2004/ 085377 PCT/ EP2004/ 002579 Description Synthesis
of 2-chl oronet hyl - 6- net hyl benzoic acid esters 5
2- Hal oal kyl benzoi ¢ acid derivatives are used as

bui | g s for the synthesis of active

phar%ﬁ%ﬂ i ngredients. For various reaB6HgER2004402579
desirable for the use to have storage-stable conpounds

whi dbesiptioaddi ti onal I'y be prepared and purified in a

si mpl e manner. These reasons include, for exanple,

the ensuring of a constant quality, the avoi dance of

10 fSyhesis of Bohksomethyls-metigibéhié Aclesfes t he

product quality, the avoidance of the necessity of

cold storage and/or cold transport, easy transfer to

pr odubsaloatkythenzoic anid dedvatbiespbre wsednag®uilfingsBlbcks for the

TS SRR A S B 57 .«
i Budeairghleafer Ve ousesde7hayr stavagests)d . caihpsends which can
compadidhaly DeHepat 2H8 ;ﬁ]}rﬁi@beina% g‘irﬁﬁlg‘ rlfngg{?%fﬁ slttt@é% reasons

since hey cycli ze spontaneous!y
and"?qlp‘i%é%br%ﬁwie,' the gnsupiap of & gonptant gualityethe avoidance of

10wt freqoent ajhiegks b@m%éefﬁna?tériélsbltopfé?;@FU:ttheBErc%qfct quality, the
uSe of tHese

20

%%ﬁ?ﬁ%a i -Oggﬁéﬁmgéﬁ%gﬁé}gg?ﬂ&&?@q golds &rgnsppd, easy

t hetrafsliee tapeuttictior planits Bnd etstsimsioalealiry SMisdd vdssels.
difficulties and additional costs. 25 Anong ot her

uses, the 2-brononet hyl - 6-met hyl benzoic esters are of
i nt $riromametbylf-methylbanzoicalestdrer (Ahe apdep@)atr@nkabwn, for

o A DRI B I G Bl = < we

nen Hhrse eprapoundseaneaiat storageestablepatuacs tefnpesature, since
t hethkgrayelize éﬁaﬁtaneousiy to the lactone (B) and in the process, as is weil
known, release mutagenic alkyl bromides as a by-product.

2 G

CO-CiBu CO-OCH, o 0

(A1) R ®

The use of these thermally labile substances on the industrial scale is
therefore associated with occupational hygiene risks, difficulties and
additional costs.

.25
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- Among other uses, the 2-bromomethyl-6-methylbenzoic esters are of
interest as starting materials for the preparation of PPAR agonists, as
described, for example, in WO 00/64888, WO 00/64876 and WO
03/020269. Particular mention should be made here of the compounds of
the formula (C):



- (C1-C6) -al kyl, (Cl-C3)-alkyl phenyl,

2R O/ RR N OY--OC®RR (C) where Ris H,

Cl-Cl12-al kyl, C3-C8-cycloal kyl, C6-Cl2-aryl, Cl

CA- al kyl - C6-C12-5 aryl or C5-Cl0-heteroaryl, where, in

al kyl and cycl oal kyl , one or nor. CH2 groups may be

replaced by -O and al kyl, cycl ¢al kyl and aryl may be

substituted by halogen, Y is -(CH2)3-, 1, 3-phenyl ene,

1, 3-cycl ohexanediyl; R is H F, Br, CF3,

(C1-C6)-al kyl, O (C1-C6)-alkyl, phen\él .14 B'H,
ef

(C5-CB) -cycl oal kyl, phenyl, . ¢gr ence i s given
grmula (C) in i ‘t he phenyl

R ip the m for p-position. 15
It is thus an aisf ok Fhe-enedi-r@Ats of the invention
to find nore stable tonpounds than (Al) and (A2)

whi ch do not have tHeO,Rbove-outlined di sadvant ages.
In addition, the conpounds which can occur in a
purity which is not gg¢t sufficient when they are
prepared even froma crude product should, in .20
contrast to the conpounds of the fornulae (A) and
(Az%heﬁg"purifiable. This is achieved. by the
conpounds, of the fornmula (1) described below. In one

aspBctis tihEieCiz aflybvCdCh-bosRIP V63 2yl &y ikilesCoo-
5 aryl or Cs-C1g-heteroaryl, where, in alkyl and cycloalkyl, one or more
CH2 groups may be replaced by ~O- and alkyl, cycloalkyl and aryl may
be substituted by halogen,
Y is ~(CHz2)3-, 1,3-phenyiene, 1,3-cyclohéxanediyl;
R' -isH, F, Br, CF3, (C1-Cg)-alkyl, 0-(C1-Cg)-alkyl, phenyl;

to the conmpounds Qg
Fing i s substitutgd

10 R is H, (C1-Cg)-alkyl, (C4-Ca)-alkylphenyl, (Cs-Ceg)-cycloalkyl, phenyl,

CFs. '

