BICYCEFQ:CMAZCLE AND THI AZOLE SUBSTI TUTED ETHERS The invention relates to
bi cyclic oxazole and thiazole substituted ethers. It concerns the conpounds
~of formula | [err] where X and Y are .each independently oxygen or sulfur; Z
is [ere:] or [err] where [err] and [err] are each independently hydrogen or
| ower al kyl; R3 is phenyl optionally nono- or disubstituted independently

by hal o, | ower alkyl, Iomer al koxy or trifluoronethyl or i s biphenyl;
phenoxyphenyl naphth 10- d| h dro henanth rid and R4 and R5
are each |ndependent5§ ﬁHﬁ '-zﬁyﬁgp éﬂi

~trifluoronethyl or [err] mhere [err] |s hydr ogen, | ower al kyl or
tr|(Iomer)aIkyIS|Ige(lomer)alkyl in free formor salt formas appropriate,

hereinafter bri ef Fje fiyaption elatesstohicysiie oxazolenand thipzeleisyhstituted ethersy Ryl and

| ower al koxy cgnddrRd thelconpotindfbBin@h@n® and are especial ly methyl and
nmet hoxy. Halo can be fluoro, chloro, bromo, or iodo, preferably fluoro or

chloro, especially chloro. X and Y are preferably oxygen. Z is preferably
[err], [err] and [err] arqq ref erably hydrogen or nethyl, especially
hydrogen. [err] is prefer b y. phenyl nono- or dlsubstltuted by chl oro,
especially 4-chloro or e preferably R,

H—Y |

Rs

~ where
X and Y are each independently oxygen or suifur;
Z is -CR,R,- or -CR,R,CH,- where R, and R, are each independently hydrogen or
lower alkyi; '
R, is phenyl optionally mono- or disubstituted independently by halo, lower alkyl,
lower alkéxy or trifluoromethyl; or is biphenyl; phenoxyphenyl; naphthyl;
. 8,10-dihydrophenanthryl; or pyridyl; and
" R, and R, are each independently hydrogen, halo, lower alkyl, lower alkoxy,
trifluoromethyl or -COOR, where R, is hydrogen, lower alkyl or
tri(lower)alkylsilyl(lower)alkyl;
in free form or salt form as appropriate,

hereinafter briefly named "the compounds of the invention".

Lower alkyl and lower alkoxy contain 1 to 4 carbon atoms and are especially
hethyl and methoxy. Halo can be fluoro, chloro, bromo, or iodo, preferably fluoro or
chloro, especially chloro. X and Y are preferably oxygen. Z is preferably -CR,R,-.

R, and R, are preferably hydrogen or methyl, especially hydrogen. R, is preferably
pheny! mono- or disubstituted by chioro, especlally 4-chloro or, even more preferably,
3.,4-di-chloro. R, and Rs are preferably hydrogen or chloro. R, is especially chloro,
preferably 4-chloro. R, is especially hydrogen. R, is preferably lower alkyl, especially
methyl.
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3,4-di~chloro. [err] and [err] are preferably hydrogen or chloro. R4 is
gspQC|aFIy chloro, preferably 4-chloro. [err] is especially hydrogen. [err]
iss preferably | ower alkyl, especially methyl. -2- \When a phenyl ring is
monosubstituted it preferably is substituted in the 4 position. Wien it is
di substituted it preferably is substitute® in the 3 and 4 posi tions.

Bi phenyl preferably is 4-biphenyl. Phenoxyphenyl preferably is

4- phenoxypheny! . Wegsha phenybriag amsmsqbgﬂtgéﬁabmwmy i supstifuieddp é'%enant hryl

preferably '145?%“?09. %hﬁwh Fdié@ﬂ p?erfg.lamypxrs &Bfﬁutea f heaPhnd | S
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Preferred seﬂréfsrau;ensteam dibyidrophenanthoera@ 9. uRyrigyl pfeferablly ys #pyridyldi um salt. A

conpound of e into a salt form as

appropriate erloggﬁe&%fy&%&eWﬁgee% YV étnsigr ggﬁﬁ@"éﬂ when [err] is

hygr ogen, by readhergnipoands ef¢thea dnvention hnawexut infrée forn o, patieularlyushenas
sodium nmet hyl ate for the r eferred
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especially alkali metal salt form. Preferred salts are the sodium or potasslum,

preferably the sodium sait. A compound of the invention in free form may be

converted into a salt form as appropriate in conventional manner and vice-versa, e.g.,

when R, is hydrogen by reacting the free acid with an alkali metal base, such as

sodium methylate for the preparation of the sodium salt form.

Preferred compounds of the invention are the compounds of formula | where

X and Y are both oxygen;

Z is -CR,R,- as defined above;

R, is pheny! optionally mono- or disubstituted independently by halo, lower alkyl,
lower alkoxy or trifluoromethyl; or is 4:biphenyl; 4-phenoxyphenyl; 2-naphthyl;
9,10-dihydrophenanthryl; or 4-pyridyl; '

R, is hydrogen, halo, lower alkyl, lower alkoxy, trifluoromethyl or -COOR,, where
R, is an alkali metal anion or lower alkyl; and

R; is hydrogen or halo; '

hereinafter briefly named "compounds la".

