanple 41b) (0.5 1.4 mol e)
was di ssol v@ﬁmxmmmmwmﬁhewdfgmmbﬁmm%me@mab de( 0. 675 g
3 Mol e) was _added.s t.i ture was stirred at room

t enper aturea‘é‘ﬁ?a Bgﬁ‘f%ﬁ%&éfe ﬁ?&%@‘ﬁ%ﬁmﬁ “and after 3 days was all the
startingg,materi al consurred Wat er was added, tetrahydrofuran evaporated and
the residue extracted three tinmes wth et hyI acetate. The organi c phase was
dried with AHIMNR @00 MHZ SD;0B)XEB E!{@paﬂ)@tleﬁ(s ﬁﬁ) 'o.fs;zzas ()11, 2t91€3.02 @mle

pr oduct WlthéB gialratlve 25 HPLC (Kronaes Jerr]rﬂ 50x250 usi ng
acetronitrif 937/, BB rid e i3 76(8,3H),3 5 (m, 1H), 4.1-4.15 (m,

6.77 (m, 1H), 6.81-6.85 (m, 2H), 7.19 (d, 2H), 7.3 (d, 2H), 8.75 (bs, 1H).

15 PC-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}oxy]carbonylamino)-
.20 phenyl]ethoxy)phenyljpropanoic acid

(a) 3- {4-{2-(4-Aminophenyl)ethoxylphenyl}-(S)-2-ethoxypropanoic acid hydro chloride

Water (200 ml) was added to a solution of 3-{4-[2-(4-aminophenyl)ethoxy]phenyl}-(S)-2-
25  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
3o acid (2 M) and extracted with ethyl acetate. The organic phase was dried with magnesium



buffer (pH 7) as nobil phase gave 0.46 g (96.3 %yield)

(S)-2- et howQ-9%62841 { 2- [ 4- . _ PCT/SE99/00942
(phenoxycar bonyl am no) phenyl ] et hoxy] phenyl ) propanoi ¢ acid ethyl ester. -
WD 99/ 62871 PCT/ SE99/ 00942

104 [err]H- NVR (300 MHz; CDCl[err]): [ ] 1.18 (t, 3H), 1.24 (s, 9H), 2.96,
(d, 2H), 3.07 (t, 2H), 3.31- 3.41 (m 1Hf, 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), [err]CGNWR (75 MHz; CDCl[err]): [err] 15.5,28.6,35.4, 36.1, 66.8,

$227s 2 PSR et oS-t 2 b ety 2. 1970
3-[4-(2- {mypmmmmhmpMamm whiepphasp/feciy labew®;, (W@s neutralized

met hoxyet hoxy) propanoi c, aci d_net h ester 10 a) Benzyl
2- (2- net hmqumhwex@péoﬁ@mé@m Gdig @@m%haasrﬁw(q.rgalgcphseml e).

and tetrabuty]a um br.om d 25,3 re d| ved | SOdI um
hydoxi de %stﬁiﬁegm)@?mne?%mrﬁ ﬁﬁ%ﬂ%&)’a gﬁ%ﬂrz"fﬁ\ae ol e)
di ssol ed y@sﬂ%ﬁggﬁgm Ctg m xt ure
was re Iu>?lg ulg'g After glgléogr@gﬁ[on the o ga@%ﬁ%’ﬂ?’i’éhé‘ﬁgz ?zl]ed W th

magnesi umeshoxipiopariviclacid hpdrohlotide @as 01858 (§0.8P4)y usi ng di chl or onet hane as
eluant gave 17.5 g (94% of benzyl 2-(2-nethoxyethoxy)acetate. [err]H NWMR
(500 MHz; CD[err]OD): d 3.41 (s, 3H), 3.62 (t, 2H), 3.77 (t, 2H), 4.24 (s,

I iié&w@f@é@w@&ﬁ,@. 831908 120 ma 8, 3 850, = o Bzl 29400

ester 4-(RBep te %ﬂlsﬁélﬁQ 3931467&'1?@ fﬁe-@!&é(:g,em)’b%ddw—

2-(2- nethoxyeth y)ac (4.23%g; 17.0 were dissofved rn dry
t et r ahdr & drSelz, (IE)D4.08(3, Jn I Hzp2B 6.70(d, 3 20806 ERORHY, %.806,Jo+ 8.8Hi, a¥)de (1. 91
g; 17.0 mol e) dissolved in dry tetrahydrofuran (10 m) was slowy added
and the r dRHIr= 8§85 2H) andi 749 T i 24H)- 20 C. The reaction was quenched

with acetic acid (0.85 g; 14.0 mmle). The crued product was i sol at ed,
redi ssol ved in toluene and refluxed over night with p-tol uenesulfonic acid

(0.24 g; RCINMIR|(E5 MHZz2CBE@D): 5 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.
15 ' '
(b) (S)-2-Ethoxy-3[4-(2-[4-([ {4-(tert-butyl)cyclohexyl} oxy]carbonylamino)-
phenyl]ethoxy)phenyl]propanoic acid

3- {4-[2-(4Aminophenyl)ettm'xy]phenyl} -(S)-2-ethoxypropanoic acid hydro chloride (0.2
.20 g, 0.547 mmole) and sodium hydrogen carbonate (0.05 g, 0.595 mmole) were mixed in
tetrahydrofurane (5 ml), stirred at room temperature for 20 minutes and then 4-tert-
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-terz-butylcyclohexyl
chioroformate was added since the reaction was not complete according to HPLC. The
25 reaction mixture was stirred for 2 more tiours and then evaporated to dryness.
Ethyl acetate and water were added to the residue and the phases were separated. Thé
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



30 Stark apparatus to separate the water. The solution was cool ed, washed

PCT/ SE9Q9/ 00942 105 hydrogene .carbonate, dried wth magnesiumsultfate and.

evaporated. Purification of the crude product w t*h preparativ HPLC
(Kromasil C8, 10 [err]m 50x500 mr) usin flcetronltrlle (50-709% in

anmoni um acetate buffer (pH 7) as nobil g?]ase gave 1.83 g (29%yield) of
(2)-3-[4-(benzyl oxy) phenyl ] - 2- (2- met hoxyet hoxy) - 2- propenoi ¢ aci d benzyl
ester. 5 [err]HNWR (500 MHz; CD[err]OD): [err] 3.36 (s, 3H), 3.65-3.72 (m

2Hy, 4.09- 4%Lﬁe(dyrS)23ﬂémo@ %&?ﬁ@ge&bﬁ@)@lohwx}o@]%m%&} 7.05 (s,

1H), 7.32-7.50 (m 10H),

3- (4- Hydr oxp: yﬂl))xyaphmyﬂptopmtdmbxy)propanm c acid 10
(2)-3-[4-(Benzyl oxy) phenyl ] - 2- (2- met hoxyet hoxy) - 2- propenoi ¢ aci d benzyl
ester (1.75 g; 4. 2 rrrml e) was hydrogenated in nethanol (50 m) at

i ough cel 1 ARIRY0 Bz Bpnt: 2 Mlts 3P 0oy Bke, 851 T0, FL5 E Sa), 117

L T e PSR g 24 Hmtol st B R pane i 2R ¥ o5 aA g ),

1H) 3 4113 Egs3cf)l)1-n4 A% HZ 15D, 1%-gﬂgoan,(m)ﬁzgsﬁxgg%mzmss-sasm3H¥,2 (m
3 (4 Hydrox?faﬁé'#yl ng‘z?#znm@%@mw aﬁ&%scsmﬁi)néﬂa@, Est8et Hz),

was i S50l v R Bl 1L B3 A PO BRE AR5 AHaP of i uced for 1o

hours. The m xture was evaporated in vacuo to give
3-(4- hydroxyphenyl) 2- (2- met hoxyet hoxy) propanoi ¢ acid 25 nethyl ester 0.84

g (99% yé el GC-NMR(1POMNRCDI0D): BHS5;30H4.63(2THRE: o4m); 33 07,33-60(2Q), 86(10,2H)
3 34 ( S 11 f%a 323,@? 3%5?30,92‘.41,‘1@.30,?i157.§7(§4c),125?>2, 130.34(20), 130(.73, 13|1_.|)42(2C), > (d

134.40, 138.57, 155.80, 159.06, 176.05.

15 Example 57. (S)-2-Ethoxy-3-(4-{2-[4-(phenoxycarbonylamino)phenyl]ethoxy}-
_phenyl)propanoic acid ethyl ester

3-{4-[2-(4-Aminophenyl)ethoxylphenyl}-(S)-2-ethoxypropanoic acid ethyl ester hydro
chioride (described in Example 41b) (0.55 g; 1.4 mmole) was dissolved in tetrahydrofuran

20 (5ml). Phenyl chloroformat (0.675 g; 3 mmole) was added slowly. The reaction mixture
was stirred at room temperature and continuosly checked with HPLC and after 3 days was
all the starting material consumed. Water was added, tetrahydrofuran evaporated and the
residue extracted three times with ethyl acetate. The organic phase was dried with
magnesium sulfate and evaporated. Purification of the crude product with preparative

25 HPLC (Kromasil C8, 7 pm, 50x250 mm) using acetronitrile (70 %) in ammonium acetate
buffer (pH 7) as mobil phase gave 0.46 g (96.3 % yield) (S)-2-ethoxy-3-(4-{2-[4-
(phenoxycarbonylamino)phenyljethoxy]phenyl)propanoic acid ethyl ester.



WD 99/ 62871 PCT/ SE99/ 00942
106 (e) 3wolewe2s#4-t ert - But oxycar bonyl am nophenyl ) et hoxy) (HGRSEP/OG4Y 2-

met hoxyet hoxy) propanoi ¢ acid net hyl ester '
2-[4-{tert-But oxycarbonyl (nmet hyl ) am no} phenyl ] et hyl - 4- net hyl benzenesul f onat
e 5 - (described in Exanple 40a) (0.50 w4 1.26 nmol e),

3-(4- hydroxyphenyl ) -2-(2- nethoxyet hoxy) propanoi ¢ acid nethyl ester (0. 32g;
1.26 nmol e) and pot assi um car bonate (0. 35 g; 2.64 mole) were nmxed in g
acetonitrile (20 m) and refluxed over night. Water was added, acetonitrile -

evapor at egHaNMR(’i@ngHz@CbXtﬁrlatﬂ 6B3HL1 lf(s,l%szaﬁ(ch 2a)h§,p7§t@gmt3ei -The |
Organ o P i s G BB B 0% B Rt BRY @RS, 6By c o

50x250 [ ?}bt I n amoni um acetate buffer (pH 7)
as nobi Im‘rm‘ﬂgaig?gﬁ gﬁ(azB%y 4g@of 3- [4-(2-

{4-tert-blRONMR WM@GD@@)?GH}‘EIS};E&BQ@%[ﬂﬁehﬁB]& 590280@;8&:4431&4ﬁ0k1}9@xr0pan0 :
ic acid nmethyl ester 15 J[err]H NVR (500 MHz; CDCl[err]): d 1.54 (s, 9H), :
2. 97-3.502 128,9,229.7, 3005 183.1, 1890, 153.3313%9, 2040, 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). [err]CGNWR (125 MHiz; CDCl[err]): d 14.5, 15.5, 28.6,

130,65, 13 EXGS8. SI4Q; i Bty miiptiay ioryphésiife 320 4. 1251

3- [ 4- ( 2- { 4mb@bkyeRitxprepanbieiidamethpldseny | } et hoxy) phenyl ] - 2- (2-
nmet hoxyet hoxy) propanoi ¢ acid 3-[4-(2-
{4-tert-But oxycarbonyl am nophenyl }et hoxy) phenyl ]-2-(2- 25

met hoxyet hoxy) pr gpanoi c_ac ester (described in Exanple 58) (0.26
g; 0.5% @e“%}sz’ ‘%‘E@P‘?thq"ﬂ ﬂ‘%t? ahydrofuran water (1:3, 4nl). Lithium

hydr oxi de (16.0 ng; 0.66 mmol e) dissolved in a snall anpbunt of water was
added. The reaction m xture was stirred two hours at roomtenperature and

t hen evapog.gd-RbthoktyethbLPacktic asid(10 grY Smaiole)dnd tetrabutylammonium bromide (25.3
g; 75 mmole) were dissolved in sodium hydoxide solution (2 M; 75 ml; 75 mmole). Benzyl
bromide (15.3 g; 89 mmole) dissolved in dichloromethane (150ml) was added. The

1s  reaction mixture was refluxed 4 hours. After separation the organic phase was dried with
‘magnesium sulfate and evaporated. Chromatography using dichloromethane as eluant gave
| 17.5 g (94%) of benzyl 2-(2-methoxyethoxy)acetate.

H-NMR (500 MHz; CD,0D): d 3.41 (s, 3H), 3.62 (t, 2H), 3.77 (t, 2H), 4.24 (s, 2H), 5.23
0 (s, 2H), 7.31-7.45 (m, SH).

(b) (Z)-3-[4-(Benzyloxy)phenyl]-2-(2-methoxyethoxy)-2-propenoic acid benzyl ester

4-(Benzyloxy)benzaldehyde (3.00 g; 14.0 mmole) and benzyl 2-(2-methoxyethoxy)acetate
25 (4.23 g; 17.0 mmole) were dissolved in dry tetrahydrofuran (100 ml) and cooled to -20 °C.
Potassium tert-butoxide (1.91 g; 17.0 mmole) dissolved in dry tetrahydrofuran (10 ml) was
slowly added and the reaction was stirred over night at -20 °C. The reaction was quenched
with acetic acid (0.85 g; 14.0 mmole). The crued product was isolated, redissolved in
toluene and refluxed over night with p-toluenesulfonic acid (0.24 g; 1.4 mmole) in a Dean-

30  Stark apparatus to separate the water. The solution was cooled, washed with sodium



di et hyl ether and hydrochloric acid (2M and extracted. The organi c phase
was dried wwmdm99/628%0 99/ 62871 PCT/SE99/00942

PCT/ SE99/ 00942 107 magnesi um sul fate and evaporated.to give 0.235 g (92 %
yield) of 3-[4-(2-{4-tert- !

but.oxycar bonyl am nophenyl } et hoxy) phenyl | -@5( 2- met hoxyet hoxy) pr opanoi ¢ aci d.
H NVR (500 MHz; CDCl[err]): d 1.46 (s, 9H), 2.83-3.02 (m 3H), 3.27 (s,
3H), 3.38-3.65 (m 5 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). [err]GNWR (125 MHz; CDCl[err]): d 28.5,
35.2, 38.4, k8iregeneoarbonakydded with sagaesium sulfae g1d evaporated.Puwificationsof the

1 el Gl i g e
{4-tert-But o@?gf’r E?gﬁy a%&rﬁ%gﬁ%ﬁ“ﬁ@%@??&’e‘ﬁ% @%%Ea,vf 1,83 £ (29%yield) of
trifluoroet h@éx;slmamgmx?)pﬁeﬁﬁ]-m&;&h@%mxw@spﬁpm¢B&:zylsésm. the sanme

met hod as in anpel 62 (a) from
3- (4- hydroxyphenyl )-2-(2, 2, 2-trifl uoroethoxy)propanoic acid nethyl 15

" Bxampi e 36NV ERATRRICORIST b Gy » 3o @ 28 d4 T3 o SET: 5
5164 22 e 2y SNSRI o1 T, Wik T (B8, )

2H), 7.32 (t, 2H). [err]CGNWR (75 MHz; CDlerr]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, {c} 374Hydtx3plieny)28(2anethoxysthoRy)pmepapoie heid

3-14-( 2-&4-tert- But oxycar bonyl am nophenyl } et hoxy) phenyl ]-2-(2, 2,2- 25
trifluord®thoxy) propanoic acid

DL Gor bt HES B GBI A ORIRIN SR BERIY il Sl U 5
g; 0.52 mol g£» M&eﬁhﬁgdg%dméum%&mﬁw@(svmnaﬂaﬁwpm‘bmsé&e&ingmmi um

hydroxi de (0.015 g; O mol e) was added and the reaction mXxture was
stirred over(S¥)gistcatalpat The minturgahs diltered through celite and evaporated in vacuo to give 3-

(4-hydroxyphenyl)-2-(2-methoxyethoxy)propanoic acid 0.83 g (88% yield).

15
"H-NMR (500 MHz; CD,0D): § 2.90-2.97 (m, 1H), 3.10-3.16 (m, 1H), 3.42 (s, 3H), 3.49-
3.52 (m, 1H), 3.55-3.63 (m, 2H), 3.65-3.72 (m, 1H), 4.12 (g, 1H), 6.74 (d, 2H), 7.10 (d,
2H).

20 (d) 3-(4-Hydroxyphenyl)-2-(2-methoxyethoxy)propanoic acid methyt ester _

3-(4-Hydroxyphenyl)-2-(2-methoxyethoxy)propanoic acid (0.80 g, 3.1 mmole) was

dissolved in hydrochloric acid saturated methanol and refluxed for two hours. The mixture

was evaporated in vacuo to give 3-(4-hydroxyphenyl)-2-(2-methoxyethoxy)propanoic acid |
25 methy! ester 0.84 g (99% yield).

'H-NMR (500 MHz; CD;OD): 5 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 (d, 2H), 7.11 (d, 2H).
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108 tetrahP@B674n was evaporated. The renmmi ni ng wat er r eFTIvSEIH42
extracted once with diethyl ether, acidified with diluted hydrochloric acid
and extracted with ethyl acetate. The organi c phase was dried with

magnesi um sul fate. Evaporation gave 0. 26y (85% vyield) of 3-[4-(2-
{4-tert-butoxycarbonyl am nophenyl } et hoxy) phenyl]-2-(2,2,2- 5 ‘
trifluoroethoxy)propanoic acid. [err]H NWR (500 M—Iz CD[err]CD): d 1.47 (s,
3H), 3.01-3.08 (m 3H), 3.12-3.17 (m .1H), &mlH) 3.98-4.07 (m
lH) 4. 23 (exn3- [41:&; {Wreauwycamnylannmwl(eayl}mxy)phmlk%f 2-2H), 7.3110 (m -

68 4, Esgr{)]‘Bi‘hl%yfgb&’x?s)?mhﬁ‘c%@f“émﬁ?ezslgsgi 45293873 5138769 133. 1,

137.0, 153.1, 158.0, 171.5. Exanple 62.

- 2- Et hoxy- 3-{4- [ 2- (4- met hanesul f onyl am nophenyl ) et hoxy] phenyl } pr opanoi ¢ 15
acid ethyl 2-p§{t@ft—Btﬂbxycarbonyl(methyl)ammo}phenyl]ethylA—methylbenzen@sulfonate
3-{4-[2-(4- Am nophenyl ) et hox&ghen&b& -et hox ropan0| c acid ethyl ester
4- Ani nophddescribed i Bxample 40n) @g, éozmhml);?-@—-m 20

%déc’ﬁrﬁf‘er‘%gﬂﬁa frfustici s %‘?ﬁ?@@ﬁgﬁiﬁé'be ) SRR SOt oy
tenper at ur 9‘@49%&_91%%&3%&&@%M&gtnfﬁggﬁggandbﬁﬂ%m&h@?‘w wagr ealf ter

triphenyl p os I ne ter stirring at room

t enper at urveasfadded, abétonitrile evaporatedumditheresid(8 extrdcted threeaihsesdvitnethglf dcesate2 1
hours the sol vent was evaporated in 25 vacuo. Purification by

chr omat ogrEqstareanic phase was gded with mesnesinm selfate and evaperatadeP mﬂ%WaS’f&euant

o hoxy i ot B peraty P [epaBl R G SRR bR il

1.18 (t, -70%) i Zthmoniugttadetate Biffer{pH Mmogrl ?ﬂ?s% " H)é'ﬁ'fh ﬁg%?}tﬁldéof 3-

3.31-3.42 (m 1H), 3.58-3.67 (m 3H), 3796-4-0 H J=7
Hz), 4.13 [4-(2-{4~tert-butoxycarbonylatmnophenyl}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 (4,

2H), 7.21 (d, 2H), 7.32 (d, 2H).
*C-NMR (125 MHz; CDCly): 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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109 (g, 2H, g 6.66 (dm 2H, J=8.3 Hz, unresolved), 6.

J=8.3 Hz, urﬁgé%fﬁ%d) 7.08 (dm 2H, J=8.3 Hz, unyesolved), ygﬁigg;%dwaH
J=8.3 Hz, unresol ved) [err] CG-NVR (100 MHz; CDCI[err]) [err] 14. 1 15. 0,
34.9,38.4, 60.7, 66.1, 69.0, 80.3, 114. 3,103715 2, 127.9, 129.1, 129.7,

130. 3, 144.8, 157. 6, 172.5. 5 (b)

2- Et hoxy- 3-{4-[ 2- (4- net hanesul f onyl am nophenyl ) et hoxy] phenyl } propanoi c acid
ethyl ester Triet hyI ani ne (0 544 ¢g; 2.99 mmole) and thereafter

met hanesul f ﬂa%g 0 ? a sol ution
of 3-{4-[2- é.@lé{‘m nophenyl)eth %gr% ‘y‘?e}:,b-‘%%g@o@‘e‘@;?gﬁﬁl cggg{tgﬂet hyl
ester (0.89 gnoxcdBonylmhinpphenyl}ethbky)phenyi]2x(BmethoRyethoxyyropdioicrdcidzr
stirring at roomtenperature for 20 hours the reaction m xture was poured
onto a m xture of hydrochloric acid and ice. Dichloronethane was added, the

(sodi um su ﬁéﬁ@?ﬁ%&?’v@&% e Ll
Puri fi cat 0@}9%/3 \S@ mogbﬁﬂ?yl(ﬁﬁﬂ)??lﬁng?k)z tﬁ)knﬂl gg ?y 2figet at e

(3:2) as el et hoxy- -

net hanesul f d@mrmmmm CoIo)x Y PB.IL35/2,138(4) 158,906%:0,5%0.2 7¢19h81 1£61468, 119.1,
[err] H-NVMR (500 MHz; [l rr]?: [ er 18 (t, 3H, J=7 Hz), 1.25 (t, 3H,
J=7 Hz), 2.9@9%,330.6:A33M13%1) ,53:2,&7‘}&74@1) 3.07 (t, 2H, J=7 Hz),
3.34-3.43 (m 1H) 359366(m 1H), 3.98-4-03 (m 1H), 4.13-4.22 (m 4H),
6.83 (dm 2H, J= unresolved), 7.16 (dm 2H, J=8.8 Hz, unresol ved),

(err) Q&‘ﬁ%%%&éﬁ"é B oot fafitpnal STy 008 VE0)
6153215 621503Extggg‘|&getgg)ﬂy)ﬁropiﬂﬁci’cldﬁﬂﬁxyBest&BO 1, 130.3, 135.1, 135.7, 157.4,

2- Et hoxy- 3-{4-[ 2- (4- met hanesul f onyI am' nophenyl ) et hoxy] phenyl } propanoi ¢ acid
2t E;lhoxy 3- {3_[4.& f4—te%u anes ml:.uo%% &o&y}p L j<¥](£96\2nyl } propanoi c acid
trifluoroethoxy)propanoic acid methyl ester was synthesized using the same method as in
Exampel 62 (a) from 3-(4-hydroxyphenyl)-2-(2,2,2-trifluoroethoxy)propanoic acid methy!
15 ester and 4-(2-hydroxyethyl)phenylcarbamic acid fert-butyl ester(described in Exampl.e
38b.

'H-NMR (300 MHz; CD,0D): 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),

20 7.14 (4, 2H), 7.21 (4, 2H), 7.32 (¢, 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, 119.0,
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-Butoxycarbonytaminophenyi}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
30 mmole) was added and the reaction mixture was stirred over night. Water was added and



30 ester (described in Exanple 62) (0.554 g; 1.27 mmol e) was dissolved in

tetrahydrgbwogssnn WO 99/ 62871 PCT/SE99/00942
PCT/ SE99/ 00942 110 (5.7 m ). Lithium hydroxide hydrate (0.137 g; 3,26

mol e) was di ssolved in water and added in portions during 30 m nutes at
room-t enperature. The reaction m xturqogas kept in the refrigerator over
ni ght. Tetrahydrofuran was evaporated in vacuo. The water residue was
washed with ethyl acetate, acidified with hydrochloric acid (1M to pH 1-2
and the 5 m xture was extracted with ethyl acetate. The organi c phase

was was hesirahidrofilyan wes evaporated( Theitemaining WMWI@FM@%MOQQ‘?Q"%I vent was’

evapor at ed in vacuo { i ve eld 1

2- et hoxysisthyl dfing?&%g&t qu&ﬂ%/%m%]vﬁﬂ%wl}%panm c
aci d. [err ¥ of-93-3.0
(m 4H), %‘; ?950 %Wg’;@{'@gﬂfa{ﬁﬁﬁﬁ&aﬁ"és 55- % gﬁﬁ’iﬂm}

4. 03- 4- 08_{40p- {bthorr-th cﬁxbon)ﬂﬂnm& kthofty)pBerfyll2-(2,2-1=8. 8 Hz -
unresolvga[?, 71475%’8’(m 7 S, y ,}g];%-Z((bs 1H). [err]C—NIVR
(100 M—Iz,u-iﬂiﬁb@thox}])ptop{lmw}mdA 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 Exanpl e -
64. (S)-2-Ethoxy-3-[4-{2-(4-[nethylsul fonyl (nethyl)am no] phenyl ) et hoxy}-
phenyl ] propanoi c acid ethyl ester (a)

(S)-2-Ethoxy-3-[4-{2-(4-[net hyl sul fonyl anmi no] phenyl ) et hoxy} phenyl ] pr opanoi ¢
ford et VRS0 A GBI 044116/ 5HD)30Y:3.88 myGH)pBAR 17 (m, TH), 3.68-
-(S)-2-ethoxypropanoic acid ethyl ester hydro chlori descr.i bﬂ%q 3
Exanpl e B8 (nf,0H)3.98-4.07 fis, lﬁbne?ﬁ(qd%%ﬂdmmaﬁés(@d Y2248 HndSti fonyl
chl ori de (0 216 g; 1.88 mmle) and triethylamne (0.318 g, 3.14 Mol e) were
m xedWat Gl’?gﬂf]c and stirred for 3 hours at that tenperature and then at '

roomtenq %’551\4]-% 4 §9.6, 883, AAW, ¢do.ont o et hyl
acetate (%W? rie ;E/'(ID bﬂmﬁ/@?g(‘:‘% or1’ e@sglkt was filtered off and the
filtrate eMmanepsberks.41e9.7e53006)438A5137:0]i1834] ¥5Ri04.extract ed with et hyl
acetate and water. The organi c phase was washed once nore with
Example 62. 2-Ethoxy-3- {4-[2-(4-methanesulfonylaminophenyl)ethoxy]phenyl} propanoic
15 acid ethyl ester

(@) 3-{4-[2-(4-Aminophenyl)ethoxy]phenyl}-2-ethoxypropanoic acid ethyl ester

4-Aminophenethyl 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 102
mmole) were dissolved in dichloromethane (35 ml) under argon at room temperature. -
Azodicarbonyl dipiperidine (3.85 g; 15.2 mxﬁole) 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

35 vacuo. Purification by chromatography on silica gel using _hepta'ne:ethy_lk acei_ate (3:2) as
eluant gave 3.12 g (yield 86%) of 3-{4-[2-(4-aminophenyl)ethoxy]phenyl}<2- - .
ethoxypropanoic acid ethyl ester. . T .