Preference is given to the compounds of formula (C) in which the phenyl
ring is substituted by R’ in the m- or p-position.

16

20
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Itis thus an aim of the embodiments of the invention to find more stable compounds than
(A1) and (A2) which do not have the above-outiined-‘ disadvantages. In
addition, the compounds which can occur in a purity which is not yet
sufficient when they are prepared even from a crude product should, in
contrast to the compounds of the formulae (A1) and (A2), be purifiable.

This is achieved by the compounds of the fomjula (1) described below.

In one aspect, there is provided the compbunds of formula (1)

CI
S CO,R
()



C C®2R (lI) 3 where Ris H Ci1-Cl12-alkyl,
C3-C8-cycl oal kyl, C6-Cl2-aryl"™ Cl-C4-al kyl- 5

C6- Cl2-aryl or C5-Cl10-heteroaryl, and, in alkyl and
cycl oal kyl, one or nore CH2 groups may be repl aced by
-0-, and al kyl, cycloal kyl and aryl may be
substituted by hal ogen. Preference is given to the
conpoynds of the formula (I) in which 10 Ris Cl1-C8
al kyl", - C6- cycl oal kyl or C1-C4-al kyl - C6-C12-aryl,

.each of which may optionally be substituted by

i(ﬁmy be branched or unbranched. Hal ogen is

hal ggen d i n Mhich’ o] wo CH2 groups nmay be

25 eplqgcedqu How-%zpaj?ﬁ cbﬁ%éfi‘ﬁ)‘@‘?@kﬂnc@pd‘gw'ia'ﬂn Cq-C4-altkyl-
he conpdemds2edryt beCal (ghetetdaryi, ' ' o

al kyl or rgaec&@o@g ge@il arﬁﬂw gﬁ)ﬂ"ﬁ%kxﬁ?ﬂéﬁ‘%ﬁﬁyh one or
opti onal I'y be ~s foa P trgayﬁ? eRIasgd Pyarfe- iandwalikyh ayalealkyl and
CH2 gr ougrylmgytbe sudstiacted byyhaiégen, 20 Very particul ar
preference is given to the conpounds of the fornula

(1) dn which Ris nethyl, ethyl, propyl, i-propyl,

t - bt glerensrois,given totheroampotnds of theforiaRz 24 in Ahie

[ , Br, T,

pre refers to

erably C . | this context, heteroaryl
- Ro: 10'%@11’0@8 @@%r@&ﬁﬁ-@ycﬁoaig;l ohCe4C4-alk1-BeACh 581, each of

one to faich ﬁﬁyéﬂgi,na@? q@;f.rsﬁlgﬁg%pgbe)}pﬁﬂ%gpg?né in'which‘one or

the group o 0 "N,
i mi dgzol @‘,’0 by"f?a%ﬂuas "BgY beireplacedtyzCre, pyri ni di ne,

pyridazine, furan, thiophene, oxazole, isoxazole,

hi | e .
18" " B2fichiar preference is given to the compounds of the formula (i) in which

R is Cq-Cg alkyl or C1-C4-alkyl-Ce-C12-aryI, each of which may
optionally be substituted by halogen and in which one CHz group
may be replaced by -O-, '

20
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. Very particular preference is given to the compounds of the formula (1) in
which

R is methyl, ethyl, propyl, i-propyl, t-butyl, phenyl, 2-methoxyethyl or
benzyl. .