Especially preferred compounds of the invention are the trans
diastereoisomers of the compounds of formula | where
X and Y are both dxygen;
Z is -CH,- or -C(CH,),-;
R, is phenyl optionally mono- or disubstituted independently by fluorine or chiorine,
or disubstituted by fluorine or chlorine and trifluoromethyi; or is 4-biphenyl;
4-phenoxyphenyl; 2-naphthyl; 9,10-dihydrophenanthryl; or 4-pyridyl;



X and Y are both oxygen; Z is [err] as defined above; R3 is phenyl
opti,onally nmono- or disubstituted independently by halo, |ower alkyl, |ower
al koxy or trifluoronethyl; or is 4-biphenyl; 4-phenoxyphenyl; 2-naphthyl;
9,1 O-di hydrophenanthryl; or 4-pyridyl; R4 is hydrogen, halo, |ower alkyl,

| ower al koxy, trifluoromethyl or [err] re [err] is an alkali netal anion
or | oner al Ii E@ R5 | hydr ogen or hal o; hereinafter briefly nanmed
"conpounds Ta"!S EEYEW éf' preferred conpounds of the invention are the
trans di asteﬁeiy e‘h of the conpounds of fornmula | where X and Y are both

O | e i g, o7 o by oo o
fluorine or chlorine and trifluoronethyl; or is 4-biphenyl; _
?ePP]e nl()éyphgm/lor 6%&%%&% of &&&ﬁh? %9 {h%egveerlll?lg}l r|1srt¥|le ;coomrpoﬂﬁ@/ crafI fg}/rrlnila P 3
where X and Y are as defined above;
Z is -CH,-, -C(CH,),- or -CH,CH,-;
R, is phenyl optionally mono- or disubstituted independently by halo, methoxy or
trifluoromethyl; 4-phenoxyphenyl; naphthyl; 9,10-dihydrophenanthryl; or pyridyl;
R, is hydrogen; halo; methoxy; triflucromethyl; or COOH,, where R, is hydrogen,
methyl or (2-trimethylsilyl)ethyl; and
R, is hydrogen or halo;
in free form or salt form as appropriate, hereinafter briefly named "con;pound Is".

A further group of compounds of the invention is the compounds of formula |
as defined above under formula |, in free form or alkali metal sait form as appropriate,
hereinafter briefly named "compounds- ip". '

L

The compounds of the invention ‘may be prepared by a process which

comprises

a) 'for the preparation of a compound of formula | where R, is other than hydrogen,

reacting a compound of formula Il -

z/\ko | .
S

where R, and Z are as defined above,



[err] isshydrogen; hereinafter briefly named "conpounds |b". A further
group of conpounds of the invention is the conpounds of fornmula | where X
and Y are as defined above; Zis [err], [err] or [err]; R3 is phenyl
optionally nono- or disubstituted i ndependently by hal o, methoxy or
trifluoromethyl; 4-phenoxyphenyl; naphthylg. 9,10-di hydrophenanthryl; or
pyridyl; Rdis hydrogen hal o; nethoxy trifluoronethyl; or [err] where
[err] is hydrogwith arsohipoundof fokmulkailnet hyl silyl) et hyl ; and [err] is hydrogen
or halo; in free formor salt formas appropriate, herelnafter briefly
named "conpound Is". A furgher group of conpounds of the invention is the
conmpounds of formula | as ger, £oRmula 1, in free formorI

al kali metal salt formas ap fter briefly named "conpounds
| p*. The conpounds of the i , '
conprises a) for the Rl tion of a conpou Ok. formula | where [err] is
ot her than hydrogen, reacting a conpound of formil a 11 where R3 and Z are
as defined above,

where X, Y, R, and R; are as defined above and

R, is hydrogen or an -amine protecting group; or

b) for the preparation of a compouhd of formula | where R, is hydrogen,
hydrolyzing a compound of formula | where R, is lower alky! or
tri(lower)alkylsilyl(lower)alkyl,

and recovering the resultant compounds of formula 1 in free form or sait form as

appropriate.

The process of the invention can be effected in conventional manner.

Process variant a) is a coupling reaction. It is effected preferably in an inert
solvent such as toluene and in the presence of an organic acid such as p-toluene
sulfonic acid or trifluoroacetic acid. When R, is a protecting group such as tert-
butoxycarbonyl, trifluoroacetic acid is the preferred organic acid. The reaction is
preferably run at a temperature between about 60°C to about 125°C, especially at the
reflux temperature of the reaction mixture. '

Process variant b) is a hydrolysis reaction. It is effected with an appropriate
hydrolyzing agent such as tetrabutylammonium fluoride. A suitable solvent is e.g.
tetrahydrofuran. Temperature is e.g. from about 0° to the boiling temperature of the
reaction mixture, preferably about room temperature.

The compounds of the invention can be isolated from the reaction mixture and
purified by conventional techniques. for example, flash chromatography and
recrystallization.



-4- with a conpound of forrmula Il [err] where X, Y, [err] and [err] are as
defined above and [err] is hydrogen or an am ne protecting group; or b) for
the preparation of a conpound of formula | where {err] is hydrogen,

hydrol yzi ng a conpound of fornmula | where [err] is |ower alkyl or
tri(lower)al kylsilyl(lower)al kyl, and recgvering the resultant conpounds of

formula | in free formor salt formas appropriate. The process of the
i nvention can be ﬁséﬂs‘éa%ifrbm fswsmttheaaﬂngmaffthﬂmsﬁm danditlinfhe i S a
coupling reaction. is effected prefera in an_inert solvent such as
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acid or trifpyesRRafdnat t&ﬁhﬂueé/\bm J\seaédcnbéd BeIBWQFcﬁﬁidoﬂﬁng niiRresl Al as
tert- butoxycarbonyl, trifluoroacetic acid preferred organic acid.

The reacti onsyok lﬁ?’é?@@b’ﬂ? afqinclyded in @R}ﬁ?ﬁ? er@'sdEYWé'en about 60[err]Cto
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preferred. Each of the cis and trans isomers can have two optical configurations.
The compounds may thus exist in the form of the cis or the trans racemate, or of the
individual cis or the individual trans enantiomers.

The starting materials can also be prepared in conventional manner.
The compounds of formula il in which X is bxygen and R, is hydrogen may
e.g. be prepared by reacting.a compound of formula IV

R, R,
v

o 9
CH,-CH-CH,-Y

where Y, R, and R; are as defined above,

with'aq'ueous ammonium hydroxide or condensed ammonia, preferably in an inert
solvent such as methanol. The procedure may be carried out at about 30°C with
aqueous ammonium hydroxide and from about room temperature to about 50°C with
condensed ammonia, followed by isolation by conventional techniques, for example.
evaporation or lyophilization.

