EP 0 391 652 Bl Description The present invention relates to interphenyl ene
7- oxabi cycl oheptyl substituted heterocyclic am de prostagl andi n anal ogs

whi ch are cardiovascul ar agents gpqfadi.esh@q e€xanple, in the treatnent of
thrombotic 5 and/or vasospastic di sease, and have good in vivo stability
and good duration of action. These conmpounds have the structural fornula I
[err] t Pescription i [err] [err] [err]
20 and including all stereoisonmers thereof, wherein mis 1, 2 or 3; nis 0,
1, 2, 3 or Th prgsant iGentin mefatesofo atephenylees Goraticyamhbbtylt dubstipredlvhetstocytiatamideen n
is 0, Y nr%staa'agqlmgra@gmweh arRcardipvapqulanpdeyts usqfubr fod] exbrizie. iin tine trabtmpres rof fhropbotic
5-tet Faz%#’?ﬂ vasqgpasfic diprasey pesl /e aqed in Yiver staifiityrendRodod dBratiastof gctioh.\ihesercompaundst be
0: X is Ngve tae Pructyd fomwiar | i s hydrogen, al kyl, alkenyl, |ower alkynyl,

aral kyl, aryl, cycloal kyl, cycl oal kyl al kyl, saturated het er ocy- cle,

sat ur at ed hetbrocyclicalkyl aromatic heterocy
heterocycllcalkyl or am do mhlch IS optlo
aryl, cycloalkyl or cycl og : ( ;im' al kyl, aryl, or
aralkyl or [err] t oget hey wi TH~Th¢ nrtrogen \e=hi ch they are | i nked 30
may fornra 5- to 8-nenbeyed ring; fand [err]is alkyl, aryl or aralkyl. [err]
i s hydrogen, alkyl, aryl ; enconpassrn the foll ow ng types of
conpognds: 35 40 45 50 55 39N 652 @il g"[err] [err] [err] N

0 15 /\7'——'2
o x / \Rz

[err] [err] 20 [err]
v/
20 3 .
and including all stereoisomers thereof, wherein

mis1,20r3inis0, 1,2 3o0r4, Yis O, vinyl or a single bond, with the proviso that when nis 0, Y is a
single bond;

R is COzH, CO; alkyl, COzalkali metal, CH, OH, CONHSO,R3, CONHR?® or S-tetrazolyl, with the proviso

26 that when R is S-tetrazolyl, n cannot be 0; X is O, S or NH; .

R! is hydrogen, alkyl, alkenyl, lower alkynyl, aralkyl aryl, cycloalkyl cycloalkylalkyl saturated heterocy-
cle, saturated heterocyclicalkyl, aromatic heterocycle, aromatic heterocyclicalkyl or amido which is option-
ally substituted with an alkyl, aryl, cycloalkyl, or cycloalkylalkyl;

R2? is hydrogen, alkyl, aryl, or aralkyl; or R' and R? together wrth the nitrogen to which they are linked

30 may form a 5- to 8-membered ring; and
R3 is alkyl, aryl or aralkyl. :
R3 is hydrogen, alkyl, aryl or aralkyl; encompassing the following types of compounds:

pst Frte%}?ga w th an al kyl,

35

40

45

50

55



[err] ' [err] [err] 30 35

[err] [err] CGNR 45 Qt her, conpounds of the invention are set out in
claims 15-18. The term "l ower al kydp'p9§1esdlgy! " as enpl oyed herein includes
bot h strai ght and branched chain radicals of up to 12 carbons, preferably 1
to 8 carbons, such as nethyl, ethyl, propyl, isopropyl, butyl, t- butyl,

i sobutyl, pentyl 1Ahexyl, isohexyl; heptyl, 4, 4-dimethylpentyl, octyl,
272,4-trimethyl pentyl, nonyl, decyl, undecyl, dodsgylcml!pe-yarious branched
chain isomers thereof, and the |Iike as wel Gch grodpR including so 1,
2 or 3 halo substituents, an aryl-46Bsd}t4 an al kyl -aryl substituent, a
hal oaryl substituent, £yl substit or an al kyl cycl oal kyl
substituent. The term " includes saturated cyclic hydrocarbon
groups containing 3 td preferably 3 to 8 carbons, which include

cycl opropyl, cycl obut (/yk, cychohegH , cycl oheptyl, cyclooctyl,
of
| .

cycl odecyl and cycl odode : i chtgrdups may be substituted with
substituents such as 55 geq, r §r§xl and/ or | ower al koxy. The
term"aryl"” or "Ar" as enpl qyed g n refersg?o nonocyclic or bicyclic
aromatic groups containing from6 to 10 carbons in the ring portion, such
as phenyl, naphthyl. Aryl (or Ar), phenyl or naphthyl may incl ude

substi gsuted arykg substituted phenyl or substituted naphthyl, which may
include 1 or 2 substituents 3 EP 0 391 652 Bl qﬁagkihga_ﬁhe phenyl or
napht hyl such as | ower alkyl, trifluorone I"o ZGh, " Br or F), |ower
| koxy, al kylthio, alkylsulfinyl, @oﬂé@r-éﬁggigﬁ?fonyl. The term "aral kyl ",
"aryl-al kyl" or "aryl -|/0ws y as<uBe ein refers to | ower alkyl

an aryl substituent, such as benzyl. 5
The term "Il ower al ko ofy" or "aral koxy" includes any of the above

| oner al kyl, al kyl or P§ Iinksd t @lan oxygen atom The term’
"hal ogen” or "hal o" rgf er sfit o/chl orine, bromine, fluorine or
iodine with chlorine being ptefefred Ct¥rm saturat ed heterocycl e as
used h&rein refers to a 5-,(§- 77) nbered\gaturated ri nga@ii ch 10
includes 1 or 2 hetero atons such as nitrogen, oxygen and/or sulfur, such
as Hlerr] H20 [err] [err] . 'H

30

IC

35

40

45 Other compounds of the invention are set out in claims 15-18.

The term “lower alkyl" or "alkyl" as employed herein includes both straight and branched chain
radicals of up to 12 carbons, preferably 1 to 8 carbons, such as methyl, ethyl, propyl, isopropyl, butyl, t-
butyl, isobutyl, pentyl, hexyl, isohexyl, heptyl, 4,4-dimethyipentyl, octyl, 2,2,4-trimethyipentyl, nonyl, decyl,
undecyl, dodecyl, the various branched chain isomers thereof, and the like as well as such groups including

s0 1, 2 or 3 halo substituents, an ary! substituent, an alkyl-aryl substituent, a haloary! substituent, a cycloalkyl
substituent or an alkylcycloaiky! substituent. _

The term "cycloalkyl” includes saturated cyclic hydrocarbon groups containing 3 to 12 carbons,
preferably 3 to 8 carbons, which include cyclopropyl, cyciobutyl, cyclopentyl, cyclohexy!, cycloheptyt,

i cyclooctyl, cyclodecyl and cyclododecyl, any of which groups may be substituted with substituents such as
55 halogen, lower alkyl and/or lower alkoxy. '

The term "aryl” or "Ar" as employed herein refers to monocyclic or bicyclic aromatic groups containing
from 6 to 10 carbons in the ring portion, such as phenyl, naphthyl. Aryl (or Ar), phenyl or naphthyl may
include substituted aryl, substituted phenyl or substituted naphthyl, which may include 1 or 2 substituents



30 S 35 and the like. The termaromatic heterocycle or heteroaromatic as
used herein refers to a 5-. or .6-nmenbered aromatic ring which includes 1 or
2 hetero ‘atons such as nitrogen, gpp/4iRksegsul fur, such as [err] [err] 45
[err] 50 and the like Preferred are those conpounds of forrmula | wherein m
is 1 nis 2, Yis asingle bond, Xis 0, Ris [err] is substituted al kyl
and [ er rdni efthdr tisr pteshidyok paphihgll sie ey Kyver RilyIS triflddrdmvthyD hilbydn QCI, BRdraF) N6 aikey; The
vari ous althio alkysifiofl, entver dikylsaefotil.on may be prepared as outlined in the

cl ai ns. 55The terrT H@alkyblJarviretksi” of "drgilawat alkyi" af usell derein refaisito Mowar Slkyd igRlgy &bl Y
pr epar edisggssebitiovankavinCamry snizstituent, sudhesibenzeint i on where Y is a single bond, n
is 1,52, 3Therteun Zeypr xkoxy", Calkaxe” qyr"eplexetingodes anynef the dblavebipwsmalpylcatyl @l akeydyl

al cohol 9eoups linketp ap og@en 9V- B1 A [err]

OH [err] BFIMFEY dpipgeR” pis™halo” 3s user hgyeiryrefe(s to glfitring brominer faquinschr indindiwith chlorine
prot ect KG9 LEMRI8UNd such as t-butyl chl or odi phenyl silane. in the presence of
an anjne_ c?:% setf glﬁ e'?é)%‘; Wg'ﬁ’rﬁ%/ F%} e’f\gBe"a'ﬁ(fi"f‘?;{f’l 19 §87 P~ ¥ Jrrsbered sairigy ripgywhich
conveliti'Gnar: procedir B4ns U6 $dees RPN U Ul 5P ASpheny| al kyl ~ conpound B
15 [err] [err] [err] 20 :

[err] wherein Pro represents a protecgting group. Exanples of protecting
conpounds suitable for use herein injteacting wth-bronophenal kyl al cohol A

25 inglude but are not Kyited to [emN] [err] s
[err] [err] 30 , Lerg] (chl orodi mgt hyl > '
(chl oro-di nethyl thexyl si e ! *t-butyl sil ane)

i H
" 20 - i ]
@ [N [N
F
) ' H
I ! |
| N N N
30 . [ j ’ ’
S . '
35 and the like.

\ ' . The term aromatic heterocycle or heteroaromatic as used herein refers to a 5- or 6-membered aromatic
ot ring which includes 1 or 2 hetero atoms such as nitrogen, oxygen or sulfur, such as

40 N
@ " HN,\QN , Sy Ny
\ — ——
- &/l" ' o

25

4

S

\=/ \=/

50 ‘
and the like
Preferred are those compounds of formula | wherein mis 1, nis 2, Y is a single bond, X is O, R is
CO:zH, R!' is substituted alkyl and R? is H or alkyl, and Y-(CHz2),-R is in the ortho or meta position.
The various ¢compounds of the invention may be prepared as outlined in the claims.
55 The compounds of formula I of the invention are preferably prepared as follows.
Compounds of the invention where Y is a single bond, nis 1, 2, 3 or 4 and X is O are prepared starting
with bromophenylalkyl alcohol A



35 40 [err] [err] [err] [err] 45

(t-butyl chl or odi phenyl sil ane) .50 The protected conpound B is then
transmetal | ated by treatment with éﬁb%b1$§2§he presence of diethyl ether or
tetrahydrofuran at reduced tenperature of from-100[err]Jto O[err](or is
subjected to a Gignard reaction by treatnent with magnesiumin the
presence of an inert organic solvent such as tetrahydrofuran (THF) or

di-et hyl ether) and then is condensed with (exo)octahydro-5, 8-epoxy-1 H ben-
ss zopyran-3-ol or (exo)octahydro 4, 7- epoxyi sobenzof ur gan- 1- ol (prepared as
described in U 'S. Patent No. 4,143, 054 t he strgpru C5 EP 0 391
652 Bl §err] [err] [err] 10 (CH,) n+l

[err] enploying a nolar ratio of NG tmrnt%marange of from1l:2 to
1:4, in the presence of an inert organic solvent such as THF at a reduced
tenperature of from-78 to O[err] to fornrthe condensed 7- oxabrcyclohep 15

t ane conpoudﬂwTT 'éﬂr’3 e?r OH 25 err OITpe Qse GO 11
t hen suBj é’B‘F‘éd’Y %°§m m r?t“gota ‘rfntyf/ﬂg?? ?‘qF'a QDo Jobhrde s°"°e°§:gnce
of a catal® ti%f’omo 3 P8% T UE bR BRATCO: cet IC acr or an
i nert or g&MEeE8VeRn ethyl acetate, to formthe al cohol 11) 35
[err] [err] [err] 40 [err]
15 - E
7 (CH, ), ,~OPTO
20 Br ...

wherein Pro represents a protecting group.
Examples of protecting compounds suitable for use herein in reacting with bromophenalkyl alcohol A

25 include but are not limited to

CHy CHy CHy | CH3 CHy
%0 Cl—?i—(I:—C‘ZH ’ Cl- S:L--C—CH or
CH3 CH3 CI-I3 CH3 CH3
(chlorodimethyl- (chloro-dimethyl
thexylsilane . . . t-butylsilane)
. 35
N
N
“ I CHy
cl-Si—C—~CH
I 3
CH,

45

(t-butylchlorodiphenylsilane)

50 :

The protected compound B is then transmetaliated by treatment with t-CeHsLi or n-CeHsli in the
presence of diethyl ether or tetrahydrofuran at reduced temperature of from -100° to 0°C (or is subjected
to a Grignard reaction by treatment with magnesium in the presence of an inert organic solvent such as
tetrahydrofuran (THF) or diethyl ether) and then is condensed with (exo)octahydro-5.8-epoxy-1H-ben-
s5 zopyran-3-ol or (exo)octahydro-4,7-epoxyisobenzofuran-1-ol {prepared as described in U.S. Patent No.
4,143,054) of the structure C :



45 o [err] In an alternative procedure, when the
protecting group (Pro) in.lll,is thexyldinethylsilyl or t-butyl-
di mét hyl silyl, alcohol 11l my bgppybiesigf to acetylation by treatnent
with acetyl chloride in the presence of so pyridine and nethyl ene chloride
to acetylate the free al cohol and the so-fornmed acetate is treated with
aqueous hydrofluoric acid in the presence of acetonitrile to cleave off the
silyl protecting group to formllIlA 55 é? ) EP_Qg38k 652 Bl [err] [err] 10
[err] I11Ais then-treated yth a_pko gc 2ng-donpound such as
t - but yl di phenyl silyl€ chl ori/de i thg presence of 4- 15

tri ' i ne and net hyl ene chloride to add the
protecting group and the acetateii d renoved by t{reatnment w th aqueous

g Ilithiumin the presence of an inert

fornegl KB20— o

sol vent such as diethyl ether\to

[errLoIIIB 25 [err] 2 [err] 30 (%here Pro is
t - but'yl-di phenyl silyl) The proted?ed-alcohol [1l.or 11IBis then subjected
to a Jones oxidation wherein a solution of protected alcohol Il or I1IBin

acet one oeogl.eds (Qiaf Fa@Tbr &8 of RittiPnErange LifRAL B8 4, fh ¥@ gﬁ&&@@%%&&&% i's,
[err] 33oiknbsien ¥ETHFO4t aSebuBeNeiRsbrdiiie SilomUTE 6 036, 16lfoln thb ld6hdBRseS P-BRBicRion¥At er
prepaseehndsomiesd it bed in Fieser & Fieser, "Reagents for Organic Synthesis,”

Vol. 1, p. 142 (1967)) to formacid IV 40
[err] [err] : . [err] [err] 45

[ferr] [err] [err] 2 Acj -y, in i nert
éréanic sol vent, such as tetrahydrofuran, /s tQe Lgﬁanolu%gg?go a
carbodi i mi de coupling react ol Rt gmidik dfgchl oride D 55 7

' II 72

OH

25

30 .

The condsensed compound |l is then subjected to hydrogenolysis by treatment with hydrogen in the
presence of a catalyst such as palladium hydroxide on charcoal in acetic acid or an inert organic solvent
such as ethyl acetate, to form the alcohol |}

35

N L (CH, ), ,-OPro
- (CHZ)m

III
40

CHZOH
45 o :

In an alternative procedure, when the protecting group (Pro) in Il is thexyldimethylisilyl or t-butyl-

dimethylsilyl, afcohol iii may be subjected to acetylation by treatment with acetyl chioride in the presence of

so pyridine and methylene chioride to acetylate the free alcohol and the so-formed acsetate is treated with
aqueous hydrofluoric acid in the presence of acetonitrile to cleave off the silyl protecting group to form A

55 -



EP 0 391 652 B1 O [err] [err] [err] [err] CH2
HO 10 where [err] is lower al kyl such as nethyl or ethyl, or arylalkyl,
such’ as benzyl, in the presence ofgplpayrsswiyl carbodiini de (DCC) or

( 3-di net hyl am nopr opyl ) - 3- et hyl.car bodi i m de (WSC) and 1-hydroxyben-
zotriazole and triethylam ne under an inert atnosphere such as argon
enploying a nolar ratio of D:IV of within the range of from1.2:1 to 1:1,
to form hydroxyanide V 15 | CH, )41 CH [err] 20 0

[err] 25 . _(cB’.) CH OH Hydroxyam de V is then
subjected to cyfiggehynr. } Gherei @ & on of Vin an inert organic
sol vent® such as r affydr of - acetonitritTe or chloroform, under an

is 30 treated with triphenyl phosphi ne

carbon tetrachloride in
or diigppropylethyl am ne \tq for@ce#gzoline VI 35
[err] ?err] [err] N Jerr] rr] 43 OXxazoline VI is oxidized by treatnent
wi th manganese di oxi de or preferably nickel peroxide to formthe oxazole
VI 50 55 EP O 391 652 Bl [err] VII [err] [err] 15 Oxazole VII is
conver t eduih @ hérdatdbviA RQASIbIEY ipdunYsudty Ralok®)Eipanisil)l tibrife RAREprestHE b1 @S
l'ithium dimethylaminopyridine and triethylamine and methylene chioride to add the protecting group and the
acetate is removed by treatment with aqueous hydroxide in tetrahydrofuran or methyllithium in the presence
of an inert solvent such as diethyl ether to form HIB

20 o (CHZ)n+l-OPro
(CH2 )m
IIIB
25
C
HZ OH
o)
30 (where Pro is t-butyldiphenylsilyl)
The protected alcohol Il or HIB is then subjected to a Jones oxidation wherein a solution of protected
alcohol i or B in acetone cooled to from -10 to 25°C is treated with Jones reagent (that is, CrO;
} 35 dissolved or suspended in sulfuric acid in the presence of water, prepared as described in Fieser & Fieser,
\_ - "Reagents for Organic Synthesis,” Vol. 1, p. 142 (1967)) to form acid IV '
40 ' ' { CHZ )n_'_l—OPro
( CH2 )m
Iv
45
COZH

o

50 : .
Acid 1V, in an inert organic solvent, such as tetrahydrofuran, is then made to undergo a carbodiimide
coupling reaction with amine hydrochloride D

55



hydr oxi de, sodi um hydr oxi de or potassi um hydroxide to formthe
correspondrng al kali nmetal salt, followed by neutralization with an acid,
such® as dilute hydrochloric aci d &P o 8999dgeggqaci d to formacid conpound VII|

20 [err]
VIII 25 [err] 30 Acid VIII is converted to the corresponding acid chloride
by treating VIII with oxalyl chloride optionally in the presence of

catal yti c anmounts_of dinethylfornmanm de, andpa non-pol ar sol vent such as
benzene, tol uene or nethxiene Cﬁgﬁidgﬁﬂe d's -4ornmed acid chloride is

di ssolved in an inert sol<vent s chloride 35 or toluene
cooled to a tenperature within the rangaxo fronr 10[err] to +10[err] and
am ne base such as triethylam ne or 1di‘he and amine E are added 40 [err]
[err] 45 or a salt thereof, enploying a nolar ratio of EEVIII of within the
range of from1l.1:1 to 1.5:1, formthe oxazole IX so 55 9 EP 0 391 652

Bl [etS],,
[err] JS'&gz ot%(ﬁ%a'!ow lk Iéc@h aséneﬁr{yl L)r h l m §encze:-f
hydr of %{n'afolea&\'d rigthy la i q em & mel ar r y
Chl Or 1 detnG S E B & ephe fr‘ﬂw@yd eQ/X' da?' o ae &y
descri bed hereinbefore to formthe oxazo e I D of the |nvent|on [err] 20
[err] sl D 25 [err]
[err] 30 In an alternative procedure '-3(8F29nw&uP5rF wherein Y is a
srngle bond and X is~Q nay be ‘ ing with alcohol 111 by

qrict J on t hereoNy/treatnent. for exanple, with a

i dg, pyridine and 4-di net hyl am nopyridine to form

) 4
§N—(E—C—o—

» O O H CH,H

Hydroxyamide V is then subjected to cyclodehydration wherein a solution of V in an inert organic
solvent such as tetrahydrofuran, acetonitrile or chloroform , under an inert atmosphere such as argon, is
30 treated with triphenylphosphine (employing a molar ratio of Vitriphenylphosphine of from 1:1 to 5: 1} and

carbon tetrachloride in the presence of an amine base such as triethylamine or diisopropylethylamine, to
form oxazoline Vi

. (CH,) _,,=OPro
VI

40

45

Oxazoline Vi is oxidized by treatment with manganese dioxide or preferably nickel peroxide to form the
oxazole VIi

50

55



[err] X 40 O [err] Alternatively, conpound 11 can be protected by treatment
with, for exanple, a solution of acetic anhydride and pyridine to form
conpound XI 50 55 10 EP O 391 6%P Bdotlegpil [err] X _ _ _
[err] O 10 ' [err] O 0 is whichis
then subjected to hydrogenol ysis as described above to provide conmpound X
The protected al cohol X is subjected to a Jones oxidation enploying
prrocedures described herein- before to formcrude acid which is depr ot ect ed
by reaction wth agueous hydroxide in the zened &5 ) ey tOR¥Qani ¢ 'sol vent
such as THF and then esterified. feg_gxay
di azoal Rane, such as di e, of HciNd cohol such as net hanol HC,
to formthe al cohol egter XI1 20 [err] [e Il [err] 35 Next, the al cohol
ester Xl is subjectgd to alJopes oxidation to formthe acid X Il [err] 45
[err] 2 50 The acid [l isithen rr%de to undergo a carbodiimde coupling

reactiop with amne hy e where R, is benzyl, as described
her ei nbefore (with respe ocC uri/>g*frf-oa-®4d V) to formthe ami de XIV 55
f

o)

15 Oxazole VIl is converted to the corresponding acid by treating Vil with a base, such as lithium
hydroxide, sodium hydroxide or potassium hydroxide to form the corresponding alkali metal sait, followed
by neutralization with an acid, such as dilute hydrochloric acid or oxalic acid to form acid compound VHI

20 : CH -
( 2 )n +1 OPro
(CZH2 )m
VIII
25
N
e
30
Acid VIl is converted to the corresponding acid chloride by treating VIl with oxalyl chioride optionally in the
presence of catalytic amounts of dimethylformamide, and a non-pofar solvent such as benzene, toluene or
methylense chioride. The so-formed acid chloride is dissolved in an inert solvent such as methylene chloride
. 3s or toluene cooled to a temperature within the range of from -10°C to +10°C, and amine base such as
\ triethylamine or pyridine and amine E are added
A
. . Rl
40 /
: E HN
\
R2

45 or a salt thereof, employing a molar ratio of E:VIIl of within the range of from 1.1:1 to 1.5:1, form the oxazole
X

50

56



EP 0 391 652 Bl [err] [err] [err] [err] [err] Amde XIV is then subjected
to cyclodehydration (using a procedure simar to the cycl odehydration of 15
am de V) 'to form oxazoline XV [ egp]
[érr] [err] N 25 'i-:?os"sqesrsﬁm[e”] 30 which is nade to
under go oxi dati on usi ng manganese di oxi de or preferably nickel peroxide to
formthe oxazole XVI [err] [err] [err] [err] 45 Oxazole XVI is then
deprotected to renove [err] for exanple,_l treqegent Wibpal | adi um
hydr oxi de on charcoal and hydrogen |n -sence20ﬂ+én Inert solvent such
as ethyl acetate, to acid XvVII 50 55 12 EP 0 391
652 B% [err] IKerr] [err] Acid XVII is
t hen converted to ondi ng acid chloride enploying a procedure
simlar to that degcribed w/th respect to agid VI1l and the resulting acid
chloride Is treated™w Q/Elenpl@yln procedure and nolar ratio of
E:XVIlI simlar to that deEcrl 4£ efore with respect to acid VIIIl to
form ¥he ester of the iqventibn [ e(f]z

o) o

Silyl ether IX is then deprotected by treatment with aqueous hydrofluoric acid in the presence of
15 acetonitrile and methylene chloride and is then subjected to a Jones oxidation employing procedures
described hereinbefore to form the oxazole ID of the invention

O (cH,)_~CO,H
ID ( - -

1

3o
In an alternative procedure, compounds of formula | wherein Y is a single bond and X is O may be
prepared starting with alcohol Il by protecting the alcohol! function thereof by treatment, for example, with a
solution of acetic anhydride, pyridine and 4-dimethylaminopyridine to form the protected alcohol X

35

o ' (CHZ)n+l

| (CH,),
X
p \

45 o)

-0Pro

..'""/“

Alternatively, compound Il can be protected by treatment with, for example, a solution of acetic
anhydride and pyridine to form compound XI
50

55

.10



[err] 25 [err] [err] 30 '

[err] [err] Ester IE nmay then be hydrol yzed by treatnment with al kali netal
base” and 't hen aqueous acid to forngpgRepase g r espondi ng acid 1 D. Conpounds
of the invention wherein Yis O and X1s O may be prepared as follows:’

Br onophenol [err] 40 [err] OHBr 45 is treated with a protecting conpound
such as chloro-t-butyl di nethylsilane. benzyl brom de or brononethyl nethyl
ether, preferably benzyl brom de or brononethyl mnethyl ether for

ort ho- br onophenol , enpl oyi ng conventi onal PIipr ocetit e (ﬂéilj)gg+?-tqmqor ot ect ed
br omophenyl conpound [err] 50 Esg%%[erLLc FRA O 39 Bl wherein Pro
represehts a ot ect yny~greuf. afplad off prd ng conpounds suitable
for use herei™ in rg fth bronophen@Fgﬁg T~ i ncl ude those set out

her ei nbefore with fespect|tq protection ofgal cohol A Protected conpound
[err] is then transnetal |l ate¢d (using a procedure simlar to that set out
above W%th 5 respect anspet al l-ation of B sing n-butyllithiumin THF)
to formthe condensed s7}-}0{<abi ot;&ﬁ:ém:em ane conpound XXI'l [err] XX | /<
(C2)~-ni OHJ[err] 2 0 2 The® ddndensed conmpound XXI | is then subjected
to hydrogenol ysis by treatnment with hydrogen in the presence of a catalyst
such as pall adiumon charcoal in acetic acid, to formthe alcohol XXIIIl in

the case WHE € tbh Subieste@toHylidgenOlsid R IBQKYIIELEY o &Bﬁ&rco%&k&‘% ing group or to

form XXI'V dithe glotepteda@BnoPKQs IsSbjd2RB2Y la- Jore? oxidation employing procedures described herein-

[pr r ] [ er bdfore to form crude acid which is deprotected by reaction with aqueous hydroxide in the presence of inert

K/k organic solvent such as THF and then esterified, for example, by treatment with diazoalkane, such as
diazomethane, or acidic alcohol such as methanol HCI, to form the alcohol ester XII

20

25 ( CHZ ) m
XII \
30
CH2 OH
(o)
. as Next, the alcohol ester Xll is subjected to a Jones oxidation to form the acid Xl
L‘-.\:J
“ . (cH, )q=CO,alkyl
) ( CHZ )m
XIII
45
coO ZH
o Y

50 : .
The acid Xiil is then made to undergo a carbodiimide coupling reaction with amine hydrochioride b,
where R* is benzyl, as described hereinbefore (with respect to coupling of acid IV) to form the amide XIV

55

11



XXI'l'l 30 [err] 35 [err] When Pro is a silyl protectlng gr oupconpound XXI |
is deprotected by treatnment with, for exanple, a solution of acetonitrile
and ‘aqueobus hydrofl uoric acid togﬁgggyggggdeprotected al cohol XXI'V 40 XXV
45 [err] so [err] The al cohol XXIVis
then al kyl ated by treating a soliution of al cohol XXIV in tetrahydrofuran
with a nolar 55 equival ent of sodi um hydride or EQ P % K EU|vaIents of
a- carbonat e base such as potassi um car homa ﬁ F R a B enoxi de

solution is alkylated by treat th S oalkan0|c acid ester F [err] 14
EP 0 391 652X§%,enploy| hol ar rati\y :XXIV of from1:1 to 3:1, in
t he pfesence ni ¢ sol vent—sdch as THF or di net hyl f ormam de

or di net hoxyethane{ to fofmjester XXV 5 [err] 10 [err] 15

[err] Alternativel yy when' the protecting group in XXII1 is methoxymethyl,
the free hydroxyl is cted as a behzy), ether. The net hoxynet hyl
protectlng group is rehg d tnCiN1@H*mﬂmR th agqueous acid. The 20
resulfi ng phenol is al kyl ted E% bronpacetate as descri bed above
for the alkylation of XXI'V. The enz@l protectlng group is then renoved by
hydr ogenol ysis with pal | adi um hydroxi de and hydrogen to give XXV.