. Alky! may be branched or unbranched. Halogen is Cl, Br, l, preferably‘CI. In

1 t:his cqntext. heteroaryl refers to 5- to 10 membered aromatic rings which
pontain from one to four identical or different heteroatoms from the group of
N, O, S, for example pyrrole, imidazole, pyrazole, pyridine, pyrazine,
pyrimidine, pyridazine, furan, thiophene, oxazole, isoxazole, thiazole,
isothiazole, triazole, -tetrazole, triazihe, tetrazine, preference is given to:
pyrrole, imidgzole, oxazole, thiazole and pyridine. )

In another aspect, there is provided a process for preparing the
compounds of the formula (1)



I sothiazole, triazole, tetrazole, triazine, tetrazine,
preference is given to: pyrrole, imdazole, oxazole,

t hi azol e and pyridine. 35 In another aspect, there is
provi ded a process for preparing the conpounds of the
formula (1) 4 d CO2R (I) where 5 Ris H

Cl-Cl12-al kyl, C3-C8-cycloalk C5-Cl2-aryl,
Cl-C4-al kyl - C6-Cl2-aryl or CLO- het eroaryl, and, in
al kyl or cycl oal kyl, one or g jgroups may be
repl aced by -0-, and al kyft’, yl and aryl may
be substituted by hal ogen, 10 i.ch conprises reacting
di met hyl benzoi c esters of the la (I1) CXRR (I1)
15 where R is as defined abov? with a chlorinating
reagent, for exanple sul furyl thoride, N- chl or o-

.succinimde (NCS), 1, 3-dichloro-5,5-dinethyl hydantoin

(N er8" trichloro- 20 isocyanuric acid [Org Process
Research & Devel opnent 2002, 6, 384-393], in an inert
sol vent, for exanmple CCl 4, chlorobenzene, or w thout

S Ty nis B eParG Al LRCRGRoplo R i Garamatyine Cr-Caralkyt-

r eact |t pn%&cw_%ﬂ(qf GrQ16-he2éroanyi paind,ain ajn¥p@- é-)bt?cl)qalkyl, one or
aromatic per, tenperat ures, tha
300, Tho Moo A2 OGRS ME, 1 rerfiBta bTEE] Shdla, Ry and

a si | i ca@pémay be substituted Mhkealogeny i ne. - conpounds of
the formula (1) are only obtainable very

10 which comprises

reacting dimethylbenzoic esters of the formula (1

CO,R
(i)

15
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where R is as defined above

with a chlorinating reagent, for example sulfuryl chloride, N-chloro-
succinimide (NCS), 1,3-dichloro-5,5-dimethylhydantoin (NDDH) or trichloro-
isocyanuric acid [Org Process Research & Development 2002,6,384-393],
In an inert solvent, for example CCly, chlorobenzene, or without solvents
above 40°C and subsequently optionally purifying.

Preference is given to carrying out the reaction at 60-90°C, while
chiorination on the aromatic ring is observed at lower temperatures than
40°C. The purification is preferably distillative or by a silica gel filtration.

- The chlorine _compounds of the formufa (I) are only obtainable very
inefficiently, if at all, by a ring-opening. chlorination of the lactones (B), since
the lactone structure. IS very stable. In addition, the 2-chloromethylbenzoic



inefficiently, if at all, by a ring-opening.
chlorination of the |lactones (B), since 30 the | actone
structure is very stable. In addition, the

2-chl or onet hyl benzoic 5 acid dg{ivatives can
surprisingly be distilled, can be isolated by this

net pur ity and do not react
spoﬂgﬁﬁzﬁﬁ@n*ﬂEU@ﬁﬁﬁgﬁé? Aitigheien b gplated ethis method
| act®F&selientehesmoal mirtyand ddwmotoieiact spentansBesP st course of

. the stmg@t@ dive tHeolaBRinesl eactive brom ne or iodine

compounds may |ikew se be advantageous, in order to
i ncrease the reactivity of this nolecular building

B! odkcomversiorf @ﬁmbﬁihlorﬁ%é“&&%bﬁeﬁg %?Cﬁé(np%@@t(ﬁ 18 gidre reactive

PPA Ho
hav g@ﬁﬂ{& ?’ti‘%‘ﬁ{i‘% Wﬂﬂm@\ég@ﬁvdg@éwﬁ%m adehtageaus idQrder to
i nt nswease othe Toactivitpver thigh ndlebiiar CHY) Rﬁh@%lb@{( th B% further

b d t
oot SytReRls, (RS BRamBRS Sﬁvsﬁﬂ%%ggm WC)hi However, these
sodFRmMPELUBHS dthenr haveli the ltechn@bﬂndlﬁﬂéﬁﬁta?%' ?féntlﬂned in the