The compounds of formula (lll) in which X is sulfur may be prepared using a
conventional Mitsunobo procedure in accordance with the following reaction scheme



reaction s xture, preferably about roomtenperature. The conpounds of the
invention can be isolated fromthe reaction m xture and purified by
conventional techniques, for exanple, flash chromatography and
recrystallization. As appears fromfornula 1, the conpounds of the
invention can exist in the formof isoner®: which can be prepared as such
or readily separated and recovered by conventional techniques such as
descri bed below fromisoneric mxtures. Al such isoneric fornms are
included in the scope of this invention. Thus the conpounds can exist in
the formof cis or trans isomers with respect to the asynetrically
substituted ring carbonngtons garrying the [err] noiety in 2 pwgltlonpand
the [err] noiety in 7a & _8a,pPosition, respectively. The trans BQEFS "ar e
preferred. Each of the ¢ 2yd trans |sodgﬁéx¥ﬁﬁ have two opti ¢a
configurations. The cong may thus exisr—™n the form of thg¢
trans racenate, or of tQ agh vi dual cis (PhegPe i ndivi dual tra
enanti oners. The st ting Aterial s can almapge prepar &P onveayti onal

manner. The co ound of flormula Il in which Xis ywa éﬂ\é IS
hydr ogen may ReHliy-C 'fh%‘bé?ed by reacting a conpoun b |V

R, Ry
hydrolysis

—>

1
R,'HN-CH,-CH-CH,-0

where R, and R; are as defined above; Phe is p'henyl; R, is an amino protecting
group; and DIADC is diisopropyl azodicarboxylate.
Isolation is e.g. by flash chromatography.

Many of the compounds of formula il and 1V are known and may be prepared
by methods described in the literature. The starting materials not specifically
disclosed herein or in the literature may be prepared by conventional methods or as
described in.the Examples using known starting materials.



where Y, [err] and [err] are as defined above, w th aqueous anmoni um

hydr oxi de or condensed anmoni a, preferably in an inert solvent such as

met hanol . The procedure nay be carried out at about 30[err]C with agueous
ammoni um hydr oxi de and from about roomtenperature to about 50[err]C with
condensed anmoni a, followed by isolationdgy conventional techniques, for
exanpl e. evaporation or hyophilization. The conpounds of formula (I11) in
which X is sul f urTheelglidwing Exampies illusiratg the rvertoH. | They! ardlnos limrdtiveprancedur e
i n accordance with the follown 5g§ﬂ§ac on schene -6- [err] where [err]
and [err] ar@mPEraiues Acgindrares 9% henyl; [err]' is an anino

protecting group; and DI ADC is diisopropyl azodi carboxylate. Isolation is

e.g. by flash chrorratorah ._Many _of the conpounds_of fornula 11 and |V
are known anExamplest nAdnEans29:i(4:{ M@%@Mﬁ“@@?—ature The
starting materials not ®A$8 AP SR EI NP MO RREONAITONE terat ure

‘may be prepared b conventlonal rret hods or as descrl bed in the Exanpl es
‘usi ng known st art e -a| S-O Z—CHz.R = 3,4-dichlorophenyl; R, = 4-Cl; R;=H,;

R, and -CH,Y- carrying chain in trans to each other]
[Process variant a))

A mixture of 6.2 g of 3~(3,4-dichlorobenzoyl)propionic acid (compound of
formuia If), 5 g of (-)-3-(4-chlorophenoxy)-2S-hydroxypropylamine (compound of
formula iil) and 0.05 g of p-toluenesulfonic acid monohydrate in 100 mi of toluene in
a round bottom flask equipped with a Dean-Stark water separator is heated at reflux
for 5 hours. After cooling the reaction mixture to room temperature, the solvent is
evaporated in vacuo to yield a brown gum which is flash chromatographed on 250 g
of silica using 1000 ml of hexane/ethyl acetate (2:1) to give 3.2 g of gum. The gum is
crystallized from ethyl acetate and hexane to yield 2.5 g of titie compound as a
white solid [m.p. 102-104° [0,® = -8.01° (c=1, MeOH)].

The starting material is obtained as follows:
Method 1:
Step A: To a solution of 35.1 g of triphenyiphosphine in 75 mi of tetrahydrofuran is
added dropwise a solution of 21.6 ml of diethyl azodicarboxylate in 25 mi of
tetrahydrofuran. As a precipitate begins to form in the reaction mixture, a solution of
10 g of R(+)-glycidol and 17.3 g of p-chlorophenol in 10 mi of tetrahydrofuran is
added; the mixture is stitred at room temperature overnight. The solvent is
evaporated under reduced pressure, and the solid residue obtained is taken up in a
mixture of 250 mi of hexane and 250 mi of diethyl ether. After removing the insoluble
material by filtration and washing with a mixture of 250 ml of hexane and 250 mi of
diethyl ether, the combined organic phase is evaporated in vacuo to give an oil which
is distilled to yield 4-chlorophenyl-S(+)-glycidyl ether as an oil
[b.p. = 112°/1.58 mmHg; [a],*® = +4.81° (c=1, CHCL)].



-7- The followi ng Exanples illustrate the invention. They are not
limtative. Al tenperatures are in degrees Centigrade. Exanple 1: [err]
[Formula I: X =Y =0 Z = CH; R3 = 3,4-dichlorophenyl; R4 = 4-C; [err]=
H, [err] and [err] carrying chain in trans to each other] [Process vari ant
a)] A mxture of 6.2 g of 3-(3,4-dichloroigenzoyl)proplonic acid (conpound
of formula 11), 5 g of (-)-3-(4-chlorophenoxy)-2S-hydroxypropyl am ne
(compound of SteprBruAssolutioh cfin8.50y 664-gharophémyi<S¢rieglytidghethentri 25 myiobhydr at e

vt o sopar oPgaNgr s sifad id P fy BESmMEpiaRa e B5Ep & 7T e e one | on
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from et hyl agmggoﬁm[jnfgex@mﬂoe [}, <l-L6P (]g_pfcmcyg) e conpound as a white

solid [mp. 102-104[err [err] = -8.01[err] (c=1 OH)]. The starting
material is obtained as follows: Method 1: Stp A: To a solution of 35.1 g
of triphenyl gagegy:ne in 75 m of tetrahydrofuran is