Al ternativgl, I fo Vati
o Cpth U et o SR RO AR 1 BBl e B g oo

4,536,513, 2 Next, the al cohol ester XXV is subjected to a Jones
oxidation as descri bed herei nbefore with respect to the oxi dation of
'Ioohol [11, to formacid XXVI [err] [eg 30 4@c @bdaf%¥h is then used
prepar e corrpounds of the II’]VG&HI on | a I? Bnd #G usSing the
20 2 m
_ v

25

30 which is made to undergo oxidation using manganese dioxide or preferably nickel peroxide to form the
oxazole XVI

| . (CH,) -CO,alkyl
Y _—(CH, )

40

45

Oxazole XVI is then deprotected to remove R*, for example, by treatment with palladium hydroxide on

charcoal and hydrogen in the presence of an inert solvent such as ethyl acetate, to form the corresponding
acid XviI

50

55

12



procedures set out hereinbefore with respect to conversion of acid XlIIl to
ester |F and acid 1G 45 50 55 15 EP 0 391 652 Bl [err] [err] 5

| F [‘err] "10 [er [err] 20 | G

[err] [err] [err] 25 : éﬂphﬁéézé{’ [err] Compounds of the
invention wherein Y is a single bond or Oand X is S may be prepared
starting with acid X1l or XXVl -as follows: 30 Acid XIIl or XXVI is
reacted with oxalyl chloride, optionally in the presence of catalytic

amounts of di net hyl for mami de, i n net hyl ey | 5 1§93 knid
correspondi ng acid chloride whi hdni)ai ety by reacting with amonia to
formtie amd I m err] 40 [err] [err] O 0
45 Alternatively, acyd Xl 1| is reacted with an al kyl chl or of ornat e
in the presence of such as triethylamne to formthe m xed

ting with nethanol -ammoni a solution to
N is then treated with phosphorus

formam de XXVII. 50 1

pentastifide [err] or Lé\%eg'son' s Rege®0E, 4- bi s( 4-

met hoxyphenyl ) -1, 3-di t hi a* g, 4- dyphdgphet ane- 2, 4-di sulfide) to formthe
correspondi ng thioamde XXVII1 55 16

15 Acid XVl is then converted to the corresponding acid chloride employing a procedure similar to that

described with respect to acid VIl and the resulting acid chloride is treated with amine E employing a

o procedure and molar ratio of E:XVII similar to that described: hereinbefore with respect to acid Vil to form
'L/si the ester of the invention IE

20

(CH,)_-CO,alkyl

25 IE

30

/ g2

Ester IE may then be hydrolyzed by treatment with alkali metal base and then aqueous acid to form the
35 corresponding acid ID.
K ' ) Compounds of the invention wherein Y is O and X is O may be prepared as follows:
-y Bromophenol A!

40 .

>

OH

Br
45

is treated with a protecting compound such as chloro-t-butyldimethylsitane, benzy! bromide or bromomethyi
methyl ether, preferably benzyl bromide or bromomethyl methyl ether for ortho-bromophenol, employing
conventional proqedures to form the protected bromophenyl compound B!

50

_B_l

55
OPro

Br



EP 0 391 652 Bl [err] XXVIII [err] 10
[err] [err] [err] which is treated vm'th bronopyruvic acid 75 0 [err] [err]

20 i h a polar solvent such as di rgpt % %\r;ﬁm de in the presence of a base
such as[err]enpl oying a nol ar ratlo 0 ['11: bronmopyruvic acid of within
the range of from1:1 to 1:1.5 to formthiazoline XXI X 25 [err]

[err] 3O0whdrein Roblrdpeasents £prptedting goar.r | [err] 45 50

[err] 55 1FxampleERt @roB@tingGdmp@ihdsiiitatie i ubdBeteimidi@adtiny Wittt Blo@Bphandt A edid Ni de
coupl i ngthop%agttqutjqumb'gfnreamh Fespest to protection of alcohol A.

[err] R i nProtpstepcergrayed Bbis tRCOrapsmelaiidifrsier 2 amcidnersimilat oS setr @@t sioed witts

ar gon SenfsFregt ta 'aasrﬂﬁﬁ"%tlpn rhBisifg gFbutytithlemxpOTHET towfotnhihe cofiensed ITepatddycibiveptamel : 1

to 2:1, PPEARMNide IH [err] [err] IH N 20 [err] [err]
OPro
10 ( CH, )m_l-CHg
XXII . 11&
| on
15
\ \ CH,OH
L 0
20 The condensed compound XXl is then subjected to hydrogenolysis by treatment with hydrogen in the

presence of a catalyst such as palladium on charcoal in acetic acid, to form the alcohol XXHI in the case _
where Pro is a silyl or methoxymethyl ether protecting group or to form XXIV directly when Pro is benzyl.

% o OPro
( CH2 ) m

XXIII
30

s 0

When Pro is a silyl protecting group.compound XXIll is deprotected by treatment with, for example, a
solution of acetonitrile and aqueous hydrofluoric acid to form the deprotected alcohol XXIV

OH
(CH,)

45

50

The alcohol XXIV is then alkylated by treating a solution of alcohol XXIV in tetrahydrofuran with a molar
55 equivalent of sodium hydride or one to four equivalents of a carbonate base such as potassium carbonate.
The resulting phenoxide solution is alkylated by treating with a haloalkanoic acid ester F

F Hai-(CH2),-COzalkyl

14



[err] 25 Al ternatively, acid XXX can be activated by conversion to the
corresponding acid chloride by treating acid XXX wwth oxalyl chloride in a
non-‘pol ar’ sol vent such as benzene.gplfiggagsaggchl oride is then coupled with
afm ne E using an am ne base such as triethylamne or pyridine to formI|H.
Compounds of the invention where Y is a single bond or Oand X is NH are
prepared starting with am de XXVII which is dehydrated by heating at from
80[ err] t cerd@dingrar rotarrratiohe FOOBSE o 10F tofdyir, inckhe) presepxendfydn i@t crdzhiosolebet auald as

di met hyl f tiferdnckehyti@méroideror diraethoixtethiahee to)ol esfee XX 40

CN 45 Nitrile XXXI undergoes an addition reaction by treating XXXI with
hydrochsl ori c acid and nethanol to formthe corresponding imno ether salt
XXXl 50 55 18 EP 0 391 652 B1 [err] e(FRE, 19 -Fepafkyie i ni no
ether XXXI'l is condensed w th anifneg the presence of a tertiary
am ne base, for 15 exgdnpte Tt hyl afm e gopr opyl et hyl am ne and t he
like, [err] [eﬁﬁy 20/where {Prg is a prote g group such .as [err] to form
ester XXX 1|1 25 [er 3 which is treated with a basic salt such as
pot assi um et hoxi de, t - but oxi de or 'sodi um et hoxide, in 40 the
presence of ethyl for Qrmthe ester salt XXXIV [err] XXXIV [err]
[err] [err] 19

15 o]

k/ Alternatively, when the protecting group in XXIll is methoxymethyl, the free hydroxyl is protected as a
benzy! ether. The methoxymethyl protecting group is removed by treatment with aqueous acid. The
20 resulting phenol is alkylated with ethyl bromoacetate as described above for the alkylation of XXIV. The
benzyl protecting group is then removed by hydrogenolysis with palladium hydroxide and hydrogen to give
XXV,
Alternatively, alcohol ester starting materials of formula XXV may be prepared by following the
procedure as described in U.S. Patent No. 4,536,513.
25 Next, the alcohol ester XXV is subjected to a Jones oxidation as described hereinbefore with respect to
the oxidation of alcohol lil, to form acid XXV1 ’

- (CH, ) o

XXVI

35

-

o COCH
o

40 ; .
The acid XXVI is then used to prgpare compounds of the invention of formula IF and IG using the
procedures set out hereinbefore with respect to conversion of acid XIli to ester IF and acid IG

45

50

55

15



EP O 391 652 Bl The ester XXXIV is dissolved in anmponia to formthe

i m dazol e XXXV [err] [err] xxxv 10 N [err] [err] 15

H The imi'dazol e XXXV i s deprotecgpd by gsb@3t ment with tetra-n-butyl anmoni um
ffuoride to formthe acid 20 XXXVI [err] 25

[err] [err] 30 [err] [err\] 35 Acid XXXVI is then made to undergo a
coupling reaction by conversion of XXXVl to the acid chloride (using the

procedure used in converting XVIl to | B—and _the(CH mdeoe?unylwith am ne E
in the presence of an am ne bas(eC )ch | di ne of Briethylam ne under an

I nert atnosphere suc 40 nol ar ratio of E: XXXVI of
withid the rdfge of /fromj0. o/formanide |J [err] 45

[err] [err] [err] ferr] l-\(S Corrpounds of the invention wherein nis 0 and
Y is a single bond\ that lis/benzoic acids of derivatives thereof of the

structure 1K 20 VB; [&r] ARrr]
/

C-N

10
0 o) \R2

15
0~ ( CH2 )n-COZH

20

o &t

Y
C-N
N RZ

25

Compounds of the invention wherein Y is a single bond or O and X is S may be prepared starting with
acid XIH or XXVI as follows:
30 Acid XIlIl or XXVI is reacted with oxalyl chioride, optionally in the presence of catalytic amounts of
dimethylformamide, in methylene chloride, to form the corresponding acid chloride which is amidated by
reacting with ammonia to form the amide XXV

. 3s
\. . Y (CHz)n-COZalkyl
Nl (CHZ)m

XXVII.

40

O 0
45 .

Alternatively, acid Xlll or XXVI is reacted with an alkylchloroformate in the presence of an amine such
as tristhylamine to form the mixed anhydride which is amidated by reacting with methanol-ammonia
solution to form amide XXVIL.

50 Amide XXV is then treated with phosphorus pentasulfide (P2Ss) or Lawesson's Reagent (2,4-bis(4-
methoxyphenyl)-1,3-dithia-2,4-diphosphetane-2,4-disulfide) to form the corresponding thioamide YOV

§5

16



[err] 10 [err] may be prepared starting with bronmobenzyl al cohol A2 15 A2
OH [err] [err] 20 Br which is treated with
a protecting conpound such as t- bugploaal @2 phenyl sil ane, in the presence
of 4- di et hyl am nopyri di ne and an amine base such as triethylanine and an
inert solvent, such as nethylene 25 chloride, enpl oying conventi onal
procedures, to formthe protected bronobenzyl conpound [err] [err] 30 [err]
Br 35 wherein Pro represents a protectina 0 oup Yex(: B0, glk¢ECting
conpounds suitable for use herei Ecﬁ S ut her ei hbef or2e in reacting
wi t h bronophenal kyl al . mt. onpound [err] is then
transnet al | at &XVII & r/eat nent 'th[err] i b€ presence of diethyl ether or
t et rahydr of uran at mperature of from-100[err] to O [err] C (or
is subjected 40 to reaction by treatnment with nagnesiumin the
presence of an inert ol vent such as tetrahydrofuran (THF) or.
dlethyloether) and t hen |:gcon @ﬁged w th (exo)oct ahydro-5, 8-epoxy-|I H ben-
zopyran-3-ol or (exo)oct dr o-4, 72epoxyi sobenzof uran-1-ol (prepared as
described in U S. Patent .4 §43,054) of the structure C 45 [err] C 50
[err] 55 enploying a nolar ratio of CB2 of wwthin the range of from1l:2 to
1:4, in tRRickRRROE Ritrrorfdpyduli€idia Or gani ¢ sol vent such as THF at a reduced
tenperature of from-78 to O [err] C, to formthe condensed

7- oxabi cycl ohep- tane conmpound I1A 21 o EP 0 391 652 Bl [err] [err] 5
[err] 1

k,f (Br-CH -C-COZH)

2

20 .
in a polar solvent such as dimethylformamide in the presence of a base such as K2CO; employing a molar
ratio of XXVIH: bromopyruvic acid of within the range of from-1:1 to 1:1.5 to form thiazoline XXIX

25 _ . Y-(CI-I2 )n-CO2 alkyl
(CH, )
XXIX

30 \
N OH
- CO.H
o] S
, 35
\
o’ Thiazoline XXIX is then dehydrated by treatment with a sulfony! chioride such as methanesulfonyl

chiloride in the presence of a base such as triethylamine to form thiazole acid XX

Y-(CHz)n-Cozalkyl
(CHz)m
45 .
| CO.H
./ 2
%0 o) S j

55

40

17



OH 10 [err] Compound Il Ais then
protected by treatnment with, for exanple, a solution of acetic anhydride
and 15 pyridine in the presengp 6)391%5g|gqet hyI am nopyridine to form
conpound XA H _ [err]. Xl A
[err] O 25 [err] O The protected al cohol
XI A i s swiighds theimbds ta udbierge s cakodilaide osupBigpéoongh phise edur es descri bed
herein- 30 before to formcrude acid which is deprotected by reaction with
aqueous hydroxide in the presence of inert organic solvent such as THF and
then esterified, for exanple, Dby tre L with diazoal kane, such as
di azorfet hane, or acidic al coho®, to f 2§the al cohol ester XIITA [err] XITA
OH 40 [err] 2 45 The al cohol ester is Rfien subjected to hydrogenol ysis as
descri bed above to provide al cohol ester conmpound Xl 1B 50 22 EP 0 391
652 Bl [erre] [err] Next, the
' P"’XL’ ?" ]qu’é&“éﬁef 128, 8" FYRRCnS PP GFIOF SPIBHPA § MSlen el oI |1 A
within eéﬂlgeo lr\ R 2

i.ISCOChCOﬁ)I ar 1:110 2:1,to
[err] O 30 The acid XII1lTAis then used in place of acid XIIl to form
t he correspondi ng benzoic acids of structures IK, inc]uding err] [err]
Y- ( Hz) -COZa kyl
15 (CHZ )m
IH
O
20 N
~ )~ c-n-rt
t / 11 |2
OR
25 Alternatively, acid XXX can be activated by conversion to the corresponding acid chloride by treating

acid XXX with oxalyl chioride in a non-polar solvent such as benzene. The acid chloride is then coupled
with amine E using an amine base such as triethylamine or pyridine to form IH.
Compounds of the invention where Y is a single bond or O and X is NH are prepared starting with
amide XXVII which is dehydrated by heating at from 80° to 120°C in the presence of pyridine, oxalyl
so chloride and dimethylformamide to form the nitrile XXX!

¥-(CH,)_-CO,alkyl

2

35 (CHZ )m

%0
\ CN
o)

45 Nitrile XXXI undergoes an addition reaction by treating X00{! with hydrochloric acid and methanol to form
the corresponding imino ether salt XOXXII

50

§5
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45 50 55 23 EP 0 391 652 B1 [err] [err] 5 , TMJerr] [err]
[err] [err] [err] IN 20 o N

o : [err] C N [ergpgo3dq gegesters IE IF IH 13, IL, IM
and IN may be converted to the corresponding acids, that is 10 30 '
[err] [err] [err] [err] 35 CN[err] 40 by treating
the esters with a base, such as lithiumh droxidg, sQdi um_hydr oxi de or

pot assi um hydroxi de to formthe corresp;pdi s af ¢8 §3F026}¥Y1follomed
by neutralization with_an acid (sngp ag /di e hydrochloric acid or oxalic
acid to formgpgracig co ifls of 4/ \nwenfion. 45 Conpounds of the
I nventi®on wherein RAs[err]] that is IP [&erT

[err] 50

[err] [err] [err] [err] 24

C'!=NH «HC1

10
OCH

3

The imino ether JOXII is condensed with amine ester G in the presence of a tertiary amine base, for
15 example tristhylamine, diisopropylethylamine and the like,

Ui G H,NCH, C-OPro- HC1
20 L 0

where Pro is a protecting group such as -CHz CH2 Si{CHs)s or -CH> OCH, CH2 Si{CH;)s to form ester XXX

25
Y—(CHz)n-Cozalkyl
(CI’-x’2 )m
a0 XXXIII

-CO,Pro

N-CH,-Co,

C
35 [

(7 O  OCH,

which is treated with a basic salt such as potassium methoxide, potassium t-butoxide or sodium ethoxide, in
40 the presence of ethyl formate to form the ester sait YOIV

Y-(CHz)n-COZalkyl
45 (CHZ )m
XX1IV '

Pro

N—ﬁ—CO2

\| ¢ cn

50

58

19



EP O 391 652 Bl are prepared by treating acid 10 with a sul fonam de of the
structure HOH H NS-R [err] 10 in the presence of a coupling agent
such' as carbonyl di i m dazol e or V\§§d§b1téggaqresence of an am ne such as
drmet hyl am nopyri di ne under an i'nert atnosphere such as argon enploying a
molar ratio of HHIK of within the range of from0.8:1 to 1.2:1, to form

sul f onanTrdesteP00@oRARsEMES incimniohie td foivrethé indazedreo® N R is 5-tet razol yl, and Y
is a single bond, that is 1Qwhere Y is a 15 single bond [err] [err] [err]
[err] [err] 45 [err\] C-N which is converted to the brom de on treatnent

wi th triphenyl phosphoni um di brom de in an_inert,s ent ch 23 t ol uene.
The bsom de is then converted to nitri valx'{#géﬂméﬁﬁb %}th an

al kali metal cyanide |n a pa -KCEQUX{ as met hanol /water. 50 55 25
EP 0 391 652 Bl [erf] 16

[err] Compounds of the
invention wherein Ris 5itetrazolyl and Y =0, that is 1Qwhere Yis Oare
prepared 15 by of al'cohol XXIIl to ether XXXl X using the

proceffures set out '_-rforeNfor the conversion of XIl to esters IE, IH

and 1J [err] [err] 30 e nverted to nitrile XXXVIII1 by
agueos OB fol | oned by al kylation with

deprotection, for exanyl

halonitrile J in the [ekp senge of a base such as sodium hydride or
potasgi um carbonate. The nitrile is then subjected to a cycloaddition
reaction by treating XXXVIII Hith sodiumazide in the presence of ammoni um
chl-oride, dinmethylformam de and lithiumchloride at tenperatures from
100{err] to 130[err] to formlQ

The imidazole XXXV is deprotected by treatment with tetra-n-butylammonium fluoride to form the acid

20 XXM
) Y-(CHz)n-COZalkyl
25
(CH, )
XXXV
30 . N
-
\ \/>- co,H
° ¥
H ~ <HC1

. 35
\ " .
Nl Acid XXXVI is then made to undergo a coupling reaction by conversion of XXXV! to the acid chioride

(using the procedure used in converting XVl to |E) and then condensation with amine E in the presence of
an amine base such as pyridine or triethylamine under an inert atmosphere such as argon employing a
40 molar ratio of E:XCXXVI of within the range of from 0.8:1 to 1.2:1 to form amide IJ

Y- CHZ )n-CO alkyl

2

45

17

50

§5
Compounds of the invention wherem nis 0 and Y is a single bond that is benzoic acids or derivatives
thereof of the structure 1K

20



The starting bronophenyl al kyl al cohol A may be prepared by subjecting

al dehyde M 40 [err] [err] to a Wttig reaction with (C6 Hs ),PCHCO2 OH3 to
formthe ester N 50 [err] [err\] Bep 8891 655810 391 652 Bl which is made to
undergo a doubl e bond reduction by treatnent with hydrogen in the presence
of rhodiumon alum na catalyst in the presence of nethanol to formester O
5 ' ' [err] O Br 10 Ester Ois
.then reduced by treatnent with diisobutylal umn dp in the presence
of toluene solvent to formal cohol A Thegcgmpdnds<Hf this invention have
four centers of asymetry as/+adi cated by £hB A sks in 15 fornula I.
Howevers it will be afdparen ‘ fl ae set out above which
do not Include asterisks st reprgsent all of the possible stereoisoners
thereof. Al of the variou i gomeric forns arg within the scope of
the invention. The various st -’;ﬁ forng o}Rthe conmpounds of the

I nvention, nanely, cis-exo, caNs fornms and stereoisoneric
pairs nfy be prepared by enpl oyi 3 mat erihglzs and foll owi ng the 20
procedures as outlined in U S Patent ~' 4,143, 054. Exanpl es of such
stereoi soners are set out below 25 [err] la 30 [err]

% er I’} 0 may be prepared starting with bromoan%rl I’allzohgll‘:’.l\Q( cis-endo) [err] [err] [err] [err]
err 5 - _

;- OH
% ‘CH /

2

1>

20 Br

which is treated with a protecting compound such as t-butylchlorodiphenylisilane, in the presence of 4-
dimethylaminopyridine and an amine base such as triethylamine and an inert solvent, such as methylene
25 chloride, employing conventional procedures, to form the protected bromobenzyl compound B?