10§~| L?"E’?PE“@';% Thbhson\yérgﬁgﬁrﬁ# gﬁéucfal-tn \ oﬁ%a}g&q@%&mmm@; iodine

Wi t‘FP’BHPHP9t'$ @Hfected withiatkalometai kalidusuint |ﬁeﬂfscﬁ¢éﬂé preferably
halwnue d c oun
t an o é%agﬁzl?ge% itgragdefg{ %:cg\[}:ﬁbe ng{){%k-@sﬁ %e(;patlve[y the
?-,@gog%atﬁa&@@@ e furthensynthesiaitan (@Bo Be c4iBd out as a
dne-ponéi%Rv?i@h c&lalytical W &Bichiometric amounts of alkyl halide,

15 based on the chlorine compound used.
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In yet another aspect, there is provided a process for preparing the compounds of the

~formula (C)
. R'
R" ©
}{q
CO,R
(©)
in which

R is H, C1-C12-alky| C3-Cs-cycloalkyl Cg-C12-aryl, Cq- -C4-alkyl-Cg-
Cqo- -aryl or Cs-Cqg-heteroaryl and, in alkyt and cycloalkyl, one “or
" more CHz groups may be replaced by —0- and alkyl, cycloakyl and
aryl may be substituted by halogen |
Y is -(CH2)3 1,3-phenylene, 1 3-cyclohexaned|yl
R’ is H, F, Br, CF3, (C1-Cg)-alkyi, O- -(C1-Cg)-alkyl, pheny!:

R" is H, (C1-Cg)-alkyl, (Cq-C3z)-alkylphenyl, (C5-Ceg)-cycloalkyl, phenyl,
CFg3;



' (C5-06)-cycl oal kyl, phenyl, CF3:

Ris H Ci1-Cl2-al kyl, C3-C8-cycloal kyl, Ce-Cl2-aryl,
Cl 4-al kyl -C6-25 Cl2-aryl or C5-Cl0-heteroaryl and,
in al kyl and cycl oal kyl, one "or nore CH2 groups nmay
be repl aced by -0- and al kyl, c%cloakyl and aryl may
be substituted by hal ogen, Y is® (CH2)3-,
1, 3-phenyl ene, 1, 3-cyclohexanediyl, R is H .F, Br,
CF3, (C1-C6)-al kyl, O (Cl-C6)-al kyl, phenyl; 30 R" is
H,_ Yechesymarirgs reqating@impolnydpbRNg formula (C1)

; 6 which conrlses
reacti ng conmpounds of the formula () \ R Ol K
1-N HO'Y.~O (d) 5 where Y, R and B
defi ned above wi th conpounds of the
ad C®2R 10 (1) where Ris as,.defing ppve in
tol uene, NWP or other aﬁ%Qtic ohye n the
presence of a suitable "5 e, Jpreferably with
pot assium tert-but oxi de, at f N 78 to +50C
preferably at from-30 to +20£, and , subsequently
wor ki ng up extractiHgel y optionally crystallizing
the end product. In st¥IT another aspect, there is

~provi ded the use of the conpounds of the fornmula (I)

as 20 defined above for preparing&BPAR agonists of

- gthe general formula (Q. .

10

15

20

25

where Y, R’ and R” are each as defined above

with compounds of the formula (f)

c
CO,R
(1)

where R is as defined above

in toluene, NMP or other aprotic solvents, in the pres;nce of a suitable
base, preferably with potassium tert-butoxide, at from -78 to +50°C,
preferably at from -30 to +20°C, and _,subsequentiy working up extractively
and optionally crystallizing the end product.

mswammmawmmmme$pmwmdmeme&mewmmMMSdmehmMamas
defined above for preparing PPAR agonists of the generai formula (C).