To a solution of 4.5 g of L(-)-dibenzoyltartaricacid in 10 ml of methanol is
added a solution of 5 g of (::)-3-(4-chlorpphenoxy)-z-hydroxypropylamine in 10 mi
of methanol. The flask is rinsed with 5 ml of methano! and added to the salt mixture.
The salt mixture is cooled to 0° to start crystallization. After 3 hours, the salt mixture
is filtered to yield 4.9 g of solid. This is dissolved in 58 ml of methanol and filtered,
and then about 50 m! of diethyl ether is added to the cloud point. Rap?cl
crystallization occurs at room temperature yielding 4.2 g of product. The
recrystallization is repeated using a minimum of hot methanol and diethyl ether to
obtain a white solid [m.p. 187-188°; .[a},* = -72.9° (c=1, CH;OH)]. This salt is
dissolved in 2N NaOH, and the aqueous layer is extracted with methylene chioride
(3 x 50 ml). The combined organic extracts are dried over anhydrous MgSO,,
filtered, and evaporated in vacuo to yield (4)-3-(4-chlorophenoxy)-zs-hydroxy-
propylamine [m.p. 107-111°; [a],® = -3.7° (¢=1, CH,;OH)).

[Diastereoisomer of the compound of Exampile 1]
[Process variant a)]

Reaction of (+)-3-(4-chiorophenoxy)-2R-hydroxypropyiamine in a manner
~ analogous to Example 1 gives the title compound as a white solid [m.p. 102-104°;
[o]p®® = +7.97° (c=1, MeOH)].



added dropwi se a solution of 21.6 ml of diethyl azodicarboxylate in 25 ni
of tetrahydrofuran. As a precipitate begins to formin the reaction

m xture, a solution of 10 g of R(+)-glycidol and 17.3 g of p-chl orophenol
in 10 M of tetrahydrofuran is added; the mixture is stirred at room .
tenperature overnight. The solvent is evaferated under reduced pressure,
and the solid residue obtained is taken up in a mxture of 250 m of hexane
and 250 m of di eTHw&ta&ihbmnatenﬁl usaobtaiaao\ahalggmisdy asidedanbed imBxamplal1, loging
filtration an th a.mx of hexane and 250 m of

di et hyl et he" e[rl%e ﬁ%ﬁb ﬂ@ "%F'Bg'n{sg(bﬂﬁgpz 'b“xfa%?‘sﬁ‘dg"’%s vacuo to give an
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of met hanol ngamieﬂorp[ ﬂ—rﬁsm(émmn@l ],@rmamﬂzh{aﬁudgoréanaan 78[err].
The seal ed bo

is heated at 40 erz]e hours on an oil bath, then
cooled to - 78‘[!‘@%’?“5%’1‘??”6?)%@&"4-'?@' bﬂt%ﬂ'ﬂc FS"’r'@rﬂﬂ?@(?ftl-é')‘iﬂi’@zﬂy'ta"a"c
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To a solution of

107-111 Met hod 2:
4.5 g 01[erLE] bQJn&H%/F QZ[%%LAddéﬁ"'I(FHaMH)Lf met hanol is

o r - - -on
and
- -tetr o - 0

[Racemate of the enantiomers of Examples 1 and 2: R; and -CH,Y-
carrying chain in trans to each other; and corresponding cis racemate]

[Process variant a)]

_ A mixture of 24.5 g of 3-(3,4-dichlorobenzoyl)propionic acid and 20 g of
3-(4-chlorophenoxy)-2-hydroxypropylamine is reacted analogously as described in
Example 1. Flash chromatography is effected on 750 g of silica using 5000 mi of
methylene chloride/methanol (99.5 : 0.5) as eluant to give a fast moving product and
a slow moving product. The gum obtained after evaporation of the solvent from the
faster moving product is crystallized from methylene chioride and diethyl ether to yield
the first title compound (m.p. 126°). The second title compound is obtained as

the slower moving cis product in a similar manner.

The starting material is obtained analogously as described in Example 1,
method 1, step B, starting from 4-chlorophenyl glycidyl ether, whereby aqueous
ammonium hydroxide solution at 30° is used in place of ammonia at -78°, to give
3-(4-chlorophenoxy)-2-hydroxypropylamine as a white solid (m.p. 85-87°).



added a solution of 5 g of ([err])-3-(4-chlorophenoxy)-2-hydroxypropyl am ne
in 10 mM of nmethanol. The flask is rinsed with 5 m of nethanol and added
to the salt m xture. The salt mxture is cooled to O[err] to start
crystallization. After 3 hours, the salt mxture is filtered to yield 4. 9 g
of solid. This is dissolved in 58 mMl of At@-hanol and filtered, and then
about 50 m of diethyl ether is added to the cl oud p0| nt . Rapi d
crystal | i zat Examplecdsr s {a)-trans-2r[(4Carhoxyphengxy)methyil-Za-f4-ghlofo-pr oduct . The
recrystallization is reqphemybe ' srvoixi2] Xazoh-5(6 e

‘ether to obtain a white SO|Id [mp 187 188[err] [err] = -72. 9[err] (c=1,
lerr])]. This sal[Fomsuldil:s 0+ \Yed O;1Z 2 CHYpRL = mmhmrgulmmdoqmmgs}i
extracted with methyl ene cidemateteRy{ &hdx -6H,YH carryihgechainihitrand te egenoiner;
extracts are dried over amnydearespdidifysodiumtsaitpd, and evaporated in vacuo
to yield (-)-3-(4Pedtess opiiemtb) y)sall Sormationxy- propyl am ne [ m p.
107-111[err]; [err] = -3.7[err] (c=1, [err])]. Exanple 2: [err]

[ Di ast ereoi soner of the conpound of Exanpl e 1] [Process variant a)]

Reaction of (+)-3-(4 l.oro nox 2R- pr.opyl anj ne.in nner

anal ogous to( Exa s?m ?Q/@gg (FQ‘ ?’Q"Eé&%ﬁﬁ "5@@%?@%&"??‘[”&5.