'H-NMR (400 MHz; CDCL): & 1.18 (t, 3H, J=7 Hz), 1.24 (1, 3H, }=7 Ha), _2.'95;3'.'_(‘)2_.(@,, .
% 4H),3.31-3.42 (m, 1H), 3.58-3.67 (m, 3H), 3.96-4-02 (m, 1H), 4.10 (t, 2H, J=7 Hz), 4.13



water, dried with sodiumsul fate and evaporated. Chromatography wth

di et hyl et hgyo owdagfal eum ether (1:3, 1:1, 3:1) as eluant gavecesksoded32. 8 %
yield) of (S)-2-ethoxy-3- 30 . :

[ 4-{2- (4-[ et hyl sul f onyl anmi no] phenyl ) et hoxy} phenyl ] propanoi ¢ aci d et hyl
ester. - WD 99/62871 :

PCT/ SE99/ 00942 111 [err] H NVR (500 MHz; &%J [err]): [err] 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 ( ga, 21t=7 Bz}, 8)66 (dm, 2H, J=8.3 Hz, unresolved), 6.83 (dm, 2H, J=8.3 Hz,
(S)-2-Ethoxy-3-[4-{2-(4-[ net ﬁyl sul fonyl (et hyl 5am noj] phen IH)zet hoxy} phenyl | -
propanoi ¢ aanrkselved)| 7.68 {(dm, 2H, J=8.3 Hz, unresolved), 7.16 (dm, 2H, J=8. , unresolved).
(S)-2-Ethoxy-3-[4-{2-(4-[nethyl| sul fonyl am nqgl ph I e r.QRanoi c
ford 10 el NME (00 MEEGDGL): 3 1 1501 e DY L BT IR Ur
(10mM). 1o t 2 ; and sodi um hydride (0.019 g;

0. 79 nmol e) q&zﬁe%ég&ghgz}f%el%g’g@?mb%kkture was stirred at room
tenperatyre for 3 hours and then evaporated. The residue was redissolved
and extracted with diethyl ether and water. The organi c phase was washed
once nore wib)2-Betory-3- f2e(d-méthinesuwfiinylamindphenyd)ethoaty lphemyd} propanoic acid ethyl
Chromat ography 15 wth ethyl acetate:petroleumether (1:1) gave 0.098 g
(55.8 % yi ele8Fr of (S) - 2- et hoxy- 3-[ 4-

{2=(4-[ et hyl sul f onyl (net hyl ) am no] phenyl ) et hoxy} phenyl ] propanoi c acid

ethyl ester. [err] HHNWR (300 WHz; CDCl[err]): [err] 1.16 (t, 3H), 1.23 (t,
3H), 2.84 (riedilamige B5448; 20 mmBle) dud tHere2ddr methabésulifonyBiBlonde 8392w 1H) |
3.60 (m 1|_|)%‘:113_ 96 (maﬂ%(lfrl)g,. 4.10-4.20 (m 4H), 6.80 20 y(d, 2|—|)(,e 7.im4 (d,
2H), 7.3 (R9%minold) everd ddded/f o solutibnofiA3- {4-[3(4-aminpphenyBethpxylphenyl}rd- 1,
35.0-35.5 (2C), 38.0-38.7. (20, 60.7, 66,1, 68 2, .80 3, 114, 126. 2.
129.3, 129. @Fhozmonf}n%%@!ﬁh?thllﬁ%&-&%&. A9 @#‘2&% mz@chlmf‘ﬁﬁ@eé%? ’é‘? f“zzﬂ C.
{2-14-(2,4,5drighlor ] { : 5

(S~ 2. et hok %&5 Sg n2 Ca?gog%t%ﬂx?éab&é’fb‘{ b8 b i 1eibtoh ShiRRxy Was'pouttd anto a

3-{4- [ 2- (4- AixRRe bERdrochlidn axiding ¢l Dichfarordethideoxasudded e phases weray dr o

chl ori de

separated and the organic phase was washed with water, dried (sodium sulfate), filtered and
is  the solvent was evaporated in vacuo. Purification by chromatography on silica gel using
. heptane:eth).rl acetate (3:2) as eluant gave 0.78 g (yield 72 %) of 2—§thoxy-3- {4-[2-(4-
methanesulfonylaminophenyl)ethoxy]phenyl} propanoic acid ethyl ester.

'H-NMR (500 MHz; CDCL,): 5 1.18 (t, 3H, J=7 Hz), 1.25 (t, 3H, J=7 Hz), 2.96-2.99 (m,

20 2H), 3.01 (s, 3H), 3.07 (t, 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).
3CNMR (125 MHz; CDCL,): 3 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-methanesulfonylaminophenyl)ethoxyjphenyl} propanoic

acid

2-Ethoxy-3- {4-{2-(4-methanesulfonylaminophenyl)ethoxy]phenyl} propanoic acid ethyl
30 ester {described in Example 62) (0.554 g; 1.27 mmole) was dissolved in tetrahydrofuran



(described in Exanple 56a) (0.2 g; 0.547 mmole) and sodi um hydrogen
carbonate WO99&®sgt 30 0.6 mmole) were mxed in acetonitri perksiéasbsyz and
stirred at roomtenperature for 15 WO 99/ 62871

PCT/ SE99/ 00942 112 mi nutes. The m xture was then cooled in an ice-bath and
2,4,5-trichl orobenzenesul fonyl chloridq1(0.184 g; 0.657 mmol e) was added.
After addition, the ice-bath was renoved and the reaction m xture 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 5

or gani ¢ p(&%mindithiim hyfroxide hydrated8.137g53,26 mnsole)mias dissodvrdiin waterand

evapor at ed roma,to on,silica . gel (lsolute, SI ) usjng )
di chl or o n?ﬂs?p THinwRs %mmﬁmmémm s keptiny e

0.28 g (8% k]

trichloro enzergeys"‘uiq‘ foon rﬁ noi ]henyii [i eit hoxyﬁpp enyﬁ"]""ﬁ'é‘} %rx%(ri%epanm C

acid. 10 wagivabidd With & Qc%&,adi@ﬁb&ﬁzﬁtb drohmbﬁba&adll M}toﬂH%-iaﬁche%')
2.98 (dd, J = 14.5, 7. ,1H) 03(t = 6.5 Hz, 3.09 (dd, J

E, e et e oo s o,
7. 17H%P s‘ﬁgt %{aﬂ%ﬂ‘z Fernth %’al’&mteé Vacrwé@gs"eol%g nelgdpe 1H)

%9?’7,8 o6, 5 i 7t f@%ﬂ%%ﬁ@#%%‘ﬁ%ﬁﬁ@%%i%féﬁoﬁacz )

130.5(2C), 132.1, 132.8, 133.0, 133.3, 135.9, 136.7, 138.2, 157.5, 175.

Exanpl e 66. 3-[4-{2-(4-Benzyl sul fonyl am nophenyl ) et hoxy} phenyl ]1-2-(S)- .20
et hoxypr oJ3ANVR (480 MHe; BPC1ds8 4417 (t, 3H, J=7 Hz), 2.93-3.0 (m, 4H), 3.0-3.09 (m, 3H),

st o [lﬁyéﬁﬁ%ﬁﬁpﬁ% L 6%8 T A IH). %iﬁf&’%ﬁ”ﬁéﬁnﬁﬁ?@m

%isgbggg H?‘ e m x%ﬁr}gga\i/\% ’cool eﬁﬁ‘)‘ %}h%@(?%ﬂ%?‘m%dne ul phonyi mml ®)

chlori de CC-RRMRY(100.MEz; ODCE): S0, 380 37.8,T30£0,1658; 168 3) 7906X114.3, 1232, t hen
stirred overnight and the ten‘gerature was al llowed to reach room
terrperaturlfé88 , 1383, Biddbd338d13%b 13hdses were separated. The organic

phase was

15 Example 64. (S)-2-Ethoxy-3-[4-{2-(4-[methylsulfonyl(methyl)amino]phenyl)ethoxy}-
. phenyl]propanqic acid ethyl ester

(a) (S)-2-Ethoxy-3-[4-{2-(4-[methylsulfonylamino]phenyl)ethoxy} phenyl]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 mi),
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 ethyl 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]jphenyl)ethoxy}phenyl]propanoic acid cthyl ester.



washed with water, dried with nagnesium sulfate and evaporat ed.

Chr omat ogr a e residue on silica gel using ethyl acetyhad e as
el uant gavengﬁmé2 Jm(38% yiel d) of 3- WD 99/ 62871 EQ&‘/&E@?

PCT/ SE99/ 00942 113

[ 4-{2- (4-benzyl sul f onyl am nophenyl ) et h%’éé}ﬁhe”y' ]-2-(S)-ethoxypropanoic
acid ethyl ester. [err]H NVR(600 Mz, [ferr]):[err] 1.15(t, J = 7 Hz,
3H), 1.15 (t, J =7 Hz, 3H), 2.91-2.97(m 5 2H), 3.06 (t, J =7 Hz, 2H),
3.32-3.37(m 1H), 3.57-3.62(m 1H), 3.96(dd, J = 8, 6 Hz, 1H), 4.13-4.17(m
4H), 4.29(s, 2H), 6.82(d, 8.4 Hz, 2H), 7.10(d, J = 8.4 Hz, 2H), 7.15(d, J =
9 Hz, 2H), 7.24-7.26(m 4H and 7.30-7.32(m 3H). [err]C-NI\/R(150 VHz,

ChA [err]) [ 'EI-NMR ¢500MHZACDEL,): 39. 1) B28 2.9 2H), 04 (§)3Hy,3.836, 10
80. 27, 114. 25(2% €5120 31%0 )128 g_‘tfg?’ZB 725?[? 323%1’8?)’ 129@%5Hﬁ

130. 04(2C), (@BEHI5}.3Tm, L 3%(@@&4@5@21&35152%25 (r8.74H) 6.8414, 2), 74anpl e
67. 3-[4{2-(4 nz m.nophenyl ) et hoxy} phenyl] 2-(S) -

et hoxypropa ??E %’bg‘gbw(a Zﬁ?

3-[4-{2- (4-Benzyl sul f onyl am nophenyl ) et hoxy} phenyl] - 2- (S) - et hoxypropanoi c
acid ethyl ester (described in Exanple 66) (0.15 g; 0.29 muol e) was

di ssol ved | () ¢8):BEMKpS4(B(R-thylsbiforyi usechyljinnd g RenyDeBRRf) dhenl}-35
mmole) in water (2 was added. The reaction mixture was stirred at room
t enper at ur e. prAPQU@lC@I lester he reacti on was checked by TLC 20 (silica
gel, ethyl acetate: heptane= 50:50) and it was not conplete. Moire |ithium
hydroxi de (approx. 0.01 g), was added the reaction m xture was stirred

xtracted wi ok SO SRR il e AR hon] DEmE Y Bhfprdntc e 1=
hydor chl os i cethyliestet (0. %g,mmﬁnalemds ﬁxﬁdlﬁ!dtlﬁcbtiahy&eﬁmﬂ (10aih)ylodaaethaiec. The
organi ¢ phases were conbi ned, dried wth magnesium sul fate and the sol vent

was 25 evap®2di @ 1.96mrmoele) angrsadinm hytride@.0 Mmmoh)mma@sda(xd thel ut e,

o1kt g e tsScho e gy sttfed of fioM tempcrafind 7 5 ROUE ol hesl evapdrated. 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)aminojphenyl)ethoxy} phenyllpropanoic acid ethyl ester.

H-NMR (300 MHz; CDCL): § 1.16 (t, 3H), 1.23 (t, 3H), 2.84 (s, 3H), 2.94 (m, 2H), 3.08
(m, 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
2 (d,2H), 7.14 (4, 2H), 7.31 (m, 4H).

®C-NMR (75.4 MHz; CDCl3): 8 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 65. 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



yield) of

3-[4-{2- (Wﬁlsul f onyl am nophenyl ) et hoxy) phenyl ] - 2-(S) Mymﬁpanm C
aci d. 9/ 62871

PCT/ SE99/ 00942 114 [err] H NVR(500 MHz, CDCl[err]): [err] 1.20(t, J=7Hz, -
3H), -2.97(dd, J = 14,8 Hz, 1H), 3. 07(dduﬁ1_0— 14,4.5 Hz, 1H), 3.09(t, J =7 ..
Hz, 2H), 3.41-3.47(m 1H), 3.60-3.66( 4.05(dd, J = 8, 4.5 Hz, 1H),

4.18(t, J =7 Hz, 2H), 4.33(s, 2H), 6.86(d, J = 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). 5

[ er 1] C NV kb Mo miRick WAk tHeh cobled il anliéeBath 8 20415 -t3chlS@berzéndsdifofifl. 6
68.36, 79.06 114.36(20), 120.31(2C), 128.45. 128 76(20), 128.83(20),

130. 07( 2C)chlotitis (8482 €) 0. 61‘an8>1<)3(a)s addexBAmr adiiﬁomihe xsg-ba&?wasnmomi angh
Exanpl e 68

2- Et hoxy- 3he zeaption mixturs syas jaested to raBwn i ¢ hours and thenevappmated S0 dpmess- o ¢ d

3- Nt ) prgeipris et P B TR i SV St The (o o

Warm sq Utd g e%ﬁﬁ@&%ﬁtxﬁugheahﬁ@m&teﬁﬂdt}ﬁ,soﬂvéﬁt\viméveimﬂattdacetone (200

The re ct| n mxture was refluxed for 1 hour and then nore

2 rret hy| prClrematography dnailive gel @solute, SJ) using dichloramethiane ard they methaneb@% hued
for 1.5 hours and then the sol ven S ol at in,.vacyo,
Recr yst al |insdighloramsthape,as m‘&a‘feeégga&(sgyrf& ggdﬁ'&zf‘@?@%pt ane gave 30.7

drydtal s, Teppfudmenih RRlORRTIS E‘?e?%llfs (e i Cinge R

0
Hz), 2.54-2.64 (m 1H), 2.80 (t, 2HJ7Hz)340(t1C]—|J56Hz) .
3.75-3.80 (m 2H), 7.13 (dm 2H, J=8.5 Hz, unresolved), 7. I&zdn}—I2H J=8.5
Hz, unmeso‘lH/-Bm/IR (ﬂ)O?MI-IzsCﬂCl;)Jﬁ NE-I)(I, I257 Hz) 3H), 2.98 (dd,J = 14.5, 75 ), 3.03(

ot b S Bt S AR AR B D o3 A5 0k TR0, B 1oP 82, 380
(descri bed, B J5XAIR! £ 4300, 166); 4/12¢, 7 = 7 Hz, 2H), 6.81(d, T = 8 Hz, 2H), 7.10(d, J = 8Hz,
2H), 7.17(d, J = 8 Hz, 2H), 7.21(d, J = 8 Hz, 2H), 7.2(s, 1H), 7.63(s, 1H) and 8.10(s, 1H).

15 BC-NMR (125 MHz, CDCL): 5 15.0, 35.0, 37.7, 66.8, 68.1, 79.7, 114.4(2C), 122.1(2C),
. 1128.8, 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 ml) and triethylamine (0.39 ml; 2.8 mmole) was added. The mixture was cooled to

25 0°C, Phenylmethanesulphonyl 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-



g; 2.97 mmol e) dissolved in dichloronethane (5 m) was added to a m xture

of N-[4-(2- oxyet hyl ) phenyl ] i sobutyram de (0.5 g; 2. fsez
azodi car bony/‘ﬁ?d%| peridine (0, 75 WO 99/ 62871 . PETRERY

PCT/ SE99/ 00942 115 g; 2.97 mmole) and triphenyl phosphine (0.78 g; 2.97

mol e) in dichloronethane (15 m ). After ﬁ%ll’l’lng at room tenperature over
ni ght the reaction mxture was filtered 5 the solvent was evaporated in
vacuo. The residue was purified by chromatography on silica gel using

hept ane: et hyl acetate (gradient 3:1 to 1:1) as eluant to give 0.69 g (yield
6599 of 2- 2-(S)- acid ethyl

et hoxy- 3-{ 4?1—52'((31'176"2%&4&?%/%%0 %%eb‘%’éﬁly‘?’ﬁyémox ]2p$18g neﬁ%xg?’ggg?%f C amg et hyl
ester. [errkleNVR (500 MHz; CDCl[err]):[err] 7.47 (d, J=8.2 Hz, 2H), 7.22
(d, J=8.2 Hz, 2H), 7.13 (d, J86Hz 2H), 6.80 (d, J=8.6 Hz, 2H), 4.16 (q,
J7.1 Hz, 2H)411 (t, J=7.1 Hz, ,396 dd, J74and60Hz 1H), 3.59

Ersnept1 H)J =6. %Mi@@z@éé 5}:]18&9’1 F«%’eﬁg 111252(3 %3‘%@?2 > 1. 16

(t, J=7.Q - 3.96(d 186Hi

2- Et hoxy BHFE)’?Z_BQQ | sobu yﬁgl3a3nz13n%)‘{o@é 3e?7h%>?%n|})hlgﬂy ]propan0| C §'C|

2- Et hoxy- 3- {13l 211, i4sD)} séxwmmmamm)mnmmﬂwummmxd dci 9
ethyl ester (described in | e 68 drol yzed using the sane net hod
e B e, 260, 24 026, 450 and 7307 320m, 38D,

2- et hoxy-3-[4-(2-{4-isobutyryl am nophenyl } et hoxy) phenyl ] pr opanoi ¢ aci d.
[err]H NVR (300 MHz; CDCl[err]): [err] 7.46 (d, 8.3 Hz, 2H), 7.37 (s, NH,

1H), 7.20 ( Gy~ % 7 8.5 Hz,
1120 (o dghndl st epcil 14hslfas s9ehss sy S @ dgag s o e,
Hz, 1H),103 %@Z?dﬂl4.ﬂ5f§C)312@91(2C§’ 1!25851,112)8 7432@)2118180 3PP.3521 D420, J=14.1
and 7.7 Hz, 1H), J=6. 6H), 1.14 (t, J=7.0 Hz,
3H). [err]cmmasars mz‘lsa;z)cu:fialz,]l)ﬁ ¥,e1r5r7]43117?§23) 175.3, 157.7, 136. 4,
134.2, 130.5, 129.5, 128.8, 25 120.1, 114.4, 79.8,68.6,66.7, 37.9, 36.6,
35.2, 19.6, 15.0 Exanple 70.

(o) 2 EL hoxofadiple &7 3 {2 QRIS KRSy RRG R SOR)bRESIM LS. opanoi ¢ aci d
ethoxypropanoic acid
15
3-f4- {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
20 (silica gel, ethyl acetate:heptane= 50:50) and it was not complete. More lithium 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
25 evaporated. Chromatography of the residue on silica gel (Isolute, 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.



WD 99/ 62871 ' PCT/ SE99/ 00942
116 (a) WO 99/62871 PCT/SE99/00942
(S)-2-Ethoxy-3-{4-[2-(4- |sobutyrylan1nophenyl)ethoxy]phenyl}propan0|c acid
et hyl ester. Azodicarbonyl dipiperidine (0.99 g; 3.93 mmole) and

tri phenyl phosphine (1.03 g; 3.93 5 |l e) were added to a solution of .
N-[ 4- (2- hydr oxyet hyl ) phenyl ] i sobut yram de (described in Exanple 68a) (0.79

g; 3.93 mmole) and (S)-2-ethoxy-3-(4- hydroxyphenyl ) propanoi c acid et hyl
ester (described in Exanple 40h) (0.78 g; 3.27 nmole) in dry

di chl or onsg iﬁﬁ 811.20(1, I =78z F DOWdIEIRa4a8 mzem)gewmnt more -
N-[4-(2- hydroxyet pheny %I sobutyram dmazog(ldg’ar bonyl di gerl dine (0.16
/

gf 0.65 1014, mﬂzf ;a)H)aBgD(trJaﬂﬁ@&ﬂ)&ﬁhﬁ%ﬂé(mmmﬁgﬁﬂ-?amﬁm, 95(dé;1e- added.
After stirrin r 24 rs t [ t r th
sol \e/entS :A&s“lie g ﬂé§(§9ﬂ=\s7é'%§m &33“3(%36@% é&f%?‘?f@jﬁéﬁg@%@qm silica

I ' 2 1.22 | d 879 f
?g) ;Sg?%igﬁsffi ﬁ‘%ﬁ@ﬁﬁﬁ‘ﬁ@n nop#ez;”lag e%y] phengl %Ir gpanoi c/()agi d
ethyl gster. 15 [err] HNVR (400 M-z; CDCl[err]): [err] 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 JSC-NMR(1Z5 MEz3CDCL)rd 14.99, 3504537.83,87.12,66.65) 68.36,9966, 02 (m 1H),

tnr esol vebyd 308y Tebaaay 1350, Bk asenBs (el 1360 G0N ¢ v

unresol ve , unresolved). [err]CGNWR (100 M—lz;
CDCI[err]ﬁo-f@?’léiﬁg’,&’%l@? I@f’ﬁsgg’.o,sa. 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.
Exanpl e 71.

('S) - 21t hBxamyle 68 Bthabeyi-3{#i2-{4-jsobmtyrduhimophényilethoyylphemyl) propansiaasit 25
acid (S)-2-Ethoxy-3-{4-[2-(4-isobutyrylam nophenyl) et hoxy] phenyl } pr opanoi ¢
acid et hyFﬂl&QS@‘ (described in Exanple 70) was hydrol yzed using the sane
method as in Exanple 2 to give

(a) N-[4-(2-hydroxyethyl)phenyl]isobutyramide

15 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-dy): & 1.20 (d, 6H, J=6.7 Hz), 2.54-2.64 (m, 1H), 2.80 (¢, 2H,
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).

25

(b) 2-Ethoxy-3-{4-[2-(4-isobutyrylaminophenyl)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-
30 hydroxyethyl)phenyllisobutyramide (0.5 g; 2.47 mmole), azodicarbonyl dipiperidine (0.75



(S)-2-ethoxy-3-{4-[2 (4-methanesul fonyl phenyl ) et hoxy] phenyl } propanoi ¢ aci d.
30 WO 99

PCT/ SEQ9/ 00942 1%871[err]H-NIVR (500 Mz; CDO [err]): [err] 1T TP (O 3R 0=7
Hz),1.70(d,6HJ73Hz)245257(m1H) 291298(m1H)
3.01-3.-10 (m 1H), 3.39-3.48 (m 1H), ‘ISPSGS(m 1H), 4.01- 4.06 (m
1H), 4.12 (t, 2H, J=7 Hz), 6.80 (dm 2H, R g g Hz, unresol ved), 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 5 2H, J=8.3 Hz, unresolved). [err] C-NWR (125 MHz;

026" bor L)’ 231 g pegonh O 829 0ibid n linbpifuds 4301,

72. 2- Et hoXwilr Wanbmﬁapawmmgnmmmmmmmamnyl)
et hy

pr opanoi ¢ acid ester

2- Et hoxy- 3- gomm»ﬁagmm@mmam%qm@nmpmwy}mmhmn siliea ga} :j
15 Ex 0, 47
2550l ut on. BADE bemeeAAY] asetip (erpdiett ool o Dt inggt ocgivi DY s A ps RS '

dded and coABer- 3“@2i%-@%@%&‘%ﬁ‘ﬁ@@?ﬁ#l%‘?ﬁﬂ}é@aﬁ%@5%?? it

chromat ography on silica gel using hept ane: ethyl acetate (1:1) as el uant
gave 0.44 g (yield 78 %9 of 2-ethoxy-3-(4-{2-[4-(isobutyryl-N 20

met hyl ani no b NMRI(560 Midzy CPEE 7.47 (b &n2 HzaZH) 79’&2!(5“ =82 B, 2H)e7 43 KLNVR
7112 (d 1-55HE 20506 i 28, 664, 1) HeBDA LK. by B gD, 086,
=71t ol TSk s 0B P ol 1e0 0 ity Loa & .4 i A 298y (1
J=7.1 Hz, 3bi), 2ls0l@ept! =652, AH)Z1.28(), 1=6.9 82, 6W), 122G, 1=tz Hz@BT{?I Exeapl e 73.

2- Et hoxy- 3- (4- {2 [ 4- (| sobut yryl - N- et hyl am no) phenyl ] et hoxy} phenyl ) -
propanoi ¢ ad¥#0 Hz, 3H).

Example 69. 2-Ethoxy-3-[4-(2-{4-isobutyrylaminophenyl}ethoxy)phenylJpropanoic 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-isobutyrylaminophenyl} ethoxy)phenyljpropanoic acid.