-

The c?mpound_s of the formula (1) are notable for high stabifity compared to
the corresponding bromine compounds. When the stability of methy!
2-bromomethyl-6-methylbenzoate is compared to that of the analogous
ghlorine cqmpound, the following resuit is obtained: methyl 2-chloromethyl-
~6-methylbenzoate can be distilled without decomposition at 66-77°C/0.1



The compounds of the fornmula (I) are notable for high
stability conpared to the correspondi ng brom ne
conpounds. Wen the stability of nethyl
2- br ononet hyl - 6- net hyl benzoate is conpared to that of
t he anal ogous 25 chl orine conpound, the follow ng
result is obtained: nethyl 2-chloronethyl -
6- met hyl benzoate can be distilled w thout
. deconposition at 66-77C/ 0.1 6a nbar, and only a

| P&Q%nﬁf;sn@@m bodont tethperata2D6f bbeds 120°6 BaUsi aignificant
rtone forpi AN, A e Ne; ot gan be

st‘_gorg‘?ﬁ sli.ﬁbL Y o%rm%\}gmgréﬁng%t @?%Hﬁ?esmg?‘g?g"&’iy over several
st ‘Zt y Bt SIREAR, plabily nifometing 2-brombmethyre-asstaylbenzoate
diiiffiees dlistinetly firedrh thik! ARYéN ) [ the .
content of tge br om ne Yé(mft %nﬁ%:egﬁpﬂg?hﬁ[g@ﬁ%bgfthe Bromlne
sharply within a few days, within one week from92.6 -

to 81.0% wthin 2 weeks to 67.8% and within 2 nonths

to 7.8% At the sane tine, the |actone content rises
from1.9%via 13.9% after 1 week and 89.5%in 2

nonths. 5 The foll ow ng exanples are cited w thout
restriction to them Exanple 1. Synthesis of nethyl
2-chloronet hyl - 6- met hyl benzoate 10 11.9 g of nethyl
‘2, 6-di net hyl benzoate are initially charged in 50 M of,

chl orobenzene adni xed at roomtenperature with 8.2 g

of sulfuryl chloride and 40 ng of AIBN. The m xture
is stirred at 60-90C for 2 h. Afterwards, the mxture

is adm xed with 80 m of saturated NaHCO3 sol ution.
After the 15 phase separation, the organic phase is
washed with 100 m of 10% Na2SO3 sol ution, the
organi c phase is dried over magnesi um sul fate and



t he chl orobenzene is distilled off in vacuo. 15.5 g of
colorless liquid are 'obtained. The product is

di stilled under high vacuum (0.1 nbar, 66-77C).

Yield: 10.2g (71 % of theory; 5}5.2 area% . 20 Exanple
2 Synt hesi s of isopropyl

2 CELREITS A o) BORTPA 8 8, Sl PPt o2

899 /o;,amﬂmn 2 weekectol 67 .88 and withind 2ahonthe o 7.8%. At the same

t 83‘?'%6‘2%% Trliohe dottetrifcs, i 1,804 T8 9P 41fer ™ yeek and
h. ﬁxg%e/? inA&eathg.ure has been cooled, it is filtered

5N|th suction and the succinimde is washed with 20 ni

fﬁ\ ?@ tetrachloride. The filtrates are conbi ned
and Q ing exarpples arasited witheut restrctionstoithemac uo.

21 8 g of color 30 less liquid are obtained. The

S distilled under high vacuum (0.05 nbar,
ﬁ;%tpew ‘eld: 13.9 g (61% of theory; 93.6 area?%.

Exaﬁmt egis abymethylJ-shloforfietigt-Bangityehzoate
102- chl or onet hyl - 6- met hyl benzoate 35 10.4 g of
2- net hoxyeth | 2, 6-di met hyl benzoate are adm xed at
r ooht- tgel%éﬂaﬂm & @vdtmemy%eglzoat&s aré unijiblly [ehargete imnGD ml of

40 dmor@beﬁ\k@r% admiked At tofn térﬁpéltdtw{?e\grth §t2 wg%n%ggﬂm chloride

fter e mxture s
of %ﬂé’c% mg R mﬁsgbedﬂgt%f@plﬁr%tr@ﬁ ahB099eCdpg 2. Afterwards,
phdbe rhixtuteiie ddixen @ith rBme of tsmlﬁuieﬂaNchmesdﬂﬁﬁ&v CAfter the
stilled nder h| h vacu 95-103C