102-104[err] bhérﬂﬂy]meth’yﬁ—ﬁz{@ﬂiIbtdﬁhehyl-ﬁ/,hﬂ‘fd—tetrahydropyrrolo[2,1 -bloxazol-
5(6H)-one (compound of Example 51) in 100 ml of tetrahydrofuran is added dropwise

a solution of 38 ml of 1M tetrabutylammonium fluoride in tetrahydrofuran; and the

mixture is stirred at room temperature for 16 hours. After evaporating the reaction

mixture to dryness on a rotavapor, the gum obtained is dissolved in ethyl acetate,

and the organic solution is washed with 10 ml of ice cold 0.5 N HCI, water, brine,

dried over anhydrous magnesium sulfate and filtered. The filtrate is concentrated

under reduced pressure to give the title compound in free acid form as a

. crystallline solid:

'H-NMR [CDCI,, (CD,),SO}: 2.12 ppm{1H,m); 2.45-2.68 (2H,m); 2.78 (1H,m); 3.17
(1H,dd); 4.02 (2H,m); 4.18 (1H,dd); 4.39 (1H,m); 6.95
(2H,d); 7.36 (2H,d); 7.43 (2H,d); 7.93 (2H,d); 12 10
(1H,bs).

This acid is dissolved in a mixture of 40 ml of methanol and 10 ml of
methylene chloride and then treated with 1.8 ml of 1 M sodium methoxide in
methanol for 5 ﬁinutes at room temperature. The mixture is concentrated under
reduced pressure and the residue obtained is triturated with diethyl ether to yield the
title compound in sodium salt form as a white solid (m.p. > 200°).



The starting materi al
using either nethod 1, starting
4- chl orophenyl - S(-) - gl yci dyl
[err])] and step B gives (+)-3-(
white solid [mp. 104-107[err];

2 starting from.an equi val ent an
pl ace of L(-)di@nzoyltantaric g

(+) - 3- (4- chl or ofhenoxy) - 2R- laydr dxy
+3.6[err] (c=1, Terr])]. |Ex&mpl ¢
enanti oners of mxanpl es and 2:

each other; andgorrespondi ng ci
of 24.5 g of 3- (@, 4- di chljor gbenz
3- (4-chl or ophengky) - 2- hydr oBygr
described in Ex&irpl e 1. Kl as#fch
usi ng 5000 m ofg met hyl ene tahﬁor

a fast noving preduct and agsfov
evapor ati on of e solvent from
from net hyl ene | oride and_di et

(mp 126[err]) o,The sec nd“’tEtI

et her

I s obtained anal ogously as described in Exanple 1,

from(S)(-)-glycidol, whereby step A gives

as an oil [err] -3.9[err] (c=1,

4-ch|omqghenoxy)42R-hydroxypropylanine as a
[err] +5.77[err] (c=1, [err])] or nethod

bunt  of D(+) - di benzoyl tartaric acid in

cid, whereby there is obtained

gy opgl®@ °°'m tn 10 rr] =
3 *F%rérig-@[ § ggénﬁ%ég‘ E e] .
[ & r]mdh&f‘err] J;a'!Ean‘ﬁ ch& n &rans to

s racemate] [Process variant” )T A™mi xture

oyl ) propi oni ¢ aci*d and 20 g of

pyl am ne is reacted anal ogously as

r oratogreaphy msmead freet @dman of B0mgmab osi | i ca

i de/ met hanol (99.5 : 0.5) as eluant to give
novi ng product. The gum obtai ned after

the faster noving product is crystallized

hyl ether to yield the first title conpound

e conpound i s obtained as
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the slower noving cis product in a simlar manner. The starting material is
obt airned anal ogously as described in Exanple 1, nethod 1, step B, starting
from 4-chl orophenyl gl ycidyl ether, whereby aqueous anmoni um hydr oxi de
solution at 30[err] is used in place ofl2monia at -78[err], to give

3- (4-chl or ophenoxy) - 2- hydr oxypropyl ami ne as a white solid (m p

85-87[err]). 110- Exgnple 4: Jerr] [Formula |I: X =Y = Z = [err];
[err] = 4-chl orophenyl; [es = o4» COQH,; Eﬁ? %? H;, .r acenat e;, [éh éaag [err]
carrying chain in tP-ans 2% DEHER a RS &I ng s&! %f;

[ Process variant {b)E+ Scl|t TTorQyes (o] " To @ ] G fogd <=D$2'T,_
([err])-trans-2-{[4-[(2]tri metd s%eth@fx%g%géﬁlg "~§g
phenoxy] et hyl ] - Ya- (4- chl or ophenyl -2, 3, 7, 7a-t et rahydr opyrrol of 3_2 1+~

- b] oxazol - 5(6H) onﬁ (conpound of Exarrpl e 51) in 100 m of tetrahydrofuran

A1

is added dropwi s¢ ags®l gtion of 38 mi of 1 Mtetrabutylamoni WnF Cudride in
t et r ahydr of ur an; anE’ Fhe PP & FEOPiP 2P Rt rdSHF PSP & A ® PSP ™16
hours. After evaporgtlﬂnc the reaction mxture to dryness on a rotavapor,

t he gum obt ai ned i s<d®sgol ved in et hyl acetate, and the organic solution is
washed with 10 mf of ice cold 0.5 N HO, water, brine,
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dried over anhydrous magnesium sulfate and filtered. The filtrate is

concentrated under

reduced pressure to give the title conmpound in free acid

[err] This acid is dissolved in a m xture of

formas a crystallline solid:

40 m " of net hanol

¥hloride and then treated with 1.8

e

n

and 10 m of nethyle
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in vehicke. The animals receive 0.1 m /10 g body wei ght adm nistered orally
by. gavage. On day 1, blood glucose |levels are sanpled fromthe tip of the
tail at 2 and 4 hours post-dose. On day 3, blood glucose |evels are sanpl ed
at 2, 4 and 8 hours post-dose. Blood glucose |evels are neasured by the

gl ucose oxi dase nethod (YSI Model 27, Yel4gw Springs, Chio). Behaviora
observations are nade on day 2 before dosing and on day 3 before the 4 hour
post - dose sanpl i "MMhefxdmpdiindg bEfofmalad i tteé farisorpharhacsishicly aceptable @alt Of

behavi or and,_incl ude di.arrhea rtaljt | acrimation, |oconption, . .