§2
30
CHZ-OPro
Br
. 35 wherein Pro represents a protecting group.
N R Examples of protecting compounds suitable for use herein are as set out hereinbefore in reacting with

N bromophenalky! alcohol A.
The protected compound B? is then transmetallated by treatment with t-C4Hsli or n-CiHsli in the
presence of diethyl ether or tetrahydrofuran at reduced temperature of from -100* to 0°*C (or is subjected
40 to a Grignard reaction by treatment with magnesium in the presence of an inert organic solvent such as
tetrahydrofuran (THF) or diethyl ether) and then is condensed with (exo)octahydro-5,8-epoxy-1H-ben-
zopyran-3-ol or (exo)octahydro-4,7-epoxyisobenzofuran-1-ol (prepared as described in U.S. Patent No.
4,143,054) of the structure C '

45 :
3 (CH,) _,-CH-OH

9]

50
\ \ CH,———0
o _

55
employing a molar ratio of C:B? of within the range of from 1:2 to 1:4, in the presence of an inert organic
solvent such as THF at a reduced temperature of from -78 to 0°C, to form the condensed 7-oxabicyciohep-
tane compound HA :

21



C-N 50 R (cis-exo) 55 27 EP O
391 652 Bl H [err] 5 [err]
N 0 R[err] 20 (err) 25dpeg8dt ¢sgd [err] 20 ld H 25

[err] CN[err] 30 (trans) The nucleus in each of the conpounds of the
I nvention is depicted as 40 45 0 for
appreciated that the nucleus in the conpounds of the invention so may be

depicted as 55 28

i nvention are thronboxane receptaq
i nhi bitors of thronmbox

recepté’or ant agdbbAst"”

70

20

25

30

35

40

45

50

55

EP 0 391 652 Bl 0 5 10
agom

dF

matter of convenience; it will also be

gﬁgogggg of this

ch are useful as
The term "t hr onboxane

Compound HIA is then protected by treatment with, for example, a solution of acetic anhydride and
pyridine In the presence of 4-dimethylaminopyridine to form compound XIA

XIA

0o

(CH,)

CH
2]
o)

OCCH

3

? CHZ-OPro
OCCH

TR
o)

The protected alcohol XIA is subjected to a Jones oxidation employing procedures described herein-
before to form crude acid which is deprotected by reaction with aqueous hydroxide in the presence of inert
organic solvent such as THF and then esterified, for example, by treatment with diazoalkane, such as
diazomethane, or acidic alcohol, to form the aicohol ester XIlIA

XIIA

|

o)

(CH,)

CH.,OH

Cozalkyl

1”8

OH

The alcohol ester is then subjected to hydrogenolysrs as described above to provide alcohol ester

compound XHB

22



conpounds whi ch are so-called thronboxane A2 receptor antagonists,

t hronboxape [err] antagonists, thronboxane [err]prostaglandin endoperOX|de
ant agoni sts, TP-receptor ant.agoni: Sts o 361 gddgpnboxane antago- nists. 15
The conpounds of this invention are useful as inhibitors of platelet
function, i.e., for the prevention and treatnent of thronbotic vascul ar
occl usi ve di sorders, whether conplete or partial, for exanple, arterial
thronbosis, including that of the coronary, Fglz, lgﬁ?ﬁ't hal m ¢, hepati c,

nmesenteric, renal, peripheral arterie$CHL)va ‘gr or organ grafts,
unst abl e angi na, t@é{fﬁ&ﬁﬂ at t atkB, ntermttent claudication.
They mey be useful to pr osi s follomnng vascul ar injury produced

endart erectony or angi ogr conpounds may be useful in the treatnent
or prevention of disorders Tact®ri zed by platel et consunption and/ or
activag&on, i ncl udi ng, platelet jacti%&$®n, dysfunction, and/or |oss during
extracorporeal circulation, thepuse of radi ographic contrast agents,

t hronboti c thronbocytopeni a purpura, dissem nated intravascul ar

coagul ation, purpura fulmnans, henolytic transfusion reaction, or

hemol ytic ungpi fe §l¥6ﬁglr£€pXIlBTQ?ubfe@tgpguanﬂ%s%Fatn@r?tolﬁ'ﬁtqrrﬁ)& il 25 treatment of
venous ;4 hronbosi s or enbolism 1 ncluding pul nonary e ||sn1 deep venous

t hronbosi s, hepatic vein thronbosis, and renal vein thronbosls The
conpounds of this invention are useful as inhibitogg ﬁyterlal or venous
vgspconstriction Accordi ngly, they na% be t02pre en
vasoconstriction associated with b &m3 chroni c stabl e angina,
and vard ant, or PxiIrzaret s ATl pa, Raynaud .yndrone m gr ai ne headache,
vasospasm of the 30 corghary, \cergbral, ophthal mc, hepatic, nesenteric,
renal, peripheral arter{es or \vagcular grafts, vascular injury such as that
associated with surgery o« traumi. Hypertension of pregnancy, the

hepat o-renal syndrone, and™ na q%pertension are additional exanples
of vas@constrictive di sordery Eneaiéén by the conpounds of this invention.
The conpounds of this inventi'dh are useful as inhibitors of
bronchoconstriction, i.e., airway hyper- 35 responsiveness, allergic
bronchospasm asthna, and bronchoconstrictive responses to environnental,

i nfectious, r thi,s invention
are us%aa?qk ,,gf{ﬂf' i f(% gfr‘ésm%wﬂsp %E%%S%ldamﬁh{orfﬁxgﬁ ?j)g:gpg#&]nﬂsoenzy?'c a5'd?/3’l ﬁtrﬁ‘g‘é’es

ti ssues, |nclud|ng, nmyocardi um skin, brain, bowel, or kidney, alone or in
conbi nation with ot her agents intended to restore blood flow. For exanpl e,

t hese conpounds may be useful for irrprovins h@a'}elkglrryocardi al

functisn and decreasing nyocardial igggarct | schem a caused by reduced
Bl ood fl ow during_di agno dures may benefit by
tFeatnent with tht%e conppoundd, fjor exanpl e, —key reduce the nyocardi al
bypasg surgery. In addition, they may be useful for
y causefl by a stroke. The conpounds of this

: ntloP(x,Qreatnent of other
: tg-popat hy, and tardive
dyski nesi a. The conpounds n& sef in potergiating diuretic-induced
diuresis. In addition, the thPonb-x receptor: antagoni sts of the
inventjon may be used with a thronbolytic agent such as t-PA,
st rept oki nase, urokinase, prourokinase or anisoyl ated
pl asm nogen- strept oki nase activator conplex (APSAC) within 6 hours of a
myocardi al infarction. In such case, the thronbol ytic agent 50 may be
used in anounts conventionally enployed, for exanple, as disclosed in the
Physi cdpans’ Desk Reference for reducing post-ischem c myocardial injury.
The conpounds of the invention can be administered orally or parenterally
to various mammal i an speci es known to be subject to such nal adies, e.g.,
humans, cats, dogs and the like in an effective anDunt

reducing the tissue inj
i nventf®on.. nmay be useful
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wi thin the dosage range of 0.1 to 100 ng/ kg, preferably 0.2 to 50 ng/ kg and
nore preferably 0.5 to 25 55 ng/kg (or from1 to 2500 ng, preferably from5
to 2000 ng) on a reginen in si NgleP P491%sb @4 di vided daily doses. The
active substance can be utilized 1n a conposition such as tablet, capsule,
sol ution or suspension containing 5 to 500 ng per unit of dosage of a
conpound or m xture of conpounds of fornmula | or in topical 29 EP 0 391
652 Bl formfor wound healing (0.01 to 5% by n.|o-tcﬁgﬁﬁkudd of formula I,

1 to 5 treatnents per day). They wed i n conventional- matter

wi th a physiologically ayrier, excipient, binder,
presesvative, stdM|jzer , etc., or w a topical carrier such as
Pl asti base (m neral oi th polyethylene) as called for by accepted
pharmaceutical practic s indicated_ in the discussion 5 above,

i intengefates for other nenbers of

t e ilnve gy al so be adm nistered
topicHlly to treat peripher aggul di seases2and as such may be

formul ated as a cream or 0|nf%e e followng Exanpl es represent
preferred enbodi nents of the present i nvention. Unless othermﬁse i ndi cat ed,
all tenperatures are expressed in degrees 1 grads Fianple 1[1S(1
a, 2a, ga, 4a)] 2-[[ 3- [4 [[(4 Cycl ohexyl but yl 1O F 2-oxazol yl]-7-ox

the group. The conpounds o

m romm t enperature was Addmmwsm25@g(l%5mml Al drich) of -
2- br onobenzal dehyde, over\g i nyt-es.\The !t edcti on was nlldly exot herm c
and becane honpbgeneous. uItlng sol Jt7%n s stirred for 18 hours

t hen concentrated in vacuo t'@ gige oily solgt. This material was
slurried with 250 nL hexane and then filtered to renove solid

tri ph®nyl phosphi ne oxide. The filtrate was concentrated in vacuo and the
resul ting O esiREdEJEdEdy L B BFdH may paePnysTried jo thecqerrerapndingiarids thai is Ia, 9.5 x

2.0 cm 1:4 ethyl acetate/petroleumether elution). 25 The el uant was

concentrated in vacuo to give an oil. The crude oil was purified by

bul b- 1.0- bul b distillation (125-135[err] 05— ¥-JfdEyd -DdR g (133 mmol ,
98% Br title acrylate as a pale | Llow/yiqgwxd. B. 2- 5hnbenzenepropan0|c
acid, nmethyl ester &%gzéh g (58.1 mvol) of Part ‘A
acrylate and 780 ny off hodi um on al ud& catal yst (MCB) in 150 nL of

met hanol (Burdick apid Jackisonf) was stirred under an atnosphere of hydrogen
(bal l gon) for 3 ho the starting material was consunmed by TLC)

e reaction mxture ed NroughOa 4R[err] pol ycarbonate nenbrane
anet the filtrate was coxcemtrared i gug to give an orange oil. The oi
was di ssolved in 100 mL deletthjz?ﬁﬁr ﬁhe washed with 50 nL of
sat ur at ed sodi um bi carbona®e soX 50 35 mL of brine, dried (nmagnesium

sul f at%e) and concentrated in vacuo to afford 13.7 g (56.4 nmmol, 97% of

title conpound as a pale yellow |iquid.
by treating the esters with a base, such as lithium hydroxide, sodium hydroxide or potassium hydroxlde to

form the corresponding alkall metal salt, followed by neutralization with an acid, such as dilute hydrochloric
acid or oxalic acid to form the acid compounds of the invention.

45 Compounds of the invention wherein R is CONHSO,R3, that is IP
_ 3
. . Y (CH2 )n-CONHSOZR
50 (CHZ )m

IpP |
|
)
t 1

N 0 R
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C. 2-Bronobenzenepropanol 40 To a solution of 13.6 g (56.0 mmol ) of

Part B conmpound in 75 nL of toluene (Burdick and Jackson, sieve-dried)
cooled to -78[err] was added 118 rgp ¢ da0ed¥g tol uene, 118 mmol, Aldrich)
of diisobutylal um num hydri de sol uti-on. The reaction was stirred at

-78[err] for 2 hours then warned to O for 2 hours. The resulting solution
was quenchre@lrebgtedlm,rt;eaﬁig(}Wdamldmtaaﬂor(afmdéefthd_stmétu@I-N HCO then nore rapid
addition of 100 mL of 6 N HCl. The reaction was stirred for an additional

10 minutes, then added to 50 nL of diethyl ether and the 45 organic |ayer
was separated The organic |ayer was washed with two-100 nL portions of 1 N
HCl, 160 nL of brine, dried (nagne5|untsd?fa%e) and, concentrated in vacuo

to afford 12.0 g (55.8 mol, 1¢0% of HiNI-R anound as a colorless oil. D.
1 -Bronn-2-[3-[[(1,1-dinethylefhyl)dip | silyl]oxy]propyl]benzene 50 To a
solution of 12.0 g (55.8 nmmol) of Part C onpound 15.3 g (55.8 nmol ,

Al drich of t- butylchlorodiphenylsiIane . nL (62 nmol | dlstllled from

calciu r|e aqln 4e2 h Iene c
(distill e ffe pd mnno ﬁOUIP(BLi egr%r| er?%t V\é"%n::c ar%) ﬁgy as emoer r? loa:;I ?F" ch)
of 4- di h o o

tenperat ur eei déqﬁ%esln\;ehﬁ)givﬁﬂgrgmrﬁ tet%g'olyhe%amqs %ﬁtgl@ggf%dthgﬂg ld nﬁere Yisa

resul ti,Ngsy |éﬁﬁy tered to renove triethylanine hydrochforid
filtrate was concentrated in vacuo and the resulting oil purlfled by flash
chronatography (Merck silica, 12 x 9 cm 1:19 diethyl ether/hexane) to
ab/ord 23.2 g (51.2 mol, 92% of title conpound as a col or|¥ssNoil. 30

0 391 652 Bl E. [1S—1a 2a,3a,4a)]-[2-13={[(1.d-(cHn.) l
- Di et byl et hyl ) di phenyl si |yl ] oxy] propyl 14 M- 7- oxab# CHcNo[ 2. 2. 1] hept ane-
2, 3-di methanol To a soku AER Yy I) of Part D{imﬁiound in 75
nL of dry diethgl ethér (distifl | ed from 3_—p@tassi um benzophgnone) cool ed
to -100[err] was addéd drogwi $e¢ 54 .nL (1.7Min pentane, 92 mmol,- Al drich)
of t-butyllithiums&wution]|over ~20 m nutes., The reaction m xture was
stirre® at -100[err] \\nhuLa&s, then v%&%ed to O[err] for 30 m nutes.
The resulting solution ooled t iﬁ;ﬁ?] 40 mL of dry THF (distilled
fromketyl) was introduced then a ¢ uthpn\of 3.40 g (21.8 mml),
[ 3aR-[ err]ct ahydro- 4, 7- epoR- i zof&}anﬂﬁtﬂ in 20 nL of dry THF was
added gver 5 minutes. The reaction mxture was warmed to 10 0O, stirred for

1 hour aug .%Bé?&h W Jubjetg;%? g;-terQTE Welsen, iMYEIN B3duttoh AREH n}hﬁ&%@d&n&% Witrim

vater and, erratoptode hRIES B laford IBRCIGHERNT C | ayer was separated an
aqueous |ayer extracted with an additional 100 nL of ethyl acetate. The

organi c extracts were conbi ned, washed wt 200'n§_3kﬂpriq dried
(rmagnegd um sul fate) and concentrated in vg g Ji VE aﬂnoi . The crude oi
mas purified by flash c-ronatoo aptgH Nﬁ ica, 11 x 12 cm 1:4 ethyl

€t at e/ petrol e enr4: L et hyl ace ef petrol eum ether) to afford
15 9.81 g (18. nnD of /title conpound as an oil. F. [1
S-(1,2a,3a,4a)]-2-[[ - D et hyl et hyl ) di phenyl si | yl ] oxy] propyl ] phen
yl ] et ¥yl ] - 7- oxabi cycl d ]hqwtane S- nenﬁanol 20 A m xture of
8.50 g (16.0 nmol) of Palx Y& and”lE’g of noi st 20% pal | adi um
hydr oxi de on carbon (Al dri 10 of Veagent ethyl acetate was shaken
on a Parr apparatus under hyslr ogec 0 pSI) 42 hours. The resulting

nixtur% was filtered successively on a Buchner funnel then through a 4
[err]

which is converted to the bromide on treatment with triphenylphosphonium dibromide in an inert solvent
such as toluene. The bromide is then converted to nitrile XXXXVIII on treatment with an alkali metal cyanide
in a polar solvent such as methanol/water.

50
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pol ycarbonate nenbrane filter. The filtrate was concentrated in vacuo and
the resulting oil was purified by flash chromatography (Merck silica, 10 x
15 cm 1:2 ethyl acetate/petrol eypeidiedsh g0 afford 2.07 g (4.03 25 mol,
259 of title conpound as a colorless oil. G [1 S-(1 a, 2a, 3a
,4a)]-2-[[2-[3-[[(1,1
- Di et hyl et hyl ) di phenyl silyl] oxy] propyl ] phenyl ] met hyl | - 7- oxabi cyclo- [2.2.1
] hept ane- 3- carboxylic acid 30 To a sgtuty o &F(ZH}?} =4t 03 mmol ) of
Part F corrpound in 20 nL of reagfeﬁ gcool ed to"0"Terr] was added
dropvvi se nmL (2. Z& , 2pme)y on see Fieser and Fieser,

1 a

"Reageént s for SyntheS|s " Vol . p-/ 142) of Jones reagent. The
reaction was stirre ours then quenched by addition of 2 nL of

i sopropanol and stirxed fo . The_gesulting green slurry was
filtered through a pa e-and thﬂ tLFtrate concentrated in vacuo.
The reS|due was partiti gtNof water 35 and 30 nL of diethyl
et her  The organic |ayer par/at ed, washed with 30 mL of brine, dried
(rmagnesi um sul fate) and concen ed in vactio to give 2.10 g (3.98 mol,

999 of crude title conmpound as a colorless oil. H |[1

S-(err)]- 2'C[n£1 §m&43'tl{e‘?lmfe£n(ogr wi\erem R is 5-tetrazolyl and Y=0, that is Ii.l where Y i | O, are freparzﬁ)

- Di medhyihyedohierslon op Bt 81| 18lelnensobidt G| dedirscadlrds Bt Sl h ele mxe Qersi
[ 2. 2. 1] hatpdi 10316k I€ARRANY! ] am no] - 3- hydr oxypropanoi ¢ acid, nmethyl ester To a
solution of 2.00 g (3.79 mmol) of crude Part G conpound in 30 nL of dry THF

(digtilled fromketyl) cooled to 0 was addiﬁuc eseireel y 512 ng (3.79

, Aldrich) of 1 -hydroxybenzotrj g.é ie xte, 590 ng (3.79 nmol,
Al drieh) of L-serine nethyl 9 ya , 1.1 nm (8.6 mmol,
distilled 45 fr&&J3H ci/um hygdri e) of triexhylam ne then after 5m'nutes,
781 ng (3.79 mmol, Aldyich) o cycl ohexyl car- bodiimde. The reaction was
stirred at O[err] for hourslthen warmed to ropmtenperature for 16 hours
foll owed by the addition fNet hyIOa Rate. The resulting slurry

was ffltered and the filtr{tejconcéntr dJ_ vacuo to give an oil. The
crude material was purified\by fl sh /. romatog aphy (Merck silica, 15 x 5
cm ethyl acetate) to afford@. 98¢ .15 mmolR7"83% of title conpound as a

white foam 50 I. [1 S-(err)]- 2[2[[2[3[[(11

- Di et hy, Vi ] ' T

(2. 2. 5] Nl B AL DY P AR B YD T e A BRI Y ncn

m xture of 1.81 g (2.96 nml) of Part H conpound and 2.33 g (8.88 nmol,

Al dri ch)y ofx-toHeenyl - 55 phosphine in 15 nL of acetonitrile (Burdick and
Jackson, sieve-dried) was stirred until honogeneous then added was 1.5 niL
(8.6 #NMPresededr & b643p sirh adl sddaaDHyafusl of bdlyskiadiicarBonkle) | owed by 0.86 nL (8.9 mmol)
of ‘carbon Tret nitgiiehd twn debjeciBheo a epnidatidition waestion by dieyting XK@ fwith Godiuad asic@ah & Wi t h
an.anmbi eresencatof pmipaniim ciiiprigle,r dimethyifprigmigie lanrt litgem whisridetat temperatates fromMO0* C to

t enper at1@p tC foderm18. hours t hen added was 50 nmL of ethyl acetate followed by
31 EP 0Tipcartpg promepteoyiaiky! aifohal 4 oy e @epraredieotvbiediogl plidehydd Mar bonat e

sol utfon. The organic | ayer was separated, washed with 20 nL of brine,

dried (sodiumsulfate) and concentrated in vacuo to give a dark oil. The
crude material was purified by flash mat ogr aphy (Merck silica, 20 x 5
cm 1:2 ethyl acetate/petr¥l eum ethe ZHO et hyl acetate/ petrol eum

ether) to afford 1.24 g (2.03 mml, gd t1e conpound as a yellow oil.
5 J. N ckel peroxide oxidant =~

to a Wittig reaction with (C¢ Hs }sPCHCO2CH; to form the ester N

50

CH=CH~ CO2 CH3

Iz
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Ni ckel peroxide oxi dant was prepared as described by K Nakagawa et al, J.
Org.. Chem, 27 1597 (1962). To ‘a solution of 130 g (0.49 nols, Al drich) of
nickel (11) sulfate hexahydrate in g4@ 3k ¢4 gyater was i-o added dropw se
over ~45 mnutes a solution of 360 nL of aqueous sodi um hypochlorite (mn.
5% Aldrich) containing 42 g of sodium hydroxide. The reaction was mldly
exot her m avhich keméde N erdaiigbl 2 @lovtiesbon redtigibmiBdirdatientadh hydlegab firethe presteintenof ahodioml
wat er bat lon aflinira oatalgkhintthef mesemet chmetharbl tn®rbleaelO preci pi tate upon additi on.
The reaction m xture was stirred for an additional 2 hours then divided
into two centrifuge bottles. The bl ack SOH:]% §C5ee?rat ed by
centrifégation (2500 rpm 10 m nutes) ang 2Snpér@datant was decanted. The
solid 15 in each bottle was slurrigd-WwWth 400 nL of ice-cold water and
centrifuged. This washi procedurp wap| repeated four additional tinmes (pH=
10) then the resulting ack solid\gas Aol l ected on a Buchner funnel wth
the aid of a latex dam The solid caKe (184 g) was placed in a vacuum oven
(~ 1 m¥f25[err]) for two days. The resulting material (56.5 g) was crushed

then dri e%xt%r” % M%Crg&”&& Eﬂ?eaﬁﬁeatgwné dg%autflgﬁmié%-el&}%}’@agn EQ‘B p?e%gn% G 15i6r3 sBhvdnPro >3

nols, 108 I've oxldan ack po

S- ( err)]- 2} ﬂ)&:&%ﬂ [)( ﬂﬂis]invention have four centers of asymmetry as_indicated by the asterisks in
i et hy | Gk hOHNaRAY & Wl e/ bp@reul PEGRH bIDIRE MHnbIBEE 51 abbud ¥ @Y @btOnclude

[ 2. 2. 1] heRbterdxy bth répreem aDbraRapdssmIY btbreoisthioR, theddt. Y bf 186 taRbus Tloredisomdrid lidrs ardf
1.20 g (1.+8fin meBtope of thd’mvdntidn. 0xazol i ne in 30 nmL of nethyl ene chloride
(distilled frhenaios plresigin@rio emPe Niieccomgaindabf thieGounilos. MadBIRL dis-axo,issenasl deicell 2. 4
g of Part trdnsnforisednd ptereoisonakeic rirstmat be Arbymreddycimpipgingnistettiog eatededs adifolioeidg ther
45 m nup eprotedired ag outipbe ind).$) Paeit®o. 4.1181654 Exaarubids b wetasterdoismgrs @fe sekautibaidw. was
added and stirring continued for 45 mnutes. The reaction was diluted with
100 nmL of ethyl acetate and 50 nmL of 3M aqueous sodium bisulfite solution
then stirred rapidly for 30 m nutes. esul t{._p&f%?e_ enul si on was added
to 100 nL of 1 M aqueous sodiumcitrat oh, m?%ani c layer was
separ at®d and 30 the aqueous I(&¥gr) e
of ethyl acetate. The organic e trgcmts wetr ¢ conbi ned, dried (nmagnesi um
sul fate) and concentr at in ud to give an oil. The crude material was
purified by flaskchrq
acet at g/, petrol eum et
as a colorless oil.
stirred solution of 4-

r) tofjafford 582 ng (0.96 mmol, 49% of title oxazole
. cf ohexyl butyl am ne, nonohydrochl ori de To a
e (.68, 71.1 nmol, Aldrich) in 100
m of glacial acetic aci 7 rgon g-agdded 87% PtO (1.06 g, 10% wei ght
based on 4-phenyl butyl am 2) #he' reafti on Nt ure was hydrogenated at 54
psi at ssoom tenperature for+-4 RouKs—The catzﬁyst was renoved by filtration
through 40 a 2" pad of Celite, and the filtrate was concentrated in vacuo.
The' residue was diluted, with ﬁao m of diethyl ether, 100 mM of [err] and 8
m of concentrated HO . {FhFS®RAERure was concentrated in vacuo and
triturated in diethyl ether to.giave 13.1 g Q ’xd-e(scmzeﬂn-emi ne. HCl. M
[ 1S-(er)] - N (4-Cycl ohexyl butyl) 2-&%;1[ [\2- 1
- di met hyl et hyl ) di phenyl sil yl ] oxyf} pt*

(4 i
) pym’ph 5 o
met hyl ] - 7- oxabi cilxl o[ 2. 2. 1 T4€pt- 3-yl | - 4- oxazelecar boxam de A sol uti on of
290 ng (0.48 mmol ) of fart Kloxazole and 40 ng (0.95 mmol, Al drich) of
Iithiquhydroxide non
at roomtenperature for BHThe reaction nmixture was acidified with
2 nL of 1M aqueous HCl artitigned bgtwegd 20 nL of diethyl 50 ether
and 20 nL of water. The or iC enNwastisegar at ed, dried (nagnesium
sul fate) and concentrated idovaéggytq gi vE&-the crude acid as an oil. To a
solutigp of the crude acid in 5 nj_Qf sieve-ﬁpﬁed benzene (Burdick and
Jackson) was added a small drop of dinethylformam de (DVF) then 60 [err]
(0.69 mol, Aldrich) of oxalyl chloride. The reaction was stirred until gas
evol ution ceased (~30 nj¢idLéxol hen concentrated in vacuo to give the crude
acid P '
b
55 :
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55 chloride as a yellow oil. To a solution of the crude acid chloride in 5
mL of dry nethylene chloride (distilled from phosphorous pentoxide) cool ed
to O[err] was added 165 [err] (%ﬁﬁg Ez jstilled from cal cium hydride) of
triethylam ne then 110 ng (0.57" g?po? art L cycl ohexyl butyl am ne

hydr ochl ori de. The reaction m xture was warnmed to 32 EP 0 391 652 B1
roomtenperature, stirred for 1 hour then partitioned between 20 niL of

ethyl acetate and 20 nL of 1M ggueous HCl solytiony<fhg _grganic |ayer was

separated, dried (magnesium sulgate) and ¢ StTated i # Bacuo to give an
by $Hakh 6net ogr aphy (Merck silica, 15 x

oil. The crude oil was purifie
3 cmjs2:3 ethylycacet at £/ pe um et her) t\g—af/ford 277 nmg (0.38 mmol, 79%

of title conmpound as whi t am N [1

S-(err)]-2-[[3-[4-[[(4-Cycl yIbutyl)anino]cirbonyl]-2-0xazo|y|]-7-oxabic
ycl o[ 2.2.1] hept-2-yl]- enzewepr opanoi,R~acid To a solution of 270 ng
(0.37 nmmol ) of Part Mc “6 of”g”i acetonitril e/ methyl ene

chl oriede 10 was added 0\6 f 489 aqueoyus,hydrofluoric acid at room

tenperature. The reaction M xtHreX stirredRrapidly for 2 hours then
diluted with 20 nL of diethyl ether and quenched by slow addition of 10 niL
of saturated aqueous sodi um bi carbonate sol ution. The resulting m xture was
added to 20 nL of wat eftxTar$)the organic | ayer was separated, dried
(magn¥si um sul fate) and concentrated i n~~aguo q-gtmg)thm_crude al cohol as
an oil. 15 To a solution of the cry xcohol in%6™L of 5:1
dcet one/ net hyl ene chl ori de was zbml (2.6Min [err]in water) of