15,7 a0, SaBtyaliRhodtar GIReOy PreesisaMasipd. iitmaDa raf of 10%
erNaﬁﬁ)@ solutioen tiy ofgantit mlegtl!ﬂ)drretﬁ @K@rhﬁb@n@é‘ﬂmtﬁjlfate and
enzoat e are |n
chite SHbroBERAfe & SR Y rRIAER) T5%4 ddiadipsfauid are
r osbiainageT be predudttit distited mfdesuilc_f;hmabuum (0.1 mbar, 66-77°C).
Yield: 10.2g (71% of theory; 95.2 area%).
20
»Example 2:

Synthesis of isopropyl 2-chloromethyl-6-methylbenzoate

19.2 g of isopropyl 2,6-dimethylbenzoate are initially charged in 100 ml of
25 carbon tefrachloride admixed at room temperature with 13.3g of
N-chlorosuccinimide and 200 mg: of AIBN. The mixture is heated to reflux
for 3 h. After the mixture has been cooled, it is filtered with suction and the
succinimide is washed with 20 ml of carbon tetrachloride. The filtrates are
combined and carbon tetrachloride is distilled off in vacuo. 21.8 g of color-
30 less liquid are obtained.: The product is distilled under high vacuum
~ (0.05 mbar, 94-97°C). Yield: 13.9 g (61% of theory; 93.6 area%).

Example 3: : : -
: SyntheSIS of 2-methoxyethyl 2-chloromethyi-6- methylbenzoate
.35 : _ o
104 g of -2-methoxyethyl 2,6—dimethylbenzoate are admixed at room
- temperature with 5.4 g of sulfuryl chloride and 40 mg of AIBN. The mixture
is stirred at 60-90°C for 1-2 h. Afterwards, the mixture is admixed with
.20 ml of water; the phases are separated and the organic phase is dried



chloride and 40 ng of AIBN. The m xture is stirred at
reflux for 4-5 h. 10 Afterwards, it is adm xed with 40
m of saturated NaHCO3 sol ution. After the phase
separation, the organic phase |n% washed with 50 m of
10% sodiumsulfite solution and the organi C phase is

dri % Si U sul f ate. ct-contai ni ng

sol Sﬁll gnﬁll QF@%P el’sélﬁ]at tﬁﬁhp@dlupﬁég g@?ﬁléﬁ’d ungge nigh - vacuum
agai(f-04 mhar @5 035C)c Yickohr6.4 gt (68%hbithiedl; 9ATS &fea%).
distilling off the 15 solvent in vacuo, the product
obtalnedlsabrlght yellow oil. Yield: 8.0 g (73% of

t hed¥XpMe 44 area% . Exanple 5:

8- Mg es@sbﬁbér?zgphﬁi?ﬂ’dr‘a 1ot SHYORPT Opoxy et hy
l] ben}‘%r:lc acid 0 4.8 gﬁ%?%ﬁfﬁﬁ% ¢
2-chl or onet hyl - 6- net hyl benzoate are di ssol ved at room

tenpemaguofebe #?25@ 6nﬂl|n€éthﬂ§§ﬁﬁﬁieaé}@ ﬁlﬁHBII 19% }?5@ m! of
2 O re

The.m re i s heated
o' 2T BRnicFde B ol o ehstratsn With (et th of sulfury
vgg ub[ormlaeam®s4(1mg of AIBN. yiiesl rb)ttm@aﬁsstﬁfeld—ﬁt N‘Eﬂtaﬁ for 4-5h,
oat ).
106 0 AfieRiaRs 8'is Hred i TR BY saRi BN BERES 3pfthion. Arter
add8te Phepei @@aaatzomdﬁev\mganm bﬁaae ris tWasrfedeww 66 af of 10%
5 0 o] t a
539013 Sulfife RORMENPAAE e orbelTE' ARG, Ref; ovél magnesium
t ol ﬁ'g’i@e ﬁ‘?e‘?ﬁﬂgﬂ%comﬁé’"mﬂ wolutioni is filtared ribcbugh sitie€ gel and
forwﬁshe@mgafh lwithe Sovn *bf]&ﬁbﬂh t%irambﬁ&e ﬁ%rt&}&mmg off the
zg{aus 30 ﬁahaser{bs reao organi ¢ pha
1 dnPLEE e Jaroget aht?mefblsﬁﬁ kright 3mlewdpilnYield: 8.0 g
hydt?@%d:étrmirmtSMaam%)_eat ed to reflux for 8 h on a
wat er separator. Subsequently, the m xture is adm xed