o1 1 06r 66t | orfom s EpREPrate, Bripinaht bk stmec i agants Pt top GRPRPR X0l body
t enper at ur e. phBRlcalogicdl /lctdtye dn baAkullr, théy &re. hypodipcerhic agente. aihepavathuenal
assessnent: la. A S%/St emat i c, quant Itative rocedure for assessl ng t he

behavi or al dRECHRY LprofseAspharmgacgulicals, ¢-geintne Yeatment ptdiabelar nacol ogi ca 12
(1968) 222-257. Efficacy for glucose lowering is determ ned by conparing

gl ucose |l evels of_control- animals to those of treated animals. Efficacy of
100 % repr esent s Hhfcisandicated in gandard dgsts, o.qyinyiredy the b myogvtesareatyinjaan

m ce. The [ ehf lhuéabéal likét! cul ated on day 3,. is the anount of test agent
estimated to produce 50 % of maxinmal efficacy in ability of the agent to
normal i ze bl ood JihgdSsmyperesereen detegnians th “’qchéffﬂ‘rﬁ/@h{ﬁ%ﬁo%lﬂy' t herefore

i abot co. TroonaerdREns BPIG| A i pERCQiEan h el af rsBBc Ihe, D Rat Lo
i nvent i on wimvomﬁtgf(%Mimeg’.?lgt.ura)ﬁoilqwomiaﬁre%nﬂimainedg‘feﬁglbsm'%mdi,ﬁed he
gs\gvg‘; | ag 21 Elgid'S Aedfifin TREM) Gibdoy Shhthihird 5 hiMF ofiRBSH hAd To BE LAPsdRAL €d-
supplement. The L6 myoblasts are plated in 96-well microtiter plates at a density of
3000 cells/well. Differentiated myocytes are used in experiments on the 11th or 13th
day after plating. All test agents are dissolved in 1 % dimethylsulfoxide (DMSQ) in
serum-free iesting media. The DMSO has no effect on glucose utilization. Each
experiment includes the following internal controls: water, glucose standard
" (300 mg/di), media blank, media control, ciglitazbne standard (30 yuM) and an insulin
dose-response curve (0.03 - 1 uM). All compounds are tested in quadruplicate in
each experiment at concentrations of 1, 3, 10, 30, 100 and 300 yM. The L6 cells are
treated with test compound and DMEM containing 15 mM glucose for 20 hours.
Glucose utilization is assessed by measurement of glucose remaining in the media
using a Qlucose oxidase assay (Ciba-Corning #S1004B). The EC,, is the
concentration of the test agent estimated to produce 50 % of the maximum response

versus control.

The antidiabetic activity is indicated jn vivo e.g. in the ob/ob hypoglycemia test
ih male ob/ob mice, given 1 to 200 mg/kg of drug. The mice, approximately 2 to
3 months of age, weighing about 30 g, are kept in a room at a controlied ambient
temperature of 22° C and a 12/12 hour light/dark cycle for at least seven days before
the screen and then durinQ testing. In the ob/ob screen, Purina rodent chow and
water are available ad libitum. For each screen, mice are matched and placed in
treatment groups (six mice per group) on the basis of initial blood glucose levels the
day prior to screening (day 0). Animals are dosed once a day for three days with



i ndi cated daily dosage is fromabout 50 ng to about 600 ng per day,
preferably from about 100 ng to about 300 ng per day, or about 500 ng per
day, conveniently administered e.g. in divided doses up to 4 tines a day.
The agents of the invention may be administered in a manner simlar to
known standards for the above uses. It h#@d-been deternined that the agent

of Exanple 3, i.e. ,él[e%-trans-z-%m-chol or o- o
phenoxy) met Hefthet vehigle ( XyRetwinshunse §-5%gwith TweenBpP 9.8, o) 5§95t SPEPOURd

- b] oxazol - 54 GbhicieNerndaimals [réédive ©f rPRLY bddy whightadrhifistdtedpay by test and
about 62 ng/ kg in the ob/ob hypoglycem a test. The ereferred agent of .the

i nventi on, tg@ya%npgm 1, fblood Mgﬂ@rels, are sampled from the tip of the tail at 2 and
(-)-(trans) %&Jré ﬂbﬁtﬁcﬁépmﬂﬂﬂ% N@é&‘%hhos@a!aoas Ardlsrhpled at 2, 4 and 8 hours
, 7, (a- o[ 2, 1-b] (6

phenyl )-2,3 tetrahydropyrro oxazol -5(6H)-one has an [err] of
about 10 pMpost-dege. | Blopg glugese lexels ass measuredibyihe gluspse axidase methodom about

20 to 170 "ﬁ"f%ﬂlﬂoﬂefé‘ﬁ méﬂ%ﬁxgé)%lﬁ&)‘?rﬁ&agﬁél -oPF&'izaﬁJ?ﬁ 16 Meie it day 5€
agents of the InventTdn may be adm nistered orally or parenterally,” as such
or adni xed hefdre closingrandamedayphbeforecbet4 bour posi-desersampling Paried.efheseThey may
be adm ni st eo"bggn}#ffor%ngrecbgwﬁpﬁ'19“%'céé)bﬁf‘ehg\ﬁ3r Hﬁ&mgicmb%ar%e%hﬁﬁ’ty, e.g9.
orally, in suc ornms as tablets, dlsper5| I'e powders, granules, capsul es,
syrups and dadrimation, lanomption: ptiearedtion, tritches, tremens; body pasitien, gagpiraing sate,

P Teoent ! o ERRERbiaRRS. Thiy BN Ldbdted' RoIniiR 8. citfpréhBheivd' 20! Ve
observational assessment: 1a. A systematic, quantitative procedure for assessing
the behavioral and physiological state of the mouse, in Psychopharmacologica 12
(1968) 222-257. .