"H NMR (300 MHz; CDCL,): 5 7.46 (d, 8.3 Hz, 2H), 7.37 (s, NH, 1H), 7.20 (d, ]=8.3 Hz,
20 2H), 7.13 (d, J=8.5 Hz, 2H), 6.79 (d, J=8.5 Hz, 2H), 4.11 (m, 2H), 4.02 (dd,.J=7.6 and 4.6
Hz, 1H), 3.60 (dq, J=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 (t, }=7.0 Hz,
3H).
3C NMR (75 MHz; CDCL,): § 175.5, 175.3, 157.7, 136.4, 134.2, 130.5, 129.5, 128.8,
25 120.1,114.4,79.8,68.6,66.7,37.9,36.6,352,19.6,150

Example 70. (S)-2-Ethoxy-3-{4-[2-(4-isobutyrylaminophenyl)ethoxy]phenyl}propanoic
acid ethyl ester



WD 99/ 62871 PCT/ SE99/ 00942

118 Lit hi gy swyedgraxi de hydrate (62 ng; 1.48 mmol e) di ssol verCT/SEI9M0%2 (2 m )
was added to a solution of

2- et hoxy-3-(4-{2-[4-(isobutyryl-N nethyl am no) phenyl ] et hoxy} phenyl) -
propanoi c acid ethyl ester (described ijjgExanple 72) (435 ng; 0.98 mmol e)
in tetrahydrofuran (6 m). The reaction m xture was stirred at room
tenperature for 3 hours. 5 The reaction mxture was acidified with
hydrochloric acid (2 M to pH 4. Tetrahydrofuran was evaporated in vacuo,
water (5 @) (S\)az-Eﬂtbstgdi-W&{Msohntﬂyhmnmnymthaqt]phblmmmmplacﬂmhﬁt e (10
m). The organic phase was dried (sodiumsulfate) and sol vent was

evapor at e@tfh vacuo to give 398 rrg (yield 98 % of

2- et hoxy-3-(4-{2-[4-(isobutyryl- _

met hyl am no) phenyl ] et hoxy} phenyl )propan0| c acid. 10 [err]H NW\R (300 VHz
CDd [err])

Cavi nt. aéognyl ripgtin 597353 iole) d Bigtieny ghbephint (OB €20 149
3.52- 3569 n(mble)LH}:e add&itoh @ﬁxt(omof 1N)L4—(2-Wﬂrc(ﬂy¢th2})phd1yﬂxﬁbmarmﬂe 82 (dm 2H,

J=8.4 Hz, unresol ved), 7. 05 .22 m_2H,_ J=8 Hz,
unr esol veddescriged in ExampleGSa\Q MW@KSi?%Wr%‘(“IS 1, 19.6, 31.0,

35.3, 37. . 6. 68, 9 30. 5,
IR T OWC R CIF X M B PO G788 37 (2
4- (2, 2-d ﬁﬁ-}ﬂgm% (RPAGRY

g} {El [ 2- (Iéllﬂg\m %ophen%@ﬁ%y] p g%}?} (S)-2-et hoxyp%dgpi)anm C dgg?gigﬁty%%%

chl ori de NHp$(3-hydroxyethyDphemyilisobtyyantide, 2azgdicarbbriyl dipiperidine (01 Ggid).6m
hydr ogen carbonate (0.05 g; 6 mmole) were _m xed in tetrahydrofuran (5 m)
and stiorré@ma @w;!i&mamm%(oﬂdrg,é%ﬁﬁmmﬂﬂyﬂaa@edi %ﬁa&%ﬁﬁ
chl ori de( 656.

t
stirred a éh‘?%é‘r%ﬁ' v%% %ﬂgﬁgso@%ﬁ fwh ev &%teglt oa(dlrj;ﬁe\évgs
Ethyl ac ewrmcm BAdRemiBERApRseslitDgdl h&nﬁ%pﬁﬂ@eﬁﬁiﬂadebﬁe ma)ae gluast e

separated. The
gave 1.22 g (yield 87%) of (S)-2-ethoxy-3-{4-[2-(4-

isobutyrylaminophenyl)ethoxy]phenyl}propanoic acid ethyl ester.

—

15
'H-NMR (400 MHz; CDC),): § 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 (g, 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),
0 7.53 (dm, 2H, J=8.6 Hz, unresolved). |
BC-NMR (100 MHz; CDCL,): & 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}1} 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-methanesul fonylphenyl)ethoxy]phenyl} propanoic acid.

30



organi ¢ phase was dried wth magnesi um sul fate and the sol vent was

evapor at ed. wewopag#ogr aphy on silica gel (Isolute, SI) usin /SE99/00942
di chl oronet hane as el uant gave crude product and further purification by.

col um chr omat ogr aphy on silica gel using WO 99/ 62871

PCT/ SE99/ 00942 119 di chl oronet hane with mhanol (0.5 -10 % as eluant gave
0.18 g (63 %yield) of (S)-2- :
et hoxy-3-[-(2-{4-(2, 2-di phenyl acet hyl ani no) phenyl } et hoxy) phenyl ] pr opanoi c
acid. [err] HHNWVR (500 MHz, DI\/SOd[err]) [err] 0.99(t, J =7 Hz, 3H),

68 ke ot *H%fégﬁggﬁubﬁg 13785857 ﬂHﬁ)mi‘!ogd‘br%JﬁiajryzDzs4s”-2$3((ﬁ,, J =

1H) 84 08( t ,11-1262:9175-25298@ 18},18.0138.16/(ns, | H){ B. 39—@ Q&ﬁﬂ 1HJ, 3563 GSI(m, 1H);I)4 Ol? 10( d,

2H) and 10 A06(m, TH), 4.12(t, 2 dFV?Iz),rGMQ(@mB SBmmr@pb«eéq - 14[@%?1*&5 23,

250 o0 Ton bl sy 197y nE e m eSS, R o, o,

137. 54, 140 ? ?Izé@?'aﬁ%; 69. 89, 174. 2(found by GHVBC). Exanpl e 75.
3-{4- [2 4- ter uty efizoyl ) am nophenyl } et hoxy] phenyl }-2-(S)- 15
et hoxypr opanoi ¢ acid

3-{4-[ 2- (4- Ani nophenyl ) et hoxy] phenyl % - et hoxypropanoi ¢ aci d hydro
chlori de (d&ENMR @(25MHzGRCE): 156:5)0 @&5 32, 35.637. 8%? 8.6 7985l 1 1444 1208, i n

was adtied_ araiinbit.Lotic Tk IR AT SRR T L) 35%1?@9 o3t mele)

4-tert-Butyl benzoyl chloride (0.118 g; 0.6 nmole) was added. The reaction
m xture was stirred overnight and then evaporated to dryness.

Di chl or ojget hane and water were added to the residue and the phases were
separated. The organi C£hase was dried wth magnesium sulfate and the

sol vent was M@dﬁ Jotfal{ 2 Gyshytyoyl-N-methydaning)pheny isthaxy iphsayl)-

(Isol ute, usj ng. di CES%@'OWH hane: heptane (1:1), dichloromethane 25 and
finally rret o1c t hane (1:99) as eluants gave 0.238g (89 %
yield) of 3- {4-

[2-{4-(4-[tert-butyl]benzoyl)am nophenyl } et hoxy] phenyl }-2-(S) - et hoxypr opano
ic acid. 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 (vield 78 %) of 2-ethoxy-3-(4-{2-[4-(isobutyryl-N-
.20 methylamino)phenyl]ethoxy}phenyl)propanoic acid ethyl ester.

'H NMR (400 MHz; CDCL,): § 7.33 (d, J=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, }=6.7
25 Hz, 1H), 1.23 (t, 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-(isobutyry}-N-methylamino)phenyi}ethoxy} phenyl)-

propanoic acid



[err] H-NVMR(400 MHz, CD[err]OD): [err] 21.211(t, J =7 Hz, 3H), 1.35(s, 9H),
2.85(dd, Woowes7$8 Hz, 1H), 2.96(dd, J = 14, 5 Hz, 1H), 3. Péfikroshosaz’ Hz
2H), 3.30-3.37(m 1H), 3.54-3.61(m 1H), 30 3.98(dd, J =8, 5 Hz, 1H), -
4.15(t, J = 7Hz, 2H), 6.81(d, J = 8.3 Hz, 2H), 7.14(d, J = 8.3 Hz, WO

99/ 62871 118 PCT/ SE99/ 00942 120
2H), 7.29(d,J = 8.3 Hz, 2H), 7.54(d, J = 8.8 Hz, 2H), 7.60(d, J =8.3 Hz,
2H) and 7.86(d, J =8.8 Hz, 2H). [err]CGNWR (150 MHz, CD[err]OD): [err]

15. 31, 31.56(3C), 35.80, 36.23,39.32,67.12,69.79, 5 81.29, 115.37(20),
122. 44( 2Q.ithidmthydisxide) hydiit&(62508,0).48 hﬁﬁoﬁmﬁ)vedhﬁOWZtGr (Zhﬂll) wiis(added tol33. 31, -
136. 24, 138.15, 156.51, 159. 06 168. 72, .176.04. Exanp

3- { 4- [ 2- (selytipnjafe2-ethoxy-3t(#2 riddiseh m&% qtmnﬁlphyt}yllethoxy}phenyl)-
phenyl } - 2-

s [ { 2 TEhPAnSIs 0 PR SRR A Exetols 72) (435 B BIROIRIRG hydr o

chl ori de &ﬁ%ﬁﬁ fxmgpé titre@ elire Hed in
tetrahydro uran%‘?ﬁﬁrgs&u So |umﬁl§ rogeeﬁvcv:&?ibrsbonaﬁF 0.0 g; O‘i'%r?ﬁ mol e) was
added andThéweattontixturewas sdidified dnﬁldiydmchloh'idaeldl(alM)?to rH ue‘r&uﬁyﬂiﬂﬂhemz oyl

chloride (0.118 g; 0.6 mmole) was added. The 15 reaction m xture was
stirred ovas wagmateén@quvenwet@a@nat@é agddedpng, the mixtore:wassxirmeted aith ebid wat er

uac dr eos #Iﬂa@ﬁ o kPl Phast ¥R AR ot TR 4R Sl P Bbmcca P2

Chr omat 09580 & givé1$od 1(9;&1 98196 o i et SR)-8(3- C{E-;[h%soﬁhty)yliﬁ-' ng

di chl or onet hane: hept ane t hén di chl ororet'hane and™fi nal | y net hanol :

di chl or onmbﬂ@mm)pﬁ&:)yl]e&mnﬂpham)dmoﬁ aeilBg (89 .20 %yield) of
3-{4-[2-{4-(4-[tert-butyl]benzoyl)am nophenyl } et hoxy] phenyl }-2-(S) -
et hoxypr opanoi c acid. [err] H NVR(400 M—lz CDlerr]OD): [err] 1.11(t,

J
30 AR O b cBRYS Ll o Mg e a0 .
3 El)jg gd Jﬂg‘k&s Hz);2.8435 (ot 44D( 3.22 és, 3HY, 3:79-3 46)(m, PHG W sh-3.69tmB1/),Hz. 2H),
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.

=7

Example 74. (S)-2-Ethoxy-3-[4-(2-{4-(2,2-diphenylacethylamino)phenyl}-
ethoxy)phenyl]propanoic acid
.20
3-{4-[2-(4-Aminophenyl)ethoxy]phenyl}-(S)-2-ethoxypropanoic acid hydro chlonde
(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-diphenylacethyl chloride(0.151 g; 0.656 mmole) was added. The reaction
25  mixture was stirred at room temperature for 2 hours and then evapofated to dryness.
Ethyl acetate and water were added to the residue and the phases were separated. The
organic phase was dried with magnesium suifate 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



2H), 7.29(d, J 83Hz 2H) 7.54(d, J = 8.8 Hz, 2H), 7.60(d, J =8.3 Hz,
2H) and 7. 8, WD 99/ 62871

PCT/SE99/0094§ f%zf err]C—NIVR,(150 Mz, CDerr] [err] 15GFEYO 30,
35.80, 36.23, 39.32, 67.12, 69.79, 81. 29 115. 37( C) 122. 44( 20,

126. 51(=2C), 128. 48(2C) 130. 34(2C), 130. g169 131.43(2C), 133.31, 136. 24,
138. 15, 156.51, 159.06, 168.72, 176.04. Exanpl e 77.

2-(S) - Et hoxy-3-(4-{2-[4-(fornyl am no) phenyl ] et hoxy}- phenyl) propanoic acid
ethyl ester Formic acid (0.0585 g, 1.27 mmol e) was di ssolved in

ol uton,  t Seherefefine il heRamfo AAAld dut gale (PRt UARIHEG 2T 0, )1

The m xtur ee%ﬁy-s-t[u(z-f{ﬂl-(i meﬁ.ehymédﬂqlmbﬁma@d éditﬁ@?pﬁéﬁmﬁr_?ﬁﬁiowm (0.161

g; 1.27 mmole) in dichloronmethane(2 m) was added sl ow e resulting
m xture was stirred for 30 mnutes A m xture of

ostor ﬁ'y8?‘5%@%@%&@%@%@&%f%ﬁﬁ%’?@@%‘)ﬁ— ‘}%nﬁ%#ze}ﬁ&hy'

triethylam A ; N dded 15
|n|to t%e?r eg?tG@hijGIx tjrd'eslﬁ%he ’re |J|on6$ﬁ%uﬁg ??ﬁn’rm 6o ﬁl
t enper at ur e 15y, &y 83(8d) T = 8/41 58z, 18D, 4308&3(1 =618 HzD2H)p) BGIS@sS 115, 6788 P 8loz, The

or gani ¢ phase was washed with water, dried wth magnesi um sul f at e and the
sol vent was 2E),dpldi(&Jet8.6 Bz 2R73GrBR5Gn, 4H),(ARD-7. as(mtsﬂ)phsm I =8.308¢, 2H)
(isolute, SI) 5| ngaﬂ_gpt ane, then ethyl acetate/ heptane (5%, followed by
et hyl acet a?%q’ (10% and then ethyl acetate/ heptane (25% as el uants
20 gave 0.230g (47 % yield) of 2-(S)-ethoxy-3-(4-

{2-[4-(fornyl am no) phenyl ] et hoxy}- phenyl)propanoic acid ethyl ester.

[ er r] H NWVR( BCNMRz(12EMEHZ, ®M$O dg)ilﬁtldfml; 34.59,[33195] 571.42,484.65, 88.22,/80:82, 3H),
1.21(t, with small splits, 3H), 2.90-2.97(m 2H), 301305(m

421H%)9 3 gg 31947(4@@%")19 43(2% 1:26@5(26),12&)51(425 128, ne«(cw 129134(2@) 6,3052(2@)2 1H)
3 Do a3hdys38h 1975 Mt aooeyy 56 87 Joo B v 2 srmi ay MBS s 7 e i

Example 75. 3-{4-[2-{4-(4-[ter+-Butyl]benzoyl)aminophenyl}ethoxy]phenyl}-2-(S)-

15 ethoxypropanoic acid

3-{4-[2-(4-Aminophenyl)ethoxy]jphenyl}-(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-tert-Butylbenzoyl chloride (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 dichioromethane:heptane (1:1), dichloromethan'e

25 and finally methanol: dichloromethane (1:99) as eluants gave 0.238g (89 % yield) of 3-{4-
[2- {4-(4-[tert-butyl]benzoyl)aminophenyl} ethoxy}phenyl}-2-(S)-ethoxypropanoic acid.

'H-NMR(400 MHz, CD,0D): 5 1.11¢t, T = 7 Hz, 3H), 1.35(s, 9H), 2.85(dd, J = 14, 8 Hz,
1H), 2.96(dd, ] = 14, 5 Hz, 1H), 3.04(t, ] = 7 Hz, 2H), 3.30-3.37(m, 1H), 3.54-3.61(m, 1H),
% 3.98(dd, J =8, 5 Hz, 1H), 4.15(t, J = 7 Hz, 2H), 6.81(d, ] = 8.3 Hz, 2H), 7.14(d, ] =8.3 Hz,



J =8.4 Hz, 1H, 7.47(d, J = 8.4 Hz, 1H), 7.84 and 8.30(s, s, 1H), 8.41 and
8. 65(d, dwoowesdt 1 Hz, 11.5 Hz, 1H). VWO 99/ 62871 PCT/SE99/00942

PCT/ SE99/ 00942 122 [err] C-NVR(125 MHz, CDCl [err], tautoners): [err] 14.009,
14. 95, 34.98(35.09), 60.72, 66.07,68.29(68.44), 80.20, 114.23(20),
118.93(120. 05, 2Q), 129.12(129.22), 1299, 130.12(130.28, 20, .
130. 26(2C) 134.56(135.10), 135.44, 157.36(157.41), 159.27(162.63), 172.54. 5
Exanpl e 78.

(S)-2-Ethoxy-3-(4-{[4-(fornyl am no) phenet hyl ] oxy} phenyl ) propanoi ¢ aci d
3-{4- [ 2- (ZH\T2900 Te8.8 H, DHY, 71 54(d; )+ §.8 (13) 2H), G60¢dJo+ 83Hig i28)and 7.86(d) 7o
chloride (described in Exanple 56a) (0.115 g, 0.314 mmle) in
tetrahydre8&Ha 2D. M) was mixed 10 with a mxture of formc acid (0.5
m ) and acetic anhydride (0.3 m). The resulting m xture was stirred at
room tenperature overni ght. Tetrahydrofuran was evaporated. Ethyl acetate

and wat er éqqﬁkag i%ﬂ . £ €81 . I rat The
organi c plksla.se wa gg/as egﬂ\)/ﬁ%%??Eg’l@dsré&e%)’?mb?ﬁ?%%%%ggﬁpza ‘f?the%and t he
sol vens V8E29VHSBTECH1220M(20% 1265 H20Y, 128.48(2C); £30.84@0)/136.76, £31.4302C),

(I'solute, SI) using dichloronethane, then 15 met hanol / di chl or omet hane

(1%, fol 13eY 189.2/138akP 1 3@ bHPB L6 ME8Ra 876049 as el uants gave 0.07 g
(yield 62% of (S)-2-ethoxy-3-(4-{[4- _
(formyl am no) phenet hyl ] oxy} phenyl ) propanoic acid. [err] H NVR of

{ aut ! - L1 . 2.97-3.12
ab), 3. LE—E—?%%P#@%% qﬁoﬁ%&%‘%&@%@w&%@% ™dd. 3 = 7.5, 2 He,
1H), 4. 12pKenyT}-2/(S)¢thoxyprdpanci6adi@(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 tautoner),
7.30(d? J = 8.3 Hz, 2H of one tautomer), 7.52(d, J = 8.3 Hz, 2H of one

- 6a(d, 1 34E s Aoy PSR IRYE -2 e propang aci g IOHE i e
t aut omer ) (ded&ibed 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} ethoxy]phenyl}-2-(S)-
ethoxypropanoic acid.

'"H-NMR(400 MHz, CD,OD): § 1.11(t, J = 7 Hz, 3H), 1.35(s, 9H), 2.85(dd, ] = 14, 8 Hz,
1H), 2.96(dd, J = 14, 5 Hz, 1H), 3.04(t, ] = 7 Hz, 2H), 3.30-3.37(m, 1H), 3.54-3.61(m, 1H),

25 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,
2H), 7.29(d, J = 8.3 Hz, 2H), 7.54(d, J = 8.8 Hz, 2H), 7.60(d, J = 8.3 Hz, 2H) and 7.86(d, J
= 8.8 Hz, 2H).



[err] CG-NMR of tautomers(125 MHz, CDCl[err]): [err] 14.99, 35.05(35.15),

37.93, 66. 530 &kagA(68. 44), 79.78, 114.34(20), 119.15(120. 23%%%,@“
128. 94(129. 04), 129.50(130.22, 2C), 130.42(130.44, 2C), 134 %8 .

135.93, 157.48(157.54), 159.68(163.71), 175.75. 30 ° WD 99/62871

PCT/ SEQ9/ 00942 123 Exanple 79. 121

2- {4 [ 2- (4- Phenyl sul f anyl phenyl ) et hoxy] benzyl }butanoi ¢ acid nethyl ester
(a) 2-(4-Hydroxybenzyl)butanoic acid nmethyl ester s

2- [ (4- Hydr oxyphenyl ) net hyl ene] but anoi ¢ acid (10.48 g; 54.5 mmol) was

refl uxed 24BEONMR { 150@@'@,9@3 &15.3113(56(3C), assoi 3613 39.82,6% 1zpnol (150

m ). The solvent was evaporated and wat er (10 ) was added. The wat er
phase was e$9./78,8129, 1 ¥5.3%2G),182.44@2(), 12651 (), 12848(2Cy480.34@KAses vere

conbi ned, dried (imagnesi unsul fate the sql ven V, ated in vacuo.
The crude pﬂ%@7@t13@%3gc)41333631 %“ gv& 1364, gqegr‘éfb\ti\ggﬁ’nla’g “next 10 step
w thout further purification and i dent Ification. It was hydrogenated in
met hanol using pall adium on charcoal (5 % 3 g) as-catalyst. The m xture

was filtereg on 2:.@)@@0@031(4-{@[43@014@1 ReFpedygd. Purification by

chromat ography On SiTica gel "using dichl oronet hane: rret anol (gradi ent

0, 5-100 % nphérylptopancic etidathyl esteve 6.8 g (yi eI d 60 % over two steps) of

2- (4- hydr oxybenzyl )- 15 but anoi ¢ acid nethyl ester. [err] H NVR (400 MHz;
CDCl[err]): [err] 0.91(t, 3H, J=7.7 Hz), 1.55-1.84 (m 2H), 2.57 (m 1H),

561 (o ﬁ?b"é*;?‘g%' (s, 2 bl ps et iy Wimolothechal (20, Bpiflad)
Hz) . 20 eg@ bﬁd\%ﬁ A7 ol i%vas sddell it the)solultih, Follbved By aﬁ&n@ﬁ of &VeﬂﬁrlamﬂQ 57,
51.47, 115 129.87, 129.87, 131.26, 154.21, 176.55. (hb)

{ 4-[ 2- (4o Phéng53ml, f%ﬁmmbmwh)emmmmum}fm Ettlo whila andi thes obxglyl dﬂmde 25
(21 i éﬁpg P?S,y Ins i any | f?hggl%lle (1312 Eiglrl]lgrlonge?h 53(% ml% adnchrD sﬁzwly Oedlleg G bo xture
was stirred for 30 minutes. A mixture of 3-{4-[2-(4-ammophenyl)ethoxy]phenyl}-(S)-2-
ethoxypropanoic acid ethy! ester hydro chloride (described in Example 41b) (0.5g, 1.27
mmole) and triethylamine (0.176 ml; 1.27 mmole) in dichloromethane (3 mi) was added
15 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 ethyl acetate/ heptane(10%) and then ethyl acetate/ heptane (25%)as eluants
20 gave 0.230g (47 % yield) of 2-(8)-ethoxy-3-(4- {2-[4-(formylamino)phenyl]ethoxy} -
phenyl)propanoic acid ethyl ester.

'H-NMR(600 MHz, CDCL,, tantomers): 5 1.14(t, J = 7 Hz, 3H), 1.21(t, with small splits, J
=17 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),

25 3.96(dd, J =17.6, 5.6 Hz, 1H), 4.09-4.09-4.17(m, 4H), 6.79(d, d, I = 8.7, 8.7 Hz, 2H),
7.03(d, J = 8.4 Hz, 1H), 7.12(d, d, = 8.7, 8.4 Hz, 2H), J = 7.22(d, = 8.4 Hz, 1H), 7.25(d,
J=8.4Hz, 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).



g, 2.6 mmol e) and tri phenyl phosphine (0.68 g, 2.6 mmole) were dissolved in
di chl or onrewoee924720 nl) at roomtenperature. After stirringpdiNgodiogss NUt €S
2- (4- hydroxybenzyl ) butanoic acid nethyl ester (0.54 g, 2.6 nmole) .
di ssolved in dichloronethane (5 mM) was added. After stirring at room
tenperature over night nore 30 azodi carlgnyl dipiperidine (0.33 g) and nore.
tri phenyl phosphine (0.34 g) were added. WO 99/ 62871

PCT/ SE99/ 00942 124 Solid material was filtered off after 2 hours and the
filtrate was evaporated in vacuo. Purification by chronmatography on silica
gel using HEINMR(125 MHz, ODCI; tautdrhers): 5a4.09, 1405, 308¢35109)38092( yi el d 70% of -
2-{4-]2-(4-phenyl sul fanyl phenyl ) et hox Ibeni¥lbbutanoic_acid nmet hyl ester. 5
(et ] H NVRObIBIBAUEE B30, 11423000, |189KA30058Dni20MN12906 (o, J=8. 3

Hz, 2H), ‘6 vl F R = . .2H, 3.60 (s, 3H), 3.05
(t. J=7.0, 1%&%}9&;&@@#3@%@92@@}3{425@3,57.11(89 Ms (dd, J=13.7 and 6.5
Hz, 1H), 2. .90 (t, J=7.3 Hz, 3H). 10 Exanpl e 80.
2-{4-[ 2(4@?1%%(}?%%’1’ é%%/?mg%?)%g?%ggy] benzyl } but anoi ¢ aci d Sodi um
hydroxige (3 m, 1M was slowy added to a solution of 2-{4-[2-(4-
phenyl sul f anyl phenyl ) et hoxy] benzyl } but anoi c acid methyl ester (described in
Exanpl e 79Example(7§. £ )-%-Eﬂqux-iw(ﬂai/[é)(fqrmyme)mhersmﬂoyy}mmmmmm xture
was stirred at roomtenperature for 12 hours, then at 50[err] C for 4
hours. Lithium hydroxi de (50 ng) was added and the m xture was stirred at

hydr ochl or ?c{“a[?id(é I’l?ﬂg{n%/})hﬁ@\@f g?@gﬁlw%%ﬁmﬁgﬁgﬁé rd(g% E@? n&%s '
extract ed (ddstriteidiy Exampledoa) (02 15 g26.304 mmoiekinaetrakiytdiofinan €3 nlYwasinixeddr i ed
(sodium sul fate) and the sol vent_was 20 evanrat ed in vacuo to give 0.53 g

(yi el d 193 opithgrmixtere of fqrmiciacid (LR,mi) andacet] deu@3 wi): Thersspltingmixture or r |
7.34-7.28 QI blilla at ot téiiperdtin® ovetiight “Tiranfarbfurks wab coagorated. 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, ST) using dichloromethane, then
15 methanol/dichloromethane (1%), followed by methano)/dichloromethane (2%) as eluants
_gave 0.07 g (yield 62%) of (S)-2-ethoxy-3-(4-{[4-
(formylamino)phenethyl}oxy} phenyl)propanoic acid.

'H-NMR of tautomers(500 MHz, CDCL,): & 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 =83
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, J = 11.4 Hz, 1H of one tautomer).

25 '

C-NMR of tautomers(125 MHz, CDC),): 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.