"es reagent. The reaction m xfyrg Was\Ssl red for 20 m nutes, then

quenched by addition/ﬁ{ 6f.isopropano|. After 10 m nutes, 20 nL of

di ethyl ether dfd 20
and the mxture stirfed forjarf additional 15 m nutes. The organic | ayer was
separated, dried (nmagrResi um e) and concentrated in vacuo to give an
oil. The crude materi al rified by fkash chromat ography (Merck
silicsg, 15 x 1 cm ethyl \ac ta;§%%H n 1.9 npRhanol / met hyl ene chloride) to
29 O
2

afford 75 ng (0. 15 mol , _ it EQ uct as a white foam IR (KBr):
3413, 2920, 1721, 1644, 1601, 1822, /1447 ci{epr] Partial 270 MHz[err] NMR
(err): 2.20 (dd, 1 H 25 2.34 (X, H 2.55%(t, J=8, 2H) 2.91 (t, J = 8,
2H) 3.40 (m 3H) 4.40 (d, J=4, 1H) 30 4.98 (d, J =4, 1H 7.14 (m 5H 8.14
(s, 1M 67.5 MHz 13C NWR (CDCI 3): 24.2, 26.4, 26.7, 27.4, 28.9, 29.9, 32.4,
33.3, 34.7, 37.1, 37.5, 39.2, 47.0, 50.0, 78.7. 79.7, 126.6, 126.7, 129.0,
129.7, 136.0, 137.8, 1@§r§ns}41.0, 160.8, 163.9; 176.0. 35 M5(d): 509 (M

+ H+

. . 35
N The nucleus in each of the compounds of the invention is depicted as

40

45

for matter of convenience; it will also be appreciated that the nucleus in the compounds of the invention
50 may be depicted as
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TLC. [err] (silica gel, 1:19 nethanol/methyl ene chloride)= 0.33, ammoni um
nol ybdat e/ ceri c sulfate U Analysis Calc'd for. [err] + 0.42 H2 0: 40

[err] 69.°80; H 7.97; N, 5.43 gpoyiBgi gs2 83 69. 83; H 7.90; N, 5.40
Exanple 2 45 (1 -

S-[err]-2-[[3-[4-[[]4-(4-Chl orophenyl ) butyl]am no] carbonyl]-2-oxazolyl]-7-0
xabi cycl o[ 2. 2. 1] hept - 2- yl ] nmet hyl ] benzenepropanoi c acid A
1-Bromo-2-[3-[[Dinmethyl (1, 1, 2-tri net hyl prepyl )sil yl]oxy] propyl ] benzene 50
To a solution of 29.0 g (135 mmol ) of e Exanple 1 Part C al cohol and
24.1 g (135 mmol, Petrarch) of thex [ yl chl orosilane in 200 nL of dry
nmet hyl eéne chloride (distilled from ghosphofous pentoxi de) was added at room
tenperature 20 nL (143 nmol, distillgd cal ci um hydri de) of
triethylamne then 200 nmg (1.64 mol ,“Aldrich) of 4-dinethylam nopyridine.
The reaction m'xture was stirred at roomterrperature for 18- hours The
resul ting S|1jﬁl’ Cc00

stirri fy fopras tﬁorﬁ i Gl f nfsord, ﬁwgmm $gogtp FP‘gf'?wj e =

ne r ce or medla ed a iops. The oxane r

nyr ool ol U A SUE e "'ié,;f'”“.'i?‘
ot ude of | (S ,g,,g d.f' Eta EO% %gzv %5'% pags o g"‘%g t

1:9 ethyl ,gget at e/ petr ol eum et r

title gp npoltnéic obndS Of BislifeSriiod bl l&kéi'ul ad mhibitorsEdr the%Qﬂmzﬁé’z BlioBne reve['ntaon and
S-[err]-[ dostrimt bhFsRIbbE ¢adouler BedilsivRilsBdbr,r WHalhby): Sdnpiehd &xydnm Bd?Yelx i RHIE Wibdat 7- O
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reduce the myocardial stunning observed after bypass surgery. In addition, they may be usétul for reducing
the tissue injury caused by a stroke.

The compounds of this invention may be useful in the prevention or treatment of other conditions

45 including burns, diabetic retinopathy, and tardive dyskinesia. The compounds may be useful in potentiating
diuretic-induced diuresis. '

In addition, the thromboxane receptor antagonists of the invention may be used with a thrombolytic
agent such as t-PA, streptokinase, urokinase, prourokinase or anisoylated plasminogen-streptokinase
activator complex (APSAC) within 6 hours of a myocardial infarction. In such case, the thrombolytic agent

50 may be used in amounts conventionally employed, for example, as disclosed in the Physicians' Desk
Reference for reducing post-ischemic myocardial injury.

The compounds of the invention can be administered orally or parenterally to various mammalian
species known to be subject to such maladies, e.g., humans, cats, dogs and the like in an effective amount
within the dosage range of 0.1 to 100 mg/kg, preferably 0.2 to 50 mg/kg and more preferably 0.5 to 25

s5 mg/kg (or from 1 to 2500 mg, preferably from 5 to 2000 mg) on a regimen in single or 2 to 4 divided daily
doses.

The active substance can be utilized in a composition such as tablet, capsule, solution or suspension
containing 5 to 500 mg per unit of dosage of a compound or mixture of compounds of formula 1 or in topical
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pol ycar bonate nenbrane and the filtrate was concentrated in vacuo (room
tenperature bath). The residue was partitioned between 50 nL of water and
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and 5 concentrated in vacuo to give 560 ny (1 59 mol , 8% of crude title
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50

To a solution of 12.0 g (55.8 mmol) of Part C compound, 15.3 g (55.8 mmol, Aldrich) of t-
butylchlorodiphenyisilane, 8.6 mL (62 mmol, distilled from calcium hydride) of triethylamine in 100 mL of
dry methylene chloride (distilled from phosphorous pentoxide) was added 200 mg (1.6 mmol, Aldrich) of 4-
dimethylaminopyridine. The reaction mixture was stirred at room temperature for 4 hours then 100 mL of
55 hexane was added and the resulting slurry filtered to remove tristhylamine hydrochloride. The filtrate was
concentrated in vacuo and the resulting oil purified by flash chromatography (Merck silica, 12 x 9 cm, 1:19
disthyl ether/hexane) to afford 23.2 g (51.2 mmol, 92%) of title compound as a colorless oil.
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was stirr gtk 5 6, ethpr d0616t6)to affdie1. $82RBl b BimolTB3%h bt m:e%ﬁpaﬁ@s&mmzamﬁr i n vacuo,

The res due was quenched with water and partitioned between diethyl et her

and sat uriat epsqeca3audi-SRF 2B 2-DinTdiey ety Dighbty s AN B/probRiiphe B 1as thy lercbxatie) clo-
[2.2.1]hept-3-yl]-4,5-dihydro-4-oxazolecarboxylic acid, methyl ester

A mixture of 1.81 g (2.96 mmol) of Part H compound and 2.33 g (8.88 mmol, Aldrich) of tripheny!-

55 phosphine in 15 mL of acetonitrile (Burdick and Jackson, sieve-dried) was stirred until homogensous then
added was 1.5 mL (8.6 mmol, Aldrich) of diisopropylethylamine followed by 0.86 mL (8.9 mmol) of carbon
tetrachloride. The reaction was mildly exothermic and cooled with an ambient water bath. The resulting
solution was stirred at room temperature for 16 hours then added was 50 mL of ethyl acetate followed by
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55 the aqueous |ayer was extracted twice with 40 m of diethyl ether.
Organic layers were conbined and washed with brine, dried over MySH and
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M. [1S-(1a,2a,3a,4a)]-N-(4-Cyclohexylbutyl)-2-[2-[[2-[3-{{(1, 1-dimethylethyI)diphenylsilyl]oxy]propyI]phenyl]-
45 methyl]-7-oxabicyclo[2.2.1]hept-3-yl}-4- oxazolecarboxamude

A solution of 290 mg (0.48 mmol) of Part K oxazole and 40 mg (0.95 mmol, Aldrich) of fithium
hydroxide monohydrate in 4 mL of 3:1 THF/water was stirred rapidly at room temperature for 1.5 hours. The
reaction mixture was acidified with 2 mL of 1M aqueous HCI then partitioned between 20 mL of diethyl

50 ether and 20 mL of water. The organic layer was separated, dried. {magnesium sulfate) and concentrated in
vacuo to give the crude acid as an oil.

" To a solution of the crude acid in 5 mL of sieve-dried benzene (Burdick and Jackson) was added a
small drop of dimethylformamide (DMF) then 80 1L (0.69 mmol, Aldrich) of oxalyl chloride. The reaction
was stirred until gas evolution ceased (~30 minutes) then concentrated in vacuo to give the crude acid

55 chloride as a ysellow oil.

To a solution of the crude acid chloride in 5 mL of dry methylene chioride (distilled from phosphorous
pentoxide) cooled to 0 was added 165 uL (1.2 mmol, distilled from calcium hydride) of triethylamine then
110 mg (0.57 mmol) of Part L cyclohexylbutylamine hydrochloride. The reaction mixture was warmed to
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40 a white solid, np 156-158[err] To a solution of 135 ng (0.35 mmol) of
the crude acid in 3 nL of dry nmethylene chloride (distilled from
phosphor ous pent oxi de) was added @b g fABsbeyperature a small drop of DW
then 40[err](0.46 muol, Aldrich). of -oxalyl chloride. The reaction m xture
was stirred for 30 m nutes then concentrated in vacuo to give the crude
aci d chl oporol eengreraturey atirtedViorso haudl the Ipertitooed bevden 120 diel oteethyb ardetatsi dntl 20 anli of 1®1 Ml
of dry nedobgduehi€! ddfution [he rorgaaic tdyemwasosspaaled. dridl (maprksiam soffatd) iaoh catertirdtedin
(0. 46 noayuodb giepn oil Tiendryge o wes MBfiest by]fledh BOMAtegrRphydMertk $ilice.dl Shadom, @8letiylm
hydri de) astatpipptesierp|ethet) trcatford 277 mi (B8 romg). 78161 pytiteprmpetnd@s  okbitafeam. added

rapi dl y. The reaction m xture was stl rred for 30 mnutes t hen artltloned
bet ween 2% HP-(is 2a Je¢ . fia '2' hil4-Gyclopgxyiputylaminplearbonyfi-2rpxazai iy -qepRicyelp[P 2 Thept-2-yily e

organic | Az APiaEdl and the aqueous | ayer was extracted W|th an

ddi t I Cl "

Shren (rneplSF E”élgﬂg Pf‘g&E ,@f;ggﬁz {q@%%@,f@a@ R
sol i d. “THE Ut FB 0t el Ginel U E ! E“
(025 1?13' r%% o tj'" hefaerm"é'gtgt &%ﬁﬁ Jsaégg’feﬂ H&ﬁ%’d ﬁ°r o
[18-(e%,§°§ﬂgg 'a ,,r- i ¢ grogﬂishy éetp)t i ut;mrgm o éon‘élt? 3 oxazo

lyl']- 750X abv&xs&m{;z ofah&&rhuamcohom QmNbf]ﬂﬁeJcbthe}MWeﬁQ Wr@@ﬁﬁ@dd@etﬁ@ésdnﬂz 6M
sol uti on ipfcrt a8 wamr) (o Jatds MBXRént. b r&Riidn mMixiGra RO étkebdarrd202Mintigs, (Hén Glleridhiddl by

Al dri ch) eabitidnl dfhd.sumL oy choprspatlel. Afn 00 yrohus.e20i ML 6f dibthpfethdr dndTadFhvat B ad@Bus
s(tfi:r red rsagivdbisuititb solgionwere rpded ahdithe nfixture irrbd fooarr siditidiakb1536inutes. Eid digaBie lay&b 2
BT r eact i o swaaatedcdrigid {magdeshyn sullale)tand conadntr@ediih vaduo lo\§iecn oi.Lihe ElGte matbrisl wasn

t hen par tAutifed riydftae chvemato@hyriMestk sifiday 15 adetrmtethyhpestaROthen 1§ matineimetiiene
or gani c |<hlpgge) Wa?éfO'Qé’Jamng -Hommeledd P af P pleduebDasrf white fdemi ne, dri ed (rmagnesi um
sul fate) 'BEPk BHeA98e AT 164 160 1R324184%8 Or d 152 myg (0.28 mmol, 98% of
titte pr o°cf(l@'t273§’""é BYMAYCOFt e foam 5 IR (KBr): 3413, 2940, 1724, 1652,
1602, 15220Q4dH) 1203, 1175, 1105 cnferr] Partial 270 Miz NMR (err)

[err] 221 c! 2.32 (t, J=11, 1H) 2.55 (m 5H) 10 2.89 (t, J = 8, 2H)
3.39 (m é%‘}d, J=4, 1H) 4.96 (d, J=4, 1H) 7.12 (m O9H) 15 8.14 (s,
1 H 67. NVR (err):[err]27.4, 28.5, 28.8, 29.0, 29.9, 32.4,
34.7, 38. *Q 0.0, 78.7, 79.7, 126.5, 126.7, 128.4, 129.0, 129.7,

131. 4,3013%3 1137 , 138.4, 140.5, 141.1, 160.9, 163.9, 176.5. M5(Cl): 537,
539 (MrH)#h4 5,,[,err] =+ 9.9[err] (c = 1.0 in nmethanol) closed aperture 20
TLC: [err Jd @i, |1g gel, 1:9 nethanol /et hyl ene chloride)=0.50, anmonium
nol ybdat ea’ﬂsanﬂzmcsbthqchwtzUém 26.7, 27.4, 28.9, 299, 32.4, 333, 34.7, 37.1, 37.5, 39.2, 47.0, 50.0,
787, 79.7, 126.6, 126.7, 129.0, 129.7, 136.0, 137.8, 138.5, 141.0, 160.8, 163.9, 176.0.
35 MS(Cl). 509 (M+H)*
\ TLC: R, (silica gel, 1:19 methanol/methylene chioride) =0.33, ammonium molybdate/ceric suifate, UV

Analysis Calc'd for CapoHsoN20s +0.42 H20:

40 C, 69.80; H, 7.97; N, 5.43
Found: C, 69.83; H, 7.90; N, 5.40

a5 Example 2

[1S-(1=,20,3x,4a}}-2-[[3-[4-[{{4-(4-Chlorophenyl)butyllamino]carbonyl]-2-oxazolyl]-7-oxabicyclof{2.2.1 thept-2-
yllmethyllbenzenepropanoic acid

A. 1-Bromo-2-[3-[[Dimethyl(1,1,2-trimethylpropyl)silylloxy]propyilbenzene

50

To a solution of 29.0 g {135 mmol) of crude Example 1 Part C alcohol and 24.1 g (135 mmol, Petrarch)
of thexyldimethylchlorosilane in 200 mL of dry methylene chioride (distilled from phosphorous pentoxide)
was added at room temperature 20 mL (143 mmol, distilled from calcium hydride) of triethylamine then 200
mg (1.64 mmol, Aldrich) of 4-dimethylaminopyridine. The reaction mixture was stirred at room temperature

. for 18 hours. The resulting slurry was diluted with 100 mL of hexane, cooled to 0° with stirring for 15
minutes then filtered to remove solid triethylamine hydrochloride. The filtrate was concentrated in vacuo lo
give an oil. The crude oil was purified by flash chromatography (Merck silica, 15 x 10 cm, 1:9 ethyl
acetate/petroleum ether) to afford 45.5 g (127 mmol, 94%}) of title compound as a colorless liquid.

§5
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honogeneous Analysis Calc'd for [err] 25 C,
67.09; H, 6.19; N, 5.22, d, '6.60 Found: C, 67.33; H, 6.35; N, 5.13;
C., 6.45 Exanple 3 [1 EP 0 391 652 B1

S-(err)]-3-[[3-[4-[[(4-Cycl ohexyl butyl)am no] carbonyl ] - 2- oxazol yl | - 7- oxabi ¢
yclo[2.2. 1] hept-2-yl]- nethyl ] benzenepropanoic acid A _

(:3- Br ongphenelfl Br{ilPofy DR {8-[(Himashy(y.I 8rimathelprbpy!)ailylidxy Joropyipsedlilt-bbicio[2.2.1)-

3- br onoieptays-HEdimpthangci d (55.8 g, 260 mol, Al drich) under argon at Olerr]
was added 1M di borane/tetrahydrofuran (THF) solution dropw se (300 ni, 300
mol ) over TOAEOMHISHOf 5.9hg §14% mmell of Ra eomipeynddn 3 mD oiry difeth§l, dlheh (Histiiedatroch t hen
quencﬁed‘e'é’l) GW'%F’ W 199" vitpe epdedTgRPwise 1 e HGMin seentane. Rarsmal Aldtsbhdietriutytithiech | n
vacuo arf& ”Y‘ﬁem’? ﬁ’é!' aW|'?ﬂ°Pﬂ?e'B'XtH@t‘V€éeﬁ‘I"@O€ R0 offr Taminigs dhen LPICES 15

sol uti or’ ﬁé{ng Replo 5“5?" Agutigq yvas ’Hﬁ‘é"ﬁ?d?rb?snéEP"e?oHB# olesry THE tdistifigsly e
dri ed ( V “¥“‘s e 8 a'&ta "" e (&4 m "aﬂse*?ude

al COh'Bl ?u]OCt h ro : DOX SOE) waer‘i n ax T? tﬂ r%;é::\ 25 mL '

538 mml ﬁ H‘t‘lﬁﬁéan .ly ﬁi«'}fﬁ % %an Ia rwas wn add |25

t hexyl d'rﬂ?&f P hcethateC MheOdrbdhic ts A’e@u[xmis%’alfat conc ntra %d in

reacti oRadlbXd Hi'i/@ aVV8i® Thé bhubE e @is Mlﬁ’erdr&y fi Qf ch }1

t enper atethyacb@ie/pdirlddMbiter thdhb:$ offlyMdcbtbtepiRRud 'e{hU ﬂWd ﬂis Qéu/ 3fhy|

et herssanifle diftorgicni€ bipdHoR b8 a WaIsiieéd gitf ered of f. The solid was rl nse

diethyl ether (3 x 300 nL). The filtrate was concentrated in vacuo and

parti ti @nedShet w32 e [Irhetnat up-BinRthylb@pybilyBeXy WiobAPheARindty Al Rydbicghibier (4

x@OO mi3.2.1 ) dpene-dmtharell et her. extracts were dried (MJSO4) and concentr at ed

i n vacuo. This crude product was distilled to give 76.9 g (87% of title

conpadnd, bmidutg-of 380 ar {4]38 (mrgelhoinPert. B Siiste@omeric alcohols and 1.9 g of 20% palladium

[ 1S-(er r"y roxjde[og cp &’Ilf( S (Rt eI0re, Water.7Aldsichilin 60ml ofgRicial atdticapit was stirbdiadidipx y et

hyl ] benZBIte P PRGRIPre YPéCtgﬁ?/ foehoon) for-§ hqurse Theyegstienpiiiesi wagriierqbtheougios deMon  of

10.0 g %C*’*T ?ﬁ%f m'EIf‘"eF%.'F theAiltetonys arpontigteg i Yepuaifooprigmetiraiure pathleTheaesidgol ed

to - 78] &P} PR Ries” 4P ”@‘936‘"4&0 i °?ﬁ1“¥'n’=‘° &t HReroanis lByapmes sepeiptpdh)  of

t - butyI |1, w' go’f" ek “UvE '”t"?"fg éQEQ“P%‘I‘W iitate) gnd copeentiatef ; 1 o
an o:l e cru maten pur i

Q.dl

t -78[ A X : Rt athH'gerf"é?'lfF'thl’f 059 on
Sol ut' ogzzdm? PJe %&n %e Qfo%g:%;ﬂ OIT(as SIrg A gft'ggm’ B PR $idBuced

was recovered.
and then a soI utlon

3aR ic) o?ég. . -¥| EI’ propan i i
E etar aﬁ;&;g&?ﬁ%g@;ggig@ﬁ?ﬁ%ﬂﬁg?@%?%d[ x ﬁheﬂ 2 I]_, Phofh Ilm'rze% anoic  acid,

warned to O After an additional 1 hour at O[err] the 37 EP 0 391 652

Bl reacti onss@sn Geamohede.sd tkhob dirlPaAfD Wohgdund e Bo asti ettt AmeD Qudikn) O et er

and ext diseth@aminepytididevio 6 #bL &L1:PaY iy aiiiéracetic QiYiride S btitle@ at rbBR EMHIRRNE or 2

th I 3t Boupe e @ati) mstire whisicetteftia@g re@busand tHefrésidey patitEn&OEGRIBA LSIE &f bthly! VaCcUO
0 gi veagetatepind 20 THel M pavdeusdidl sokaien. pte pioarddiayey wid sedtated) washad e 200y of Wer ck

sTTi ca, 2@®8oux M50p teen 201my obbring| dried dagnesiype sulfatbleandh cetdeatratetitie naced Iy dffoaries at )

to aff o?reldezlat:&fetegs gnel: 1 nmol, 85% of title conpound as a5 colorless oil.

C [1 s- dp ra)a'ufz’" oBthp rydy peptafed Jret It eggent-aosierigiceged to 02 was agded rapidly 3.3 mL

hept "°z Vi °£78ﬁ2§ﬁ€ SPhBR3PT & Frigserh yReroqnts for Oiganig '1?9'15 Velpyil 9 dfd@he 10

A m xt uagé; :prre N an:ga ik 'Bf?tﬁ'xﬁ’f?o stifedpar 4 hagrse aiepiac Y adelfion o hmy obyisoprapegol

s The resultmg green slurry was filtered through a pad of Celite. The
pal | adi Hmtgwasacghée}{t m vacuo and the residue partitioned between 25 mL of diethyl ether and 25 mL of
water. The organic layer was separated and concentrated in vacuo to give the crude acetate-acid as an oil.
45 A solution of the crude acetate-acid in 15 mL of 2:1 1M aqueous NaOH/THF was stirred at room
temperature for 30 minutes. The reaction mixture was cooled in an ice-bath, quenched by addition.of 15 mL
of 1M aqueous HCI solution then extracted with two-25 mL portions of diethy! ether. The ether extracts were
combined, washed with 25 mL of brine and concentrated in vacuo to give the crude alcohol-acid as an oil.
A solution of the crude alcohol- acid in 10 mL of acidic methanol {prepared by addition of 0.5 mL of
50 acetyl chloride to 10 mL of dry methanol at 0°) was stirred at 0* for 2 hours then concentrated in vacuo.
: The resulting oil was purified by flash chromatography (Merck silica, 15 x 3.0 cm, ethyl acetate) to afford
526 mg (1.76 mmol, 74% from Part C compound) of title compound as a colorless oil.