. Efficacy for glucose lowering is determined by comparing glucose levels of
control animais to those of treated animals. Efficacy of 100 % represents the ability
to normalize glucose levels to that of lean mice. The ED,, value, calculated on
day 3, is the amount of test agent estimated to produce 50 % of maximal efficacy in

ability of the agent to normalize blood glucose levels.

The agents of the invention are therefore indicated for use as hypoglycemic
agents, e.g. in the treatment of diabetes. The anti-diabetically effective dosage of the
agents of the invention will vary depending e.g. on the particular agent employed, the
mode of administration and the severity of the condition being treated. However, an
indicated daily dosage is from about 50 mg to about 600 mg per day, preferably from
about 100 mg to about 300 mg per day, or about 500 mg péf day, conveniently
administered e.g. in divided doses up to 4 times a day. The agents of the invention
may be administered in a manner similar to known standards for the above uses.

it has been determined that the agent of Example 3, i.e. (:t)-trans-z-[(4-chlord-
phenoxy)methyl]-7a-(3,4-dichlorophenyl)-2,3,7,7a-tetrahydropyrrolof2,1-bJoxazol-
5(6H)-one has an EC,, of about 14 uM in the L6 myocyte test and about 62 mg/kg in
the ob/ob hypoglyi:emia test. The preferred agent of the invention, the compound of



with the-carrier or adjuvant. Capsul es containing the ingredients indicated
bel ow may be prepared by conventional techniques and are useful in treating
di abetes at a dose of one or two capsules two to four tines a day:

| ngr edi ent Weight (ng) - Conpound of Exanple 1

250 Lactose 445_{gal l oi dal silicon

50 Stearic acid 5 Tot al

750 The i nvestdniple 3| 5@ (I)f(ﬁahéj% WHIBWUM etﬁ?limﬁ-‘fs idRhforsoMPri sing an
agent of the i nvent i on together with one.pharmaceutically

accept abl e dHeny2.%f, 7@1‘?‘[?@3!@’09&@%[260”9&%@!'5@@ Q‘?ﬁi‘aﬁ AnrfeCug P&éPQHted in
convent i onal 1gTEANR thd Ve rﬂyﬁbﬂg tékt afid %E sRinificlf éc'ﬂ 6rﬁ AbbAIRY 135170/nb/kgal

| east "one phar naceutica acceptable carrier luent. Unit dosage forms
cont ai n, forl"é%ﬁypbhngim%iﬁﬁ% mg to about 500 my of active substance.
-19- d ai ns:

For the above use, the agents of the invention may be administered orally or
parenterally, as such or admixed with conventional pharmaceutical diluents and
carriers. They may be administered by any conventional route, in particular enterally,
e.g. orally, in such forms as tablets, dispersible powders, granules, capsules, syrups
and elixirs, and parenterélly as solutions or emulsions. These pharmaceutical
compositions may contain up to about 90 % of the active ingredient in combination
with the carrier or adjuvant. 3

Capsules containing the ingredients indicated below may be prepared by
conventional techniques and are useful in treating diabetes at a dose of one or two
capsules two to four times a day:

Ingredient —Weight (mg)
Compound of Example 1 250
Lactose 445
Coiloidal silicon 50
Stearic acid 5

Total 750

The invention also provides pharmaceutical compositions comprising an agent
of the invention together with at least one pharmaceutically acceptable carrier or
diluent. Such compositions may be manufactured in conventional manner by mixing
an agent of the invention together with at least one pharmaceutically acceptable
carrier or diluent. Unit dosage forms contain, for example, from about 25 mg to about
500 mg of active substance.



1. A conpound of formula [err] where X and Y are each indepe I

or sulfur; Zis [err] or [err] where [err] and [err] are eacumﬂﬂ#"#mﬂﬂgﬂlm
hydrogen or lower alkyl; [err] is phenyl optionally nono- or diseabstitui *

i ndependently by hal o, |lower alkyl, |lower alkoxy or trifluoromethyl; or is
bi phenyl; phenoxyphenyl; naphthyl; 9, 10-dBhydrophenanthryl; or pyridyl; and
[err] and [err] .are each independently hydrogen, halo, |ower alkyl, |ower
al koxy, tri iQlaioysonet hyl or [err] where [err] is hydrogen, |ower alkyl or
~tri(lower)al kylsilyl(lower)alkyl; in free formor salt formas appropriate,
2. A conpound according to claiml1l of fornula | as defined in claiml, in

- trans i soneri c Afcompoond lof foemplact to the asynetrically substituted ring
carbon atons carrying the [err] noiety and the R3 noiety, respectively; in
free formor salt formas_appropriate. 3. A conpound according to claim1l
of formula | where X and R are both oxygen; Zis [err] as defined in claim

1; [err] is phenyl optjongl]yx.nono- or disubsiit tg;d | ndependently by hal o,
| ower al kyl, __& |

Z CH,—Y

%N ) R5

o)

where

X and Y are each independently oxygen or sulfur;

Z is -CR,R,- or -CR,R,CH,- where R, and R, are each independently hydrogen or
lower alkyl;

R, is phenyl optionally mono- or disubstituted independently by halo, lower alkyl,
Iowér alkoxy or trifluoromethyl; or is biphenyl; phenoxyphenyl; naphthyl;

_ 9,10-dihydrophenant'hryl; or pyridyl; and

R, and R, are each independently hydrogen, halo, lower alkyl, lower alkoxy,
trifluoromethyl or -COOR, where R; is hydrogen, lower alkyl or
tri(lower)alkylsilyl(lower)alkyl;

in free form-or salt form as appropriate,

2. A compound according to claim 1 of formula | as defined in claim 1, in trans
_isomeric form with respect to the asymetrically substituted ring carbon atoms
carrying the -CH,Y- moiety and the R, moiety, respectively;

in free form or salt form as appropriate.