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 ( 9 and 7.7 Hz, 1H), 2.72 (dd, J=13.9 and

2.58 (m 1m%1’}%§ﬁ(m 2H), 0.97 25 (t, J=7.3 Hz, 3H). [erf%igﬁ%"f

MHz; CDOl [err]): [err] 181.3,157.3, 137.7, 136.3, 133 2, 131.6,131. 3, 130 5

129. 9, .129.8, 129.1, 126.8, 114.5,68.3,4 36.9, 35.4,24.7, 11 6. Exanple
8l. 2-Et hoxy-3-{4-[2-(4- met hyl sul f anyl phZ?'é/)l ) et hoxy] phenyl }propanoi c acid

30 ethyl ester WO 99/ 62871

PCT/ SE99/ 00942 125 2- (4- Met hyl sul f anyl phenyl ) et hanol was reacted with

gog; hgé%/e? Eam gqgﬁo&ygﬁkﬂﬁﬁﬁ&ggﬂyﬁhﬁﬂﬁk%wﬁ%bﬂ%d Hety P ©

2- et hoxy- 3-{4-[ 2- (4- net hyl sul f anyl phenyl ) et hoxy]- s phenyl }propanoic acid
ethyl ester. [err] HNWMR (400 MHz; CDCl[err]): [err] 1.17 (t 3H), 1.24 (t,
3H), 2.49 (&) {4-Hydrosybenzghbutanoicagid mgthpkester, 2H), 3.32-3.40 (m 1H),
3.57-3.65 (m 1H), 3.95-3.99 (m 1H), 4.114. 21(t+q 4H) , 6.82(d 2H) ,
7.15 (d, 2H), 7.2-7.28 (m 4H). 10 Exanpl e 82.

g EE Eggsg éﬁg‘{'ﬁ&?ﬁ%ﬁﬂé ??H%ﬂ:ﬁﬂﬁﬁﬁ %ﬁx?@ﬁl@% pAeny propan0| C alzldd

et hyl eSterhéﬂﬁﬁﬁikdl@ﬁbddfsE!phﬁﬁé&x&@%)\/iﬁ&anpdN@Qﬂ) ThieRalvemevasane met hod

as in Exanple 2 but 15 wth dioxane instead of tetrahydrofuran to give

2- r6£ hm(l Ng @mggmqdeIM)av@slapﬁ@VW wtmpl}qsemlnyﬂ;%qwddpmmkth etbyld.
[2.692] 2.99 ( ‘afiawgfge@cg gs%@p%m%g%l L('&la@@g?f?sﬁﬁ'“ﬁ&‘gds@e veptaes
L 4 O bl i obntdpgriy 0% B o %ﬁwafé%qd%%ﬁ?*ﬁ%n% 6. 4,

§2888 6?075 stef withoBOfufther pubifibatioh28d MenfifiChtién. 130. 6, 131.6, 136.4, 137.3,
It was hydrogenated in methanol using palladium on charcoal (5 %, 3 g) as catalyst. The
mixture was filtered through celite and the solvent 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, =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 (4, 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.

35  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 mil) 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.



Exanpl e 83.

3-{4-[ 2- ({ydeidaghsul f anyl phenyl ) et hoxy] phenyl } - 2- phenoxy pregsEswmesagi d 25
met hyl ester (a) 3-(4-Benzl oxyphenyl)-2-phenoxypropanoic acid nethyl ester

WD 99/ 62871 PCT/ SE99/ 00942
126 3-(4-Benzyl oxyphenyl)-2-hydroxyproga#oic acid nethyl ester was reacted -
w th phenol using the sane nethod as in Exanple 38(c) to give

3- (4- benzyl oxyphenyl ) -2- phenoxypropanoic acid nethyl ester. 5 [err]H NWR
(400 MHz; CDCl[err]): [err] 321 (m 2H), 3.70 (s, 3H), 4.80 (dd, 1H, J=5.4
Hz; 7.3 Hgdlid matktial was Eitéred 6ff Afier(ZiourLénd the filigateiwas mp@mted/mdaam 96 (m

ikt o B
12 o B D > KRS, .

for 23 howﬁ eﬁ@&%reactlon was very slow, the catalyst was changed to
pal | adi um yén et hanol (95% 10 m) was added and the pressure 15
was ragsed to 4 bar. The reaction mxture was filtered through celite and

EM*EJ nycir SHMBH990 MEL: GIiond BR3yA e s B08 48t 34, Zz‘xﬁ;%’z? M dHaR (400
75 20 1t 2 A Gt e 20 360 3k, Bosichid f 2 88, (i IopA ity ® O
8.8 Hz) @129?1& J=_13]76anﬁ‘@BHZHH)3284 HH),wrspe(ﬁplz .90 & B7.3(Hz, 2H)

(c) 3- {4 sulfanylphenyl)ethox phenyl }- 2- phenoxypropanoic acid

met hyl esB#l). 25 3- (4 Hydroxyphenyl) 2- phenoxypropanoi ¢ acid nmethyl ester
was reacted with 2-(4-
10

Example 80. 2- {4-[2-(4-Phenylsulfanylphenyl)ethoxy]benzyl} butanoic acid

Sodium hydroxide (3 ml, 1M) 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 (vield 93 %) of the desired product.

'H NMR (400 MHz; CDCL,): 8 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 (dd,

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 |
25 (t,J=7.3 Hz, 3H). _

1BC NMR (100 MHz; CDCl,): § 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-methylsulfanylpheny1)ethoxy]phenyl}propanoic' acid
30  ethyl ester



met hyl sul f anyl phenyl ) et hanol using the sanme nethods as in Exanple 38(c) to
give 3-{4- < (d=prt hyl sul f anyl phenyl ) et hoxy] phenyl } - 2- phen P oi C
acid met hyl R‘eﬁé”ﬁ‘r’% WD 99/ 62871 ; PEL/ES9MSL

PCT/ SE99/ 00942 127 [err]H NVR (400 MHz; CDCl[err]):"[err] 2.50 (s, 3H),
3.07 (t, 2H, J=7.0 Hz), 3.22 (m 2H), 3#451 (s, 3H, 4.16 (t, 2H, J=7.0 Hz),
4.81 (dd, 1H, J=5.2 Hz; 7.5 Hz), 6.87 ( 4H), 6.99 (t, 1H, J=7.5 Hz), 7.26
(m 8H). s Exanple 84.

3-{4-[2-(4- Met hyl sul f anyl phenyl ) et hoxy] phenyl } - 2- phenoxypr opanoi c acid 3-
{4~ 2- (4- Met hyl sul f anyl phenyl ) et hoxy] phenyl } - 2- phenoxypr opanoi ¢ aci d net hyl
ester (described in Exanple 83) was hydrol yzed using the sane nethod as in
Exanple 2 tH W Nethanol was reacted with 2-ethoxy-3-(4-

{4-12-(4- rrezt)ﬁg su y}?ﬁg%fﬁxl%%eg%))” ) et hoxy] phenyl } - 2- pﬁ(gnm((ypr opanoi c acid. 10

[ er r] H NVR Hydedkybhimyl)fiophioic adid ethyk(describedsin Foxmphi-Qb) esterrusing the same =7. 3
Hz), 3.26 (d, 2H J=6.4 gzj 4.15 (t, 2H,Ji§8 ). 4.84 (t., 151 J:ﬁ'4 Hz) ,
6.88 (m 4tmethod asinBxample 38(c)1q giye Ryethoxy-[4-{2-( mz?lyksﬂﬁa%&ﬂ*!m{y FhoxyInvR
(100 MHz; rrl): .[ ek 7 6.3,39.1,69.7,78.7,

115.7,17%. P Egﬁﬁé’é"éz"e"“i‘]é‘h;ﬁ%?% 130. 6, 130. 8, 131. 7,

136. 4, 137. 4, 158. 6, 160. 0, 177. 9. Exanpl e 85.

(S)-2-Ethoxy-3-(4-{2-[4-(phenyl sul fanyl) phenyl ] et hoxy} phenyl ) propanoi ¢ aci d
et hyl est er'HRNMR [400Hy] GDCL RSy )Tl SH)| 1.24 (te3Hp 249 (6.131D2234- 71811,%4 e),

tri phenyl phosphine (2 qg; . 7,6 nnol _% a %n)l ‘- (azodj car honyl d'-' rigdine
were di ssol 3@50‘»%5&2&%@%@#&&? ‘§‘§2 .1&l\f3t9e§r3~%f% ﬁ&*ésl)la‘lg‘l(){%ﬁ‘i’l4gh’ of
(S)-2-ethoxys3:{ 4zhY. y?ﬁg‘a 2 ic acid (described in Exanpl e 40b)
in dichlor o%é?ﬁéé’éﬂ’(ﬁg?@ Ia}sﬂ %g%l@g’ aﬂ@d the reaction m xture was 25
stirred,;pver night at roomtenperature. The solid material was filtered off
and the sol vent evaporated. Chromatograhy of the residue on siliga gel

usi ng et hyl E@laﬂﬁ:Zaﬁﬂmxy-a{{m%{(meﬂ(ﬁ@lﬁﬂﬂphewmamexylbh@wl}am@agoi.c gave
1.24 g (yie 47 9% of (S)-2-ethoxy-3-(4-{2-

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

(ad+t, 3H), 3.41-3.50 (m, 1H), 3.59-3.65 (m, 1H), 4.04-4.07 (dd, 1H), 4.14 (t, 2H), 6.83 (d,
0 2H), 7.16 (d, 2H), 7.20-7.28 (m, 4H).

13C_NMR (100 MHz; CDCL): 5 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-Mcthyisulfanylphenyl)ethoxy]pheny1} -2-phenoxypropanoic acid
25 methyl ester

(a) 3-(4-Benzyloxyphenyl)-2-phenoxypropanoic acid methyl ester



[ 4- (phenyl sul f anyl ) phenyl ]’ et hoxy} phenyl ) propanoi c acid ethyl ester. WO
99/ 62871 WO 99/62871 PCTH /a&%z 128
[err]H-NWR (500 MHz; CDCl[err]): [err] 1.21 (t, 3H), 1.28 (t, .00.(m
2H), 3.11 (m 2H), 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- 4288 (m 9H). 5 Exanpl e 86. .
(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 ] et hoxy} phenyl ) propanoi ¢ aci d
ethyl ester (described in Exanple 85) (0.55 g; 1.22 mmle) was dissolved in

t et r ahydr oB+{#4-Bengfoxyphenyl)-2-hydrbxypopanciGacid methyl estenwasedeted mith phéndl35 g;
1.46 mmol e) vvas added nd, t he_sol ut|§%n was, stirred at rQomtenperature 24

hours. AquBeing thesams 38 ip Example 38(c) ke give 3- PXYRbSRYDRc i | pH=1. The -
sol vent maﬁ%%g%%%dc&%te 1 | due was redissolved in water and di et hyl

et her. The re separ ahd the organic | ayer was washed once with
wat er and dried with sodium suI fate. The sol vent was evaporat ed.

Chr omat ogr aphy of the 15 residue on siliga gel using diethyl ether:

et hanol s ( 94H-NWRA40¢:Mkz CDEL)ed 8.24(my 2H); 3;!76 (¢ 8H) 4.80 (dd‘;)lH JelbMy; B3( 4-

(2-14- (phe Isulf H]aphenéﬂ(let hoﬁ%} nyI )propanai ¢ acid. [err]H NVR (400

I\/Hz cha [ ?&# 61861 (gl 2H 5 zgimuesplved), 6.9 (o, 3H) [7 e
363%%5 ) -4.04 (m 1H), 415(m2)683(d 2H) 717(d
7.20 é %}l 20 7.26-7.35 (m 6H). Exanple 87.

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

ethyl ester 25 3-Chl oroperoxybenzoic acid (0.73 g; 4.20 mmle) was added

to a sol ut (r3-@Hgdrexyphenylp-2-phenoxypropanoic acid methyl ester

{4-[2-(4-rmethyl sul fanyl phenyl) et hoxy] phenyl } pr opanoi c acid ethyl ester
(descri®ed in Exanple 81) (0.65 g; 1.68 nmmole) in dICh| or onet hane (20 m)

vas aaded. HACERYPHEbAR Hheh B EHRE Ay dueer (PR EOL 3 Wi by )
wi t h sat ur ayddgematidifiethyt soebabe@0anl) dsing PAUC (1($l g SU) ﬁ@bﬁilyst 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
_ ooncentrate(_i 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
.20 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)ethoxy]pheny!}-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-propanoic acid methyl ester.



30 filtered and the solvent was evaporated in vacuo. Purification by
chromat ogr agty oféksdi | | ca WD 99/ 62871 /SE99/60942

PCT/ SE99/ 00942 129 gel using heptane:ethyl acet ate (1 1) as e uant gave
0.399 g (yield 56 % of 2-ethoxy-3-{4-

[ 2- (4- et hanesul f onyl phenyl ) et hoxy] phen;ﬁ],propanm c acid ethyl ester
slightly polluted by 3-chl oroperoxybenzoic acid. [err]H NVR (600 MHz;
CDCl[err]): [err] 7.89 (d, J=8.3 Hz, 2H), 7.49 (d, J=8.3 Hz, 2H), 715(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
?"% 53 gED ¢ e mm@@mzmﬁmew«ﬂm( E&70Hi)4322‘(n1125-I),33z4L?J(t7 0
Hz, 3H). 1(I(s, IR Albdt, 281, ]1-27 e#=)4:8B(dd, 1H, J]=5.2 Hz; 75Hz),687 m, 4H), 6.9 (t
{4-[2-(4-net hanesul fon néS) et hoxy] phenyl } propanoi ¢ acid Lithium

hydr oxi de 1&5 8 mol e) dissolved in water (2 m) was added
to a solution of

2- et hoxy- 3-{4-[ 2- (4- met hanesul f onyl phenyl ) et hoxy] phenyl } pr opanoi ¢ aci d
ethyl esterg 84. BRI N(FNRiEYIsal HeRPHethidky]pheBH )} DiPhedbxypropanoic acid
tetrahy?ﬁof%.% (er 15 s%&r‘gl ng at ryg%m %grrperat uir’lciat or 2 hours
nore |ithium hydroxi de hydrate (30 ng) dissol ved I n wat er (1 m) was added.

e 5 TR o TS S fstpwe%-
T hydr of
el R Ran A e e

washed wi t g g mz&dlfaﬁl-pﬁﬁggbmaxﬁﬁhé@i}ei-pmxw@ paiy sl was
evapor at ed |n vacuo urification by chromatography on silica gel using
hept aneret hyl acetate:acetic acid (10:10:1) as eluant gave 0.307 g (yield

aci o a5 a A EMLAODMER CRALTSARLE ), J8 CABR YA T P ld A LRe ™! ©
i) 5 16 (B2 3&%’%@%?{@% W e Bl @3@&%2@?#@%@?7‘" LENARS

(m 1H), 41:15;(3sz;+72 @3, , 675 685(m 2H) , 7 10-7.20 (m 2H),
7.46-7.55 (m 86 [err] G NVR (75 Mz

11.4, 35. 7, - mmmmcmcw 5517219 35,3139,1,469@77857, 1153, b16 5, 1235 12§3
15 129.3,130.6,130.8, 131.7, 136.4, 137 4, 158.6, 160.0, 177.9.

[err]

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.



129.1, 130.0, 130.6, 145.2, 157.4, 175.4. 30 WO 99/ 62871

PCT/ SE99/ Om/@m EX&ITp' e 89. ( S) -2-Et hoxy- 3- ( 4- PCT/SE9/00942

{2-[4- (phenyl sul fonyl ) phenyl ] et hoxy} phenyl ) propanoi c acid ethyl ester :
(S)-2-Et hoxy-3-(4-{2-[4-(phenyl sul fanyl ) phenyl ] et hoxy}phenyl ) propanoi c aci d
~ethyl "ester 5 (described in Exanple 85)28(0.6 g; 1.33 mmole) was di ssol ved
i n nmethylene chloride (10 m) and 3-chl oroperbenzoic acid was added. The
solution was stirred 2 hours at 60 [err]C. Participated between water and
di ethyl ether. The organic |ayer_ was _wash water, dried

ed three tinmes with
with sodi vHrNMR Q0@ GDELY 81 12t 3Fs1.28 £t 3H) 300 (o 3EDrdild gmagHy 3A0 t he

(56, oor o APETHEE stk B500R ofgh ) HB4 668, BSIA, A7 30 am, 726

of (S)-2-ety ’gﬂﬁﬂ-{z-[4-(phenylsulfonyl)phenyl]- et hoxy} phenyl ) propanoi c
acid ethyl ester. "'Exanple 90. (S)-2-Ethoxy-3-(4-

{2-]4- (phenyl sul fonyl ) phenyl ] et hoxy} phenyl ) propanoi ¢ acid 15
(S)-2-Ethoxy-3-(4-{2-[4-(phenyl sul fonyl ) phenyl ] et hoxy} phenyl ) propangi c aci d
Cihyl @st Seamplatt. | Gua FAOR L b hepyenbay Dpbera il eony SEhmuaprab o8 ved | n
THF (5 m) ﬁgd water (5 m ). Lithium hydroxide was added to the sol ution
(0.022 g;aﬁ. 92 mmol e) and the solution was stirred over night at room

t enperature. Aqueous hydrochloric acid was added until pH 20 = 3-4. The
sol vent was evaporated to a small volune. The remai ni ng product was

parti ci pat ¢8)-2sEthasp3-(kef2dd-(phenytutfanyiphenyijethoxyphenyl)propannje acidethybester
oxtract o ) SR e B G, BLene e el b
or 2 ot S ol o e 0l G MR e °
f /g egfz e? S? wédsl stitted afobirERPerafuk £2F Bonfd. Y ot Ky dedehivHy deidwiSadied 89tieyi €l d 56
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 onée 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 (S)-2-ethoxy-3-(4- {2-[4~(phenylsulfanyl)phenyl]ethoxy} 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 (d, 2H), 7.20-7.26 (m, 3H),
1 7.26-7.35 (m, 6H).

Example 87. 2-Ethoxy-3-{4-[2-(4-methanesulfonylphenyl)ethoxy]phenyl} propanoic acid
ethyl ester

25 3-Chloroperoxybenzoic acid (0.73 g; 4.20 mmole) was added to a solution of 2-ethoxy-3-
- {4-[2-(4-methylsulfanylphenyl)ethoxy]phenyl} 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



et hoxy- 3- (4-{2-[4-(phenyl sul fonyl ) phenyl ] et hoxy} phenyl ) pr opanoi ¢ aci d.

[err] H NVR (4P ooddzir1 CDCI[err]) [err] 1.07 (t, 3H), 283295/&@& l?’n
2.95-3.10 (m 3H), 3.30- 3.44 (m 1H), 3.44-3.58 (m 1H) 3. BGTHEYP0R

1H), 4.02-4.13 (m 2H), 6. 72 (d, 2H), 7.10 30 (d,*2H), 7.37 (d, 2H),
7.43-7.56 (m 3H), 7.85 (d, 2H), 7.92 (d,;~aH - V\099/62871

PCT/ SE99/ 00942 131 [err] H NVR (500 MHz; [err]): [err] 1.15 (t, 3H),
1.22 (t, 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), 750

d,'2H), 7. %wam
§4-[2-H% 4-ter ésxﬁé é@r‘%ﬁ&l%ﬁ%hﬁ?ﬁs) et ho ;]%E))hiegg @azdg(frﬁgp@%tg%’%l c acid

et hyl ester [Re@tm&binssulfongiphemd)ethokipheényd}prdpatioieraidethyl@stesslightly pellitediby 0 a
solution of 2-ethoxy-3- 10 {4-[2-(4-hydroxyphenyl)ethoxy]phenyl}propanoic
aci d et hyl e¥chloropstoxybengeig atid. Exanpl e 26b) (0.5 g; 1.4 mmole) in tol uene
(5 M) and thereafter the reaction m xture was stirred over night. The
crude m xture was purified by chronmatography on silica gel using ethyl

acel at e: hepl apRuGR(GHMRL: Cpefy: BY.65.&! a3 BE D) P06 198530, 21, RIS, 0- 13 0

3-{4-[ 2- (4- t B4&(7 Hut2H); 680 (dyU¥8. mmpm)ml»e(t neas]rmeﬁywnz(mam;e/w
acid ethyl 15 ester. [err] H NWR VHz ; J[ iéb err] gn 3H
J=7 Hz), 1.2@d(%8 HzHH)y3:60)m) 1H) 3 (\nsleﬁ)W ®.J56.52- 3(%(8,23#;)&96 (t 2H

J=7 Hz), 3.3 13 1H), 3.94-3.99 (m 1H), 4.

oH, J=7 Hz), égéé%w@ ;IEZ‘)?M{HJ? 6.80 (dm 2H, J=8. 5 Hz ' 20
unr esol ved), 7.05 (dm 2H, J=8.5 Hz, unresol ved), 7.14 (dm 2H, J=8.5 Hz,
unresolved), 7.25 (dm 2H, J=8.5 Hz, unresolved). [err] CG-NWR (125 MHz;

CDCl [errlg: E le 88. 295&1653{-@-{ﬁi{&me&ﬁmﬁsulﬁﬂylﬁhen@eﬁoxﬂiaﬁen&l}pidﬂin&p atidl. 9,
124. 2, 129.0, 130.4, 138.3, 140.9, 147.7, 150.8, 157.4, 176.3. 25
Exanpl e 92.

3-14-12- (4-t e BULW SHDS0RY! 37 W0 T34 R P BN W Wt (& WP ¥ PARBR R0 ©
solution of 2-ethoxy-3-{4-[2-(4-methanesulfonylphenyl)ethoxy]phenyl}propanoic 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 suifate) and the solvent was evaporated in vacuo. Purification by gl_lromatography
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)ethoxy]phenyl}propanoic acid as a
pale yellow oil that crystaliizes when vacuum dried.

25 'H-NMR (300 MHz; CDCL): 5 1.16 (t, 3H, J=7 Hz), 2.87-3.10 (m, 5H), 3.16 (1, 2H, ]=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, =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, 129.0,
129.1, 130.0, 130.6, 145.2, 157.4, 175.4.

3o



acid ' :

3-{4-[ 2- ($d aebgyBut yl car banoyl oxyphenyl ) et hoxy] phenyl } - 2- gidigstieprigapanoi c
acid ethyl ester (described in Exanple 91) was hydrol yzed using the same
method as in Exanple 2 to 30 give 3- 13

{4-[2-(4-tert-Dbutyl carbanoyl oxyphenyl )et%oxy] phenyl } - 2- et hoxypr opanoi c

aci d. WD 99/ 62871

PCT/ SE99/ 00942 132 [err] H-NVR (400 MHz; CDCl[err]): [err] 1.17 (t, 3H, J=7

H), 1 32BkempRISD. (3)DEidxS-(Ue(2-@H-{pherlfilfopypiRalyl|udxyIphensliptdpaolo. (m
1H), 3.5373. m 1H), 4.03 (m 1H), 4.10 (t, 2H, J=7 Hz), 6.79 (dm 2H,
J=8.5 Hz, acidethybesterd), 6.81 (dm 2H, J=8.5 Hz, unresolved), 7.11-7.16 (m
4H) Exanpl e 93.

3-{4-[ 2- (4-benzyl car banoyl oxyphenyl ) et hoxy] phenyl } - 2- et hoxy- propanoi ¢ aci d

et hyl est ggy L -+ R/t Ao, W \etHyi? etBrRNOi C |
acid et hyﬁg)eis.tE ghro?c e&@gﬁgb@%&g&%@%@%@ﬁ%@%@ﬁ . né%glla)ﬁawas gi ssol ved
in drysdi ¢désérieddh Exaaple35) (0.5 gp033 memale) waodigsulvddein miethyleng ciloddn(161 ; 1. 5
mmol ) was added foll owed by addition of triethylamne (0.22 m; 1.5 nmol).

The sol ut mihanga3-chipropebanzetc scidwas added, The solution,was shiggd ¢ hoypsaat 60 °C.

di chl or onet hane ase was washed wi.th diluted acid odj 15 :

car bonat renf) gt ,a"ﬁpiwea&er\ﬂl? ﬁxe&y& FEWY';[E‘F Pﬁ%‘°§‘ﬁ%¢§%§%&#§%&;§‘g§%ﬂ§%e 0.4 ¢

(81 %9 of Xﬁgﬂﬁiﬁeﬁ, dneg with sodium sulfate and the solvent was evapzorated. Chromatography of
-benzyl car -

3-{4-[2-( anoyl oxyphenyl ) et hoxy] phenyl } - 2- et hoxypr opanoi ¢ acid
et hyl est gie resitiee, graditmt elnhtion with dizthyp etheef: ipetioleum{ettep (40:60%C) 33676850 phase

HPLC using a gradient of acetonitrile- water-anmnium acetate nohi | e
phase.toFr and 6%:3@ gevh 03118 (rigldad %) of @&pﬂmy-é-(ﬁdar[édpnﬁm?%“ﬁen&@teaxﬁt rile
renoved i n.,vacuyym .Jhe residue wnas di ssol ved i n dichl oronet hane,
washed wi FW%F‘@PPY%‘P%OW?#E%F&%?%I fate and evaporated to give 0.23 g
(48% of pure 3-{4-[2-(4-

benzyl car banoyl oxyphenyl ) et hoxy] phenyl } - 2- et hoxypr opanoi ¢ aci d et hyl ester

[ er r ] H NVEEx@fpl: 9¢:iz (S)2EEthpry-31(#- (2[4 +(phenylsvforiyl)phengljetioxy3 plienyl)prgpangic 97 (d,.

2H); 3.087(t, 2H): 3.31- 25 3.44 (m 1H); 3.56-3.69 (m 1H); 3.99 (t, 1H);:
4.14 (t, 28 4.18 (g, 2H); 4.45 (s, 2H); 6.83

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 (5
ml). Lithium hydroxide was added to the solution (0.022 g; 0.092 mmole) and the solution
was stirred over nighf at room iemperature. Aqueous hydrochloric acid was added until pH

20 = 3-4. The solvent was evaﬁorated to a small volume. The remaining product was
participated between water and diethy] ether. The water layer was once extracted with
diéthyl 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; CDCLy): § 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
o (d, 2H), 7.37 (d, 2H), 7.43-7.56 (m, 3H), 7.85 (d, 2H), 7.92 (d, 2H).