E. [1S-(1a,2a,3a,4a)]-2-{[3-Carboxy-7-oxabicyclo[2.2.1]hept-2-ylimethyl]lbenzenepropanoic acid, methyl es-
55 ter

To a solution of 495 mg (1.63 mmol) of Part D compound in 5 mL of reagent acetone cooled to 0° was
added rapidly 2.0 mL (26M in Cr**) of Jones reagent. The reaction mixture was warmed to room
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(Aldrich) in 80 nL of glaci al acetic acid was shaken under an at nospher e of
hydr agen- §40 psi) on a Parr apparatus for 24 hours. The resulting m xture
was passed through a pol ycar bonat egd plabfesd @ renove the catalyst and the
frltrate was concentrated in vacuo to give an oil. The crude oil was
partitioned between 100 nL of ‘ethyl acetate and 100 niL of water. The
or gani ¢ | ayrperads stiep adr 2t tedrs tibhigeehciedgreasitiannat s infLad esppragadol 1jter cHmbatas that ed
i n vacuo tesultryf greet sBurry Avag filtePedoiBrongiind padOd Welitef The rilrdie was iphréiticaddCiodtveden 26 md. of
col or| ess digfhyl etier and 20 mL of water. The organic layer was separated and the aqueous layer was extracted
[ 1S- (err) JritiBaq {C@'i'ff(alﬁ@emwf@@w'hﬁlnehwh $ sthercoxieasis yweesl eonpingd, diidddpagngsiynm Suifetelapti] be
nzeneet hamreicenpgled inyvatuatie give P me (589 'ng'lQ@VﬁOfrﬁme)t'“Q)@"lPaWF aga gplerteprotl- and 1. 3
mL (16 mol, Burdi ck and Jackson) of 20 pyridine in 50 nL of dr nethylene
chl ori de dﬂ&r(MZa g 4e)-grf3- N-2reerZApheprimethoxpieinyflaminoigarbenyil-Aaxpkigyclo
dropwi se #SeRETYInelylopnignepr pﬁmww“ethyd%ﬁl nckrodt) of acetyl chloride in
m. of met h%l enu ch ure for nut es
t

e S, S Hﬁ“@%& oL e &é?m;f
Tate) Boks g"twmv 8 1P mugggm %m o '°rz;5é0f° nya? T
was 'stitt 5

sulfate) gug Zﬁ?ﬂ& sr,f%&.eg'
crude acebaoﬁ ﬁ.daswaé a8@dah 'ofS Sorftnl ThelRadiors @ ystff@@a 8 foosrt & tﬁefn

30 mL of ARG lehobrBr e |r&l$ltu§r§ﬂ1 ek SRkl war 90 R of 8nfd acols cafilda sl 05 15rL
of 48% aqufaies tay diterddl N filtGatedrds tdletl @ vacubl6 ghE BEil. PRb MEs rididrial @ plriied 1
hour t henbyush chomlatbyraghl Meradslich,i @k 26 crd bt adetated i dff6ra i5@0 mg | 1IEDMMOIS P )LoM
b%%ar bonatites cembdiind ena whifeaolldesul ti ng m xture was added to 100:.ni of water
extracted with two-50 nL portions of ethyl acetate. The organic

extractes fer rechbr?.bm&dle—m-mg@lWd@Mﬂlm&@Wk@@yI]-a-nxtzazmhk@qaw-wabiza 1jhepts2acuo
to give apled ; Irith dlestetas purified by flash 30 chromatography
(Merck silica, 20 x 5 cm ethyl acetate) to afford 3.01 (9 90 mmol, 88%

of title al JGhF)IS°'a%°"a°fc%5o?‘P 4486 d“"l‘°') o Pay & 'EC?PP?G"E 24‘1 f’@ 1' fidrich) of

i iney i efpniq | -
oy S ézg%c.% T PR
ang 2 75 tr;'l Blnw agdaql Orﬁaocft' d for 2 sqdi | on, t Ht .llh t tI folgue?ﬁ_
of dry ne tlt¥ é:r t| n %‘é { f’ﬂ §§ PS&? w8ae or gc Ia;aaed
at 0[ err ] %t qr ate { :;h nfe £n ne
t hen 299 1y 0 rq'\étg was pur bvgg

u4f'e ' Y, hﬁ)ma |l|c
m xture V‘@tﬁ){l Jﬂé?&tr 1Burf QRN b %f?&?@ﬁa%trﬁb; .80 Ml 7536} of fle oéaz b\e aBQHJIéyé?\ sdllbe
resulting slurry washed with 50 niL Maqueous hydrochl oric acid then 50
L of watar, [@s-{1eda, ém&qmnmr&u}uﬁaﬁ&hc@mynp@&@&ﬂ}nm&&ﬁbyu&z2a1ﬁbm-zlqu&hme
t he crudebékéngproghbiClcidimetillestel .. 10 a sol ution of the crude SiITyl ether in
50 mL ef anhydrous diethyl ether (Mallinckrodt) cooled to -78[err]was added
20'mL (1. 4MTon sdividnhoy B75m{ €1:79 rdBolnotPhrt GAlxakovine1¥) 10L Edri yethitédel dalstigotistiibon
drepwi se fane phakBhorium pereexide)\vaseaddéd PEONDY esExalelerie et i.onickelg@rogide nxideetatwbdnh 1
nmL of et eaneraturehBre reastionerdixting wae timiet! darp hoart theneanzadditiohd 19p angt df oxidantdastzdtade en
50 L of &fteeBhipinuies e reaglod mbdge res difitedyaithe?0 miTofethylragetnlp dolipwegddy thgeagidition of 10
separ at®dmt \Rh%‘ﬂéﬂ”%’st ”f?d'B'O WFE""Gf”'b‘fOPﬂE‘G rep i Hﬁg’ﬁ’éﬂ’[ﬁ% i fet &9 "‘QH‘ES then

concent r al&f 8 °{£‘1"'6 laver wasesoparaiethanieipe pquapus laer piiarted W H%
flash chr@ ?’8 ?0%;5 1 hﬁ ?f%f""' t’%‘g‘: e?cngn%p il “"g'c?ét %(Qﬁggaf‘??? um
ether) tO |aP nf suf:::rt T ce%te rllu 1#%

gl ass. S0 fol n) ol, Zaﬂ]: n hcf“e eRYPSIT Y1 bxy
et hyl ] p eny (] - -oxab| C) cI o ﬂept ane- 3-car boxyl ic acid To a
sol ution Ef. (410h705op99n(y§ou%nm€0|) of Part E al cohol in 25 nL of reagent
acetone cootedto O wdas addéd 3.5 nL of Jones reagent (2.6M Fieser and

Fi eser, v@js- (4ngo|sbper;1,ﬁ&3,paq(5|opvm se over 5 nminutes. The 55 reaction was
sti.rr edo at 0 Tor I.5 hours then quenched by addition of -1 nL of isopropyl
al cohol . Theo Eistitddrseiutigasor S igrEE@mbIPss 3380-chbropnbaS-ptobdRic hdiinr3e Fill b thiRGy e an
slurry was ofC| 30emhie@do o) bDboravetpRatly @dfurtie banipiex whb eddet! Idiopwibe TheaRadliat ad stioeed
bet ween 10015housf Twalkatioramntiukbwaslcondentatdd)ih vaeoe (Tad easidideasciugrhedCwithawessr akid S
partitioned between diethyl ether and saturated sodium bicarbonate. The organic layer was separated and
55 the aqueous layer was extracted twice with 40 mi of diethyl ether. Organic layers were combined and
washed with brine, dried over MgS0s: and concentrated in vacuo to obtain 3.9 g of a colorless oil.
13C NMR (CDCl;, 67.8 MHz)s: 140.0, 131.0, 129.9, 129.0, 161.0, 132.5, 131.0.
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separated, washed with 100 nL of water, 50 nL of brine, dried (magnesium
sul fate) Wand concentrated in 38 EP 0 391 652 B1 vacuo to give 1.82 ¢
(3.54 mol, 101% of crude acid gp ggi@sb@iWwhite foam G.

[1IS-[err]- 2. [[3-[2-[[(1,1

- Di et hyl et hyl ) di phenyl si |l yl ] oxyl et hyl ] phenyl'] net hyl ] - 7- oxabi cyclo- [2.2.1
] hept - 3-(9I 3@-LhbophehywropyidforBiehy dr oxypr opanoi ¢ acid,” nethyl ester 5 To a
solution of 1.86 g (3.72 mmol) of Part F acid, 577 ng (3.72 mmol, Aldrich)
of L-serin& ﬁéﬁ'ﬁ?l“'é@ﬂ@“Wdﬁ@@mmh@@lpmlpsﬁﬂrmgn (®. @A oiehg atAl* dri Syt of
1- hydr oX{RemPeR ¢fi droreinecvas pefestdeoppvise. Jbis mixtuss wasrsfirrepHipr I hginst Thed @ doliftiomon3.90 g

pot asél U957 e/b pfefriin@)) aicone) e 163 M (1hlsmmelbief pyriding in{20 (Mt of tojwaes waschdged. Al ed
from ca|38f’iﬂ%°h i hpx "eaﬁd %Sr'r‘lé’e l%{'ﬁﬁf Mas 2ddegh And brewn masswayoEwd. The Havidywgs3. 72
mol , ﬁ?ﬁ"}gﬂg "fb Fe ‘”"l t"ﬁ@fﬂ‘l"‘?ﬁ‘ dexaneratay! pestale angririghest-ur e
was al Wt Loy i 1L tprec'lz; ° 30 %gat‘? gre °ﬁ'? ‘?"s‘°§l’f€l atygilow
resul,tol n?;hﬁrﬁhl X!T‘S: aW/gzﬁ SREERTP' 1% °f e deslestrredyctyi ve
an oi l vvas pur| qby ¥l ash chromat ography (Merck

e crude nat erlal

silica, da-XcRobphenydbitybnificet at e) to af ford 1.75 g (2.84 mmol, 76% of
title amdeas a white foam 15

[ 1S-(err) ] Tola $oksibd &d@-g[(li:{:im%npbmFtW'b?oH’aé' il 98 MG RLN ivbd Gra¥d £ 5dmat lopheny! |
et hyss | tempeith, Wes laded [a2soRiidd breqds- @ 18614] mtolPorHolRYSlnD ehniBd 212 REAT witshYTrsC

aci d, medabtioh wes inesmplede &tef® hdikd d3indRbted byF DL T4 e fRctEARIxturdd mPaiTHE Ghddinflg and
2:89 g (water Gereradiled, aAll dihbrodypneolis feadtirh@istite-wap batsipdil A& btitringQor TR helrs, Se@Vawdr | ed
aQ/f 0 n| diethlylcetieBwerd iadded afie adgraik sger)wasveepaatid.cithe @quAbusiTayef WasDxwaa®h wicdf withGo

car bon mmof gieth! sthed dhe hrganic] lagersyiveré EorBbimadpivashali withi wakee cbrifie, @irfeccavec MuS0.handr i de)
of tr#® eF?f}FP’ﬁ'meﬁé‘_ﬂ@t%@YQJ@ﬂ ol Tamgil wesapwifledt by 85h ghmoinatbgreph @90m0rekaps:sthylen
cool ed EEADAIAENRY K Ut @mahd0%)picitle aikiie asiagigarchily k sol ution was partitioned
bet ween féww[’&fﬂ)as'é?ﬂr‘é?éd12%&d§%ﬁzé’3§(?@|5u‘rﬁ3m carbonate sol ution and 50 ni
of et hyI gce 6} The organic. |ayer was separated and the aqueous | ayer
was ext (B &G ehiopshanylibutdaniing | g 50 i of et hyI acetate. The organic

extracts w% por;(“ol 0g rrgmgo o(nsj, n re oa | an oncentrat ead i n vacuo to
gl ve a Y i m m |rr fr argon at0°C,
chr omat ?vgs a % iﬂlé) oq It &ﬁ\)ih g nd was e\folv i?%ﬁ(ﬁ% ryut?s th ﬁaas']:a 515 .
mgy (0. 8§unm$§) ftor &fon! THe vﬁit@ﬁ'@&&t&’e Wss %re@ aXthh ﬂ}%tﬂw S co cantrat o obtam 1.5

S-(ers) §1&2o[rind, [83%5 3f'tﬁl£ brhite as a clear oil.

1- Di et Rylnaishcbbelsplenyiass, 195,024, ai By bpaenad met hyl | - 7- oxabi cycl o- [2.2.1

] hept - 3-yl ] - 4- oxazol ecar boxyl.i c aci d, net hyl ester 30 To a solution of 505

ng (0. 83 [IS0a)2x0k,4d)p2-i13-H-[Dx@DBlotopknyIbutgfhniFolcarbor 1 8-okRbINYF-BRBicfeldl 23 1Bt

(di sti | pelindtylibangdnegiaosiostsd, penjlextede) was added at room tenperature In one
ortkdn 1.0 g of Exanple 1, Part J, nickel peroxide. The reaction m xture

Vs, st i 1 r dcnikiele of 175008 (O3 @mmalire Baftlf fokageie knd1300mg) of (2O Yst paltediuef hytkogidecdn damiooXi de

was addexplystineish c88% iweier. iddgcha irad mL of fepgeatietiivh pcetatelivag rstirtddanden dhol ethospere4® i

of et hyi‘ydé’égt fhelloonsfor 3| haypethe [pptalyst was omodi tygtifeaions thsaudh i Palvéartiopato

sol ut i offemarpne: Fie 'Etﬁfeé”’aﬁ/&%"cg't"aw &vagugde effoyd 4 F“QZQ)W]WTER 8%} pidip qresletabid as

resul“’u?]ﬁh'ﬁlsﬂ'l% '@P on i‘vas added 50 nL of 1M aqueous sodi um C|trate

solutio orous f:, ule wa e 5 h‘i’ HPdeaﬁ‘i'dé’dﬂP‘f'l°b‘?féf"e§‘ °’Pﬁ ‘i’?lﬁf’@s‘d'f‘ﬂ%f’

or gani cq],r%’){e ) .ﬁg doTh e Re ‘#ﬁe or 2 eEe48 ’E“H‘°'25 L

Of et hy. eéwealﬁ@ifg&eeac;i’g‘%ﬂ el acaonv?g(‘cﬁ(ﬁ l‘:ielll\ﬁvt lond w P'ﬁ% ed |n tfitm

thGrp%%@ t5 6 % L Roidh 4P eﬁ{{? ﬁ\gl (?ne
pur 1) conoR AT Rt ol e K o d’ hyle f?ﬁé’ |
acet at ekfebd AkRIWR sk fol 0 r%ﬁhtﬁés(:th%%rtmeé otfh nrﬁg‘?ll\L of% te ah Q)Sfazm e
as a 1M aqueous HCI solution. The organic layer was separated and the aqueous Iayer was extracted with an
additional 10 mL of ethyl acelate. The organic extracts were combined, dried (magnesium sulfate) and
50 concentrated in vacuo to give a yellow solid. The crude material was purified by flash chromatography
{(Merck silica, 18 x 1.5 x 1.5 cm, 3:1 ethyl. acetate/petroleum ether) to afford 161 mg (0.29 mmol. 83%) of title -
compound as a white solid, mp 140-142°

K. [1S-(1a.2a4,3a,4a)}- 2-[[3—[4-[[[4-(4-Chlorophenyl)butyl]ammo]carbonyl] -2-oxazolyl}-7-oxabicyclo[2.2.1]hept-
55 2-yllmethyllbenzenepropanoic acid

A solution of 158 mg (0.29 mmol) of Part J compound and 25 mg (0.60 mmol, Aldrich) of lithium
hydroxide monohydrate in 6 mL of 2:1 THF/water was stirred rapidly at room temperature for 1.5 hours. The
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colorless oil. J. [1 S-(err)]-N(4-Cyclohexylbutyl)-2-[2-[[3-[2-[[(1,1
-dlnBtherthyI)dlphenyIS|IyI]oxerthyI]phenyI] nmet hyl ] - 7- oxabi cycl o[ 2. 2. 1
] hept - 3-yI ] - 4- oxazol ecar boxani de 1%5 A? sgtgon of 240 ng (0.40 mmol) of
Part | oxazole and 34 ng (0.81 dri ch) of |ithium hydroxide
nonohydrate in 5 nL of 4:1 THF/ water was stirred rapidly at room

t enper at uregctib®waslachiifib® Uy additibhef 2 @at I M Rqusbost HO1 Golvas tas ipahtifone@bamdeh 2@ milof Of
1M aqueoetsy! Hcdtats @hdu20 0 of lvetar. Akl ergariicolaydd wat sepbrataait washaaineathe20t mia oft @itde, wiribd

t wo- 20 ni(poresiunrsiiatd) aed honicerdreted at weuotheffad gsthing (@3& mack 88%deaf ditic prthichaxdg
dried (nagpiewhiterfeapul f ate) so and concentrated in vacuo to afford the crude
acid as alff (P): 34TPn2R4R 7M. WEE2. 1562, (1832 1496129371781 118w And concentrated in
vacuo to Patphea® MiESNMBAEPGEt er. To the resulting oil was added 5 nlL of

si eve- dri &d9(¥} #fdne (Burdi ck and Jackson), a small drop of DMF then

dr opwi se %t?zﬁtddrﬂt‘é"hperature 50 [err] (0.52 nmmol, Aldrich) of oxalyl

chl ori de. ﬁ-h' on m xture was stirred for 1 hour then concentrated in
vacuo fo \ mEHe rude acid chloride as an oil. To a solution of the crude
acid chlo éj T4 syl of dry THF (distilled from 55

pot assi uni% : ju?,qgone) cooled to 0 was added 95 ng (0.50 mmol ) of

cycl ohexy} Vbam ne-hydrochlo- ride then 170 [err] (1.2 mmol, distilled
fromca cg ride) of triethylamne. The reaction was stirred for 1 hour

then addeghd An2BcrimRicodd)ansentss, Hek, R0, Us.6, o420, 8is, B80! Srb, b7 vat7wee3) L
portl ons (s.7e128¥| 1280128 £131.4h85.81FANI188. £ X0 RT41S1, mrgemz@nbzsrsed dried
hregnesi ums@y! 93ats3) (Mpd* concentrated in vacuo to give 39 EP 0 391 652 Bl
a\ﬁ/ml TOR: (&b + +9@S (30 i im@thaddy clse@izberwker oMat ogr aphy (Merck silica, 20 x 3
cm 2: 3 eTUyIR; &iiied gblel:petetrehaymathgéraathlorided= @30 emahoBB8 mulybdade/®8c nuiiple, an@30) of
titl e oxarologengsusa colorless oil. K [1
S-(err)]-3-[[3-[4-[[(4-Cycl ohexyl butyl)am no] carbonyl] - 2- oxazol yl ] - 7- oxabi ¢
yclo[2.21 Jhept-2-yl]- SAngﬁmidﬁ&ragge@Qﬁsl c acid To a polution of 235 ny
(0.33 mol ) of Part J oxazotreTtn T 01 —f—acetonttr] e/ net hyl ene
chlori & was added at rpom terrp‘erSErP%r e P15 | . 538 hdde ég upous hydrof | uoric
acid. The reaction m xt W8 Wad $f7PEeld P 2 Mdlts| (918 aldded to 20 niL of
sat urat ed aqueous sodi um bt carbonate solution and extracted 10 with 20 nL
of ethyl acetate and 20 nL of nethylene chloride. The organic extracts were
conbi ned, Exdmpled (nmagnesi um sul fate) and concentrated in vacuo to give an
oil. The oil was purified by flash chromatography (Merck S|I|ca 15 x 3 cm
et hyl ace&‘ﬁ'l(h?‘!-\sh%élﬁ'ﬁﬁ'_[ﬂ'[[‘ cleppxyloutydamineles J iayelelR 8] hept-2yihwhi t e
sol i d. Tomethwlsenzeneprapaspic seid; ng (0 28 mmol ) of t he al cohol from above in 5

mL of reagent acetone at roomtenperature was added 0.35 nL (2.6Min [err]
Fi eser ss& %MM‘%ME@%LJO%S reagent The 15 reaction nixture

was stlrredfor r’qputoeg enc e \A‘er Of o S X
aLGOhOl &%f d[io@oH dr%) "a]g T ) st %Z W§S Adgdfé‘g%dﬁv;r?o %5’ §0
nL of 3'\" QM3 st rP§ ML Ol s HoLr§ ane® the wé) a re§Jn|nérnﬁ i@v?é dly
for 15 m&B eﬁ ﬁr\/aEh Carfdl HA NUsfaud B¥ion @@P%ﬁ@ ALhrateld NaREYE Qistion NPT

ext r act%dyidhyi m&O( 400t ) RelmBINGY Sihbr QktlaEi werb Wfie® (MNEFAD, F fiffo¥dal 438 lcBncéfad in
conbi ned, valiol 16 Givb TAGRES cklidd SbHoATE h sBiidd SoRASHETR irisPdi@Hol aid WREWEMG (78 MO 5581
of ~10 “rlmmdihia 50e il df IROCHECl; Whdie Brgém st 02 COVae Added thdxAtifletBsilylbhiciab @8.2Wwhil, 86
excess ethmoleaber disamiaired Tae aedctivnt mixtuie Y&l Htivd @ObOC f@erss mbitesl land THae a8 x@esS
di azonet hemeerav@s f@ U6 rhotre.dThisi riktug | vaes idiltedawitht 508 naLCof diiettiyUetbdn @nd Gle Urdcpitate was
concenf’r aftitered pih Thasaid weoringed withedietind bther T3re 3G9I rhl)\ikhs filrate iwhs emhcdmyratéd ig yécuo and
chr omat ogradititned (btereerk309i hi gbsatutaiedkNHs Ch salytipn nd2dighh phera@et moeﬁlpe’fhecﬁoeamd
et her) t oether extgcts gerﬁginqq)(Mpgm) and concentrated in vacuo. This crude product was distilled to give 76.9
g (87%)} of title compound, bp 148-154* (~0.5 mm).

50 B. [1S-(1a,2a ,3a,4a)]-2-[3—[[3-(HydroxymethyI)-7-oxabicyclo[2.2.1 Jhept-2-yl]hydroxymethyllbenzenejethoxyl-
dimethyl(1,1,2-trimethylpropyl)silane

To a solution of 10.0 g (29.1 mmol) of Part A compound in 60 mL of dry diethyl ether cooled to -78°
was added dropwise 3¢ mL (1.7m in pentane, 51 mmol, Aldrich) of t-butyllithium solution over ~15 minutes.
The reaction mixture was stirred at -78° for 15 minutes then at 0* for 30 minutes. The resulting anion
solution was re-cooled to -78°, 40 mL of dry tetrahydrofuran was introduced and- then a solution of 1.87 g
(12.0 mmol) of [3aR-(3aa,48,78.7aa)]octahydro-4,7-epoxyisobenzofuran-1-ol in 20 mL of tetrahydrofuran
was added dropwise. After 15 minutes the reaction was warmed to 0°. After an additional 1 hour at 0°, the

55
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mmol , 43% of nethyl ester of the title acid as a white foam A solution of
60 ng (0%12 mml) of methyl ester and 20 ng (0.48 mol, Aldrich) of lithium
hydr oxi de 25 nonohydrate in 2.5 gp oQby g5dg{HF/ water was stirred at room
tenperature for 3 hours. The reaction was acidified by addition of 1 m of
1 M aqueous HCl soluti-on then partitioned between 20 m of ethyl acetate
and 20 mdactvh wadigeenchelingth Gr o of viater, alyeRradidiSio REPAL af Rdler afld badctédT R H@s75! ML

sul f at e)porierd of 8thyl @dtdid (Teel orginic/extarts wede gimbied SrietmagheSim Isuitale) andi@0Adefitrath

met hyl éstaeuo) to@ive tan bil. Thaciude eilsvaa perified dy tdsh tigorha@egnaphy RlefdkBiliva, 23469 ofrondad) ,
2923, 1#th@l acet@dPetrolb@iD Athed HdrBetbyipestatd) t3@fofdzA-10i galt 0- R Mol/BE% ) o titld coripRinfi@s ) :
[err] 2. 20crfeps oilH) 2.40 (t, J =10, 1 H 2.62 (m 1 H 3.32 (d, J=9, 1H 35
336(m2|—|)356(s 2H) 4.39 (d, J=4, 1H) 4.90 (d, J:4,1H)690730
(m 4H) %4 U__g_oﬁ&_gggl-a;@-(ﬂmmwmml)ﬁmxmcyi 2, ~yi} Jpenzenelatho thybg. 7,
29.0, 24!.tz2-imgthygpropyjsiigne 35 9 37 o 37 5 39 2, 41.0, 46.6, 50.6, 79.2,

79.9, 127.2,.127. 3 12 161. 0, 163 9,
175. 0° g"cg;y; “’94?5 ?ﬁeuc ac' Ej 'jg, F’P“\ %%éhei"’o a'b"%'HEt ﬁ f“ %at' | ene
CQL ?{ id ?5 i 5 ! 24a u sxlT rr}eglﬁtn Ias ec? H\rou r,o‘fé}‘lrl rb ate to r ove O::] d

atalyst rate was dl v I The C oil was pa moned bet een .
C 70.5 1 ;2&? and 1 %eofh«it amc l ﬁi’z %éﬁ nfr s ate) and

Lof e
[ 1S- (;8T kdrcardra o@/ﬁ w £ "/)Mrﬂ&]tﬁl@ﬁl@&ﬂb’ds]a%bl&l saa.pl yl']-7-oxabi
cyclo[2.2.1 ] he‘t_Z"yI ]- methyl] benzenepr opanoic acid 5 A [1

- S [ er r] D2pbli3q2kARud) PEad-1peBlyloxyinfetnariixaniy e R.2 1 BRepl-2-ylimethyljbenzenesthanol

i hept 2-yTTmethyl Tbenzenepropanorc acid, nethyl ester To a solution of
Exarrpl e 2 Tdad $oluioracti 4656(P(11.3 nih of ParhC dbghob&ﬂza”lreL (15 GinariBurdick aadl deeklson) of
dr opvab s eyratinein 30 i0of dhmethytant ehlgrigie i(distilleddooml phrdspidndus peaiexideDcodied twl0) was ddderpl ) .
Af t er suiopwisengsdiutipn & 1Honk §4 nintes Mallieaktodd of acetylcbiatiderin 8 sl @timethylana cbioride. The
di ssol veadction miktye Wairstifre®ion B9 migptes teitaddeditoFvilsd 1M\agpeoys BC'mOhtmeTfpanao'e to a
O[ err] 8taseited perafted.orrsbast Yitht dnlapfinthh payReUS NEPY sPEen( die ?‘aQ"?F'UFI-IFU'fe@(RDd m.) .
The r e aéricoytyated ing m te e PP e{1d @ mrpel. \aelpf crude acetate as a colorless oil. To a solution

of the crude acetate in 30 mL of acetonitrile (Brudick and Jackson) cooled to 0° was added 1.5 mL of 48%
aqueous hydrofluoric acid solution. The reaction was stirred for 1 hour then quenched by slow addition of
20 mL of saturated aqueous sodium bicarbonate solution. The resulting mixture was added to 100 mL of
water and extracted with two-50 mL portions of ethyl acetate. The organic extracts were combined, dried
{magnesium sulfate) and concentrated in vacuo to give an oil. The crude material was purified by flash

30 chromatography (Merck silica, 20 x 5 cm, ethy! acetate) to afford 3.01 g (9.90 mmol, 88%) of title alcohol as
a colorless ail.

E. [1S-{1a,2a,3a,4a)]-2-[[3-[2-[[{1.1-Dimethylethyl)diphenylsilylJoxy]ethyllphenylimethyl}-7-oxabicyclo[2.2.1}-
heptane-3-methanol

;. 35 . .