3. A compound according to claim 1 of formula | where

X and Y are both oxygen;

Z is -CR;R,- as defined in claim 1;

R, is phenyl optionally mono- or disubstituted independently by halo, lower alkyl,
lower alkoxy or trifluoromethyl; or is 4-biphenyl; 4-phenoxyphenyl; 2-naphthyil;
9,10-dihydrophenanthryl; or 4-pyridyl;



| ower al koxy or trifluoronethyl; or is 4-biphenyl; 4-phenox
2-napht hyl ; 9, 10-di hydrophenant hryl; or 4-pyri dgl X p_ 20- éﬁ!mu””" l’bmu "’
Hal o, | ower al kyl, |ower al koxy, trifluoronethyl or [err] whefe fery n| Ssa

al kali metal anion or lower alkyl; and [err] iIs hydrogen or halo; or
formula | where X and Y are both oxygen; “#0-is [err] or [err]; [err] |s

phenyl optlonallg nono- or disubstituted i ndependently by quorlne or
chl orine, orRdiishpdroper;thalp, igweraliev, i lpperAlkoxy) 'IﬂP‘PF@m&ﬂH" ot i1GPQABs IR Y| ; or

i s 4-bi phenyl ; p(g mﬂgpgmﬁpn@m{amog -d 3N r Biikyl; Shal0- di hydr ophenant hryl ; or
4- pyri dyl ; [err *I's 4-chloro; and [err] is hydrogen. 4. A conpound

accor di ng t oRgligthydregen of Balgula | where X and Y are as defined in claim1:
Zis [err], [err] or [err]; [err] is phenyl optionally nono- or
disubstituted independently by hal o, nethoxy or

or of formula | where

X and Y are both oxygen;

Z is -CH,- or -C(CH;),~; _

R, is phenyl optionally mono- or disubstituted independently by fluorine or chiorine,
or disubstituted by fluorine or chlorine and trifluoromethyl; or is 4-biphenyl;
4-phenoxyphenyl; 2-naphthyl; 9,10-dihydrophenanthryl; or 4-pyridyl;

R, is 4-chloro; and -

R; is hydrogen.

4. A compound according to claim 1 of formula | where

X and Y are as defined in claim 1;

Z is -CH,-, -C(CH,),- or -CH,CH,-;

" R, is phenyl optionally mono- or disubstituted independently by halo, methoxy or

trifluoromethyl; 4-phenoxyphenyl; naphthyl; 9,10-dihydrophenanthryl; or pyridyl;

R, is hydrogen; halo; methoxy; trifluoromethyl; or COOR, where R, is hydrogen,
methyl or (2-trimethylsilyl)ethyl; and

R, is hydrogen or halo;

in free form or salf form as appropriate.

5. A compound according to claim 1 of formula | where the substituents are as
defined in claim 1, in free form or alkali metal salt form as appropriate.

6. (z)-trans-2-[(4-Chlorophenoxy)methyl}-7a-(3,4-dichlorophenyl)-2,3,7,7a-tetra-
hydropyrrolo[2, 1-bJoxazol-5(6H)-one in free form or salt form as appropriate.

| 7. (-)-trans-2S-[(4-Chlorophenoxy)methyl]-7a-(3,4-dichiorophenyl)-2,3,7,7a-tetra-
hydropyrrolo[2,1-bJoxazol-5(6H)-one in free form or salt form as appropriate.



>

trifluoronethyl; 4-phenoxyphenyl; naphthyl; 9, 10-di hydroW
pyridyl; [err] is hydrogen; halo; nethoxy; trifluoronet hyI [
['err] is hydrogen, methyl or (2-trinethylsilyl)ethyl; and [ “m

cBrdi ng

or halo; in free formor salt formas appropriate. 5. Acorrpourrd &c

to claim1 of forrrula | where the substitéknts are as deflned in claiml,
in free for al kali nmetal salt formas appropriate. 6.

([err])-tran®- zAP[%eE?]FQSPé?ﬂ?é'HSMWWF]aGMdm ta clgim| Qﬂ'@ﬁfﬁ&WI) 2,3,7, 7a-
tetra- hydropyrrol o[ 2, 1- b] oxazol -5(6H)-one in free formor salt formas
appropri ate.

(-)-trans- 2§)[ (Tar the| RERRASAAN.RE,A FRITPRUNH. #éowiallwhen@mmmymgnm@ogema t et

ra- hydropyrrolrgﬁa,ngggﬂrﬁmldf%ma ne in free formor salt formas
appropri ate. -21- 8. A process for preparing a conpound according to

claim1l conprising a) for the preparation of a conmpound of fornula I where
[err] is other than hydrogBn, reacting a conpound of formula 11 where [err]
and Z are as defined in Im1, with a conpound of formula Il [err] where
X, Y, [err] and [err] Zre odefined inclaiml and [err] is hydrogen or an

am ne
}-m

where R; and Z are as defined in claim 1, with a compound of formula |

nx R, 1
: CH,—Y .
R,HN—— R,

where X, Y, R, and R; are as defined in claim 1 and R, is hydrogen or an amine
protecting group; or

b) for the preparation of a compound of formula | where R, is hydrogen,
hydrolyzing a compound of formula | where R; is lower alkyl or
trilower)alkylsilyl(lower)alkyl,

and recovering the resultant compound of formula | in free form or salt form as
appropriate.

9. A pharmaceutical composition comprising a compound according to any one of
claims 1 to 7 in free form or pharmacologically acceptable salt form as appropriate
together with at least one pharmaceutically acceptable carrier or diluent.



protectjng group; or b) for the preparation of a conpound " '
whete [err] is hydrogen, hydrol yzing a conpound of fornul a? "mm ﬂ#”ﬂ””"’
Iower al kyl or tri(lower)alkylsilyl(lower)alkyl, and recoveri ny then s
resul tant conpound of formula | in free formor salt formas appropriate.

9. A pharnmaceutical conposition conprisisg-a conpound according to any one
of clains 1 to 7 in free formor pharnacol ogically acceptable salt form as
appropriate hogeg&gbowéébcapm;{ga@sanym cﬁfwérmadelbt‘ll indtdeyfoms oept abl e carri er
or diluent. . A compound acgc an ne of clalmslto7|n
free formor pmarmeqqlwaﬁmapngepé%%aﬂ&ga’@ %sa?ﬁpf?m%‘? €?§ YSB5PShriate for use
as a phar maceutyahacttibACspecially ih thedrdatriéit ot diabefesdi abet es.