(d, 2H), 7.11 (d, 2H): 7.17 ( d, 2H): 7.29 (d, 2H) 7.32-7.42 (m 5H)

[err] G NWR ., CDCl[err]): [err] 14.2, 15.0, 35.1, 38.

60. 7, 66. 1, éﬁgg”%g‘s 114.2, 121.4, 127.4, 127.5, 128.6, 125431%{%?5”?
130.2, 135.2, 137.9, 149.5 154.6, 157. 3.13472. 4 30 WO 99/ 62871
PCT/SE99/00942 133 Exanpl e 94.

2- Et hoxy- 3-{4-[ 2- (4- phenyl car banoyl oxyphenyl ) et hoxy] phenyl } pr opanoi ¢ aci d
et hyl ester

2- Et hoxy- 3-{4-[ 2- (4- phenylcarbanDyIoxyphenyl)ethoxy]phenyl}propan0|c aC|d
ethyl ester 5 was prepared as described in exanple Exanﬁbe 93 starting

from 2- et hoXH-NMRi( SPQMHZ G@ﬂsbﬁ%dlﬁéﬁﬂﬂ)&i %&y@lﬁhaﬁgl(!}lp bl @, 2% 3I3§t hyl
0.18 6 0.18
oo 16 sw%@ff?é (mylethod 4228 (o 955,016 @ AL 1T 4R 748 €

di chl ororret r [ e hase HPLC using a
gradi ent of @ te onl(%% 7% (m?%(ﬁﬁ)’zgzgdt (Ia-ﬂas nmobi | e phase 0.073
g ( 30% sof pure 2-ethoxy- 3 {4 [ 2-(4-

phenyl car banoyl oxyphenyl ) et hoxy] phenyl } propanoi c acid ethyl ester was

obt ai ned. [ @m_.3€{45[a€(4mBquw19mbmﬁ)mew]9hw1} -2iefhoxyprapar(oic,
3H); 2.98 (d lEPx 3.10 (t, 2H); 3.34- 3.43 (m 1H); 3.58-3.68 (, 1H); 4.00
(t, 1H; 4. fﬁld(zq Yfﬁf‘ 4.19 ( q, 2H); 6.84 (d, 2H); 15 7.11 (t, 1H); 7.16
(d, 2H); 7.17 (d, 2H); 7.32 (d, 2H); 7.35 (t, 2H); 7.46 (d, 2H); 7.08 (bs,
1H) [err]C—NNR( 100.6 MHz, CDCl[err]): [err] 14.2, 15.0, 35.1, 38.4, 60.8,

66. 2, 68.5, 11&{& el(?&qg;lk%nsl,e) #2ds18wlylaed to dbution HE29.efhoxi-30. 4,
135.8, 137. 38 1 151 57.5, 172.5 20 mpl e 95.

3-[4- (2-o4- (Médﬁwmmﬁmwﬂmmwpm mﬁhxwmmcr}bq@mample

et hoxypr opa

o {an] o (o AR R g nale)ig b5 Tl asp hereatis Sy Pasian Mt 1S o
hi de 25
el or | 0e- 25 CHRSEY TRe kRS AN b cofatofraptl o b hoiRihg 381
acetate:heptane (gradient 1.25-80 % ethyl acetate) as eluant to give 0.13 g (yield 20 %) of
3-{4-[2-(4-tert-butylcarbamoyloxyphenyl)ethoxy]phenyl}-2-ethoxypropanoic acid ethyl

15  ester.

'H-NMR (500 MHz; CDCL,): § 1.16 (t, 3H, J=7 Hz), 1.20 (t, 3H, =7 Hz), 1.38 (s, 5H),
2.92-2.99 (m, 2H),3.05 (1, 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).
“C-NMR (125 MHz; CDCl,): § 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.

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.



0.631 mmole) were mxed in tetrahydrofuran (5 m) and stirred at room

t enper at W& Jﬁg l20 m nut es. Benzyl isocyanate (0.087 ¢g; OpEhHSEdseodse) was
added. TRO P8 on mixture was stirred at roomtenperature for 5 hours and

t hen evaporated to dryness. Dichlor omatlgﬁne and water were added to the
resi due and the phases were separat ed. e 30 organic phase was dried with
magnesi um sul fate and the sol vent was evapor at ed. WO 99/ 62871 :
PCT/ SE99/ 00942 134 Chromatography on silica gel (Isolute, SI ) using

di chl oronet hane and then nethanol (1 % in dichloromethane as el uant gave
0.19 g (75 %yield) of 3-[4-(2-[4-

({ benzy!| alH-NMR M4UMHZEDAYph 247G BHhIﬁMIp)héBSlIG, ) ZQO&MQH)DMDI c

gcbg(dg (A ﬁﬂz#&% §&3§$0'}”%24H) %etrSg]( .U 4+‘il§ (1112:@{) élﬁwaH,JﬂHZ)
ié, "l G625 WIV%%%M%%%%”H%%@!V@@WI e 75578?(15 |

H;;H)ZH) 7.02(br, 1H), 7.14(d, J = (8.5 Hz, 7.18(d, J =
Hz, 2H) 751(d. J = 8.5 Hz, 2H), 7.26-7.35(m 5H). 10[err]C—NI\/R(125 |sz,
CDA [err]): [err] 15.01, 35 10, 37.91,44.09, 66.49, 68.44, 79. 81. 114. 34(20),

121.99(2Q),, 127.28 : 2C), 128.58(2C), .128.85, 129.79(2C), 130.42(20),
134. 31,( ﬁ&ﬁ_ﬁsé @ %%'(ﬁ{?n@zka@@wys@‘(w&%@%ﬂmxxhﬁmﬂi %gmfopanoic (29
(S)-2- Eth é { te(rz {4-[({4-[(trifluoronethyl)sulfanyl]anilino}carbonyl)-
am no] pheny‘?f S %oxy) phenyl ] propanoi ¢ acid

3-{4-[2- (4- Am nophenyl ) et hoxy] phenyl } - (S) - 2- et hoxypropan0| c aci d hydr o
chl oride (described in Exanple 56a) (0.2 g; 0.547 mmle) was dissolved in

t et r ahydr ZJ'FJﬁIQXN{{ 54-&-){4-hjab‘ox3$hdnxl)eth0)m]phgnyl¢mopmm acid ethybester; (d@s@ibed nmol e)
b e 11 i el PR D e Rkl fssobedan doisigflormeiBinn 35 &) W added.
lCZpI)?Z?‘a&?%ﬂafé%%{é&@t% Fsily 15 AR RSSOk s shodipee 200 1o
and t he pfiz#84amine (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 a
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 dichléromethane, 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): & 119 (t, 3H); 1.25 (t, 3H); 2.97 (d, 2H); 3.08 (t, 2H); 3.31-
25 3.44 (m, TH); 3.56-3.69 (m, 1H); 3.99 (t, 1H); 4.14 (t, 2H); 4.18 (q, 2H); 4.45 (s, 2H); 6.83
(d, 2H), 7.1 (d, 2H); 7.17 (4, 2H); 7.29 (4, 2H); 7.32-7.42 ( m, SH) |

BC-NMR ( 75 MHz, CDCl,): 5 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

30



wer e separated. The organic phase was dried with magnesi um sul fate and the
sol vent vvaé‘(ég lszs%vaporat ed. Chromat ography of residue on idrsks9eneh2
(isolute, (13 ng di chl oronet hane, nethanol : di chl or onet hane(1: 99) and-

t hen net hanol': di chl or onet hane (2:98) as %ijants gave 0.17g (57 %vyield)

of (S)-2-ethoxy-3-[4-(2-{4-[({4-

[ (trifluoromethyl)sul fanyl]anilino}carbonyl)am no]phenyl}ethoxy)phenyl]prop
anoi ¢ aci d. WD 99/ 62871

PCT/ SE99/ oo%@ﬁﬁ?ﬂ ol fithbk 994} enkBéth Ypropafoit? -
gH)SS :2{ §3§ ?méialdixylést&?f ad,lﬁiﬁ% %bﬁ?ﬁo&gﬁﬁ%@% %@?S’&%{Z’%&ﬁbﬁ?ﬂ 77(d, J

= 8.5 Hz, 2H), 7.12(d, J = 8.5 Hz, 2H), 7.20(d, J = 8.5 Hz, 2H), 7.35(d, J
= 8.5 Hz, 2H), 7.54(s, 4H). 5 [err]CG-NWR (125 MHz, CD[err]OD): [err] 15. 31,

250 76(50) . Biashonr a2 W aheyisarbampyBrretenyDemar oty popancie e etyboster,
320 2 (- PREBpogh s fesmrivedibeonle Enpil o3 sadure o DB S )
et hoxypr opa h?ﬂx@xﬁﬂieﬂyﬁeﬂwxy]phenyl}manoic acid ethyl ester (0.18 g; 0.5 mmol) (described in

{4-]2-(4- Am nophenyl % et hoxy] phen - (S) - 2- et hoxypr opanoi ¢ acid_hydro
chl ori de (d&xempledidb), phenydisenyanassi) 18 H 026gnt; @ . Sommobnande Jrieshsdaming (922 ml;

hyd bonat 0, 0583,g: 15 0.631.mol I Xxed in tetrahydrof
By ana- amrel ey dreng R or 50 monutes | c L amdreruran
4-tert - But ylyespi : : anl e T -

ert-bu yAﬁ%Pﬁéggﬁﬁ?e fePerSerpitdse ﬁPE@%sﬁIg'é ﬁrﬁg ?fgé}gﬁﬁﬁl&%&%ﬁé fin,

m xture was sti at room tenperature en evapora

dryness.jDi a&&tstémbbﬁ@ﬁxawd.omgesomb?@eld%& -3-pe[2-@si due and the phases
wer e separated. The or?ani c phase was dried with nmagnesium sul fate and the

sol vent was pheitsrhamayloxyphenyQethexsdphegyli propansic adid ethal estér wasobtained, S| )
usi ng hept ane/ di chl or onet hane(50% , then dichl oronet hane foll owed by
met hanol / di chl oronet hane(1 % as eluants gave 0.15 g (64 %yield) of

3-{4-[2- (4- bygh@vR (S6oNEZ COCER LY (t) F1); 1981E 3e)) £08 G $HY S 1W 1) 21y, 634
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(t, 1H); 7.16 (4, 2H); 7.17 (d, 2H); 7.32 (d, 2H); 7.35 (t, 2H); 7.46 (d, 2H); 7.08 (bs,
1H)

BC.NMR ( 100.6 MHz, CDCl,): 8 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

Example 95. 3-{4-(2-{4-({Benzylamino}carbonylamino)phenyl]ethoxy)phenyl}-(S)-2-
ethoxypropanoic acid

3-{4-[2-(4-Aminophenyl)ethoxylphenyl} -(S)-2-ethoxypropanoic acid hydro chloride

2s  (described in Example 562) (0.2 g; 0.547 mmole) and sodium hydrogen carbonate (0.053 g;
0.631 mmole) were mixed in tetrahydrofuran (5 m!) 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 terperature for 5 hours and then evaporated to dryness.
Dichloromethane and water were added to the residue and the phases were separated. The

3%  organic phase was dried with magnesium sulfate and the solvent was evaporated.



et ho xypropanoic acid. 25 J[err]HNWR (600 MHz, CD[err]OD): [err] 1.10(t, J
=7 , K)o odke2gA(S. 9H), 2.84(dd, J = 14, 8 Hz, 1H), 2.92p&r/Skdonnea3H),
3.29 3 34(m 1H), 3.54-3.59(m 1H), 3.96(dd, J =8, 4.5 Hz, 1H), 4.06(t, J
= 7 Hz, 2H), 6.78(d, J:8.4 Hz,2H), 7.1834(d, = 8.4 Hz, 2H), 7.14(d, J = 8.4
Hz, 2H) and 7.22(d, J 8.4 Hz, 2H). WD 99/ 62871 :
PCT/ SE99/ 00942 136 [err]C— NVR (150 MHz, CDCl[err]): [err] 15.31, 29. 66(3C)
36.08, 39.31, 51.04, 67.11,69.94, 81.29, 115, 35(2C), 120.18(2

130. 31(2cﬁmmmh1msmmxkomssams§@bm@ tbglm%haﬁei(l‘}@ 07.

g Et hoxy li*lg?llf’?‘? aﬁgth%%t%ﬁ%m Wﬁﬁe‘r%& 57&%M?%qesn§/4l'?p[r46pan0| c acid ethyl
aci d ot ny|(aaysapidicabHRIHIBHRIPRIL il ANE Ep MO prep IOt PPoNC ¢

water) and Pd/C (100 ng, 10 10 9% were added to a sol ution of

3-{4-[2-(4-am nophenyl)ethox ]phen | }-2-_ ethox ro anoi ¢ _acid_ethyl ester
( descr ishe dH-NMB £500INMH8, CDCl 89‘61% Iz @Q‘I@ﬁmg ﬂ‘iéﬁl Satéiln tH).15 rﬂ)

ours. i 1XOE G e 9 D0 T Tt 43 FEE Dt 85 f&@ﬂ@#ﬁﬁ%ﬁ%ﬁ
511103 9els Ngg DOR! A5y la AREY Si7814 SR, T U 81, 250) 5368 mnt gave

3-{4-[2- (%m@*amma@rwmﬁf nmyz bAENY = 6 6120 2H), 7. ER(d T = 815z, @8 )er and
0.24 g (yield 23 % of

3-{ 4- [ 2- ( 42.21(dpl  Bi5Hz, ADNE27PBSHMo) phenyl } - 2- et hoxypr opanoi ¢ aci d et hyl
ester 2-Ethoxy-3-{4-[2-(4-nethyl am nophenyl) et hoxy] phenyl } propanoi ¢ acid
ethyl ¥ster 20 [err]H NWMR (400 MHz; CDCl[err]): [err] 7.13 (d, J=8.5 Hz,

2 7.10 1 6 6 8.5 Hz,
H) 719 éé,mgm%@s@{z @1‘%1,)453%0(?5 19(?‘:’;751'#@{4o¢+c11514936§84(1tbd811J 8.5 He,

5 9 Hz, 1H14. ﬂ(ﬁ@),amn%aeg 127@8;!1277 33(2(]:)-1)128.38(243),(&43 85)199. 29@@) 7.0 Hz, 1H), ?
2.98 (t, J=7.4 Hz 2H) 2,94 (m_2H)
130.42(2C), 134.31, 136. 41 38.77, 156.94, 157.53, 175.37.

15 Example 96. (S)-2-Ethoxy-3-[4-(2- {4-[({4-[(trifluoromethyl)sulfanyl]anilino} carbonyl)-
amino]phenyl} ethoxy)phenyl]propanoic 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 mi).
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 (S)-2-ethoxy-3-[4-(2-{4-[({4-
[(trifluoromethyl)sulfanyl]anilino}carbonyl)amino]phenyl} ethoxy)phenyl]propanoic acid.



[err] C NWR (100 MHz; CDCl [err]): [err] 172.6, 157.7, 147.9, 130.3, 129.7,
129.1, 126. 3, 25 112.6, 80.5, 69.2, 66.2, 60.7, 38.pxr/skdethesz30. 9,
15.1, 14. > Wo g | : -
{4-[2-(4-D et hyl am nophenyl ) et hoxy] pheny] } - 2- et ﬁ'ox?ypr opanoi ¢ acid et hyl
ester [err]H NWVR (500 MHz; COlerr]QD): [ ] 7.12 (d,J=8.6 Hz, 2H), 7.10
(d',J:8,6Hz 2H), 6.80 (d, J86Hz 2H), 6.75 (d, J=8.6 Hz, 2H), 4.11 (q,
J=7.1 Hz, 4.07 (t, J=7.0 Hz, 4.01 WO 99/ 62871

i 00%@540%@%95)&9@9 54 i i O e Je 08, )

1.12 (t = R I
3-{4- EZ (4- %ggn(et hwmggﬁ%}?égﬁ%gyﬁ%!ﬁel}q 3 (ddf805x§11[23r10H) éﬁ-é)ISgt {51C|7ds

Li t hi um hy dHa)2H)e 615 h+8.5HS 2k, 7.02(@07 ﬁﬂﬁlm,m,s‘sm(dek&f Hz,t2H), ‘(25(:11.) was
added to a salution of

3-{4-] 2-(4-ﬁi8r%ﬂhﬂfﬁfﬁ-§ﬂﬁtﬂﬁyl ) et hoxy] phenyl } - 2- et hoxypr opanoi ¢ aci d et hyl

ester (described in Exanple 99) (232 ng; 0.60 mole) in tetrahydrofuran (6
m). The’ reaction mixture was stirred at roomtenperature for 3 hours. The

reaction nmi REWNKR@SS Mz, CBROD)SS pﬂawsshlhamsmbl12r6938ﬁfs'19t8§ 219M4(b0),PH 5.

Tetrahydrof uran was evaporat ed’in vacuo, water m) was added and 't he
m xt ur e waslEk06,420. 40(2@9 tlﬁOﬂﬁ(ﬁﬂ), Eﬂ@eﬂ@(é) (3m704 151 i7{q, J er308 HZ) 288 4UE2C),
sul fate) and the sol vent evaporated in vacuo. Purification by

filtration bH-EL13845d8p- 56 , H3P3ml54-83, PR 0441 7631 2 1

3-{4-[2-(4-di net hyl am nophenyl ) et hoxy] phenyl }- 2-et hoxypropanoi c acid. 15
[err]H NMR(600 MHz; CDCl[err]: [err] 7.15 (d, J=8.3 Hz, 7.13 (d, J=8.3

Hz, 2H) ., 6. =g, . : R 3 Hz,
ey, 2 00 atple 995 (4 V(G Bullainfcarb Il aghiflo hf%*‘)"‘h‘f"?ﬁ@”““} 25
1H), 2.99 (ethoxyplop@neizacidH), 2.93 (m 1H), 2.92 (s, 6H), 1.16 (t, J=7.0 Hz,
3H). 20 [err]C NVR(150 MHz; CDCl [err]): [err] 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.

3-{4-[2-(4-Aminophenyl)ethoxy]pheny!}-(S)-2-ethoxypropanoic acid hydro chloride
(described in Example 562) (0.2 g; 0.547 mmole) and sodium hydrogen carbonate (0.053 g;

15 0.631 mmole) were mixed in tetrahydrofuran (5 mi) 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.
dichloromethane followed by methanol/dichloromethane(1%) as eluants gave 0.15 g (64 %
yield) of 3-{4-[2-(4-{(tert-butylamino)carbonyijaminophenyl)ethoxyiphenyl}-2-(S)-
ethoxypropanoic acid.

20  Chromatography on silica gel (Isolute, SI) using heptane/dxchloromeﬂlane(SO%) then

25 'H-NMR (600 MHz, CD,0D): & 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), 3.54-3.5%(m, 1H), 3.96(dd, J =8, 4.5 Hz, 1H),
4.06(t, 1 =7 Hz, 2H), 6.78(d, J = 8.4 Hz, 2H), 7.11(d, J = 8.4 Hz, 2H), 7.14(d, T =8.4 Hz,
2H) and 7.22(d, ] = 8.4 Hz, 2H).



Exanpl e 101.

(S) - 2- Bt hepyosdeabfi- [ 2- [ 4- ({3 [ (4- et hyl phenyl ) sul f onyl ] - 3- pbenykosobysd) -
propyl } am no) phenyl ] et hoxy} phenyl ) propanoi ¢ acid 25

3- Phenyl - 3- (4- net hyl phenyl ) pr opi onal deh (0.166g; 0.57 mmole) was
di ssolved in tetrahydrofurane(3 m) and sulfuric acid (4 M 0.041 m; O0.164 -
nmol e) was added under stirring, followed by addition of

3-{4-[2-(4-anm nophenyl ) et hoxy] phenyl }- (S)-2- et hoxypropanoi c acid hydro
chlori de (‘ﬂBBMIQBSDMMzE&EmJ)ﬁB £5:31, 20066¢3C), 36.08/30.31131 DY, 6918609, gedoi n

tetrahydrofura { The reaction mxture was stirred for 10 m nut es,

t hen w1856 7120 8(2C), 130.31(2C), 130.69, 131.40(2C), 133.56, 139.35, 157.46,159.06
PCT/ SE99/ 008%36 8 cooled to 0 Cin an ice-bath and sodi um borohydri de
(0.042 g, | e) was added. After addition, the cooling bath was
renoved. The mi xture was stirred overnight and then evaporated to renove
tetrahydrofurane. Ethyl acetate and water were added into the residue and

t he or ganiBxapipics@8umd 99¢ A<Bthoxyd3- (43 (ehetiyldnidbpRshyl)ethoRfiphédyl ﬂiﬁlﬂiﬁ‘éﬁ' um
sulfate. 5 _The solvent was then evagorat ed. Chromatography on'silica gel

(1sol ut e, agd ethyl esterand 3HiddRdAulimeth emy])ethendydphehyl} 24 thoxypropanoic

di chl oromet{}e%(la as,_eluant gave 0.13 g (40 %yield) of

(S)-2 et hé% (l [4 ({3-[ (4- et hyl phenyl ) sul fonyl ] - 3-phenyl -(R/'S) -
propyl } am no) phenyl ] et hoxy} phenyl ) pr opanoi ¢ acid. 10 [err] H NMR(500 MHz,
CDCl[err]): [err] 1.18(t, J =7 Hz, 3H), 2.39(s, 3H), 2.39-2.46(m 1H),

2.71 2. 78mmnnalal¢hyd2 (9273 )4, 36 miidle, 33.vA5%Sokitlomin Fdter) andlPd/C d@@é fAg, 167 .
3.43-3.50(m 1H), 3.56-3. 63(m @[’}404410m3 4.24(dd, J = 10.86,

3.9 H® 1K) wqeg«é(l@ ton 591181090ﬂz3 (Lanmgphbnyneﬂaosy]shml}-ZH) 7.05(d, J =

Lerr] G ndtpshitga 7%&%{%%@25 o s pel 0 h iz e Beasl? - *
128, 57( 20128 Bl py ten RYRsigpauld ol presiory ald fooh e oy

130. 44( 2 C)qulfBSEmEnon]thbugB pelitel and/furifibdfior’by clirbrhatdgraphy 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]pheny1} -2-ethoxypropanoic acid ethyl
-ester

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

20 'HNMR (400 MHz; CDCL,): § 7.13 (d, J=8.5 Hz, 2H), 7.10 (d, }=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),408 (t, J—7“4i-lz,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, J=9.2 and 7.0 Hz, 1H),
2.98 (t, J=7.4 Hz, 2H), 2.94 (m, 2H),
C NMR (100 MHz; CDCL,): § i72.6, 157.7, 147.9, 130.3, 129.7, 129.1, 126.8, 114.3,

s 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 MHz; CD,0D): § 7.12 (d,J=8.6 Hz, 2H), 7.10 (d, 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 (1, J=7.0 Hz, 2H), 4.01



174.05. 20 Exanple 102.

(S)-2-Ethox ??‘?%é]l{ 2-[4-(3,3,3-trifluoro-2-methyl -(R'S)-  pCT/SE99/00942
propyl am n(ﬁ/(b % ] et hoxy} phenyl ) propanoi ¢ acid :

2- (Trifluoronethyl)propional dehyde (0.0724g; 0.574 mole) was dissolved in
25 tetrahydrofurane (3 m) and sulfurid3dcid (4 M 0.041 nl; 0.164 mvl e)
was added under stirring, followed by addition of

3-{4-[ 2- (4- am nophenyl ) et hoxy] phenyl }-(S)-2- ethoxypropanoic acid hydro

ot ranyar of Qhed o4 B FaS8) U hde IR A0TSR0 A5 o,
then cool edhlt ’_2'@7%éi6m,am7' @S=hatir, 3Ry, Seiuryosaeyr i de (0.042 g; 1.10

mol e) was added. 30 After addition, the cooling bath was renmpved. The

m xture was stirred overnight and then WO 99/ 62871

PCT/ SEQ9/ 00942 139 evaporated to renove tetrahydrofurane, Ethyl acetate and

wat er wer e Exsmale 100 3- (f-DimethylamispphesyDethnxiyipheny -2-cthaxypmpsncia acid

washed with brine, dried with nmagnesi um sul fate. The sol vent was then

evapor at’ed. Chronat ography on silica gel (Isolute, Sl ) using

g' ?ggog/ogetmgggfiaﬁ?&okmﬁy&&ms RR0/90 niinsley BkbiRAGh WaRE (PRifkitiitede 0- 13
0

of (S) - 2- et solutioR of 8~{4[Z-GdifethyBintinophenylyethoXyjphetipl} -2(dfdypropanoic acid

propyl am no) phenyl et ho,xy&phenyl }pr opanoi ¢ aci d. [‘er_rlH- NVR (500 MHz,

CDCl [ er r]) :¢tid estpr (desapibed injExample 99) (232 mg;10.6@menole) in tefrahydrofiygn (6 ml). The

2.51-2.61( .2.98(dd... J.= 14, 8 3. t .= 7. 2H) ,

3.08(dd, J Teachigh ?}‘%‘“n‘gﬁ‘z‘,ﬁ’”ﬁﬁ’%& ibr%mn%‘f%fr%re % hﬂ'ﬁ%ﬁzﬁ“‘%ﬁf‘,m‘%‘g’%‘iwf 47(m

1H), 3. 22( didid; i , 2 Hz,

1 5 B2 eyt cld D G0 gty W L

7.14(d, J wier{s mi}wpes added afidithe inixtube Wis exBiaited withretiyl hbdtaté {HbB+ Hhil), dried

CDCl [err]): [err] 11.43, 14.98,34.84, 37.43(q, J = 25 Hz), 37.89,643.88, 15

66. 70, 68. 9dsodiurgulfaterand thosolvent was eyaporated in parugPurificatign by filtptian pp9 Hz) |

128. 65, 1295193 (@ dave 180 mk (eid 84 % 3f 920a-[224- dihedh) BiniftsphenyethoxyJphenyl} -

2-ethoxypropanoic acid .