\/ To a solution of 3.00 g (9.87 mmol) of Part D alcohol and 2.75 g (10.0 mmol, Petrarch) of t-
~ butylchlorodiphenylsilane in 50 mL of dry methylene chioride (distilled from phosphorous pentoxide) was
added at 0* 1.7 mL (12 mmol, distilled from calcium hydride) of triethylamine then 200 mg {1.6 mmol,
Aldrich) of 4-dimethylaminopyridine. The reaction mixture was warmed to room temperature, stirred for 2
40 hours and the resulting slurry washed with 50 mL of 1M aqueous hydrochloric acid then 50 mL of water,
dried (magnesium sulfate) and concentrated in vacuo to give the crude silyl ether as an oil. To a solution of
the crude silyl ether in 50 mL of anhydrous d|ethy| ether (Mallinckrodt) cooled to -78* was added 20 mL
(1.4M in disthyl ether, 28 mmol, Aldrich) of methyllithium solution dropwise over 15 minutes. After 5
minutes the reaction was quenched with 1 mL of methanol then warmed to room temperature and
45 partitioned between 50 mL of diethyl ether and 100 mL of water. The organic layer was separated, washed
with 50 mL of brine, dried (magnesium sulfate) and concentrated in vacuo to give an oil. The crude material
was purified by flash chromatography (Merck silica, 20 x 5 cm, 1: El ethyl acetate/petroleum ether) to afford

4.41 g (8.82 mmol, 89%) of title alcohol as a colorless glass.

so F. [1S-(1a.2a.3a.4a)]-2-[[3-[2—[[(1.1-Dimetﬁylethyl)diphenylsilyl]oxy]ethyl]phenyl]methyI]-7-oxabicycIo[2.2.1]-
heptane-3-carboxylic acid

To a solution of 1.75 g (3.50 mmol) of Part E alcohol in 25 mL of reagent acetone cooled to 0° was

added 3.5 mL of Jones reagent (2.6M, Fieser and Fieser, vol. 1, p. 142) dropwise over 5 minutes. The

s5 reaction was stirred at 0° for 1.5 hours then quenched by addition of ~1 mL of isopropyl ailcohol. The
mixture was stirred for 30 minutes then the resulting green slurry was filtered through a pad of Celite. The
filtrate was partitioned between 100 mL of water and 75 mL of ethyl acetate. The organic layer was
separated, washed with 100 mL of water, 50 mL of brine, dried (magnesium sulfate) and concentrated in
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The residual solid is partitioned between ethyl acetate (150 nL) and 0.25 M
[err1(25 ). The aqueous layer :is extracted with ethyl acetate (25 ni).
The conbi hed or gani ¢ | ayers are digpafladiegsb)giand is "concentrated in vacuo.
The residue is suspended in boiling diethyl ether (100 m.). Ethyl acetate
(ca. 10 nL) is added to effect solution. The m xture is concentrated ta ca.
50 nL on wcwttegive bad t;t(ssemmmedOt%))qu'odﬂacelmpersetvwheefomeded and chilled
over ni ght. T|tIe amde |s obta| ned by f||trat|on B.
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Mol ) i @ry o2k Gead))2-i29[338g(@ S-Dintehy RBYIRKoRbny R/ bsly REN HohBky DB E Abkbtsicydls! d
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nmet hanes Lﬂaf"ttj?rt?P betypesy 128 &L salgated aqugous s Yicarbenate poluipn Pfrq Pk efretgl aeptagt es,
t he react ["§rPrqaaic dﬂVP'u‘t’aécFeVﬁ’T‘?F iﬁdé't"n “9%’5 I‘Pé‘?’ a&(?"t’ﬂ_ Cled ""I‘hé“ ‘é?ﬁ?‘c:""l%r?’g]ﬁb

FRiEteh driedr{s
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) ThesE® yers a 40 concentrated
i n vacuo. S-(1ar J-2-[2-[[3-{2-[[(1,1-Dj

[ 1S-(err) 3 Sadelle : =
bi cycl [2&22111%-t ezp]n -ozjrlﬁcaﬁretl myts fJEllu-,'lltepr opanoic acid, methyl ester 45

To a sol ut i 9812 QhiutleRlof 505 A {05 (ihod 2P PEAR lokazbife 36 kM déylmmuenb%nnametatsnnea

1, 1" - car by pridbdhBlo6gdtoRidd) s 3dd¥l at RorhAemEraRlrd in oh8 BoiGLd ig@R EksnpRl 1, PaR(, t
stir for rckbiOpsfoxiod Bl redcienmiture( @35Chiab@ Xy [ 1bnbly thpaah Radityal rac hlporibdler kiddr 4

my, 0. 13lperaamaé wasBdbietir Thetrbacticinivaseaghit) s@RQ 6rl1 hddr ihdn Bk )waks 40 diity of Myl &ddtals L)
i S thes odoideed byl2semk efedM aqpious Sodidn bisulfite $obutiorll TheOmixtureasad stireidcapittly fat Z00mitudes
kenmove DNfen Ghie eading bive-gset aekdsionuypasi addai 6 iy bf 84 keseods2@dinth)citatecsoltids. FheHCl
(SnL) . Thicturg mgastirred foagreadditienalR0; reichtgsdiean thecanginic damerenat sepawtpdiand heaqueousdayer The
resul t antwaggrteeied with 25 mh plorfn engletep eecbrqasiciekitagts wetetppmbipgce eiipddinpasgsiyme suffately
yield ti tang cengpnigted m vagup to give an oil. The crude oil was purlfued by flash chromatography (Merck silica,

S-(1a, %a, '8k A4 10- T8 2peggRelley BRI Y A e froneal BB P Mo crarpia 2813y | | -

"7- oxabi cy’B 6‘? .1 ] hept-2-yl- nethyl]benzenepropanoic acid 55 To a
oo o1 T Bt BTG S il ™
added. After a:‘.’*o?a%"'?‘” mgpt’:{y ri'sr’?,z&q am €tion is concentrated to rem)ve

5
met hanol . TR, g3 bids nlgSp. Q’d r%r'?‘t@d Yt Bka%é é’rﬁ 3l Ingtb:31 :ﬁggl Araddn & itniu ngd
bring t hgndabhylifdtedn 5 MLt A1 4iHR-wWatel RasClrdAGH@S attbdnt teBbe 1085181 LhtRT HidGe nX 5
). the GRHDIwWaedeid@fddalih @ rJn@UfeIMSaq%é&Js 44&1 solution then added to 20 mL of water and extracted
with two-20 mL portions of ethyl acetate. The organic extracts were combined, dried (magnesium sulfate)
s0 and concentrated in vacuo to afford the crude acid as an oil. The acid was solubilized in toluene and
concentrated in vacuo to remove residual water. To the resulting oil was added 5 mL of sieve-dried toluene
(Burdick and Jackson), a small drop of DMF then dropwise at room temperature 50 LLL (0.52 mmol, Aldrich)
of oxalyl chloride. The reaction mixture was stirred for 1 hour then concentrated in vacuo to give the crude
acid chloride as an oil. To a solution of the crude acid chloride in 5 mL of dry THF (distilled from .
55 potassium/benzophenonse) cooled fo 0* was added 95 mg (0.50 mmol) of cyclohexylbutylamine hydrochlo-
ride then 170 1L (1.2 mmol, distilled from calcium hydride) of triethylamine. The reaction was stirred for 1
hour then added to 20 mL of 1M aqueous HCI solution and extracted with two-20 mL portions of ethy!
-acetate. The organic exiracts were combined, dried {magnesium suifate) and concentrated in vacuo to give
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EP 0 391 652 Bl dried (err) and concentrated in vacuo to yield title
conpound.i Exanple 5 5 [[err]-2-[[3-[4-[[(4-Cycl ohexyl butyl am no] carbonyl]1
H-i m dazol - 2-yl ] - 7- oxabi cycl o[ 2. 2pl 3die@bs3- Y! ] et hyl ] benzenepr opanoi c
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di et hyl ’ﬂﬂtWHPGnﬁ?ﬁﬁacﬁ"q\i’cm The t| tI e n| tril e is isolated by drying and

concentratin the or gani c phase
S— ( err)]-21 %g gol ppno %ﬁé-fq]@;\? 5%\;%;’ "jartTJ m u& 7é m f ‘1-Aacqtonitrile/methylene chloride

b paveoL oflé 'F FFidy e « %ﬂh?n mixturaopyes
| S bu;?,blgjjio%g Fjedé 156"9 qu ge or |c1ﬁra wi b 'gj ?%nglcl

Ion e

(2 '>m s S i succe b e T e i
stand ajm it e %§{1§|a@£l tﬂtyﬁ@rz&é%la 9% e ek g “fv’ﬁ]
conpoun

a solutlo f 1 35 m éﬂZB mmol) of the alcohol from above in 5 mL of reagent acetone, at room
S- (err) lisrRpekdris Mt&waw[i 0@ |G Fibdo L Hobss vbiY 1) & TREYN | BAa2 N bagtl ' met h
Y1 1 - 7rs0%adtichyhikiGre wae sttred kd @B mindtey knbABldniHel RAM E6 BRI GHR BNBdropHCalicBhol. [iRb

ester 29minutes 20aLL of Bthi/iNdcétare wheddaédlioowdd by EmES brgpesfl béu.uwouédmeOJolutTdﬁFr@nd
stirred miktirh wyb striederapidly fdr b nRkUsl thdnl tié progarid laydr vas ts@d’aratd@l ang &Het aquebusMRér) and
tig i‘et hyleawdctee Wi 20mml )of rifitylene Ehidtidelr Thet diganiar ex@atitsC wéral\teibinegi, diidduin@gnesiuinh

di et hyl seifatedand yesdngatodvint Vacyoetp ] wioineitof o190, mdrTihe desaltih dtioewdsrcadled] td @ yridel d
titl e2oedeeted with exdgssssthgmelddifzomethane (ustillzsyetiore erior petsipted)3The dicess diazomethane was

[ 1S- (er rﬁu’?m C{h"f'@ a]a[«“ﬁ'lacﬁthfd'ﬂ @29 e stiytow prnipenrated: in vacup o giverdnrpilt Ty ol ivhs puyiadh ox y |
et hyl i ﬁ' h_chromatography (Merck silica, 15 x 1.5 ¢m, 3:2 ethyl acetate/petroleum sther) to yield 63 mg (0.12

net hoxyr?@t“t'r °)#%b?saeﬂdgﬁ'tﬁ'e?"ie;%%ﬂt“e? ] benzenepr oganm c acid,

met Pm%l )en'isqtn'e@m:'“ﬁ?) ’%?90‘?‘%1 :21 M %! esten m r%%fo |"25'PF' (ff'd” b F’ﬂt‘i’i"?‘f@tq‘iom de
2

I(Dart C e?gf gm élf Gﬂ “°'| f % 'Bf o " °c5‘f1 Hg%g'mtfﬁt P ?osmt:?t{rlaj:g céﬁteby

Filt ratl . .L a |c cﬁ“[was sePeasrtt led ma%]esmm S te and concen in vacuo
[1S-(er rI 8{%& fgg bea (1 qf%‘ 'f? Ao

H- i m gazg .:27 1 QA 6(5{ . ept 2- yl]nmet hyI ] benzenepropanm o
acid, mgbhym, ester 40 The art D ester I s dissolved in concentrated

anmoni a24Af(tt,e=r1031mours the solution is bubbled with N2 to purge excess NH3
and theoeeghdug neutralized with IN HCO. The m xture is extracted with
[err] Thezq.gasieyl ayers are concentrated in vacuo after drying to yield
fitl esi m3dgza@He. 45 F. [1 S-[err]-2-[[3-(4-Carboxy-1

I\-@(m dasséb{2m)l ) - 7- oxabi cycl o[ 2. 2.1 ] hept-2-yl]methyl]- benzenepropanoic
acid, n@hy. Jedtid) To a solution of Part E imdazole (1 nmol) in THF (10
m) is #88&HJIT41HL of 1 Mtetra-n- butylamoniumfluoride (in THF). After
stirrin 99613°£“H6Ur the reaction is concentrated, diluted with water, 50
broug‘ﬁt 6 H"’? W|th 1 N HO, and extracted with nmethyl ene chloride. The

or gani c® ;P 262 PO 3¢ oy ZQCH'% gg?o'33 %r%ﬁt ?7%33&"(10 16:6. pa6.
S-(err) 79 7 -) 1I2?‘rﬁe1§§/7 Hﬁ? Y1155 AR
l;é: (T dﬁe %e 1 %Xmel?ha%d/ I(r:ne{?tgrlene ch%nc]ep &6 :;8 amm%li Ismé 11;}39%@233&9 Rhd BenOI ¢
A.n'alysis for CaaH3agN20s:
. C, 70.42; H, 7.74; N, 5.67
50 Found: C, 70.54; H, 7.78; N, 5.57
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55 To a stirred mxture of 1.0 mvl of Part F acid, 1.0 mmol of

4- cycl ohexyl butyl am ne hydrochloride, 1.0 mmol of 1-hydroxybenzotriazole in

10 nlL of dry di nethyffornmani de un?;og% Fa N O[err] is added triethylam ne

(4.5 mmol ). The mixture is stirred at ?err?)1t for 10 minutes at which tine

1-(3- 42 EP 0 391 652 Bl dinet hyl am nopropyl ) - 3- et hyl carbodi i m de

hydr ochl oekaie(4 nmol ) is added. The reaction mxture is stirred at 23[err]

for 24 hours and concentrated in vacuo. The residue is dissolved in ethyl

acet at e ali@-(WaZted«)p-{[8(4-H@tGyrciatisayibutytiamiho]chrioam -2 thVes @1 ¥oxdbick ¢lei2.2 tlheptrety}-

concent r ametiyljbanageeproganto apidovi de title amde. 5 H.

[1S-(ery)] - 2- [[3 (4 [[(4 Cyclohexyl butyl)am no]carbonyl] 1

H i m dazol- 2{\g{J=.2x3mdn ] ? ;
adidelyl of Part Gamde (1 mml) |n 10 n1_ of rrethanol S added 2

acid To a™mgsl

m. of 2N {(O—l Ag;'tuer stirri d(?{ 1on s concent Cvg%gg ;1 ,

renove me

PR 'f'“‘ff a@%ﬁ gg&ﬁ G e
ﬁzs— el en{e%gg L lm%n %éf 4

51 ehi o it %'th?ﬁ atats( usﬁ‘:ﬁ
a k1] ac
f %ﬁd

aci d whi Cﬂu é}aiQ #acEéHrWuﬁ\' & (BMRLOFHSR uQaB o?gtahquQ/eHsérQanﬁé isoo and

acet at g4 p¥6nb5“tr9[@é RCREIC TREleSi0eaL %usperfhgd RGHIRY Bietfyilether (100 mL). Ethyl acetate (ca. 10

S-(err)] - @ i3ubdbutd Erbclepmtidaheneyrhilirb ¥ doRdBhiRRdd0a bh G0 YL on 2-s@smaRinydobled t10d¥ewI CY

cl o[ 2. 2. 1ichppratur; skdedind Ehalae Byekright. frae yrhib RRBRIAGS Hriaptidnan de 20 To a
stirred m xture of 1-(3-dinmethyl am nopropyl)-3-ethyl carbodi i ni de

hydr ochl oBi CheS-({al2«CBaBRaNpE-)3-tAnthothiocalbampl)- Nrpabingco{2Ryihept-2adimethyibemsendpjoparnicBadd.  of

di met hyt f oetreiestde i s added 1.0 mmol of benzenesul fonam de and 2.0 mmol of

triethylamne followed by 1.0 mml of Exanple 1 title acid. This mxture is

stirred at rlo@forenpeionpiffag A agrded8.99onma) indey teleane E1ftmlaiscddedlapessen’s Repgent

resi due i €2HE0t9-35 Bnek Thaopdrtigns wiree pt 8918 o O inuige.clildedwithdipthyheftirs 604l 2pé

i s aci di f Feehni kafsatuated NalFQen@ st 5ph- Theetreanis. 'ay%'ﬁiﬁ’ﬂ??e@'a@c%&/?“ foereatated in

| ayer s Zar %3-2-‘5 TBR reeidert  Rpvser I S8 slica A ogsie P9 ISy AspiriahuTeide Yieid findiie 7

[1S-[err]® ?a’[‘f’% [[[4- (4 ChI orophenyl ) but yl ] ani no] car bonyl ] - 2- oxazol yl ] - 7- ox

I b

abi cycl of . 2. fyel IRz ShSaRfano

To a solugﬂ“p =151

uem 1 et

m of dyy—tetratydurof uran 35 (THF) cooled to 0 is added slowy 100 m

(1.0 Min THE)a oo TPASE tridhrflid Gt nfbonAd o8 bArRarYSLNQ EBI @80 MG HH2GMmon 1€
reaction b§ oM f6 ff) 8ladddiSh sbvefaPportiont) Bkmob G Ald (EARIFS R TR WabHESP bloRbackl
hours. Thgos' @ Qlsh Giol)STHI UEREIN AL aBYedks @ik FoBmastibetatudtoP50 WRALIEY. Afdd&His time, an
concent r ahdiliondN 29/8&Y Portich df BITAYE nEVR| acie N adddd) Rfter @5 hddiisienal 5 hqud ltid soivéert RGerh@baveen
di et hybs einhatuoatetw 130N aTHeeOtksie HCkuspenaed/dissaiadai it metiylelie tiforiS€ piaImat).clipthywasine d
With 1 M @dgaedls.2sadiiisadigd foosed ®y tHordrapeise ddditied o metapnesifanm chiskidea0.83 ma 42
centcent r anend).iAftervsiging far & reifftes: the réactiop ist@iluted ity diettlyl aéBier B0 Brlyiihe organic layer is

| - [ [ [ di meettrgdigclvith 05M KiGPe iy HmblpYie) eoimbindd anuegdusriaydrs arp lbeonght keepHTHS withs®NUG on
of 25.2 gandisSagadovith dgthyd retﬂdre(GPa?i mA)- dhesgrembigesorgapic] laypry 38 Firiggnf¥a2S0s) and
Petr ar C‘h) ccm;entrated in vacuo.

D. [1S8-(1 a.2a,3a.4a)]-2-[[3-[4~[[(4-CyclohexyIbutyl)amino]carbonyl]-2-thiazolyI]-7-oxabicyclo[2.2.1 Thept-2-yl}-
methyllbenzenepropanocic acid, methyl ester '

45 To a solution of Part C acid (0.120 mmol) in dry DMF (1 mL) is added 1,1"-carbonyldiimidazole {20.3
mg, 0.125 mmol). The reaction is allowed to stir for 1 hour. A solution of (cyclohexylbutyl)amine
hydrochloride (23.4 mg, 0.131 mmol) and triethylamine (0.020 mL, 0.14 mmol) in dry DMF {0.5 mL) is then
added. The reaction is stirred for 1 hour, and concentrated to remove DMF. The residus is taken up in
diethyl ether (20 mL) and 0.5 N HCI (5 mL). The organic layer is dried (Na2 SO:) and concentrated in vacuo.

50 The resultant material is chromatographed (silica, ethyl acetate/hexanes) to yield title ester.

E. [1S-(1a,2a,3a,4a)]-2-[[3-[4-[[(4-Cyclohexylbutyl)aminolcarbonyl]-2-thiazolyl]-7-oxabicycio[2.2.1]hept-2-yl}
methyilbenzenepropanoic acid .

55 To a solution of Part D amide in methanol (1 mL) is added 2 N KOH (0.3 mL). The reaction is stirred for
2 hours. An additional 0.3 mL portion of KOH is added. After an additional 1 hour, the reaction is
concentrated to remove methanol. The residue is dissolved in water (1 mL) and 1 N HCI is added to bring
the pH to 2. The mixture is extracted with methylene chioride (3 x 5 mL). the combined organic layers are
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45 thexyl di met hyl chl orosilane in 200 ml of dry nethylene chloride
(distillad from phosphorous pentoxi de) is added at roomtenperature 20 m
(143 nmol, distilled from cal ci ugpgydigger10f triethylam ne then 200 ng
(1.64 mml Al drich) of 4-dinmethylam nopyridine. The reaction m xture is
stirred at roomtenperature for 18 hours. The resulting slurry is diluted
W t h 10@ried (NefSOh)ed renceraiet indatuwo tdyieldittelrospaund.i ng for 15 m nutes then
filtered to renove solid triethylam ne hydrochloride. The filtrate is

concent rExtregle $n vacuo to give an oil. The so crude oil is purified by flash
chromatography (I\/Erck silica) to afford title corrpound C. [1 S-(1

a, 2a, 8a,[l R4 "u_"c ek (v elohexii 'a inglcarbgnyh FYorpigyeaid-HiheppPrenyl | -
7- oxabi Qiimets F ip B¢} To a sol ution of 4.61 g
(14.0 mol ether (distilled
from ke Inegt; PANRIG a5l dJRelviaRler o5

rr]rtTTI)z!t UIQQI dr\lhlcrg rf‘r re??%ntt?fi ;[)r ?gidt hl d%%o :)rgé?yﬁ chlonde Eﬁo% ag J:Qt%g ri i‘@t'q" an

The res § hérﬁpgrﬁno (aOAe enjt glet ?é rnle i Creg THF
(distil '.s% teaw ﬁ&ta.yd nteauat.ng{he ag R, y the
rapi d addition of a solution of 875 (5 61 nol ) of

(3aR-kem ) | (1@l adnydiae)- é{[zumamwxm@nmtw@éb (20 lhebti2-yliRheti) 1beHzerebiopanbid e

react i ORcitjimetnyf &ter ICVRIRMEd tO O, stirred ror 1 hour, quéenched with 5 m of

water then partitioned between 100 ml of water and 25 m of ethyl acetate.

‘Khe“ or gani Gastauy @iCI is ulsbisd dnt@as @dC sumdior dipad gugrdall rhreg)and nethend 2aaba)dn dibthyl an

addi t i omther 2Gmi] forof minbley. | Tha mixued ie alloWhetoStand ptdet §i for 7edes arditisthenr eoncepivdiechted,

dri eceo ( iyegriestitagersnebiicat ) and concentrated in vacuo give an oil. The cr ude

~oil is purified by flash chromatography (Merck silica) to afford title

di ast er &meri & S;(pq?aykﬁqwt]-z-tbs-[Methoxug-pxo- -[2-(trimethylsilyl}ethoxy]ethyl]imino]methyl]-7-oxabicyclo-
.2.13he ot & S a8

S (err) 2 . : ,' Ayl propyl )] oxy] net hyl ] phenyl ] 7- 0X
blcyclo[221 help I23drre drl ate 10 Asout i.on 2.20 g
(5. 4F 125 mﬂg 11:1 ) % g .— g st e 2r- tnmle‘:hylsﬂyl)-
dl met hy r‘l\ %ﬁtbywametgf ]wl:jl "(;ﬂ @lbﬁéﬁ ne g&f\é? - eldl?ﬁfg/geé r whlch IS% df VE:PI’ red
room t%e dur i's concen

vacuo anoF e re |due partltloned between 25 m of et hyI acet ate and 25 m

~of 1 M gqueous HG (1, P08, 2hERM-f1-lR
M aqueoyRmaaH eh'n?lii&ablc;m Zjﬁﬂéd% -yljrte

in vacugaf o give title conmpound.
[ 1S- (1a, Za, 3a, 4a) ] - 3- [ Hydr oxy[ 3- (hydroxyrret hyl ) - 7- oxabi cycl o[ 2. 2. 1] hept - 2-y
| 1 met hyl ] benzed Csofibrdof gotakdium yibthexkie @2 maol) is addebiOdrébwese) d1édiution 6fethll fbfthate @2. 24
oI )ss Oimnfegrand PadliCasadrt @nnial). After 131 hooks, the agtessiumasae tio ble@Dbye titrdtion @nd Ustdadded
napi dl y ingoegliardly foraheonedd step. [ err] for preparati on see Fieser and Fi eser,
agents for Organllc Synt hesis", vol. 1, p. 142) of Jones reagent The
e | dp 8 ath anyh q oly2-w 2 \ '

The resul t| ng green

| sopr opddeAthyHPaS ith mathylgste 30 m nut es

slurry is fi Itered throu h a pad of CeI ite. The filtrate is concentrated in
vacuo and t’nga? B§F‘G’u‘é ga?vet ‘P|°6'Ff &?‘F Aier gihoyys, hecsolyliqnihbybbled willyNadfg 25
m of wiet & eur %d }3 iﬁ' la?ﬂij‘B:F?c'é fragea g e J(S‘et 0

gi ve thg'gﬁrl’cu'a’('-?rsaﬁ'ea‘é ?ﬂ%‘e él—%‘:—%g K 'VB? o Vield R iI942R% of the crude

di acet ate-acid in :

terrpe4ra . (1a,20,3a, 21 4-|¥|a|% 'x}%%.d%ﬁg% ;_ﬂiaél .2.1]he >at h,
guenched of

To a solution of Part E imidazole (1 mmol) in THF (10 ml) is added 1.1 mL of 1M tetra-n-

butylammonium fluoride (in THF). After stirring for 1 hour, the reaction is concentrated, diluted with water,

s0 brought to pH 7 with 1N HCI, and extracted with methylene chloride. The organic layer is concentrated after
drying to vield title acid.

G. [18-(1a,2a,3a,4a)]-2-[3-[[{4-Cyclohexylbutyl)aminolcarbonyl}-1H-imidazol-2-yl]-7-oxabicyclo{2.2.1Thept-2-
yllmethyllbenzenepropanoic acid, methyl ester

55
To a stirred mixture of 1.0 mmol of Part F acid, 1.0 mmol of 4-cyclohexylbutylamine hydrochloride, 1.0

mmoi of 1-hydroxybenzotriazole in 10 mL of dry dimethylformamide under argon at 0°C is added
triethylamine (1.5 mmol). The mixture is stired at 0°C for 10 minutes at which time 1-(3-
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1 M aqueous HCI solution then extracted with two-25 m portions of diethyl
ether,. Thg ether extracts are 30 conbi ned, washed with 25 m of brine and
concentrated in vacuo to give the gpgde 652051 acid. A solution of the crude
dirol -acid in 10 m of diethyl ether is treated with ethereal diazonethane
at 0 then concentrated in vacuo. The resulting oil is purified by flash
chr onmat ogdiastylan erqﬂyl)@ethwlcayodtﬂudahsfdmcmortde t(1 emob ispediettd] ThediBactibn mixture is stirred
[iS-(err)prav Fyg gif(g 87d,aepqehiydted-iry vaguan Bhecrgeidiug|iRdissolvgchie pthyl Zicgthtd amet waghddbvéth z Oi
c acid, mEftypedd e MaSPrlefiltgred aghcongenirated vaghglo)prayide Pieramide. di ol and 450
ng of 10% pal | adi um on car bon cat aI yst (Aldri ch) |n 10 M of gI acial acetic

aci d is® shaked!Siae 3)] (! ylbytybaminelearbpryf-1 primiglazplr? phigyelel2.2The
reaction PEREYIPe : cuo to give an oil.