with 100 Ml of water and extracted twice with 25 n
of BF@EMplh®r each time. The aqueous phase |s

i AN BnBby a2 bR PR el et S
20yhases have been separated, the organic phase IS

dr |46 QWW@HQFQ%MHP&HMI‘@LS rﬁ@fhgt 2 Fﬁé‘ﬂeVSFE 4;§so!ved at room

e Cr

ved in After
d| :P tyre g} ﬁg& mlzpfzac‘@t@,me gnﬁ@qwxe@mth 35 g of sodium iodide.
The mixture is heated to reflux for -6 h. Subsequently, the solvent is

removed at 0°C in vacuo. The residue is analyzed by means of LC-MS
25 (87.7 area% of methyi 2-iodomethyl-6-methylbenzoate} and dissolved in
20 ml of toluene. The solution is added dropwise at -20°C within 10 min to
“a mixture of 5.0 g of 3-(2-phenyloxazol-4-yimethoxy)propan-1-ol, 4.8 g of
potassium tert-butoxide and 30 ml of toluene. Afterwards, the mixture is

stirred at -20°C for 6 h and diluted with 100 ml of water, and the aqueous
30 phase is removed. The organic phase is admixed with 40 mi of NMP and
10 mi of 32% sodium hydroxide solution and heated to refiux for 8 h on a
water separator. Subsequently, the mixture is admixed with 100 ml of water

- and extracted twice with 25 ml of MTB ether each time. The aqueous
phase is acidified with 5 ml of acetic acid and extracted twice with 50 ml of

35  ethyl acetate each time. After the phases have been separated, the organic

‘phase is dried over magnesium sulfate and the solvent is removed in
vacuo. After the crystallization from diisopropyl ether, 4.2 g of 2-methyl-6-
[3—(2-phenyloxazol-4-ylmethoxy)propoxymethyi]benzoic acid (50% of
theory, 99.2 HPLC area%) are obtained.



[ 3- (2- phenyl oxazol - 4-yl met hoxy) pr opoxymnet hyl ] benzoi c
acid (50% of theory, 99.2 HPLC area% are obtained.
10 2004/ 085377 9 PCT/ EP2004/ 002579 What is cl ai nmed

nd of the formula (1) A COQ2R 5 (1)
wheréJ %&?{’8388%1 Cl12-al kyl, C3-%8-cycl oal kylIPCT/EP2004/002579

C6-Cl2-aryl, Ci1-C4- 10 aIkyI-C6-C12-aryI or

Co- qmﬂahgkﬁmﬁﬂkyk, and, in alkyl and cycloal kyl, one
or nore CH2 groups may be replaced by -0-, and al kyl,
cycl oal kyl and aryl may be substituted by hal ogen. 2.
A Cdnpouﬂﬂc@ﬁpbbﬁd&ﬁtmyhﬁmh ( s claimed in claim1l in
which 15 Ris Cl-C8 al ky -cycl oal kyl or

Cl1- C4- aIkyI C6- Cl2-aryl, each of which may optionally
be substituted by halogen apgt ~xjn which one or tw CH2
groups may be replaced by - 40 3. A conpound of the
formula (1) as clainmed in ehaigwd orCP in which Ris
Cl1-C6 al kyl or Cl-C4-al kyl -C63Cl12-aryl, each of which
may optionally be substitutegobs halogen and i n which

one CH2 group may be repl aced ﬁy -0-. 25 4. A
~ gonpound of the fornula (1) aﬁ)clalrred inclains 1 to
I

3 in which Ris nethyl, ethyl’’ propyl, i-propyl,
t-butyl, phenyl, 2-methoxy- ethyl or benzyl. 30 5. A
process Wwherepr epari ng the conpounds of the formula (I)
as cl ai med

R is H, Cq-Cqo-alkyl, C3-Cg-cycloalkyl, Cg-C12-aryl, C1 -Cyg-

10 alkyl-Cg-C12-aryl or Cs-C1g-heteroaryl, and, in alkyl and

15

20

25

30

cycloalkyl, one or more CHo groups may be replaced by -O-,
and alkyl, cycloalkyl and aryl may be substituted by halogen.