15
'H NMR(600 MEHz; CDCL): § 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, ]=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), 2.99 (t, J=7.3 Hz, 2H), 2.93 (m, 1H), 2.92 (s,
6H), 1.16 (t, ]=7.0 Hz, 3H).
20 PCNMR(150 MHz; CDCL): § 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. (S)-2-Ethoxy-3-(4-{2-[4-({3-[(4-methylphenyl)sulfonyl]-3-phenyl-(R/S)-
propyl}amino)phenyl]ethoxy}phenyl)propanoic acid

3-Phenyl-3-(4-methylphenyl)propionaldehyde (0.166g; 0.57 mmole) was dissolved in
tetrahydrofurane(3 ml) and sulfuric acid (4 M; 0.041 ml; 0.164 mmole) was added under
stirring, foflowed by addition of 3-{4-[2-(4-aminophenyl)ethoxy]jphenyl}-(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



Exanpl e 103. 3-{4-[2-(4-Cyanophenyl) et hoxy] phenyl }-2- et hoxypr opanoi c aci d
et hyl est oo @ik2873- { 4- [ 2- (4- Cyanophenyl ) et hoxy] phenyl } - 2- etFCI/SE90894210i C
acid ethyl ester was synthesized using the sane nethod as in Exanple 38(c)
usi ng 2-et hoxy-3-(4- hydroxyphenyl) pr op_?‘uoi c acid ethyl ester (described

i n BExanpl e 20b) (6.62 g; 27.78 mmol e) and p-cyanophenet hyl al cohol (2.73 g;
18.52 mmol e). The reaction was interrupted after 2 hours. Purification by
chromat ography on silica gel using first dichloronmethane and 25 then

pet r ol eum eJoled to @i°Clib wh icetbad ambssodiuneborohytiride (6.042 5§ 1116 ntthole) wesiaddednd

starting material which was dissolved in et hyl acetate and washed with

sodlj um hydfu?m@dxt(of, :tl)e m@gba@aﬁ]mmqwemmmﬂm@tmnﬂm
t t t t
57 s o S e S e
acl e
PCT/ SE9O] oﬁgﬁﬂé’hﬁeﬁ%ﬁ%mﬁ %8 prine, dried with magnesiym ?‘{lfat%H 1=7
Hz), 1.23 The sol¥int was'thell kvapordied. Ehiﬂ'nitgﬁraglﬁon éihdadrgél(lsoﬁith SHﬁsﬁi

3.3-3.4 (m H),356365(m3 (m 1H), 4.14- ﬁ
6.8 (dm 2dichlorsguethane and then sesthano) (1%). m@c@&wmﬂhan@asaelmavm&ﬂésd %’d)

(orr] G ROt 57 et U X ittty Bsgrony - phen 40457 Vé‘é) 1
67.5, 80, qﬁ?@xmﬁmOﬂp%g@}fﬂH@}ﬁenﬁﬁmﬁﬁwﬂﬁd74 130.4, 132.1, 144.2,

157. 2,
3-{4-[ 2- (4 Cyanophenyl ) et hoxy] phenyl } - 2- phenyl sul fanyl propi oni ¢ acid ethyl

ester 10 3- dr oxy 2- phen | sul fan ropanoi ¢ acid eth ester was .
react edo wi ¥ éﬂ‘ﬂﬂ hﬁmﬁ%@i@ﬁ a1l &b 617 Hs,liﬂ'é Eﬁ@&s&l’ﬁs %ﬁ&-%ﬁ(r&sfﬁ)n Exanple -
38(c) to g :

e hen L T8 AR 923,900, 3ED) 105 AR 7EL Ak 2 220 JHD, 43300,
[ ﬁ{ r]H N'\/ngg‘%%ﬁ%z(ﬁg?ﬁ)l@o&k)1b(xﬁ%ﬁ)l 434088, S L108B.9 B2, 33 f45(dl 8.8 1-3- 2

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),739(d,I 8.5 Hz, 2H).
15
'3C-NMR(1251\'H-Iz, CDCL,): § 15.03, 21.58, 27.99, 34.89, 37.68, 41.48, 66.77, 69.04,
'69.15, 79.79, 113.12(2C), 114.41(2C), 127.25, 128.57(2C), 128.88(2C), 129.00(20),
129.24(2C), 129.79(2C), 129.83(2C), 130.44(2C), 132.31, 134.18, 144.46, 147.27, 157.82,
174.05.

Example 102. (S)-2-Ethoxy-3-(4-{2-[4-(3,3,3-trifluoro-2-methyl-(R/S)-
propylamino)phenyl]ethoxy} phenyl)propanoic acid

2-(Trifluoromethyl)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 After addition, the cooling bath was removed. The mixture was stirred overnight and then



3.97-4.07 (m 2H), 4.16 (t, 2H), 6.77 (dm 2H, J=8.7 Hz, unresolved), 7.10

(dm 2H, J &0#)5—%’ unresolved), 7.26-7.31 (m 3H), 7.39 (dnpcridtoedendz O Hz,
unr esol ved)’ 17 45 (m 2H) 7.60 (dm 2H, J 8 4 Hz, unresolved). 20

Exanpl e 105.

3-{4-[ 2- (4- Cyanophenyl ) et hoxy] phenyl } - 2- b¥fenyl sul fanyl propanoi ¢ acid 3-

{4-] 2- (4- Cyanophenyl ) et hoxy] phenyl } -2-phenyl sul fanyl propi onic acid ethyl
ester (described in Exanple 104) was hydrol yzed using the sane nethod as in

| i , .
fE’Z (12 (- i tﬂm%wwsmmra- FaA ety o VARV e
ST s Ba (I ey e phese Wispiparsiol sl Wity e, ikd Wih mafniiy shitue 5.
unr esol ved) The sdlOent svas th%iﬂevaba&t&i Bhronmogﬁpﬂy\mk‘jhca7gel{&oﬁ1té’,5810msm§H) 7.35

(dm" 2H, J=8.3 Hz, unresolved) 7.38-7.43 (m 2H), 7.56 (dm =8. 3 Hz,
unr esol ved) dichloramethane@nd then 1% methanol in dichloromethane as eluant gave 0 13 g (40 %

PCT/ SE99/ 0094 C- CDCl 35.7, 36.7, 52.1,
67.5, 119.3% fdigf#)[ﬁﬁl’gly@éﬁﬁ%%%%ﬂ%&[ '?6‘511’%%55”130. 1, 132.1,
132.7, 133 6. 2-Etho

-3-[4-(2- {4 (i éoprog Iazn’11 ﬁtgg)g}g}égﬁxyl ggy %@hoxy)- 5 Xyphenyl]propanoi C
aC| d ethyl ester (a) 4-[2-(4-Fornyl phenoxy) et hyl ] benzonitrile 10

dr oxybenzal dehyde (24.9 203.8 Mol e) was di ssolved in
Bl o ot PN A¥00 MuzEP A Bodc stww)e; 2065 ) xia, 30k LSHAS T,

Stirred at #%lﬁyrﬁ%ﬂ%ér REEN S 3 G, L ol TR AR

al cohol 1625305kl 9~HDY B, tie 5@&3&@@:&1,“11@0 dg, $5945 594z, S BleAARENane

(dry) was ad n portions durlng e reacti on mxture was 15
stirred at EHQMEIG{M)G%&WIE aHyr4. Iﬁ(ght=7HzIZI—B;&dl(dnﬂ-<8\lﬁ)QEB,t@BB(d J=8

Chr omat ogra%gy of the residue on silica ?—Iz usi ng et hyl acetate: heptane as
el uant gave 4, § = 7.2ty 7-b8(d4L = 8

[2-(4-fornyl phenoxy) et hyl ] benzonitrile.

BC-NMR (125 MHz, CDCL): 5 11.43, 14.98, 34.84, 37.43(q, J = 25 Hz), 37.89, 43.88,
15 66.70, 68.99, 79.80, 113.11(2C), 114.37(2C), 127.63, 127.85(q, T = 279 Hz), 128.65,
129.93(2C), 130.39(2C), 145.62, 157.74, 176.24.

Example 103. 3-{4-{2-(4-Cyanophenyl)ethoxy]phenyi}-2-ethoxypropanoic acid ethyl ester

20 3-{4-[2-(4-Cyanophenyl)ethoxy]phenyl}-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

2s  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 solvent
was evaporated to give 4.23 g (yield 62 %) of 3-{4-[2-(4-cyanophenyl)ethoxy]phenyl}-2-
ethoxypropanoic acid ethyl ester. -

30



-[err]H-NNR(4OOM-|z CDCl[err]): [err] 3.21 (t, 2H), 4.30 (t, 2H), 6.99 (d,

7. 428%’ , 7.63 20 (d, 2H), 7.84 (d, 2H), 9.89 (spcﬁgﬁgg,oigajr]C-Nl\/R
(100 MHz err]) [err] 36.2, 69.4, 110.8, 116.5, 120.4, 131.3, 131.6,

133.33, 133.73, 145.8, 164.8, 192.8. 25 (b)

4-[2~(4- Fornmyl phenoxy) et hyl ] benzoi ¢ aci

4-[ 2- (4- For nyl phenoxy) et hyl ] benzonitrile (9.7 g; 38.6 mmle) was refl uxed
in sulfuric acid (150 mM) and water (150 m) for 1 hour. Evaporation gave

10 9 (100 iiR @bo R e 110 @SR heP Ry 100 W 3R 1A, 2ohdiorih, VO
[ err] H NVRE) 5D H;(m; ﬂ&ﬁmﬂsmiz}(]mdxm(s%s(sss 3ﬁi)3H)43©a-199(:a,H)H),1,112 (d,

2H), 7. 46 85 (d, 2H) 2H) 6 (s, 1H). (¢)
4-2-(4- F@Gﬂ(&mh&ﬁp&?l&nf@&]l—&&fh;pnmpgwaﬂni&ﬂdm, 2H, J—86Hz unresolved),

4-[2-(4-F | ph hy I d TBTU (10.6 g;
33[ m"n()l e) 7 OM%@Q ‘mllew{‘]ﬁzﬁ'gy: e§0 Qa‘ﬁi’—é%&% (85 m)( The
t | 200
ol ¢) i < SR EPNERPCBELIY P, 15%, 338 3*‘%"???5?%’?%"2?%%3“
stirred at)1g80M9.E6IALOFHUIIO.AS2.1/4HT, 152 BTHe 10  anount of water was

added and the mixture was extracted with et hyl acetate. The organi c phase
was washed with potassi um hydogen sulfate (0.3 M, water and bri ne and

grl[gd(\l/lm;h sodi um sul f{g't[ﬁgﬁ“ﬁ' oratloa 8 ﬁﬁ&ﬂ%%ﬁé 6, 9 fF‘&ﬁP‘]"ﬁ %00

|sz Dlvrso%ﬁ : [err] 1.13 (d, 6H) 3.06 (t, 2H), 3 45 (m 1H), 4 22 (t,
6. 94 . 7.36 (d, 2H), 7.61 (d, 2H), 7.77 (d, 2H), 8.11 (d, 1H)),
822(§, 1H). (d) 2-Ethoxy-3-[4-(2- :
{4- (i sopropyl am nocar bonyl ) phenyl } et hoxy) phen acrylic acid ethyl ester 20
-(4-Hydroxyphenyl)—2-phenylsulfanylpropanoi% aci etgx 1 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): 5 1.08 (t, 3H), 2.99 (dd, 1H), 3.1-3.2 (m, 3H), 3.84 (dd, 1H),
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-phenylsu1faxiy1propionic acid ethyl ester
(described in Example 104) was hydrolyzed 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, 1H),
4.14 (¢, 2H, J=6.5 Hz), 6.78 (dm, 2H, J=8.8 Hz, unresolved), 7.10 (dm, 2H, J=8.8 Hz,
unresotved), 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).



4-[2-(4-Forny|phenoxy)ethyl] N-i sopropyl benzam de (2 g; 6.42 nnDIe) and
(1, 2- di et hgyp/gofeaggoet hyl ) (trphenyl)phosphoni um chloride (§ imﬁgale)
wer e dlssolve |n chlorofornl The reaction m xture was cooled on an Ice
bat h. Tetramet hyl guanidine (1" g; 8.7 mvle) was added in portions. The
reaction mixture was stirred over the wedkkénd then 25 the sol vent was
evaporated. The residue was dissolved in ethyl acetate and the
precipitating, triphenyl phosphine oxide was filtered off. The fiItrate was

fXZp?reS?ﬁ;'e‘%@r?kfza G CBRD A Tt ed $5F druTladnt nﬂllﬁﬁ oahg2s d
' 1 2 3-[4-(2-
?14XE :J;gpsopyszBg%icar g%%?{%ﬁehs#}}’égléggy %gny?%)a%:ﬂ/ |ce;c?)(;y30 [et Elyl

ester was obt ai ned. WO 99/ 62871
PCT/ SE99/ 00942 143 [err] H-NVR (400 Mz; CDCl[err]): [err] 1.27 (d, 6H), 1.37

(1) 50,2, TEMeh 18 2 0wt} @iy Geamanienioashuedaypinagh, 595 (be
m

[err] C NNR @Phew. F??%%B@“émf%‘ [err] 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- [(dy4-R-(44F i BibefidiyhetiifibeszbnitaRy | ) phenyl } et hoxy) phenyl | pr opanoi ¢

acid 10 ethyl ester

2- Et hoxy-3-[4-(2-{4-(isopropyl am nocar bonyl ) phenyl } et hoxy) phenyl Jacrylic

acid ethyl ester was hydrogenated using the sane nethod as in Exanple 1(d)

to give 2-ethoxy-3-[4- (2-

o S A 9 O AN S

2.95 (d, 2 BP &7 1hhmoR) #as Rd:
1H), 2 134%(”‘ 4"5 4 264 52 (mwﬁl)mwewggd&ﬂg?oweﬁ h(ghgﬁ)ggé? 14

(d, 2H), 7.387unole) Threactiqnomixfisy was stirred at room temperature for 45 minutes and then
p-cyanophenethyl alcobol (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 cthyl 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 (t, 2H), 4.30 (¢, 2H), 6.99 (4, 2H), 7.42 (d, 2H), 7.63
2 (d, 2H), 7.84 (d, 2H), 9.89 (s, 1H).

BC-NMR (100 MHz CDCL): 8 36.2, 69.4, 110.8, 116.5, 120.4, 131.3, 131.6, 133.33,
133.73, 145.8, 164.8, 192.8.

25 (b) 4-[2-(4-Formylphenoxy)ethyl]benzoic acid

4-[2-(4-Formylphenoxy)ethyl]benzonitrile (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)ethyl]benzoic acid.
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20 [err]C-NVR (100 MH err]; CDCl[err]): [err] 15.3, 16.1, 24.0, 36.7,
39.6, 42. 9wad/6387167.3, 69,2, 81.5, 115.4, 128.1, 130.2, 13p19sEedsdos®.

134. 3, 143.1, 158.5, 167.6, 173.6. Exanple 107.

2- Et hoxy-3-[4-(2-{4-(isopropyl am nocar b(mxl ) phenyl } -

et hoxy) phenyl ] propanoi ¢ acid 25

2- Et hoxy-3-[4-(2-{4-(isopropyl am nocar bonyl ) phenyl } et hoxy) phenyl ] pr opanoi c
acid ethyl ester (described in Exanple 106) (1lg; 2.34 nmole) was dissol ved

(i ssol ved 15 NBRIP00 M DMSO] d SHIRCRE S  2E0L 1910, 285, 90T, 0

m nut es. Th@sie2H), 7/891(d,2H); 9.864s 1H).) rred at room terrperature for 3
99/ 62871 PCT/ SE99/ 00942 144

hours and then diluted with water foll owed by careful evaporation of

t et rahydr of dual hase .was exjracted once with diethyl
et her, therﬁagrb (;H%Hﬂgﬁb )‘%@%‘ﬁg‘%ﬂ{’ﬁ’ etate. The ethyl acetate
phase was washed with brine, dried with SOdI um sul fate and evaporated. 5
The residue was dissolved in nethanol (10 m) and sodi um hydroxi de (0.109

g; 1.73 mmal[2)(4iPa: Bénok)ethylfbenavisacidi (811 g; Boemmole)] mumes?(apmmﬂ and
the residue redissolved in water. Freeze drying gave 643 65.2 %yield)
of 2-et hoxpndDMAP £8.] g; 66 mmole) were dlssolvedm MF (85 ml). The reacnon mixture was

1 R A L0 SR B v, o,
Aoy i it T iy e

2H) . [ abr] ambiit df WaflerVrds ad@¥doand] thy mixtarerwasextracted #rith eti3d a8etat89m: orgahiél,

66.7, 69.6, 83.6, 115.9, 128.3, 15 130.2, 131.4, 132.3, 133.
143. 9, 170. phasgmasmmtbp%wmn hydogen sulfate (0.3 M), water and brine and dried with

o ol R e R4 1 SIS A5
{4-[2-(4- AEEoBbe‘}Ma)nﬁHS'OXY] phenyl } - (S) - 2- et hoxypropanoi ¢ acid hydro

chl ori de

15 'H-NMR (600 MHz; DMSO-d,): 5 1.13 (4, 6H), 3.06 (t, 2H), 3.45 (m, 1H), 4.22 (t, 2H),
6.94 (d,2H), 7.36 (4, 2H), 7.61 (d, 2H), 7.77 (d, 2H), 8.11 (d, 1H), 8.22 (s, 1H).

(d) 2-Ethoxy-3-[4-(2- {4-(isopropylaminocarbonyl)phenyl} ethoxy)phenyl]acrylic 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 ethanol/water and 1.2 g (44.1 % -
yield) of 2-ethoxy-3-[4-(2- {4—(1sopropylammocarbonyl)phenyl} ethoxy)phenyl]acryhc acid
30 ethyl ester was obtained. '



(described in Exarrpl e 56a) (0.2 g; 0.547 mmol e) was dissolved in

t et rahydr of Sodi um hydr ogencar bonate (0. 053 g; | e)
was added aWﬁb mxture was stirred for a little while. PST,@EJ’IM

2- (Met hyl t hi o) phenyl isocyanate (0.108g; 0.596 m#®l e) was then added. The
reactian mixture was stirred overni ght ant#3t hen evaporated to dryness. 25
Chr omat ogr aphy of the residue on silica gel using dichloronethane and then
met hanol in dichloronethane (2% 4% 10% and 20% as el uant gave 0.21g (75
%yield) of 2-(S)-2-

et hoxy- 3- (4-{2-[4- ({[ 2- (et hyl sul fanyl ) ani | i no] car bot hi oyl } anmi no) phenyl ] eth

h SEBS?B%%N%%@OW% Sl SR 133 (6 68D, 343 (6 20, 298 (G280, 422 :

Hz, 3H), 3%(251{), mSﬁ%sﬁPS?g_(bsl 158 164863%‘!1{)3@% (s,afmm(alm—, 7i68-. 75‘|§m,

2.93(t, 3. 27(m

8,5 Hz, 1H) 4H).08(t, J = 6.6 Hz, 6.76(d, J = 8.7 Hz, 2H) 706(d 3 =
8.4Hz,2H) 712(dd J:7774Hz,1H) 719726(m4H) 7.3 1(d, J =
7.7 5 HS 7.39(d, J = 8.4 Hz, 9.21(s, 1H) and 9.84(s, 1H).

L 250,456, 429,62} 6 692, 1155,

125. 42, 126. 612516, 1297, 19891, 1302232034, 142@1252%27@6@@)16719 135. 44,
136. 47, 136.89, 137.90, 157. 34, 174.45, 180.86. Exanpl e

2- | sopropoxy- 3-[4- ({4-[ (et hyl sul fonyl ) oxy] phenet hyl } - oxy) phenyl | pr opanoi c
acid 15 a 0QOX c 2-1.soprQpoxyacet ate was

synt hesi z(ed)(?fs':i;ég‘txﬂé E‘a&e{"ﬁém a%gan% n&ﬁth&‘l@gh?%@ﬁwﬂ%‘%?&@ét ic
acid. 20 [eétﬁh)ljgu\/R(SOO VHz; CDCI[err]) [err] 1.23(d, J = 6 Hz, 6H),

3. 68-3. 7% 4.15(s 2H) 5.23(s, 2H), 7.36-7.41(m 5H). (b) Benzyl

3-[ 4- (benzyl oxy)phenyl] 2-i sopropoxy-2-propenoate 25 Benzyl
3-[4- (benzyl oxy) phen (] 2-1 sopropoxy- 2-propenoate was synthesized from
benzyl 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.
15
H-NMR (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, 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,2H), 7.71 (4, 2H).

20 “C-NMR (100 MHz; CDCL,): § 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



2-1 sopropoxyacetate using the same nethod as in Exanple 58b. [err] H NVR of
E and Z iyewjedn Xt ure(400 MHz; CDCl[err]): d 1.31(d, J =peridesséianf one
30 isomer), 1:32(d, J=6 Hz, 6H of one isomer), 4.45-4.53(m 1H), 5.10(s,
2H) 5.31(s, 2H of WD 99/ 62871 '

PCT/ SEQ9/ 00942 146 one isoner), 5.32(s,14#H of one isoner), 6.98-7.01(m
2H), 7.07(s, 1H of one isoner), 7.08(s, 1H of one isoner), 7.35-7.47(m
10H), 7.81-7.85(m 2H). [err]C-NM 100 MHz; CDCl[err]): [err] 22. 41(20)

528680(S%%BM@QMW%%%W&@%%ZW@BW 5o 08, -

164. 81. s
(ﬁﬁieny 4 Eifdcled orc §9&Q{lﬂﬁ&ﬁ¥1 &aﬂgﬁﬁc?ﬁdee‘éla%ggx?a%m benzyl

3-(4- Hydrox - -| SOopr opoxypropanoi ¢ a was syn

3-[4- (bewiﬂimﬁ)mmmyne&hym%&mﬂwwmwmmm diied With S@diem et hod as
I n Exanpl e 580am{err]l—|-vaR(500 MHz; CDCl[err]): [err] 1.08(d, J = 6 Hz,
3H), 1.21@ulfatgand evappratedy), 2.93(dd, J = 14, 8 Hz, 1H), 3.10(dd, J 14 4

$ % A HF. %‘h‘;gﬁ%ﬂlﬁ:‘?\gas dgss%?v’p&4' %\éélggctléio r:r&) an% SO E?'dro:]ﬁge ((? 1(%) é 8.
3- (4- Hydr gy, | SABVARAEE, %@E&hﬁoﬁ%&'e&?m#dm 3l I

3-(4- hydroxy enyI -2 I Sopr opoxypr opanoat e was u5| ng the sane :
20 t hodedi lwd[ﬁxwat&d’réﬁdi'ymgrg 01643y gl(63whdend f?—t‘n‘bgﬁqlﬂ :
aci dne[e(r)ril—l-slgll\/R( 500 iai’)‘e( [ergrlg 1.00(d, ) 9f Zeltion a)zy{ntlogg?gl :
J =6 Hz, (mmpzlagm(qsarbogyliphsnyl}ehm enyﬂpropmcsee@d J =14, 5 Hz, 1H),

3. 50 3. 57(m 1H), - 3.74(s, 3H), 4.07(dd, J 8.5, 5 Hz, 1H), 6. 78(d, J =8.3
Hz, 2H) and 7.13(d, J =8.3 Hz). 25 (e) ' _

2- | soPROPORYNIE (500 302 018 1 Dui(E 3Ry 12X BRI TR0 18P0, RES B RI0ARA O ©

acid nethyl este
3H), 3.22-3.31 (m, 1H), 3.45-3.55 (m, 1H), 3.86-3.92 (m,1H), 4.09 (m, 3H), 6.77 (d, 2H),

7.6 (4, 2H), 7.24 (4, 2H), 7.58 (d, 2H).

*C-NMR (100 MHz; D,0): 5 15.3, 22.6, 33.8, 39.3, 43.4, 66.7, 69.6, 83.6, 115.9, 128.3,
15 1302, 1314, 132.3, 133.2, 143.9,170.5, 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 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. 2-(Methylthio)phenyl isocyanate (0.108g; 0.596 mmole) was then added.
The reaction mixture was stirred overnight and then evaporated to dryness.

2s  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.



WD 99/ 62871 PCT/ SE99/ 00942
147 2-1sopr eh9¥ofgadnl 4- (2-{4- met hyl sul f onyl oxyphenyl } et hoxy) @.Egﬁbg,&g&oanoi C
acid nethyl ester was synthesized from :

3- (4- hydr oxyphenyl ) - 2-i sopropoxypr opanoi ¢ aci d nethyl ester and

2- (4- met hanesul f onyl oxyphenyl ) et hyl net harld$ul f onat e (descri bed in Exanpl e
1b) using the sane nethod as in Exanple 58e. 5 [err] H NVR(500 MHz;
CDCl[err]): d 0.99(d, J =6 Hz, 3H), 1.17(t, J =6 Hz, 3H), 2.90 (dd, J
13.8, 8.6 Ha

3.15 (s, 3H) H%(&?@M&)g 9@5@?,:‘2 sz’l% 87}5%53 éh)}]@?gjé]ii K, ézH) ’
o 7 s (Jo SRR S 1 2y el A b g Ml I B-u 0 1T,
MHz; CDCl [ er3.4(m, 4H5,13.8%0dd, 3= 8} 3, Hz DHI, @083t J 2%.6 B, ﬁf)é 636(89 =8P HE32HY 2. 39,

78.33, 114.20(2C), 121. 9o§§c§%, 129. 62, 130.43(2C), 130.51(2C), 137.92,
147. 80, 157.1306(dJr384d1z, 2H), 112(dd, J=17.7, 7.4 Hz, 1H), 7.19-7.26(m, 4H), 7.31(d, J=7.7

2- 1 sopropoxy.-3-[4-(2-{4- et hyl f onyl phenyl } et hoxy) phenyl ] pr opanoi ¢
S Ssoprlg?,(;igﬁﬁg& R, 3H), o006, 3 Bnd B %ls TS,

{4- met hyl sul f onyl oxyphenyl } et hoxy) phenyl ] propanoi c acid nethyl ester (0.1
g; 0.229 mmol e) was dissolved in tetrahydrofuran(2 m ). Lithium hydroxide

(0.006 g; 0.25 mmole) in water (2 mM) was added. The reaction m xture was

stirred at room 20 tenperature for 8 hours. Tetr;ﬁ?{drofuran was
evapor at ed. )@r@h@m , IMSQ-dgob 13-28n1 S48 348838110 65.221 68.46, 8091 et her .