Tlh\e/ec“JfIle maltoearl()um%1 f[glflf an s ro %ﬁ? fl\/brck sLJsltl%%% to
g eactio n ate to r me anc e resn u

] hept 2¥y@,ﬂiﬁ£ M ﬁ lz?hecmgt h 'sofi |s gxtr Pto hvatn N ban %%Et63
@4& nt te@- afeP 9 res*cﬂe rac n(t@ @9 %nl roi%g'rg 8 ra ed. to
I‘ apl dl Y 2yiBid"¥hudb duPacd witen[Bh bd p@fied NG RonaRBREH! on s | LQ:B( %) le 8 %

war med t oadi@w4ierl enperature, stirred for 2 hours then quenc

of -1 m of isopropanol. After 15 mnutes the resulting green slurry S
filteres thimpwegh a pad of Celite. The filtrate is partitioned between 20 n
of diethyl ether and 20 ml of water. The organic |ayer is separated and the
aqueous | Hg€Ta,daSad]-2-Feft-HE-Oyribiexpisutydataindjcapionyl}-Ldkaanty Gloxadicedidiy . 1 1RépheyI-NThe
et her ext frhenyuliandibergertsionmpignantidd ed (magnesi um sul fate) and concentrated in
vacuo to give the crude 50 title acid. H.

[1S- (er?)] - Jo[qsfreq mtu(ekzdﬁwﬁewm Wvlﬁﬁhyp@pﬁlmrﬂylhmmw gtomyhdeandrde] ca
rbonyl ] - 7""“85?%?' Sper Lo 9Nt 19gdnd d-Oqernal of epzengduifamernide 55
To a sol uf’] ‘BF’°£PAW'3 'a 'Teg’ °"‘I‘FF¥BY ) Od*rmqbafr%xa@'aé fitp 3cid- Tis miktugsis efirpd Fgpom
(distille "‘fi? f %é Os Therqeitueds parfitipnqch bedwpenyygler ang ejftwh)

of L- sggl new rqe ?:l:a 5 Y:%M? 5'8 Py 5l edﬂ@ iy AR SORRBPd oty avetaispyery are

1- hydr oxy enzo? Zore h eana g%O[err] (3.8 mml, distilled from

cal ci um hg,g[n ge}) of tri ethyl am ne. The m xture is sti rred for 5 mnutes

t hen 348 9 mmol, Aldri¢ch) of dicyclohexylcar- 44 EP 0 391 652 B1

bodi i m dens%aabd@@da)j @[{@M{@(@fchlerEhen}'}BSipfaﬁ.ﬁwa? Dby - §-o>?afz¢|;ﬁ]r ﬁ&a@éycﬂ[&f@ -
hour s bheqmsayiBRRzo : Ty is

diluted wth I0 m of ethyl acetate, cooled toe O for 15 minutes then
filtered. A'Ekmorﬁdbleazremtnaﬁolconcentrat ed in vacuo to give an oil. The crude
mat er i aI is purified by fTash chromatography (Merck silica) to afford title
ester. 5 1. To a solution of 50.0 g {0.25 mols, Aldrich) of 3-bromobenzoic acid in 100 mi of dry tetrahydrofuran

[ 1S- (s ) (TBE) doBled th, G- iDiatided rstowkf-10¢ pih GroyM e THIRY X9 B abls,oNidtch)-a2 borsreaettayydrofraro X ab
i\cycl o[ 2. @mplex.hbptreagtionyis Fiimed lat/P | fven Zovraghercat domntemnperature $dr 68 hdws. Ths edatiion G Of
495 ny ( 19vemhpgriy YrogiisPagditiop] of water therBa@oantyat¢c in1@cypnio | remokk cholvarh ) The fresidue is

t ri pheny| R5AYYSA dplweergdiothyh piermng) 1 M pqupous $iCE Therpiganiclpydr iscleparadéd, washed with 1 M

di i sopr opRAFR PR fMedrpideq brie. gfedsimeongpiym suléate) nd iePcertiated Hy veae te; ifast ftitke i s
added & TBBH" errperature 300 [err] (3.1 nmmol, Mallinckrodt) of reagent

carbon tef 3athI(_)_Hg.e. ) stirred for 2 hours then
di | uted w th VLLUSLE P slowaddltlon of 15n1
of saturat eg, AAIRRS fSé‘})(y rpsg |)P9fnc§$ Ajt‘ ti ng e S
Sti rreg figymah %&%sllénb%?:zmt btdrPRE 9.%8 a° ?." Lgéf ik p% é?e; | e
20 M of éﬂ@g&:{t ook 8mPerA@8 126 il @W@Fmﬂofs dé@g@-fr@'ﬁ ﬁr thylamine then 200 mg

(1.64 mmol, Aldrich} of 4-dimethylaminopyridine. The reaction muxture is stirred at room temperature for 18

hours. The resulting slurry is diluted with 100 ml of hexane, cooled to 0° with stirring for 15 minutes then

filtered to remove solid triethylamine hydrochloride. The filtrate is concentrated in vacuo to give an oil. The
s0 crude oil is purified by flash chromatography (Merck silica) to afford title compound.

C. {1S-(1 a;Za ,3a,4a)F{3-[[[Dimethyisilyl(1.1 2-trimethylpropyl)Joxy Imethyl]phenyl]-7-oxabicyclo[2.2.1}
heptane-2,3-dimethanol

55 To a solution of 4.61 g (14.0 mmol) of Part B compound in 30 ml of dry diethyl ether (distilled from
ketyl) cooled to -100° is added dropwise 15 ml (1.7 M in pentane, 25 mmol, Aldrich) of t-butyllithium
solution over 15 minutes. The reaction mixture is stirred at -100* for 15 minutes then at 0* for 15 minutes.
The resulting anion solution is re-cooled to -78* then 30 ml of dry THF (distilled from ketyl) is introduced
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15 20 ml _of brine, dried (sodiumsulfate) and concentrated in vacuo. The
crude matwerial is purified by flash chromatography (Merck silica) to afford
title oxazoline. J. [1 . EP 0 391 652 B1

S-(err)]-3-[[3-[4-[(Phenyl net hoxy) car bonyl ] - 2- oxazol yl ] - 7- oxabi cyclo[2.2.1
] hept-2-yl ] met hyl ] - benzoic acid, nethyl ester 20 To a solution of 355 nyg
(0. 79 miadbyedddy tRarapid|additinzot b iseigion of 876 myl (5.6 makoly off [BdFP-ART 67l Y arctabiyiro-4,7-

(d| sti | lepakyisobonrofurpod mhdr & sn! pé THEX IMbe Jeadtion anddieel is7 5OMAd) to P * nstoke for pehaki de
oxi dant agqncesgawitach mb ofdeate rtheperariiione@Refiprne! 00 nPaf watdr) andt2Sryfnethidrgetptat Thee.
The r ea®tg2un laneniy saperaied ang g pqueOUs dpyerss eregted Wit g adritioarl 2% mbefathyizasetatagThef

oxi daht o[agnia ediaels aarcppinegipdriep frgaesUThwIfgiel 204 Peppentiftad invacup giveipn ofk Bre afideh 20
m of ethifiPudfiedbyfiesh cypmaggephy Mes siieah o aiferd titq %??tefﬂmema'i’ﬁm'&f 3M aqueous
sodi um bi sul fite sgl i on. Jhe St 11 ng. S for 20
m nut es .t hen o A L Sl e 9 2 ‘

uuuu

with an addltlonal 20 n1 of et hyI acet ate The

9
organic ex{raghs @f %zﬁogb(ri%?dm w05 Wbtlil 2§ndfﬂso Oﬂlg JmM OH:%n fuﬂ‘
citrate mtwrabﬁﬁapyﬂaﬁé Ao (HTRE P 3LHThh g Qi I uwfo
~give an Rl leactibh Siklrd! econahea&édah vicBo B th b@féu yam.b.asafbe srpm‘nparew
silica) ahPaphf@nda 39%&.@ HOX 3RO bBanicIByeKis sbphrated, washed with 25 mi of 1 M aqueous sodium
S-(er) chﬁo;&c{e%r{eérrﬁ heékiutrisutdd) arD@henAtddasvacld Bgive eleciampeuny. | - 2- oxazol yl ] - 7-
oxabicyclo[2.2.1 Jhept- 2-yl]nethyl]benzoic acid, nethyl ester A m xture of
165, ny (€0 [1341d188k Yo} 8-[HY Oy (3 (h@t @G @btBY emrmtatidycion. 2oheﬂa%]@ah¢|mdtmmhqdmml de
dp carbgres8d catalyst (noist, <50%water, Aldrich) in 5 nl of reagent
ethyl acetate is stirred under an at m)sphere of hydrogen (balloon) for 1
hour .20 The at sdiuien of 510 @ ERAcUME)of fRalt Dr diacetele in ¥ oligfvezgedtageterde qoolbd all*bisnat e
menbr aneddedfrrepidly |33 ml 626 M oRcbnfer areatation seanfigesr tapd dfesesr (Respentiefon@ratnic To a
sol uti oﬁvfﬁ'ﬂes'ﬂB’Ohg (’0‘435°fn4?ﬁ?15'96€19"’c fee qettige "a’élifﬂ i§ #firgd fgr Zofoutsy Quenehed Py ene

chlori déd‘('tﬂ’f‘ 8t dSopopanPI e S fo5 A% adslintabi] migytes- heygeiting aleerf’ ey is fittered
t enper affueh 3 Padgl| felitgy B’F fjpate PP InpETHe dad U pretifionss f Foml of 0. 46
mol ,° ACEPY ﬁ"ﬁ?er g?d E& H'I' w%’ﬁl ??'e Yeen 1'?}’8’ FSRRF T cl?l’téateld n YEQUP 1% Ve '6'

cru
m nUt €s EH hﬁ? dnace ate—ag in Q | Vg tihﬁ C!.rl %gseN HF-ChS!serr? at ro

S R i e &Qz‘ns:

70 [%EI‘ a!%ﬁHa with ‘jﬁ\i of bh Jl-h am ne 1n
of ry A@&JM 4 6MRe EULibIEd ':r$1oaﬁ|ﬁcﬁ iethIBwHeL 1% tre t wﬁ@éiﬁéréa@&a%hé&&lfeeat bs

st i 11 edyfoR Eonsbhtrlied i vaSuo! THRNedARd dillid SUARSY dyShsNeRIRImaRgERhy Qlterl Sikh) ieiGRiAIE and
15 M otordd¥usth aqueous HC sol ution. The organic |ayer is separated and the

aqueous layer is extracted wi th an additional 10 m of ethyl acetate. The

or gans C FEX$-(1aRk,3a, &i)ks- [caqﬁtnrmdethmn aeb@ta(gﬂembmmyﬂmétﬁmbm)zouamb awthgeskr at ed
\n vacuo. The crude naterial is purified by flash chromat ography (Merck
\'“T| ca) ta efxfusr of 45Dtrhge (14tremal) ¢f Part E diol and 450 mg of 10% paliadium on carbon catalyst

[ 1S- [ er (Aiarigh)[if 30 fliof| dlicial feqticGiidgs efplrarupiyr (e @ipioprheiernh Prdiedon (AP As) for @k Aout. y| | - 7

- oxabi cyled rgpctiorpis filt '?iﬁ?ﬁihes*@ifaﬁ- NCpptater y 9 giveans@li theArugie materiadis ryfified 81 g

(0. 29° ni#sh 'B'T‘a‘ VW%s@Fa)éﬂﬂi"eZ'ﬂeﬂ‘@ 4h. 60 mml, Aldrich) of lithium

hydr oxi %e THF/ \Azlat er | Stj rred rapidly at room

t enpera . Rz L SL o = ' shh =k 5 *E-J Poh of 2 m of
1 M aqueoul% qu ution o | on Il-:’:—irtti4 a(?coﬁcq lnbsemmen Pacrqo 9 C OPB 9t e 55
and 2 Tl %%53 Lo Al heme A5 REA @"

bri né. & éggifi(ﬂé%%"ﬁahm&aﬁ’f it e b i L” Qb it e

flltezgé through a pad of Celite. The fntrate is partmoned between 20 mi of diethy! ether and 20 ml of water.

The organic layer is separated and the aqueous layer is exiracted with an additional 20 ml of diethyl ether.

The ether exiracts are combined, dried (magnesium sulfate) and concentrated in_vacuo to give the crude
so title acid.

H. [1s-(1 a,2a,3a.4a)]-3-[[3—[[[1-(HydroxymethyI)-2-oxo-2-(phenylmethoxy)ethyl]amino]carbonyl]-?-
oxabicyclio[2.2.1]hept-2-ylJmethyllbenzoic acid, methyl ester :

55 To a solution of 447 mg (1.54 mmol) of Part G acid in 10 ml of dry THF (distilled from ketyl) cooled to
0° is added 392 mg (1.69 mmol, Sigma) of L-serine benzyl ester hydrochioride, 228 mg (1.68 mmol,
Aldrich) of 1-hydroxybenzotriazole hydrate and 530 wl (3.8 mmol, distilled from calcium hydride) of
triethylamine. The mixture is stirred for 5 minutes then 348 mg (1.69 mmol, Aldrich) of dicyclohexylcar-
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EP 0391 652 Bl Exanple 8 [1

S-[err]-5-[[3-[[3-[4-[[(4-Cycl ohexyl butyl)am no] carbonyl | - 2- oxazol yl ] - 7- oxa
bi cycl of 2.2.1 ] hept-2-yl'] methyl ] ppeoghkgEhy! ] - 1H-tetrazole 5 A
[{1S-(err)]-3-[[3-[4-[[(4-Cyclohexyl butyl)am no]carbonyl]-2-oxazol yl] - 7-oxa
bi cycl o[ 2. 2. 1] hept-2-yl]- met hyl ] benzeneacetonitrile To a solution of 1

nmol of Bedimidecis 7addétlint odé pstiopr ThenredQiomlis etfrred et 10ahigid 8 dlours ateni warmeht] &d radmnmol
of 10 | i tiémperatuo fooN§ deursl The Teseltingesdurry iiDdiluter it @ ml of. ethyil reetate, feoaledlto 90 Ler &t

23[ er r ] arrinutdsetheni fifergd; cihe fidsale fipycondsatrataddn vdcue toadive Jan il - cridé matedah is prFitied by
aqueous |flasreshromatogrephydMerekisiigR i atord e sfittet at e.  The organic layers are
dried, 5flltered and concentrat ed in vacuo to afford the crude aI cohol Thi s
aIcohoI ils &Pl ]'[[ liphe thoxy) héoxeR abicyclqf2.2. Hhent2s
Part | ( b)Y Rplhylopnzoic agg meghyl ester

[1S-(err)]- U%L 9 ex|¥ 0 39”1 9% | ]1-7-
oxabi C)’C' @13 dn Ti op l %r:\}ﬁg%s{b yace jsu %Eé % et?:fiﬁasr?ggﬁr ©
f 300 re 3 Pin )ng réaj lolnd

my (1 nq @% 5 %u h'i iﬂs‘
Chl Or' de of Igat a aQueo n thSH@t%h ?he' n%s lﬁle rﬂd)urz s stmteg fdr uf I]:Qr _24
hours. rifi8& bdthdeni2d nﬁ@pétﬁﬂjaé%&@ dnkl b R &Qvated Re Brbénicr 1&\leBis sSpafaCRithdaAliRd
vacuo @n ot &t brs] B468 (Biiiubni duifd) &Hd b&c¥HaaBd Walablo. ThcredeidterRCR padiRd by M&sh
aqueous |cay@biographi Giietek Mida)ttdaifphdie Btakdindd M aqueous HCl. The organic layer is
separated, dried (err) and concentrated in vacuo to give an oil. The crude

aterial Jds pSHiddecd 40§3-{3-pdiPhalrimetetyigbanyliz-okdrbiyi kosbibickig) 2. tiepef-wimethyil-| e
gﬁpound be@ic Exidmttey| St 1
S-(err®]-[2-[[3-[4-[((4-Cyclohexyl butyl)anino]carbonyl]-2-oxazol yl']-7-oxabi
cycl of 2. 2. 179 hegtion of 335 mgrd7RyIMgHiné Rerk | Paesling ip 48l oBdry methytene chloride (distilled
- Brono- 2 f'("i‘?e?ﬁ??ﬁf‘?‘ﬁé"c ReMAidplels AdfK Ti0eme o nigkdd PPeNeR, @dant @rﬁpares ag d@%%dl 'ﬁ
oil, 112 El’f?f’b‘f‘e 1 REHY )la& mé?“@@d’f%ﬁ‘i‘erf @F‘?’H@"“d’ieéspﬁ'F Y fan! 'E'j}‘t'
'f o °Wé't tP&"%FHI

\(MBL:]dPeX%?@(' 'ﬁ;?:ﬁa{%dﬁ %f 5 ;ﬁ@ g:dgi %%éww g | ge %@st gfsaafapgc ?; :
T ce > e h

|c ag yl ester

St rale al

18.1 g ( al '20 eor (hgﬁ lP ac?]l:w(a:fz a’\l o?( adueo

m nut es. sdlgch ! ?n{d&cent i R of. 'h{ec(? f

an add't'n%lib%Ln rlmdrﬂ_?l Qﬁgto & yf(rﬁé mmo%@xmps;gzm;so t'On was cool ed

to 0 gnd 9. ~Al'drich) of bronmonethyl methyl ether was added

dropw se l@\'t% 1424 ﬁumytsq@ [4 Tﬂm EfRAsphérig RbulifanhikbirDamA-2Sdkioly §-8-okBlcy clo[ 1 hepAt

O[ er r ] t hexyimbthyIPEHFbIE a6l SlelylbsRr T OF 10 hours. The resurting sfurry was

partltloned between 200 ni of 1M aqueous sodi um hydroxi de sol ution and 150
mL of 4:1 hexaned di1es higl 0.8t hasl) of Fae Jagizeie dsd 30md afyapr. MHaliGeRarosti€oh edtshn

ext r ack e datalyst limaist, a%bd waten aldrichD® Frinl of redhedt ditek amewtedis etirtog| unddr lae ratmobprere of

rgani ¢ éxdregeat (balipen) dorc o risimditle calalzsicld renevad thyolit@@en Mirougor oM spotykarbatter

‘ed (magmbsne The filirdtenis shncentrdted iprveentte affoeidryda agidicuo to give 22.2 g (102

mmol , 97% Tfa Qoﬁqlq:tbofdmgm rargol)of ﬁm ceudg acid i i grydneﬂ]glenT ghloride (distilled from

S (err) i?p RKAVE B jdg) i 'ﬂé ]e]npqratgg &BF’EWPR) glimpthylformamide (DMF) then 40 ul

] hept ai'ﬂe 63“‘8?'n@% ‘ZS|° 'dg% Brﬂ“’ﬁ‘f“’ f{i:' f°’ 3P7"‘ “t?ﬁ’rtﬂf%md‘l"e“fb%{?dc oA

aryl bro pve = © 98?' 8?' 8\ o @ mf‘" 'f; bt ABRe)
Iﬁﬂ}g yégt |§e mz‘:glg ﬁ(‘:w%bg e:\e tch%ggle lS drB’ fg‘%g ThE

m

gdoglr'eghgé "Z%iagx P él:%ﬁﬁ&% mga R ' 1 Ll
Stirreg Gl Ql. r awraffr od S5t d &jﬂ i ,
was addegé E spifﬁféiﬁité) heé* o? o é%bﬁ d ned, Qlfneq ﬁu‘hr aié?%ﬁ@g\( ngtég it - 50

epoxyi soRgng ok kadl matéHal i Bur%@d 6’¢-ﬂa§ﬁ ctﬁUrﬁétoEJdﬁ]yQM%k licd) 1B bR itie LSy, I €act i0n
was warnmed to 0 (becones

L. [1S-{1a,2a,3a4a)}-3-[[3- [4—[[[4—.(4-Chlorophenyl)butyl]ammo]carbonyl] -2-oxazolyl]-7-oxabicycio[2.2.1]hept-
so  2-yllmethyllbenzoic acid .

A solution of 151 mg (0.29 mmol) of Part K ester and 25 mg (0.60 mmol, Aldrich) of lithium hydroxide
monohydrate in 6 ml of 2:1 THF/water is stirred rapidly at room temperature for 1.5 hours. The reaction is
acidified by addition of 2 ml of 1M aqueous HCI solution then partitioned bstween 20 mi of ethyl acetate

s5 and 20 ml of water. The organic layer is separated, washed with 20 ml of brine, dried (magnesium sulfate)
and concentrated in vacuo to afford title product. :
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honogeneous), stirred for 2 hours then quenched with 5 nL of nethanol and
concentrated in vacuo. The residue was partitioned between 100 nL of brine
and 100 ni of ethyl acetate then go 3$idésbiggnal 50 nmL of water was added.
Thre aqueous |ayer was separated and extracted with 100 nL of ethyl acetate.
The organic extracts were conbined, dried (magnesiumsulfate) and -
concent r &eediei8n vacuo to give an 0|I The 55 crude material was purified by
fIrash chrorratography (I\/Erck S|I|ca 22 X 5 0 cm 1: 2 ethyl

acet at e/ fetlie o) - clohg i ¢

9499 of methyl gheny gpetyi et - 46 EP o 391 652 BL C. [1

S-(erd)]-2- (I\/bt hox net hoxy ohenyl nmet hyI] 7- oxabi cycl o( 2. ]vhept ane- 3-
met hanol AAlgilla:ag ?’%@dﬂ_‘g_\(_‘&;lﬁ_\e{ﬂism_t\:ﬂu?omw oxg.tmyclg[zm opi2-vI0 %
pal | adi HFREAYSEH | yst (AI drich) in 75 nL of gl aci al acetic acid was
stirred unqea solution or?qs 0 oFE Ih EO v i 1 n tetror 18 hour = The

resul J nl é&r Sl‘l Q. = l’g PO% l? p ﬁs rre% eogr at rg%e@:lfw

4[e” El@ Srn% ﬁsr\ rLQtr ﬁvrt tﬁylf@%atecq r an ersa | JOI |
punp vacaau chfiraBh VEyebhl 8 oo TSl lca@@ﬁnre@;: chbi! OB b Sthyl
acet at e ghdakéilt Bhariple 2P4ra@)VSRWS). S0di um hyd roxid u |on

aqueous) then an equal vol une of "brine was added (100 m) . The aqueous
| ayer isnes [ 8pR{2a 56 0k) PREB-Iesiaet yedheal bty hahinalektioh {1 PRekb 20 - 7kt cifth B Y hept-2-
acet at e. ylihe@ylipherinéhyixitieakge Wer € conbi ned, dried (nmagnesium suffate)” and
concentrated in vacuo to afford 7.56 ¢ (27 2 mol, 95% of title
cohol asAaixegé o308 9w (61 mmb) of [Part A nitrile, 65 mg (1.0 mmol) of sodlum azide, 53 mg (1.0 mmol)

\(’err)]ofam[nprzurﬁ NMikride ych42 rha & \9) hadirey lithiore thigridp ind- (i gb b rtintetytidnoanyijierd hbydd] - 7- 0
X abi Cgpc|t@[125'2fog_ 4 hppt adeattpn is coofideandifitergdh The Eltrete ésicaneentratéb@ vatuo(8@%hei N
oi |, 13.'gsidvRRartitioned bplwpgn watersandiethv pepidiei dee eduepusriavienis dsipstedhteeHnRSHRIMA t h
pet r ol e AHOIHEE! Thectioanisdaypris separteqdied (MESPOENGFesentrstesin vaeuode giverpqroll. The
(di sti | |BHeMRSHR Forudtesty fr R BRAEPRoN erckiliga) 4 gieditie cammpsundeat ed to about 50
t hen addrg<a qrgpwl se was a solution of 3.50 g (12.6 nmol) of Part C al cohol
in 15 nM—oree THF. Vi | gorous -gas ‘evol uti on was observed. The reaction was

stirred [ § 1a, Qa 3aag - cyclo[tzg%hept%})l/‘ I ng

ani on sg _n ." 'AV"‘ 2 . A !
Todi de ‘t hen dropwise 1.6 nL (14 mol, A drich) of

benzyl, b:r @de;lﬁ.g I,gﬁo,{yﬁ,aﬁg,gyggngg@es stirred at O [err] for 2 hours then at

roomtenpérature t1or ours. The resulting m xture was quenched with 5 niL

of water tirvimas feoreanm 48 WoRn 30 D1 2hm&f Aicdkivh) ] SRfHShyblide (RBArstbd Ythadld 50

L of etZhydL @eBdsatith.heldne tRA HROESAU ARE EoVERE WRIE PSLIE e BimeiglioReiiRCB@Bct\dh an

addi ti oradks@d Thi resfitirgtriiytire aaeteaated to ddoa@ 50F GaINIEC 03 MMbIS Aldih Eof QkEaiopRsol

washed wias dde@ Gropwisedver 19vhiariese Bigeroudgas adiutiom way dbsewbd] he @hdiibh 94, stirred for an

dy i ed( nﬁgﬂ@salm migtésather) tha rresultion greyrbrowrt ealutiom was captedtte 0g)i ane 94. B6 (97 (nindhl, 4
lcf@fof bropgmethy!t heshyt givprovasdedder drogvddel @ver ©F Minuges. The reaction mixture was

[ 15- ( er rs 'ieﬂzo 41 g o 3t PhENRY PIEeT (RPPRIEHS TP -hours Thd tegylting glugy Rasipartitioned between

hept - 2- FR?H?)F“S'O‘ th’°"'%s°&’"g’b?'19t156 MLoH 44 expne/dipthyl ethepnfpg yquesuspar t
D t.t"f’e otof oty fg’ ﬁt;i%}gd f 18‘10% géﬁd %%@p@%m gtggsv;;gt
room t eif 2 ° | YR hATRg) (magipsiu was
stirred n%r gféﬂ St ?ﬁ gYe % n%% ?mm ! 38?[’6”"“ ar"é?lyal?«‘ﬁ partitioned
aet Qlya Iacet ate then

bet vveenBSQS Rha. a%g@u !#ﬁ
50 mof rﬁa ) ot i ed (magnesi um

sul fate) afd; caeRRE HEF %d(ﬂ'ﬁ‘ MHRUR Paf Agéryleor&m é)rna{Hainpl)J ryleMa‘ (GIEtng? wQh! was
pur i fi edothiiumlasdpraaonsEdaiaB td0gs AaddeRiFdpkise 48 ME B.6Mlig hs&a.%a b, Aidrich ofet hyl
acet at endsei i@ PerCIdl MifdtsbC TIES a6 mikQreddak Qirkkd 3t 48+ Gor (1 Haur! Tm resuﬁr?g/a:hut@
title pbemobf d6 adioP dbe gl la0IuBINAS S1.80 g (30.8 mmol, of [3aR-(3aa,48,78,7ax)}-octahydro-4,7-

50 epoxyisobenzofuran-1-ol in 30 mL of dry THF over 5 minutes. The reaction was warmed to 0°* (becomes
homogeneous), stirred for 2 hours then quenched with 5 mL of methano! and concentrated in vacuo. The
residue was partitioned between 100 mL of brine and 100 mL of ethyl acetate then an additional 50 mL of
water was added. The aqueous layer was separated and extracted with 100 mL of ethyl acetate. The
organic extracts were combined, dried {magnesium sulfate) and concentrated in vacuo to give an oil. The

55 crude material was purified by flash chromatography (Merck silica, 22 x 5.0 cm, . 1:2 ethy ethyl acetate/petroleum

ether then ethyl acetate) to afford 8.49 g (28.9 mmol, 94%) of title diol as an oil.