2. A compound of the formula (I)' as claimed in claim 1 in which
R is C1-Cg alkyl, C3-Ce-cycloalkyt or C1-C4-alkyl-Cg-C12-aryi,
each of which may optionally be substituted by halogen and
in which one or two CHp groups may be replaced by -O-.
3. A compound of the formula (1) as claimed in claim 1 or 2 in which
R is C1-Cg alkyl or C1-C4-alkyl-Cg-C12-aryl, each of which may
optionally be substituted by halogen and in which one CH2
group may be replaced by -O-.
4. Acompound of the formula (1) as claimed in claims 1 to 3 in'which
R is methyl, ethyl, propyi, i-propyl, t-butyl, phenyl, 2-methoxy-
ethyl or benzyl.
- b, A process for preparing the compounds of the formula (1) as claimed

in claims 1 to 4, which comprises

reacting dimetf_)y!benzoic esters of the formula (i)



inclains.1 to 4, which conprises reacting
di net hyl benzoic esters of the formula (I1)

10 CO2R

(I'l) where Ris as defined above 5 with a
chlorinating reagent in an inert solvent or wthout
sol vents above 40C and subsequdftly optionally
purifying. 6. A process for preparing the conpounds of
the formula () 10 R R N . CO2R(C in which R

is H C-Cl2-al kyl, C3-C8-cycleoart
G -C4- 15 al kyl -C6-C12- aryl
in al kyl

I, C6-Cl2-aryl,
1o- heteroaryl and,
and cycloal kyl, one~qQr.amre CH2 groups may

be replaced by -0- and al kyl, cycl oaRyl and aryl may

be substituted by halogen, Y ig

) 3-,

1, 3- phenyl ene, 1, 3-cycl ohexanediy2 "R is H F, Br,

CF3,

(C1-C6)-al kyl, O (C1-Co6)-alkyl, phenyl; 20 R' is

H, (Cl-C6)-al kyl, (G -C3)-alkyl phenyl ,
(C5-C6) -cycl oal kyl, phenyl, CF3; which conprises

reacting GREROKIEs Yorhbs RISV 2 () 11 - R

5

10

15 .
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with a chiorinating reagent in an inert solvent or without solvents
above 40°C and subsequently optionally purifying.

A process for preparing the compounds of the formula (C)

Rl
O

R" ,
§,N
Osy-
 COR

€ -

in which

R - is H, C4-Cyo-alkyl, Ca-Cg-cycloalkyl, Cg-C4 2-aryl, C1-C4-
alkyl-Cg-C12-aryl or Cs-Cqg-heteroaryl and, in alkyl and
cycloalkyl, one or more CHo groups may be replaced by —O-
and alkyl, cycloakyl and aryl may be substituted by halogen,

Y is -(CH2)3-, 1,3-phenylene, 1,3-cyclohexanediyl,

R’ is H, F, Br, CF3, (C1-Cg)-alkyl, 0O-(C1-Cg)-alkyl, phenyt;

R" is H, (C1-Cg)-aikyl, (C1-Cgs)-alkylphenyl, (Cs-Cg)-cycloalkyl,

' .phenyl, CF3;

which comprises reacting compounds of the formula (C1)



OR'N HOY (C1) where Y, R and R' are each as

defi ned above 5 with conpounds of the fornmula (1) C
C2R (1) where Ris as defined above 10 in tol uene,
NMP or other aprotic solvents, in the presence of a
suitabl e base, at -78 to +50C, Hhd subsequent |y
worki ng up extractively and optionally crystallizing
the end product. 15 7. The process fef<greparing the
conpounds of the formula-(C) as cl @ Rn claim 6,
wherein the phenyl ring is subfi.i ed-Hy R in the
m or p-position. 8 The & f tjhe conmpounds of the
formula (1) as clained in claiyyss NL 20 to 4 for
prepari ng PPAR agoni stds of the¢ general fornmula (C).

\Y/

(C1)

| where Y, R’ and R” are each as defined ébove

5 with compounds of the formula (1)
Cl
CO,R
()
where R is as defined above
10 |
in toluene, NMP or other aprotic solvents, in the presence of a
suitable base, at -78 to +50°C, and subsequently working up
extractively and optionally crystaliizing the end product.
15 7. The process for preparing the compounds of the formula (C) as

claimed in claim 6, wherein the phenyl ring is substituted by R’ in the

m- or p-position.

8. The use of the compounds of the formula (1) as claimed in claims 1

20 to 4 for preparing PPAR agonists of the general formula (C).