Th t l.ytJ i dj fi ith _hyd hl or,i id (1 9 _t H~2
and ext r act S HAED WA HEENTE hdeken o, LI TS et fide 18 Beba
o0 G B SR AERER U84, 14366, 1570, LS Tpo s ovaporated and 0085
{4- met hyl sul f onyl oxyphenyl } et hoxy) phenyl ] propanoic 25 acid was obtai ned.
[err]H-N (400 MHz; CDCl[err]): [err] 0.99(d, J =6 Hz, 3H), 1.15(d, J = 6
Hz, 3H), 2. dixamaplel109. 2dsopropoxy-3tig-({4-Hmetiylalfosylaxyipheethyl}s. 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, J :%thﬁﬁlﬁﬂéa}mﬁaﬁ(d, J =8.8 H, 2H), 7.2 1(d, J 30 = 8.8 Hz,
2H) and 7.32(d, J = 8.3 Hz, 2H).

15 (a) Benzy! 2-isopropoxyacetate

‘Benzyl 2-isopropoxyacetate was synthesized using the same method as in Example 58a
from isopropoxyacetic acid.

2 ‘H-NMR(500 MHz; CDCL): 5 1.23(d, T = 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 1.3 I(d; J =6 Hz, 6H of one
30  isomer), 1.32(d, J= 6 Hz, 6H of one isomer), 4.45-4.53(m, 1H), 5.10(s, 2H), 5.31(s, 2H of



WD 99/ 62871 PCT/ SE99/ 00942
148 [err] wobdedA0 MHz; CDCl[err]): [err] 21.68,22.16, 35.¢0m/sEbdosds2 38. 29,
68.12, '73.12, 77.73, 114.28 (2C), 121.89 (2C), 129.02, 130.49 (20, 130.57
(20, 137.89, 147.79, 157A7 and 175.89. 5 Biological activity The bi ol ogi cal
actiwity of the conpounds of the inventl4én was tested in obese diabetic

m ce of the Umea ob/ob strain. G oups of mce recei.ved the test conpound by -
gavage once 10 daily for 7-days. Ch the | ast day of the experinent the '

ani mal s wer e, anest h after |na n- f ate anpd bl ood was
CIO| | ect edF¢ B ?ﬁéis@g PRSIsQmen; ﬂ'l ij%a?;"?&d?héﬂ“gﬁﬁ?ﬂf% gtlton of
gl ucose, SomdF y! at ed obese diabetic

m ce of the%%ggélrlrg‘ggeeserve%?gg co fg?ﬁ,’?he ﬁéef?dgiﬂ?i@f the m ce was neasured
before and-after the experinment and the obtained wei ght gain was conpared

to the WEI ht 15 a&al n of the control animals. The individual values for
gl ucose, Z:SNMR(I MHz; CRGI)ed 2241(26)2166.605 69.8% 4i3del 14.53(RChd 2444 gr oup

cont 1 3?"5?2@25' @ﬁé%ﬁ@pf%fﬂﬁaéiﬁ%ﬂ BLET R ot L

aver age p%pg@t SP #on of the 20 three variables glucose, insulin and
triglycerides bélow the levels in the control animals. The therapeutic
effect of the tested conpounds according to the invention was conpared to
the same effect in the prior art conpound troglitazone, adm nistrered by
gavage i n(®)Be(4cdiydrogyphenyl)-24swpropoxypropandieadidr 7 days. 25 The superi or
effects of the tested conpounds according to the invention conpared to that
of troglitazone when given in the sane oral dose denonstrate the increased

pot enGy aR44hfdrétyphiny?)-2 iddpropoRypIbphnof R RESsynthesized from benzyl 3-[4-
(benzyloxy)phenyl]-2-isopropoxy-2-propenoate using the same method as in Example 58c.

H-NMR(500 MHz; CDCL,): 6 1.08(d, ] = 6 Hz, 3H), 1.21(d, J = 6 Hz, 3H), 2.93(dd, T =
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, J = 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-isopropoxypropan6ic acid.

H-NMR(500 MHz; CDCL): 3 1.00(d, J = 6 Hz, 3H), 1.18(d, J = 6 Hz, 3H), 2.90(dd, J =
14, 8.5 Hz, 1H), 2.98(dd, J = 14, 5§ Hz, 1H), 3.50-3.57(m, IH), 3.74(s, 3H), 4.07(dd, J =
8.5, 5 Hz, 1H), 6.78(d, J = 8.3 Hz, 2H) and 7.13(d, J = 8.3 Hz).

25
(e) 2-Isopropoxy-3-[4-(2-{4-methylsulfonyloxyphenyl} ethoxy)phenyl]propanoic acid
methyl ester



WD 99/ 62871 PCT/ SE99/ 00942
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H-NMR(500 MHz; CDCL,): d 0.99(d, J = 6 Hz, 3H), 1.17(t, ] = 6 Hz, 3H), 2.90 (dd, J =
13.8, 8.6 Hz, 1H), 2.97 (dd, J = 13.8, 5 Hz, 1H), 3.12(t, J = 7 Hz, 2H), 3.15 (s, 3H), 3.50-
3.55(m, 1H), 3.73 (s, 3H), 4.05 (dd, T =8.6, 5 Hz, 1H), 4.17(t, = 7 Hz, 2H), 6.83 (d, T =
8.6 Hz, 2H), 7.17 (d, J = 8.6 Hz, 2H), 7.25 (d, ] = 8.6 Hz, 2H), 7.36 (d, ] = 8.6 Hz, 2H).

10
3C-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.

15 (f) 2-Isopropoxy-3-[4-(2- {4-methylsulfonyloxyphenyl} ethoxy)phenyl}propanoic acid

2-Isopropoxy-3-[4-(2- {4-methylsulfonyloxyphenyl} ethoxy)phenyl]propanoic acid methyl
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

20  temperature for 8 hours. Tetrahydrofuran was evaporated. The remaining water solution

. was extracted with diethyl ether. The water solution was then acidified \;vi-t‘hilydorchlqﬂc
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-methyisulfonyloxyphenyl} ethoxy)phenyl]propanoic

25 acid was obtained.

H-NMR(400 MHz; CDCL): 5 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, ] =8.3, 3.9

Hz, 1H), 4.13(t, T = 6.8 Hz, 2H), 6.80(d, ] = 8.3 Hz, 2H), 7.14(d, T = 8.8 Hz, 2H), 7.21(d, J
% =8.8Hz 2H)and 7.32(d, J = 8.3 Hz, 2H).
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PCT/ SE99/ 00942 151 CLAI M5 1. A conpound having the general formula [err] -
and stereo - and optical isoners and rak¥mates thereof as well as

phar maceutically acceptable salts, solvates and crystalline forns thereof,
in which formula Ais situated in the ortho, nmeta or para position and
represents 10 [err] Ris hydrogen; -OR[err], wherein R err] represents
hydr ogen, al kyl, aryl or alkylaryl; 15 - -NRerr]Rlerr], wherein

Rlerr] and 100"M fg)eﬁmarqsdz?ﬁerﬁpv d1 B 8 1'237§§2dﬁ‘/ ed above

and R[err] represents cyano

- Gal kyl ,- -1041281(2C), 12&39{2@);)!29 .02 QGRKB’(MJ) QB0.5FQAC JISﬂQ?'M‘}’ ,79V\1H47' dihdR[ err]
represents hydrogen, al kyl, aryl or alkylaryl R err] represents al kyl ,
aryl or alld®®%yl; Rerr] is alkyl, aryl, al kenyl al kynyl, cyano; 20
-CR[errs] , Wherein R err] is alkyl, acyl, aryl or al kyl aryl ;

Biological activity

The biological activity of the compounds of the invention was tested in obese diabetic mice
of the Ume? ob/ob strain. Groups of mice received fhe test compound by gavage once

10 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

15 gain of the control 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

20 three variables glucose, insulin and triglycerides below the levds 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 pmol/kg for 7 days.

25 The superior effects of the tested compounds according to the invention compared to that
of troglitazone when given in the same oral dose demonstrite the increased potency and

efficiacy of the claimed compounds.



-O[CHerr]][err] -ORerr], wherein R err] represents hydrogen, alkyl,

acyl, aryl aryl and mrepresents an integer 1-8; - err],
oS R

wherein R err Rlerr] are as defined above; -SR, wher is as
defined above; 25 -SOerr]NRerr]Rerr],:wherein Rerr] and R err]
are as defined above; WD 99/ 62871

PCT/ SEQ9/ 00942 152 -SOerr]OR][err], Wnerlél n Rerr] is as defined above; -
COOR[err], wherein Rlerr] is as defined above; R err] is hydrogen,

hal ogen, al kyl, aryl, or alkylaryl, Rerr] and R err] are the sane or

di £ferent addbewvidtiongpresents hydrogen, alkyl, aryl, or alkylaryl, s nis
an integer 1-6, Dis situated in the ortho, neta or para position and
represents -OSOerr] R err], wherein Ris as defined above;

SR o e R T S
-NR[ err] r], WERhle Resistafide’ Rlerr] are as defined above;

-NR[err]R[err], wherein R err] and err] are as defined above;

- NR[ er r ] CONNLDE | R[ eery low démsitg lipoprbteins] , R{err] and Rlerr] are the sane or
di fferent and _each r_egr esents hydrogen, alkyl, aryl, or alkylaryl; 15
-NR[err]CSNﬁP.Irr]R[’é‘g }1 @P@rﬁteﬂserr], Rlerr] and Rlerr] are the sane or

different a ach repr.esents,. rogen | kyl, aryl or alkylaryl;

-sg err]R[e?? : whe?%&hsﬂeérf’i‘%e?gg‘@é?‘fﬁg%’t%{bove; -SOR[err], wherein
Rlerr] is appiefi neghalo¥isopropilafiiide - Wherein Rlerr] is as defined above;
20 -SJerr]NR[err]Rerf], wherein Rerr] and Rlerr] are as defined

above; - SO BHMDE elithjum héxamethyldifilvlaniiné s as defi ned above;
10 DMF dimethylformamide
DEAD  diethyl azodicarboxylate
ADDP  azodicarbonyl dipiperidine
EDC 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
DCC dicyclohexylcarbodiimide
15 HBTU O-benzotriazol-1-yl-N,N,N’,N’-tetramethyluronium hexafluorophosphate
TBTU O-benzotriazol-1-yl-N,N,N’,N’-tetramethyluronium tetrafluoroborate
'PyBop  benzotriazole-1-yl-oxy-tris-pyrolidino-phosphonium hexafluorophosphate
TEA triethylamine
DIiPEA  diisopropylethylamine
20 TLC thin layer chromatography
THF  tetrahydrofuran |
Pd/C palladium on charcoal
HOBtxH,O 1-hydroxybenzotriazole-hydrate

t triplet

25 S singlet
d doublet
q quartet
qvint quintet
m multiplet

30 br broad



-CN, -CONR[err]Rerr], wherein Rerr] and R err] are as defined above; D
is si tua\ﬁ? dirgihe ortho meta or para position and repr eperrSEydn942

hydr ogen, ﬁ , acyl, aryl, alkylaryl, halogen, -CN, -NJerr], :
-NR[err]R[err] whereln R[err] and R[err] are as defined above -ORerr],
wherein Rlerr] is as defined above; -Od8ferr]Rlerr], wherein Rlerr] is as
defined above; D' is situated in the ortho, neta or para position and
represents WO 99/ 62571

PCT/ SE99/ 0Q942 15 al kyl, acyl, aryl, alkylaryl, halogen, -CN,
NC2, REﬁY‘$§R[ eﬁﬁ%é&&”ﬁdﬁ[ err] and Rlerr] are as defined above;

CR[err] eln ﬁxﬁ:@fm qed above. -Osgerr]Rerr], wherein

Rl err] |sﬁ£ eflne %ve gﬁconpound accordi ng toclaiml with the
exception of (S)-2-ethoxy-3-[4-(2-{4-
nethanesulfonyloxyphenyl}ethoxy)phenyl]propan0|c aC|d and 3-
{4-[2-(4-tert-

but oxycar bonyl am nophenyl ) et hoxy] phenyl } - (S) - 2- et-hoxypr opanoi c acid. 10 3.
A conpound according to any of claims 1 or 2, wherein Ais situated in the
nmeta or para position and represents, [err] 15 Ris hydr ogen; -OR[err],
wherein R err] is as defined in claiml; -NRerr]Rerr], wherein Rerr] and
Rlerr] are the sanme or different and R err] is as defined in claim1 and
Rlerr] represents hydrogen, alkyl, aryl, alkylaryl, cyano, -OH -Qal kyl or
20 -Qal kylaryl; Rerr] is cyano;



-OR[err], wherein Rerr] is as defined inclaiml, -O[CHerr]]m - OR[err],

wherein m a ] are as defined in claiml; Rerr] is
al kyl; 25 aﬁ}err? hydrogen or alkyl; is hydrogen; n |sp¥g§ﬁ9’?n

1-3; WO 99/ 62871
PCT/ SEQ9/ 00942 154 D is Situated in thesprtho, neta or para position and
represents -OSQerr]R err], wherein Rerr] is as defined in claiml1,;

-OCONR[err]Rlerr], wherein Rlerr] and Rlerr] are as dﬂf-iwljil%_
-NR[err] COOR[err], wherein Rlerr] and Rlerr] are as defined in clarm
-NR[err]COQ@_.r_AdM_\Ahereln Rlerr] and Rerr] are as defl
-NR[err]Rlerr], wherein Rlerr] and Rlerr] are as defin ﬂ!ﬂ!”’ﬂ’ﬂ ‘m,l
-NR[err]SCIerr]R[err] wherein R err] and R err] are as* S m 1;
-NR[err]CO\I Rlerr] and Rlerr] are as defined
in claiml; M‘Jﬁoﬁ&kﬁ@&%%ﬁ‘[ﬁﬁvﬁerem Rlerr], Rerr] and Rerr] are
as defined in claim1; 10 -SJerr]Rerr], V\/nerein Rlerr] is as
defined in claim1; -SRerr], wherein Rer is as defined in claim1; -CN
-CONR] err] R[ err] ~.whe e[ChIRBe'rrq .ard ORF6 are as defined in claiml; D
is situated in the ortho, meta or para ) oA and rlepresents 15

hydr ogen, aIQ<y ylaryl, hal ogen, -CNXgZ~NdJerr]; -OR[err], wherein
Rlerr] is hydroeor alkyl; D' is sitgated in the ortho, meta or para

posi tiongand rBpresents hydrogen, alkyl, alkylaryl, halogen, -CN or
-NJerr]; -ORerr], wherein Rerr] is as above.

eger .

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
i @

I |
“‘(IJ—(I: —COR or —C =(C —COR, wherein

R* R?

Ris hydrogen,
-OR® wherein R? represents hydrogen, alkyl, aryl or alkylaryl;
15 -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, -
Oalkylaryl, -COR® or -SO,R’, 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, ary] or alkylaryl;
-O-[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;
-SRd, wherein RYisas defined above;
2 -SO,NR°R', wherein Rf and R* are as defined above;



20 4. A compound according to claim3, wherein Ais situated in the
meta or paypdeesdrii on; Ris - OR[err], wherein Rerr] ismEE el kyI
ylar

or alkylaryl; -NHR[err] , wherein Rlerr] is hydrogen, alkyl yI
cyano, -Qalkyl or -Qalkylaryl; 25 Rerr] is - Calkyl; Rerr] is -
hydrogen or alkyl; Rerr] is hydrogenisg alkyl; is n nis an

integer 1-3, 30 Dis situated in the ortho, neta or para p05|
represents WO 99/ 62871

PCT/ SE99/ 00942 J\IWE §| a\g/ner ein Rerr],
defined in cl a| s °§' P > hydr ogen. 5 m
according to clab eﬁi ﬁ ed I n the para p05|t|on
- OH, Oalk¥ or - yIar IQF IkyIaryI or -NHCN, Ris
o

- Qal kyl er gﬁ,m en’;lhlkyi aryil, aﬁ{mﬂ, is hydrogen; Rlerr] is

hydr ogen; 3 S the i nteger 1; Situated in the para position, and

represent & antNR[ @re thesom elrdxffgrmmdaadx Ripeaseits hydmgeldeﬂthemiyl; or alkylaryl,1 and
Rl err] s r egisesen;gmhygglr’ o%en or alkyl. 15
Dis  situated in the ortho, meta or para position and represents

-OSOZRd, wherein R® is as defined above;
-OCONR'R?, wherein R and R* are as defined above;
-NR°COOR’, wherein R® and R? are as defined above;

10 -NR°COR?, wherein R® and R® are as defined above;
NR°R®, wherein R® and R® are as defined above;
NR°SO,R’, wherein R® and R® are as defined above;
-NR°CONR"R", wherein R®, R® and R* are the same or different and each
represents hydrogen, alkyl, aryl, or alkylaryl;

15 NR°CSNR’R¥, wherein R®, R® and R are the same or different and each
represents hydrogen, alkyl, aryl or alkylaryl;
-SO,RY, wherein R? is as defined above;
-SOR?, wherein R is as defined above;
-SR®, wherein R® is as defined above;'

2 -SO,_NRaRf, wherein Rf and R® are as defined above;

| QSOZORa, wherein R® is as defined above;
-CN,
-CONR'R®, 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 Rf-
and R are as defined above;
-ORf, wherein R is as defined above;
-OSO,R®, wherein R is as defined above;

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



6. A conpound according to claim5, wherein Dis -NR[ err] COCal kyl ,

wherein R esents hydrog 7. A CONpeHBEEL rdi ng
to claim 3%93{62??1 20 Ais fﬂlﬂ\a‘mﬂlﬂmma or para posl tyf%g%Q Ris
-OR[err], wherein Rlerr] is hydrogen,calky*® of alkylaryl; -NHR[err],

wher ei i+ R[err] i s hydrogen, alkyl, alkylfgyl, cyano, Cal kyl or

-Qal kylaryl; Ris -Qalkyl; R[err] S hydrogen or alkyl; 25 Rerr] is
hydrogen or alkyl; R err] is hydrogen; nis an integer 1-3; Dis
situated in the ortho neta or para position and represents o

-NR[ err] COR[err], hmdkﬂwLMﬂWhmogem-ﬁN dﬂﬂi,nHB.RrIWhérannkl 30

D is hydr ogen. %

PCT/ SE99/ 00942 158dR %”ﬁﬁéﬁ"’ é@ﬂe’ 8. A corrpound according to claim?7,
wherein Ais Si I on; Ris -OH, -Qal kyl or
-Cal kylaryl ; - NH[w&ﬂﬁEﬁ&ﬁfﬁ@?&# SNHCN; R[err] is -Qalkyl,
preferably -d O\A/eros{bzlm’lwh&&ﬁrnd];sassdemhm@n Rlerr] is hydrogen; 10 n
i's theinteger 1; D'is situated in the para position, and represents
-NR[err]£OR[err], wherein Rerr] is and as defined in claiml1l and R err]

represents hydr ogen or al kyl .
2. A compound according to claim 1 with the exception of (S)-2-ethoxy-3-[4-(2-{4-
methanesulfonyloxyphenyl} ethoxy)phenyllpropanoic acid, and 3- {4-[2-(4-tert-

butoxycarbonylaminophenyl)ethoxy]phenyl}-(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,

R’ R’
|
—C—C — COR, wherein
o
15
Ris hydrogen;
-OR*, wherein R” is as defined in claim 1;
-NR°R®, 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 -Oalkylaryl;
R'is cyano;
-OR?, wherein R%is as defined in claim 1;
-O-[CH,],, -OR", wherein m and R" are as defined in claim 1;
Rlis hydrogen or alkyl;
25 R3 is  hydrogen or alkyl;
RYis hydrogen;

nis an integer 1-3;



9. A conpound according to claim38, wherein 15 Dis -NHCOR[ err] al kyl,
wherei n Raqjédefi as defined in claim1. 10. A conpound aom®¥/sie9@ods Cl ai m
3, wherein Ais situated in the neta or para position, Ris - CR[err]
wherein R err] is hydrogen, alkyl or alkylaryl; 20 HHRLc. 15
wherein R err] is hydrogen, alkyl, alkyisgyl, cyano, -

(Cal it aryl Rerr] is o Galkyl, Rlerr] s hydrogen nummmumum;Men

ortho, meta or para position and represents -Sqerr]R[err © wher &i n R[err]
is as defiDasl |rsxtuatatimths%omo,llaetanmgwtlomdmsmjﬁrogen 30 WO

igéGﬁ?lA conpougéoég‘c’o‘?’m& dsﬁ‘i%‘?ﬁrﬁ"%‘”‘w‘?b}’eu n Ais srtCI{atSEgg{ 20'?;115
g?r ifleﬂ(C):ls\ll; t !sonR[ err NR%?IEH;I preff%&éﬁ%a%ﬁm%ﬂer i R[ erNrH]0a: ls<y| ary!
hydrogen; n is NR‘EQOOR eylmefnR are ia$ defined im claimd; para position and
represents - SO e;ﬂ{ R[)err V\hel{"ealndRB[a?é;Jdéﬁie&alsn dlS:LH]ed in claiml.

NR°R®, wherein R® and R? are as defined in claim 1;

_NR°SO,RY, wherein R° and R? are as defined in claim 1;

-NR°CONR°Rk, wherein R?, R® and R¢ are as defined in claim 1;

NR°CSNRR, wherein R®, R® and R are as defined in claim 1;

10 -SOsz, wherein R‘l 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,;
-OR", 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;
_NHR®, wherein R” is hydrogen, alkyl, alkylaryl, cyano, -Oalky! or -Oalkylaryl;
s Rlis - Oalkyl;
R2 is  hydrogen or alkyl;
R’is  hydrogen or alkyl;
R*is hydrogen;
nis an integer 1-3,

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



10 12. A conpound according to claim3, wherein Ais situated in the neta
or para pos S -OR[err], wherein Rerr] is hydro

al kyl aryl ; I—??{{zésr"?] wherein R err] is hydrogen, alkyl, l%@y{ﬁw“cyano

- Qal kyl or 15 -Qal kylaryl; Rerr] is -0Cafkyl; R[err] i's hydrogen;
Rlerr] is hydrogen or alkyl, Rlerr] is 18ydrogen; 20 n is an integer
1-3, Dis situated in the ortho, neta or para position and represents
-SRerr], wherein Rerr] is as defined in claiml1;, D is hydrogen; D' is

hydr ogen. 25 13. ad di cl in Ais si tuat ed
in the para posti’?ﬂﬁ%’wwk’@a %Vfg‘r@gm ENH[err]

- NHCal kyl arﬁl. HJHF@'n. 30 Rerr] is Oal kyl, preferably -d ower alkyl;

e

situated in the para position and represents -SRerr],

PCT/ SE99/ 00p#3s 15§ drligens | is hydrogen; nis the int eger ]"'
defined in claiml1l.

s 5. A compound according to claim 4, wherein
Ais situated in the para position;
Ris  -OH, -Oalkyl or -Oalkylaryl;
-NH,, -NHOalkylaryl or -NHCN;
R'is -Qalkyl, preferably -Olower alkyl;
0 Riis hydrogen;
Rlis hydrogen;
nis the integer 1;
Dis situated in the para position, and represents - NR COOR wherein
R%is as defined in claim 1 and R represents hydrogen or alkyl.
15
6. A compound according to claim S, 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;
-NHRb, wherein R® is hydrogen, alkyl, alkylaryl, cyano, -Oalky! or -Oalkylaryl;
R'is  -Oalkyl;
RZ%is hydrogen or alkyl;
s R is  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;
3 D'is  hydrogen.



5 14. A conpound according to claim3, wherein Ais situated in the neta
or para peody@sr R is -OR[err], wherein Rerr] is hydrogenseslobosk,

al kylaryl; -NHR[err], wherein R err] is hydrogen, alkyl, alkylaryl, cyano,
- Qal kyl or 10 -Qal kylaryl; Rerr] is -Qalkyl; Rerr] is hydrogen
or alkyl; Rerr] is hydrogen or alkyl;l8s hydrogen; 15 nis an
integer 1-3, Dis situated in the ortho, neta or para position and
represents -OCONR[err] R err], wherein R err] and R err] are as defined in
claim1, we S drogen; D' is hydrogen. 20 15. A m (“i to
cl ai m 14, lﬁ\,h‘érei H&gpg. situated in the para positioﬂmn Imﬁml ImJ -
-Qal kyl, -Qalkylaryl; -NH2, -NHGal kylaryl, -NHCN, 25 R err]-i4 hydrogen;
Rlerr] is hydrogen; nis the integer 1; Dis situated in the para
posi tion, 8arAl compaaricacterding@blaith @) whereitherein Rlerr] is as defined in
claim1l. 30 WD 99/ 62871

PCT/ SE99/ doi342 situated in the para position;

5 Ris -OH, -Oalkyl 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 -NRhCORd, wherein
R is and as defined in claim 1 and R represents hydrogen or alkyl.

9. A compound according to claim 8, wherein
s Dis -NHCOR%lkyl, 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® s hydrogen, alkyl or alkylaryl;
2 -NHR®, wherein R is hydrogen, alkyl, alkylaryl, cyano, -Oalky! or -Oalkylaryl;
Rlis - Oalkyl,
Rlis - hydrogen;
R’is hydrogen or alkyl;
Ris hydrogen;
25 nis an integer 1-3; -
Dis  situated in the 6rtho, meta or para position and represents
-SOsz, wherein R? is as defined in claim 1;
D’is  hydrogen; |
D is hydrogen.

30



159 16. A conpound according to claim 15, wherein Rerr] is -Qalkyl,

preferably vidowesrnal kyl; Dis -OCONHal kyl . s 17. A conpoggg/spesensd ng to
claim3, wherein-Ais situated in the neta or para position, Ris

-OR[err], wherein R err] is hydrogen, alkyl, alkylaryl; -NHRerr], wherein

Rlerr] 4s hydrogen, alkyl, alkylaryl, cyagp, -Calkyl or -Carkytaryt—210—

Rerr] is - Qalkyl, Rerr] is hydrogen or alkyl; is R KV,
Rlerr] is hydrogen; nis an integer 1-3; 15 Dis IW;”’”@M?L
ortho, nmeta or para position and represents -NR[err] SO err kR e , in
Rlerr] and Rlerk¢omponndsccdedingtectlaim 16) wheeelin D is  hydrogen; D' is

hydr ogen. 20 , 18. A conpound according to claim17, wherein Ais situated

in the para®WHsit sifpatedanithe para pysitionp| ky|, - Cal kylaryl; -NHerr], _
the i nt eger Ris°p 7O ONBE Qatblary ) " 20" 2P oh aha reprosents
-NR[ err] SO er r] R eNH), -NHGullglayRireNHCN;s as defined in claim1 and Rerr]
i's hydrogen qr akyl.. 30 19. A conpound according to claim18, wherein
5 Ris -Oalkyl, preferably -Olower alkyl;
Ris hydrogen;
nis the integer 1;
Dis  situated in the para position and represents -SOsz, wherein R is as defined in
claim 1.
10
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;
R'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
-SR, wherein R” is as defined in claim 1;
D'is  hydrogen;
D"is  hydrogen.
25
13. A compound according to claim 12, wherein
Ais  situated in the para postion;
Ris  -OH, -Oalkyl, -Oalkylaryl;
-NH,, -NHOalkylaryl or -NHCN;
» Rlis -Oalkyl, preferably -Olower alkyl;



WD 99/ 62871 ' PCT/ SE99/ 00942
160 R[ err waoewe2stakyl, preferably -Oower alkyl; Dis PCT/SE99/00942
-NR[err] SO err}al kyl wherein R err] is hydrogen or alkyl. 20. A conpound
according to claim3, wherein 5 Ais situated in the neta or para

position, Ris -OR[err], wherein R ert§8 i s hydrogen;,—atkyt—or—atkytary;

-NHR[ err], wherein R err] is hydrogen, alkyl, alkylaryl or
-Qal kylaryl; Rerr] is -Qalkyl; 10 Rerr] is h'ydrogHmmmﬂ!L"!W,!llr]

is hydrogaen or alkyl: Rerr] is hydrogen; nis " an integer u-3

situated i ‘Fhehéf@‘i"%?ﬁ’ meta or para position and represents 15 .
-NR[ err] err],iﬂ%gﬁm_ﬂerr] and Rl err] are as defined in claiml;, D is .
hydr ogen; S ogen. 21. A conpound according to ¢laim 20, wherein 20
Ais  sitpgled sitiatédin thépsra position il represénts SR whereirl RY s as-defhéd/inar | ;
-NH err], -NHCal kylaryl or -NHCN;, R err] is hydrogen; Rerr] is hydrogen;
25 nis t heclammdger 1; Dis situated in the para position, and
represents -NRerr] R err] wherein Rlerr] is as defined in claim and Rerr]
i s hydPogen or al kyl. 22. A conpound according to claim21, wherein 30

Rierr] s 14 Rb&wpounB2bloriRB Y clafth 8\ \Fherfh<Y'
Ais  situated in the meta or para position,
Ris  -OR® wherein R® is hydrogen, alkyl, alkylaryl;
NHR®, wherein R is hydrogen, alkyl, alkylaryl, cyano, -Oalkyl or
10 -QOalkylaryl;
R! is  -Oalkyl;
Rlis hydrogen or alkyl;
R’is hydrogen or alkyl;
Ris hydrogen;

15 nis an integer 1-3,
Dis  situated in the ortho, meta or para position and represents
-OCONR’R’, 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
Ais situated in the para position;
Ris -OH, -Oalkyl, -Oalkylaryl;
-NH,, -NHOalkylaryl, -NHCN;
»s  Rlis hydrogen;
R’is hydrogen;
nis the integer 1;
Dis  situated in the para position, and represents
-OCONHR?, wherein R% is as defined in claim 1.

30
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161 Dis c al kyl wherein Rlerr] is hydrogen or alky

conmpound acy%[%%g]‘to claim3, wherein Ais situated int CTI%I%H{Q@%% par a
position, s Ris -OR[err], wherein R err] is hydrogen, alkyl or

al kylaryl; -NHR[err], wherein Rlerr] is Rygrogen, alkyl—alkyaryt—cyano,
-Qal kyl or -Calkylaryl; Rerr] is -Qallkyl: Rerr] is

10 Rerr] is hydrogen or alkyl, Rerr] is hydrogen; n q ﬂ“lﬂ(um}
1-3; Dis situated in the ortho, neta or para position e aepr e sents*

- NR err]CO\IRBSeWc}cﬁimmc]acmtdmgtomlﬁﬁe}Sr]wheﬂa[xerr] and Rlerr] are as defined
inclaiml;, 45 D hydr ogen. 24. A conpound accordi ng
to claim23™ Mher 4’%?@9‘&@}’%‘8{”8&&@}4 the para position; 20 Ris -OH,
-Qal kyl, - F Iarébom_%ﬁégrr] - NHGal kyl aryl or -NHCN, Rerr] is

hydr ogen; R[err nis the integer 1; 25 Dis situated in
the para position, and represents -NHCONHR[ err], wherein Ris as defined in

claim 1.
s 17. A compound according to claim 3, wherein

Ais  situated in the meta or para position,
Ris  -OR" wherein R is hydrogen, alkyl, alkylaryl;
-NHRb, wherein R” is hydrogen, alkyl, alkylaryl, cyano, -Osalkyl or
-Oalkylaryl;
o R'is - Oalkyl,
RZis 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°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 Rlis hydrogen;
nis the integer 1,
Dis  situated in the para position, and represents
NRPSO,R?, wherein R? is as defined in claim 1 and R® is hydrogen or alkyl..

30 19. A compound according to claim 18, wherein
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162 25. A oworpsa2srd according to claim 24, wherein R err] iSporSeoloydaz
preferably -Od ower alkyl; Dis -NHCONHal kyl. 5 26. A conpound according to

claim3, wherein Ais  situated inthelrreta or para position, Ris

-OR[err], wherein R err] is hydrogen, al l§9I or alkylaryl; -NHR[err],

wherei n R[e_rr] i s hydrogen, ii| kyl , fi| kylaryl, cyano, -GCal "ﬂw
Sl a0 e P Caion” el 15" en HUTAIHINHD

situated in the ortho' meta or para podition and represents

-NR[ err] CSBHser r INR ereinR s@yd;}ogeﬁebpﬂkﬂ,and Rlerr] are as defined
inclaiml;, D is hydrogen; D' is hydrogen. 20 27. A conpound according
to claim 26, wherein Ais situated in the para position; Ris - OH,

h%lr (l;éla,n; - @l %ﬁlol}mqlgclglg é?r déﬂanHﬂM{ %la io:u egsle R[Deir;] | gi tuated in
'élgfei ﬁg&gi ﬁ%il ;: %%amn%&ﬁ%%ﬁ‘abmHR[ err], wherein Rlerr] is as
Ris  -OR® wherein R® is hydrogen, alkyl or alkylaryl;
-NHR®, wherein Rois hydrogen, alkyl, alkylaryl, cyano, -Oalkyl or
-Oalkylaryl;
R'is  -Qalkyl;
w0 Rlis hydrogen or alkyl;
Rlis hydrogen or alkyl,
R*is  hydrogen;
nis an integer 1-3;
Dis  situated in the ortho, meta or para position and represents
1s -NR°R®, wherein R° and R? are as defined in claim 1;
D'is  hydrogen;
‘D"is  hydrogen.

21. A compound according to claim 20, wherein
20 Ais situated in the para position;
Ris  -OH, -Oalkyl, -Oalkylaryl;
-NHj,, -NHOalkylaryl 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 Rlis -Oalkyl, preferably -Olower alkyl;
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163 28. A cyypewgaghiaccording to claim 27, wherein Rlerr] i S\l;ﬁgsﬁyﬁfwﬁl kyl ;

Dis -NHCSNHakyl. s 29. A conpound accor di ng to claim 3, rein
situated in the nmeta or para position, Ris -ORferr], wherein Rerr] is
hydrogen, alkyl, alkylaryl; -NHR[err], whgjein R err] is\IWd-ﬁegan%/‘;\'~S
al kyl aryl, cyano, -Qal kyl or -Qalkylaryl; Rerr] is - 0 R[er
hydrogen or alkyl; Rlerr] is hydrogen or alkyl; Rerr] i &

an integer 1-3, Dis situated,in the ortho, neta or para*

represents iBis -NRha!kybsd{eequ]k[ gen/oealkyh Rlerr] is as defi ned
claiml1; D is hydrogen; D' is hydrogen. 30. A conpound accordi ng to
claim?29, wherein 20 Ais situated in the para position, Ris - OH,

h;?glr lc())élah; S[aiém%’xll’dwgi%‘@ﬁé‘%m!? l argl [ (r)1{ egyr_oll g[iegr] !s;st uated in
the para positd on sﬁ%ﬂﬁ%@ﬁ@gﬁpﬁgﬁ“’] al kyl or -G0SO err]al kyl aryl .
s Ris  -OR’, wherein R" is hydrogen, alkyl or alkylaryl; -
-NHR?, wherein R is hydrogen, alky!, alkylaryl, cyano, -Oalkyl or
-Oalkylaryl;
R'is -Oalkyl;
R%is hydrogen or alkyl;
0 Rlis hydrogen or alkyl,
R'is hydrogen;
nis an integer 1-3;
Dis situated in the ortho, meta or para position and represents
-NR°CONR'RY, 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.



31. A conpound according to claim30, wherein 30 Rerr] is -Qalkyl,

pr ef-er abl ywo 8d/628mr al kyl ; WO 99/ 62871 : PCT/SE99/00942
PCT/ SE99/ 00942-164 Dis -0S(err] alkyl. 32. A conpound according to -any
of the preceding clains being s

2- Et hoxy- 3- [ 4- ( 2- { 4- met hanesul f onyl oxyphgny! } et hoxy) phﬂD;LJJLQMZ_?TLE
3-{4-[2-(4-tert-Butoxycarbonyl am nophenyl ) et hoxy] phenyl 2-et hoxypr op:
aci d; 2-Ethoxy-3-{4-[2-(4-nethanesul f onyl phenyl ) et hoxy]

acid; 10 2-Ethoxy-3- {4-[2-(4-nethyl sul fanyl phenyl)etho

aci d; 2- Et 28ixX-compduridaccdrdingtoclamny24awhemsipheny| } et hoxy) pﬂn‘yl ]'pr dpanmoi €
acid; 15

3-{4-[2- (4Rtb§rt MI%MTQ}?VMP)H hoxy] phenyl } - 2- et hoxypr opanoi ¢

acid ethyl _ester;

2- Et hoxy- SD{l [ZWCMASM f onyl am nophenyl ) et hoxy] phenyl } propanoi c
aci d;

N- Cyano- 2- et hoxy- 3- [ 4- (2- { 4- met hanesul f onyl oxyphenyl } et hoxy) phenyl ] pr opanoi
c am des 2826. Acompound according to claim 3, wherein

N-Benzyl oxy-2- et hox met hgnesul f onyl oxyphenyl } et hoxy) phenyl ] prop
anoi c ;m déls s1tuaed1n emetai)rparaposmon, yl oxyphenyl } y) phenyl ] prop |

2- Et hoxy- 3 [ (2- %@p ;@ﬂﬁgﬂ oxy) phenyl ] pr opanoi ¢ ami de;
25 2-Et hoxy‘éB {Aé% - rreghigﬁ sulton oxy%ﬂ%ﬁ*‘ Y pr opoxy] phenyl } propanoi c
acid ethyl ester;NHR®, wheremR 1shydrogen, alkyl, alkylaryl, cyano, -Oalkyl o

2- Et hoxy-3-(4-{2-[4- (2 pr opanesul f onyl oxy) phenyl ] et hoxy) phenyl ) pr opanoi ¢

aci d; WO 99/ 6 Balkylaryl;
PCT/ SE99/ 0%?42 16

3-[4-{29(4N ®rt = xycar bonyl (et hyl ) ani no] phenyl ) et hoxy) phenyl ] - (S) - 2-
R%is  hydrogen or alkyl;

R’is  hydrogen or alkyl;
R*is  hydrogen;

iC

nis  aninteger 1-3;
15 Dis situated in the ortho, meta or para position and represents
NRCSNR°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
NHCSNHR®, wherein R® is as defined in claim 1.



et hoxypr opanoi ¢ aci d;
(S) - 2- Et hoXyycPe - [4 (met hoxycar bonyl am no) phenyl ) et hoxy] # panoi c
acid; 2-Et hg&y %ﬁ 4 [ 2- (4- et hyI car banoyl oxyphenyl ) et hoxy] pﬁgﬁ@/F 91;f’)dra%r.)‘%anoi C
acid ethyl ester;
3-[4-{2-(4- [Benzyl oxycar bonyl ani no] pheny1§&t hoxy} phenyl ]-(S)-2-ethoxypropan

oic acid; 10 3-

{4-[2-(4-tert But oxycar bonyl am nophenyl ) et hoxy] - 3- net hoxy p@gg m![[nl III””"I

et hoxypr opanqi c, aci d; ﬂ Al HIR !U '

3-[4-2-{4- tggt @ﬁ?@%ﬁf%ﬂgm%ﬁh@%ﬁmoxy)phenyl] 2- , 2 s %

trlfluoroet RA%Y) pL Cld nmet hyl ester;

(S)-2- Et hoxy- 3- (4- ?B enyI sul f onyl )phenyl ] et hoxy} phenyl ) pr opanoi c

acid; and, \BhRre ENHCSNH&ll@l stereo- and optical isoners and racernates

t her eof as wel | as 20 pharmaceutically acceptable salts, solvates and

crystalline fornms thereof. 33. A conpound according to any of the preceding

cl ai s vvhereéi n the conpound.is.o & t.he possible enantioners. 25 34. A
a&’& r

process for e‘%ﬁ?‘Pﬂ‘g"I’Qa&‘Eﬂ?ﬁ'&E efdlto claim 1, characterized by a)

condensat i n WO 99/ 62871
PCT/ SEQ9/ 00 16%8%?%%”%‘%;0{'@&%%%%%1 of the fornula IIl or IV 5 [err]

in which foRisl as-OR? Ia'(h,erdiﬁR ishy&rogaia ], atlkiyteriRf err] are as defined in
claiml and L[err] —L[,err] LLer hen | or Lf[err L{err] are
OR[ err] (wherein FI[IHRI' WhegelaB deelny dlms ) cyand, cQalky] orj-Oalkylarylp

Wnereafter Hif desj reduci ng the doubl e bond and renoving protective
groups, 88 f of on of a conmpound of formula | wherein R err] and

Rierr] a{oe R?4§ 09K Pdrofén 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
15 -OSO,R®, wherein R? is as defined in claim 1;
D'is  hydrogen;
‘D"is  hydrogen.

30. A compound according to claim 29, wherein
20 Ais  situated in the para position,
Ris  -OH, -Oalkyl, -Oalkylaryl;
-NH,, -NHOalkylaryl or -NHCN;
R%is hydrogen;
R®  hydrogen;
25 nis the integer 1;
Dis  situated in the para position and represents
-0SO,alkyl or -OSO,alkylaryl.

31. A compound according to claim 30, wherein
% R'is  -Oalkyl, preferably -Olower alkyl;



b) reacting a carbonyl conpound of the fornmula Il [err] with a conpound of
the for miyg gdlehg7herrl WD 99/ 62871 PCT/SE99/00942

PCT/ SEQ9/ 00942 -167 in which formulas D, D, D', n, Rerr] and Rerr] are as
defined in claim1 and Rerr] is alkyl, aryl or alkylaryl, followed by
dehydroxyl ation and, if necessary, by negoval of protective groups, to the. -
formati on of a conpound of the formula I, where Ais U mllmuﬁmﬂ
-CRlerr]Rerr] -COR, 5 wherein Rerr] is hydrogen, ”u,
conpound of the formula VIII [err] with a conmpound of the fdrmtl asvit [err] .
in which Pdsnul €@SQy akylD' n, R Rlerr],Rlerr],Rerr] and Rlerr] are as -.
defined in claiml and X is a |leaving group, whereafter, if necessary,
renovi ng protective groups to the formation of a conpound of the fornula I

wherein | S,- err 3 '%s 20 d) reacting a
corrpoundA?)#‘ %8%%8@%%P%%%%%§§ béing
PCT/ SE99/ 00942 168 with a conmpound of the forrmula X [err] in which formnul as

Db D, D', nand A are as defined in claiml and.Rerr] is - OHor a
| eavi ng  2-Ethoxy-3-[4-(2- {4-methanesulfonyloxyphenyl} ethoxy)phenyl]propanoic acid;

3- {4-[2-(4-tert—Butoxycarbonylaminophenyl)ethoxy]phenyl}-2-ethoxjpropanoic acid;
2-Ethoxy-3- {4-[2-(4-methanesulfonylphenyl)ethoxy]phenyl} propanoic acid;

10
2-Ethoxy-3- {4-[2-(4-methyl$ulfanylphenyl)ethoxy]phenyl}propanoic acid;
2-Ethoxy-3-[4-(2- {4-isobutyrylaminophenyl} etho:;y)phenyl]propanoic acid;

15 3- {4~[2-(4-ter_t-Butylcarbamoyloxyphenyl)ethoxy]phenyl}-2-ethoxypropanoic acid ethyl ester;
2-Ethoxy-3- {4-[2-(4-methanesulfonylaminophenyl)ethoxy]phenyl}ptopanoic acid; -
N-Cyano-2-ethoxy-3-{4-(2- {4-methanesulfonyloxyphenyl} ethoxy)phenyl]propanoic amide;
N-Benzyloxy-2-ethoxy-3-[4-(2- {4—methanesulfonyloxypheny1} 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;



group, whereafter, if necessary, renoving protective groups, or e)

converting nd of the formula XI 10 [err] in which f 5 DA
3169 it

D', n, RRerr] KR err] and Rlerr] are as defined in claim1l Is -OH
foll owed, if necessary, by renoval of protective groups, to the i
of a compound of 15 the formula |, wherggshn Ais W I O i
-CRlerr]Rerr]-CRerr]Rlerr] -COR, wherein Rerr] is OJ[I”"”"'MH”MM’"I
Rlerr] is as defined in claim1, -O[CHerr]][err]-ORlerr], Shérekn m and
Rlerr] are as defined in claiml, -OCONR err]Rerr], wherein R err] and
Rlerr] are ad4dei(#+jret-Butoxycaibongl(mebyl)imine]lphenyllsthoxy}phenyihdSh2- t he fornul a
Xl [err] WD 99/ 62871

PCT/ SE99/ 00 sthexymopappiciacii hi ol , in which fornula D, D, D', n, R Rerr],
Rlerr] and Rlerr] are as defined in claiml and X is halogen, to the
formati on of a conpound of the fornmula | wherein Ais - CRlerr]Rerr]-

CRlerr] R er g).z.]a%. -M?t[ai(ﬁlet?{_oﬁyéa}bdnﬂaz&%)gn@l)embw]phenyﬂpm ahoicacids

defined in aim1; or g) reacting a conmpound of the formula XIV [err] with
a suitabke reagent and foll owed by renoval of protective groups, in which
formula D, D' n and A are _as defined in clajm1l and X err]. is,,- - SH
or - NR] er r] RrEthoxyn {#d-fhme fmoymal)@hoxyi@hepg}}a{ﬂpgm# %5@# nDis
-Csderr]Rerr], - SRerr], -OCONRerr]Rerr], -NRerr]COOR err], 15
-NR[err]COQfﬁ? ], -NRlerr]R[err], NRerr]CONRlerr]Rerr],
NR[err]SOerr]Rerr] and -NR[err]CSNR[err] R err]; wherein Rerr], Rerr],
Rlerr], Rerr], Rerr] and Rerr] are as defined in claim1l1, or h)

hydrol ysi s 6i{4a2e(@-Benzytbxytarboreyldminajphenyl)ettioay jihanyll-{($)-2-eshprypropangiscacid

Rlerr] is a
10

3-{4-[2-(4-tert-Butoxycarbonylaminopheny})ethoxy]-3-methoxyphenyl}-2-

ethoxypropanoic acid;

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

15 trifluoroethoxy)propanoic acid methyl ester;
"(S)-2-Ethoxy-3-(4-{2-[4-(phenyisulfonyl)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.

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



protective group, to the formation of a conpound of the formula | wherein R
is -OH owoXMdsr871r eacti ng a conpound of the formula |, whaiayskobleasaz - OH '
with a conpound of the fornula HNRlerr]Rlerr], wherein Rlerr] and Rlerr]
ar e -as—def+ned—m—ctarm 1, to the formation of a compound of the formula I
Meremw [ Iﬂmerr] or 25 |) gyl dizing a conpound of the formula ,
PCT/ S I[err] and if necessary followed by renoval of protective
groups, in which formula D, D', n and A are as de;g@ed inclaiml and
Xerr] is -SOR[err] or -SR[err i defined in claim1, to,

wherein R erpfqd s
5 the formation of a gew [Ch tﬁé‘lf-& el ein Dis -SOerr]Rerr]
or -SOR[err]; whereaf n@ desin ed, % he cf gftd Gt @ ned laccording to
<

any of met hods a) ] gonverted to a stepeBfsoner, a pharmaceutically
acceptabl e salt thereg d/or a solvate, ch as a hydrate, thereof 10

35. A process accor@®'ng to claim 34, charaCterized by the preparation of a
conpound according to any of clainms 2-33. 36. A conpound according to any
of clainms 1-33 for use in therapy. 15 37. A pharnmaceutical fornul ation
containing.a co oqupﬁﬁcgrdi rEi@pyof claims 1-33 as active ingredient
optionallgmgéﬁggﬁgwn e L e carrier, adjuvant and/or dil uent.

38. The use of a conpound according to any of claims 1-33 in the

manuf acture of a medi canent for the prophylaxis and/or treatnent of

clinical conditions associated with 20 insulin resistance. 39. A nethod
for the prophyl axi gy1and/ or treatment of clipical conditions associated with
insulin re5|stance erein a therapeutlcaILy active anount of a conpound

according to anyi_g?méﬁ%m 11r’|33 admélllstercfj [;o(ﬁ_‘mérarﬁl in tipg need of
[ 5

such prophyl axi s treatmen
L R“

Z

in which formulas D, D’, D, n, R, R' and R® are as defined in claim 1 and L' =1.2 =12
are phenyl or L! = L2 are OR? (wherein R is as defined in claim 1) and L? is =0,
10 whereafter, if desired, reducing the double bond and i-emoving 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

R3
i [CH,],,- CH, -0 é o
15 D o
with a compound of the formula VII

\

H-C-COR Vil
|
R
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171 40. A nw@%ﬁ.ﬁcordl ng to claim39 wherein the prophyl apig/spesosd
treatment of clinical conditions associated with insulin resistance is the

prophyl axi s and/or treatment of dyslipidaema in such conditions. 5 41. A
met hod _according to claim39 wherein the ophyl axi s and/ or treatment of
clinical conditions associated with insulin resistanc S
and/or treatnent of hyperglycaemia in non insulin depﬂ“ﬂl ,m mami L'ir

nmel litus. 42. A pharnaceutical formulation for use in the ¢prephylaxi

and/or treatnent of clinical 10 condit | ons associated with insulin

resi stance wherein the actlve |nﬂ§ed| eyit is a_conpound accordi ng o any of
cl ai ms 1- 33 in which formulas D, D', D andR areasdeﬁnedmclalmlandR xsa.l?cy 1, aryl of

alkylaryl, followed by dehydroxylation and, if necessary, by removal of protective groups,
to the formation of a compound of the formuia I, where A is -CR3R4-CR1R2-COR,

s wherein R is hydrogen, or

¢) reacting a compound of the formula VIII

R
CH,},.-CH, -0 |
(Ol - CH, C-X Vil
D I
4
' D" R
10 D
with a2 compound of the formula VII
R!
I
H - (IZ -COR VI
R?

15
in which formulas D, D’, D", n, 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 -CR°R*-CR'R?-COR, or

20 d) reacting a compound of the formuia V

[CH,),-CH,-R
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with a compound of the formula X

HO

D“

in which formulas D, D’, D”’, n and A are as defined in claim 1 and R'is-OHora leaving
group, whereafier, if necessary, removing protective groups, or

e) converting a compound of the formula XI

RS x"

CH,] -CH,-0
Q_[ 2ln @—C C-COR X

in which formula D, D’, D, n, R, R%, R? and R* are as defined in claim 1 and X" is -OH
followed, if necessary, by removal of protecﬁve groups, to the formation of a compound of
the formula I, wherein A is -CR°R*-CR'R%-COR, wherein R! is

-OR°®, wherein R® is as defined in claim 1,

-O-[CH ) -OR', wherein m and R’ are as defined in claim 1,

-OCONRR®, wherein R® and R° are as defined in claim 1,

f) reacting a compound of the formula XIII

@-—[CHZ]"-CH °©—c Locor X
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L

* 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 formation of a2 compound of the formula I wherein A is - CRR*-
CR'R? - COR, wherein R is |
-SR, wherein R® s as defined in claiml; or

g) reacting a compound of the formula XIV

x1
D—[CHA\ —CH,—0 ‘@ A XV
DI Du

with a suitable reagent and followed by removal of protective groups, in which formula D’,
D*’, n and A are as defined in claim 1 and X' is -OH, - SH or -NRH to the formation of a
compotnd of the formula I, wherein D is -OSO,R’, - SR®, -OCONR'R®, -NR°COOR®,
NR°COR®, -NR°R®, -NR'CONRR¥, NR“SO,R? and -NR°CSNR®R"; wherein R®, R®, R,
Rf, RE and R are as defined in claim 1,0r

h) hydrolysis of a compound of the formula I wherein R is -OR?, wherein.RY is a
protective group, to the formation of a compound of the formula I wherein R is -OH, or

i) reacting a compound of the formula 1, wherein R is -OH with a compound of the
formula HINR®R", wherein R® and R” are as defined in claim 1, to the formation ofa

compound of the formula I wherein R is -NRaRb, or

j) oxidizing a compound of the formula XV
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and if necessary followed by removal of protective groups, in which formula D’, D””, n and
A dre as defined in claim 1 and X* is -SOR® or -SR® wherein R is as defined in claim 1, to

170

the formation of a compound of the formula I wherein D is -SOZRd or -SORd; whereafter,
if desired, 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 2 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

imsulin resistance.

39. A method for the prophylaxis and/or treatment of clinical conditions associated with
insulin resistance wherein a therapeutically active amount of a compound according to any
of claims 1-33 administered to a mammal in the need of such prophylaxié and/or
treatment.
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40. A method according to claim 39 wherein the prophylaxis and/or treatment of clinical
conditions associated with insulin resistance is the prophylaxis and/or treatment of
dyslipidaemia in such conditions.

41. A method according to claim 39 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.

42. A pharmacentical 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.

LT
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