3;
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F. [1 S (err)]-[2-[[3-[(Phenyl met hoxy) net hyl ] - 7- oxabi cycl o[ 2. 2.1
] hept:- 2- yl] met hyl ] phenoxy] acetic acid, ethyl ester 40 The oil was renpved
from420 ng (60%in oil. 11 nmol, #pdrbehi2 @ sodi um hydri de di spersion by
three washes with hexane then 15 nL of dry THF (distilled from
pot assi um benzophenone) was added. To the resulting stirred m xture at room
t enper at uCell Bt 2a deldal-21iiH Mathomathoiphery metinfi 73x&fik yclole. 2 GihebtaneBimetiahiol Par t  E
phenol in 20 nL of dry THF over about 15 mi nutes. Vigorous gas evolution
was obser ved® M o 84P 0 (@F Rwaeh aifartd digl peciS.§ gof Wk eatietiur anclboR Gatalysh(Ndsish)
t hen cool & % BL 6 slprip! aoalip Peif wah stiypd ynder anyatmesphee ehiidrogg d@eliopm Yor 9B hedrkyyhe
br onpackt é.f grf“'furﬁLwaB " "v@a ucﬁ'lfﬂé’d"%f’h@ fRseRsl thrpugh & 4 M Aolyperbangte membrapes
stirred for a‘;f cetat “5’(?)mrﬁ_"e(3‘f‘ °'il@lh%1 fLieas partitignpd BeSveeni7en.

% d(1 0 m

&.c

The resul {Li e&r T2a?fta§'df°\iﬁ) thenes i

qu s I € © wi n
ggncgm/l ag&é&; (yg thf 8 %f‘é\};% pé r%d%{wﬁ ?Y y@é %ﬂﬂlsgﬁ ¥ tsllﬂ]aggh
chr omat1§)gr ap?l;/rgte Qr)té:% figga 6%92 m?)' crﬁ) 1t I 'oaeé‘eéf’at e/ hexane) to
afford 3. 87118-({apatbd, 4&6!@&2—(M&ynﬁfho%y‘)dhkr%nﬁ&ﬁﬁ]fa 1\,,...;@ emuxy)ré{a?ﬂn)lﬁ"xxébhc%lq[?a 1£1
S-(err)] - heptdnb 3- ( Hydr oXymet nyT ) - 7- oxabi Cycl Oof 2. 2. t-2-yt methytpheno
]acetic acid ethyl ester 55 A m xture of 360 (8 78 mmol ) Part F
ester and 18@e oigywed reRD0bdrai s62irey1iebes di 6K i18l kb, cmifnm Rt Scafurl Byafide(diRbrSibn by

Al drich) threeXasiids vith petrdiguin etiose titeeh ehen@sidust wasrodebradnaidr 15hwid bOGR ITHE hattieigm f or
21 hour s ( ft€Ssismiberecphendnt) Eher aTtei s )heatditibetiodt G0t ften raedatdrepviseiaas  Zolbion @f
absol ut e @bhar(t3-6 tmmeh oD P&t FLalagfiol dro e hitof ety tHFHGgorodkhgas reedkaibh @as. wiervad. iThe ed
for 2 houf°§°tzs>’l'r£’€§ sliieduial anjapditieaalr W vingtesrijent tpeled 4n0 adidi the meating360n sgutoh was

cat al yét #dped 46 mon(1:38 mrps, oFluke) platstrapibidiammniumy iodigd them girapivise UBemvdst @bk r ed
for 20 hofffieh gfiepzy Brgmids. Thepgrofioneyast hierbpt &°hien2 hpire hataroqrp derpdferature for 16

pol ycar bo'ﬁ°é€fs T Hé“"‘t"l' é"af |qF‘T"F'§Fé‘”Ms’“'c8hY£%‘?{ttP°§t ?'ﬁd \Paween 109 refi ofelMan
oi | . The gj FolH C tl"“a e@FHSB BEHY ‘:’fg??arit%?"@ke’“ﬁqe @ih a5 x
50 sz i mLo‘Egt nacg g ﬁé)l ?I e $t%'fy "?g‘éq_g aqugous
desir e Ie mTQ Slu(r!r s % an ‘C% at |vacua %5lve 4f55 g (12.4 mmol,

yFlIo
corresp Ondl n acet ate as a

[1S-[err] h{szai; Eﬁaa%gﬂmmmzen%@m@@ Fohod 2L Reott R bRl onoy] acet
c acid, 5-mot ot G al cohol

in 15 gl Of T6 Q396adh obLs3 PHES ﬁn%i) 81hakt @ s c&?@p%ur@qﬁj efm[ é‘fFH;d;lLaé récﬂgnd (lgc];%%
[err] 6. 5wasnmibied fréypRtetPerdGroBOSA bR cdnBonfrated BEn&tHEhE SBE » rea n- wad stirk

10 Jones hoeagwesntconchittated Gagdcid) Mhe@Sidustwak batliohéd bedweB 50 mEbf 1M hduBdus Pléi LHuRsH eS
at room tadpisrmt uf ethyl Tdvetatai tdnUSOEmIVAS biird- R304da6H. tTRe Grgafit! RNGNRE pdidlod? dfidd Of

| Sopr opanokgesium stifate) entl ¢opeentiatedsid ctadub engive @Dortrigh bil.cbe crlibie oif @SsidukifidatbyGashen
glurr y3sweghrofralographydMeiek silicgh12x pBMOT:1:Tethyl aeatatsfineihyfiank thiarideaass) eodtiorg.46af ed
i\n.vacuo Ehtmmekestes tilechenat asiadaloryeldwissneen 20 nl of 1 M HCl solution and
20 nL of ethyl acet at e. The or gam c extract was separ at ed washed with 20

nmL of briFne s : hegy|methgxpimethili7-pxabievelof % 2 tihedt-3-viimethg| pelice

=D

11991,97% of crude title acid as an 0|I . [1

S& (l'be/&:j:!(y emov ﬁgorﬂg dé{?H) ﬂfﬁﬁ“é‘f’ st ?ESF’P'S(?JZ:%F'E cl o-
[2.2.1] herpsturtl as &

sol ution @,

pw lon f mal? Pﬂing

ol b a ou .BM éﬁf u‘gon iily! ) o0
(di st le' &rdd’ f%n%&@o%ﬁl'dé 9cP tibPof .75 Y4 70. é‘ﬁﬁda A ric )cﬁlﬁthzl
mol , Al drdntdadetddd inle Y GF @PW %QEEHQB AR E@ The reaction mixture was stirred for 1.5 hours then
quenched with 50 mL of 1M aqueous HCI solution. The resulting mixture was added to 50 mL of brine then
extracted with 75 mL of ethyl acetate. The organic extract was dried (magnesium suifate) and concentrated

in vacuo to give an oil. The crude oil was purified by flash chromatography (Merck silica, 12 x 5.0 cm, 1:2
50 ethyl acetate/hexane) to afford 3.87 g (9.44 mmol, 93%) of title ester as a pale yellow oil.

G. [1S-(1a,20,3cx 4a)]-[2-[[3-(HydroxymethyI)-7 oxabicyclo[2.2. 1]hept—2—yI]methyl]phenoxy]acetlc acid ethyl

ester ) i

55 A mixture of 3.60 g (8.78 mmol) Part F ester and 180 mg of 20% palladium hydroxide on carbon
catalyst (moist, Aldrich) in 256 mL of ethyl acetate was stirred under hydrogen (balloon) for 2 hours (TLC
showed little reaction). Added to the reaction was 12 mL of absolute ethanol then 0.3 mL of concentrated
HCI. The reaction was stirred for 2 hours (TLC showed little reaction) then an additional 360 mg of catalyst
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hydrate, 928 ng (4.00 nmmol, Sigma) of L-serine benzyl ester hydrochloride
then 1.2 nL (8 5 mmmol , dlstllled fromcal cium hydride) of triethylam ne.

The slurry was stirred for 5 M Niges 3dnese B4 ng (4. 00 mol, Aldrich) of
di-cycl ohexyl car bodi i m de was added. The reaction m xture was stirred at 0O
for 3 hours then at 25 roomtenperature for 16 hours. The resulting slurry
was di | utvescedded: fihelfdsulting ofixtues Wad stiseicfbra@0chotrhdifteréd drt @Buetiner el thish throaibtea hed
concentr at!h@drbbnate\m@nmareoﬂgl fiteatearas gpricentfilee incyacudeto e en pil[Theversdepailrwak ipartied)y

fl ash chkoiask eyomat y (MasgkcsRicss 15 k 64, cm1 2:1 ethyl, 2getatphexeneh ipl afford 1t28t0e(P.78 mmak f or d
1.33 ¢ (237@@1‘ ﬁsﬁmd titig glgghopgs ap joff pst 1a4,$|gdé0%|§mg_l YH) p{jcorrgsponmg acetate as an oil.
1S—(er5r)E 2- [23 [4 -Di hydro 4 (phen | met hoxy) car bonyl] 2- oxazol yl ]-7-oxa
bi cycl o[ B350 Bradsp [ [(3 Jbick ""J eutiphenoxylacetic addagthylesterer To a

sol uti on otr \@%"& z m 1 02 %toggcmltboAlwgsrl ch)

of tri phe E re asd Cri d|

dii SORf Oﬁ) aﬁ&é a‘i’ﬂeﬂ@ac%h 1 our B th ﬁ £ gt room emp rrté(ﬂel'hgH %)ID{ de
was  addeg, k. b Mot @”Bﬁénéﬂe!drvﬁm oB ute The
tetrachl Qg G robh S asd i oot % b u iy wf.nét ; r, ntjfb% 30
nL™of et RYlueHeRiticHes batWebnd ﬁ@wut@ﬁ Qe &15nbi aeaét Gihe b 53 Lat 9,93

The or gagpgratbd Yashehavfih Qtﬁﬁﬂbﬂirﬂﬁ drideBERGHdsitvh Tsnhfatgpanmeo&fantgfeb Mvacuditd Gtk {. f0gli um
sul f at£) (336 thnid) BB Y catiettioiatidéaalan. t 0 gi ve an oily solid. "Thé crude
material was purified by flash chromat ography (Merck silica, 15 x 5.0 cm
4: 1 et hyl [1ag¢eicaiBeAdeRadd]-(Hodrad fhathy)-BES-21ahetylimettidxy)smijamitEiedrbony1-1-bxabigyclo-
oxazol i nid-2aeptr-yinbthylipBenkiylachtit acid, ethyl ester

SK(/err)] [ 2-][3-[4-[ (Phenyl net hoxy) car bonyl ] - 2- oxazol yl ] - 7- oxabi cycl o[ 2. 2.

1 ]hept - 2- y9 Janrediuign Pt 134%an6§ | rereek piccredsi Bert Hidgid| inelSt mk of drya T [(ditillednfroof 860

my (1. 74qu‘rwfglbwonbm0t’e>a=°@s@at2 O inge addgd 540 g (40 nefRg) Aldsiciief Ehydraxdibenzatridecte
(distill 'é’d’a qer’ﬁﬂ'rﬂ“ﬂﬂ §fgﬁﬁé°f[5émrﬁ>??'&é')es\%'§d§3€fﬂ%'&° fen 138 @2 rmpek distliee 1. 7
g of nicf Y 9) Sélﬁ%dcfPT Betinytas ‘B(h??ﬂl 1Bg 14 °°Pa'i"?'

in one t d'° %; ff ’?ﬁv?ﬂfﬁ g eﬂ)?‘ T?_C)
hon '3y 3m°8ﬁ%fr:o;fc;m,a L g:u:f@’égﬁ? ci%)? i e iy

ddi ti e
?orI t4|50m nhut“é'sg:(st art| ng mat TeY geft oﬁsﬁﬁg ‘H{enﬁ" °Tasats?1'd

acet at e yap safldeda bl1201465s-Bity kL BHen Mot f)@a%éﬁ H#'?-o:é&Wl]‘%armc?HL[E b flept-2-

sol ut bONyImERGIPRENEkHBcEticYRRI, ethyl.eqtdr! | €0 rapr dry for 30 mnutes (greem

enul si O%Fh_SU_nt_r‘TWFWaous sodiumcitrate solution was added.

After stirmé Bgoliteh ofl DaaTh [ELAHMAING Paly Srhide, f1 OB g&ﬁlgo R8I, ABAR] GrighanPhosPfite
separ at efid T D48 GrIBAUSIIICAY 6T dilsBopeihyIRRbEh Vi tll AT5:1A6K dobBm@lenpiyiBhe Of
et hyl acatoddecwas Hagedcad dvnedip@itga IBE mMEXLY AGDIS ofvvedgent (baibertltefrathIgIRS ThePesttidrl at €)
and csnoeststimédcbriab tarsthet ddhdveasasdd oiLl of eltiye acatatel @ndra el af satiatedd stidivi ed
by f. astbicstoeatesobujeraFhe orbivir leder wpd $eperatod vashe@ wih 80mnL 2t Binetdnyd (sodium sulfate)
acet at /18 xensentrated imyscun t9 BYGN ety $aid. e grvpd matadrafurifisl byi flaprechoomiogiaghyas a
f oam 48Merck gifirai53050 gm,H:11ethyl acetate/hexane) to afford 883 mg (1.79 mmol, 69%) of title oxazoline as

[ 1S- (er rAPil 2- [[3-(4- Carboxy-2-oxazol yl)-7-oxabicycl o[ 2. 2. 1] hept - 2-yl ] met hy

| ] pheffo cid hyl est er A mxture of 385 of Part
K] gxazol ] ilg'% 5%" 4@&[2'%5' ‘: ¥ t ) "l ] o ¥ [ _- pot D | St ,
Al drich)E prioxylagolig ac fa@ﬁ'ﬁs.' acetate was stirred rap| dl y under an at nospher e

of hydrogep, i@&lmﬁ’?f"é bo'ne (1 %hnn ) arE orlllrr?‘eqnqgl s %H{l tI\e one % |s llle The
Feact 4 oMol S e S a: ‘@ mate S0k 1 7 B4 waal LA E e dThe
filtrat %e%%ed%ﬁ @déqa?éta ﬁéﬂt J) Nin\oA& Ha'tu;no Tgé &t aées”@lm % 5 mmtes {i ﬁn

TLC) then an additional 1.7 g of oxidant was added. After 45 minutes an additional 0.85 g of oxldant was
added. The reaction mixture was stirred for 45 minutes (starting material consumed by TLC) then 50 mL of
ethyl acetate was added followed by 100 mL of 3M aqueous sodium bisulfite solution. The mixture was
s0 stirred rapidly for 30 minutes (green emulsion) then 50 mL of 1M aqueous sodium citrate solution was
added. After stirring for 15 minutes two layers formed. The organic layer was separated and the aqueous
layer was extracted with an additional 50 mL of ethyl acetate. The combined organic extracts were dried
(magnesium sulfate) and concentrated in vacuo to give an oil. The crude material was purified by flash
chromatography (Merck silica, 15 x 3.0 cm, 2:3 ethyl acetate/hexane) to afford 390 mg (0.79 mmol, 45%) of
s5 title oxazole as a foam.
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title oxazole acid as a white solid, np 151-154[err] 10 M
[1S-(err)]-[2-[[3-[4-[[ (4-Cycl ohexyl butyl ) am no] car bonyl ] - 2- oxazol yl ] - 7- oxa
bi cyclo[2.2.1 Jhept-2- yl]nmethyl]pgepdsylsgegli c acid, ethyl ester To a
solution of 310 ng (0.77 nmol) of Part L oxazole acid in 5 nL of dry

met hyl ene chloride (distilled from phosphorous pentoxi de) was added a snal |
drop of dithnétSfiLoFarrelTH21iES-EPemodR-dramnlyD-7{labBydmidd. { Jhept-2iylinedthyijchBrox@iiceti atiy,|
chl ori de. e¥igkesteeacti on was sti rred until gas evolution ceased, about 30

m nutes, then concentrated in vacuo to give the crude acid chI oride as a
yel | ow f oam A Thigreef 385 8191 ® 79 mmoieiPad il Qrproleiapd @8 ing 03201 palifdivin Hydraxidhiph eaeon

chl ori dé tcﬁ"é'MStd'BeiFteﬁ'd't"G) B 101 oheitit acetatopen Siaeduveepidly uadar aniatmpselfere] §hydrggen

(1. 00 rmmolfalieen fo éF('}H%% ma OSIHT Fulfal GedpdoFhedeactiengmizige was ppgsed thrayghad| |
distilled Pﬂﬁx"i gj"“ P WES ToBtRTAteR Masue e oyerdie @ @ 'ﬁ‘é-tm?"'é?fe
chl ori de. MHhRAFLELHEL a(.s)ﬁ sth ¥tirred for 15 minutes then partitioned
bet ween, 2Q, 154 : &
The organlyﬁm‘l_)t s e Chsio i -
(magnesi u 0 ated in vacuo to glve a SO|Id The crude
mat eri al \’\/asfrooéJ£dluftnbr%# 31%’m5 |(@ﬁhnrﬁ$i)r & BB 0 G2 iVB i Kot Syl rheitend Shidid qum%m
1:1 ethyl 8 ehesbrirdiRyeMsddef \Gas%fdééaradsnﬁﬁaroﬁrgf cﬁrﬂerﬁﬁ FEMRide tﬁﬁﬁ)ﬁﬁjo ldnch)
oxazol gsa d@lyﬁﬁhloﬁdéﬂhbé Radkion ab, stifdd Lih3|5ga SRl c]eas% abblit 30 mutes then concentrated )
S-(err)] - n2vablioto [oke He(chrdbyial oy bHallanby e b @EE BAGHAL wadsdhiezaaliy b b of Gy abi
cycl:o[ 2. 2 mbthiylee@pthididy ltfjen doibdryd § plaed adtgd aiepivis€ was iatolutonnas bRl gy @10 23o)d

( Q_,55 mmlcyclcméxylbaﬂylamwb bgdrenhloddechnd 880t (2. imetdidtilledAloeh daeloin Hybiride) 6f ietHylamine
hydr oxi de immb kiydly sethylene chlofidenThegéaction Inixdide- ivasdticed fnats raibutesrtivah paititisnedbatween

t enper &0 urd ML 141 aGudeuyHE!. solfitins ane: 8% Mi- ohetBY) acetdte (The ergemirslayes ivds $epadtedhivbhed . 2
m. of 1M #Hudeud eichringqfrigd i(mrgnesiuem sylfatek #ndi eonesaitratrsk nevaguo0 oive aofolidt Tip|crude
acet at e af*esd) was pyified iy flash chomatograpfy{ierck sigariOwA9 oge bl sty legetatethexang) to afford

( magnesi uﬁ?gs’ﬂ*P foe'??é’)m%ﬁ8°"l:‘5r‘i'ﬁee?i‘€‘?°§ta€ﬁf’°laﬁa\W&&ﬁ"‘i S’Pd\e? &6d- 281 ny (0.55 nmol ,
100% of IR (KBr): 3416,
2921, f?4 2RXRpYIikpxabigyciol2 hopt-2-yl]-

0.70-1. 90" id., 1H)237(de 12121H)270(m1

3.40 (m  3H), 404, of%gs(n (095%411%“( Zer d.g?u ofI (e 111? 6. 76
(d, J=8, mon iﬁ? ) #ﬁﬁ
[err] as Jc?o%eé with ut §/
157, 7, Ao oers s Sl it 4.2 of g g ;Lwas i’if{fat
30. 7, 29. B vadB t3affores! mgd655/mmelSrofs) a4itle2procM§(a§ hlt
41. 8 (c =iRlKBryizaie; bdas ohnrsdd, ilao§;15{oen49]g chsilica gel 1 0 90 acetlc
aci d/ met haroaharetiwm @oel,Lehl ori de) =0. 46, anmoni um rml ybdate/ceric sulfate
a\nd UV;3s hampgen@oazd) Anal yS| s Calc’ d for [err]:
i 2.18 (dd, 1H)
2.37 (dd, J=12,12,1H)
2,70 (m, 1H)
3.40 (m, 3H) .
40 453 (d, J=15, 1H)
467 (d, J=15, 1H)
5.04 (d, 1H)
6.76 (d, J=8, 1H)
6.93 (dd, J=7.7, 1H)
45 7.15 (m, 3H)
8,17 (s, 1H)
67.5 MHZ '3C NMR (CDCl3):
170.4, 164.2, 161.1, 155.4, 141.2, 135.7, 131.0, 128.8, 127.7, 121.7, 111.3, 80.0, 78.9, 65.1, 49.2, 46.9, 39.3,
37.5, 37.1, 33.3, 30.7, 29.9, 29.8, 28.7, 26.7, 26.4, 24.2. MS(Cl): 511 (M +H)*
50 OR: {a]p= +41.8"-{c=1.0 in chloroform)
TLC: R (silica gel, 1:10:90, acetic acid/methanol/methylene chloride)=0.46, ammonium molybdate/ceric
sulfate and UV, homogeneous. .

Analysis Calc'd for CogHagN2Og:

C, 68.21; H, 7.50; N, 5.49
Found: C, 68.35; H, 7.81; N, 5.42
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C, 68. 21, H 7.50; N, 5.49 Found: C, 68. 35; H 7.81,; N, 5.42 49
EP 0 391 652 Bl Exanple 10 [1

S-(err)]-2-[[3-[4-[[ (7, 7- D net hylgpcd yd9 g@3igyo] car bonyl | - 2- oxazol yl ] - 7- oxabi ¢
ycl o[ 2. 2. 1] hept-2-yl]- nethyl ] benzenepropanoic acid 5 A _

7, 7- Di met hyl - 1- oct anam ne (1) 3, 3-Di net hyl butanal 10 To a sol ution of
9.4 m (2@mpentdl ) of oxalyl chloride in 500 nL of dry[err] at -60[err] was
added a solution of 15.4 niL (18.5 g, 235 mmol) of di net hyl sul foxide in 25
mL of [eﬂf%lﬂigémd)k%[[?dﬁé[ﬂﬁ@mﬁmmﬁyé)snindme:ome]easdxézomi]—mzioxablcmo[mqnépt-z-w-ed f or
10 mi nut BethylRengenppropgnpio@cidmmpl , Al drich) of 3, 3-di nethyl - 1-butanol was added

slowm y¥. Stirring was contlnued for an additional 20 mnutes then 68.1 niL

(489 nnﬂ)ﬂég_ﬂ%itéﬁﬂﬁ_ﬁlﬁ?ne was added, and the reaction mixture was all owed

to warm¢to omterr;)erature Wat er (50 m.) was then 15 added, the organic

| ayer \N&\Q&iﬁ@fﬁl’-@ﬁ—%d t he aqueous Iayer was extracted with[err] (30 mé?

The oraganl %o asglgﬂros o | nelgib Wal Icg' equ%ntial I y vm t h 1% aqueous

wat er, a&m& vﬁ% (ﬁ& ?fbs‘?’ﬂﬁr?P@elﬁ'laf at e)
92?1 @

and concgptg oe,d,,, t dr. ?j% '?J
Vol at | g pran e iy M mﬁiﬁ de A
m xture vﬁifs a&&gw ghd( téqu%amtmxtlﬂ AL ﬁlmedqg wér e ( 599

ratir
Mo, 15Al 2B e dddanic ldyeh @ sy depSrasd Bld 8o WRRoR8RbENast &trﬁfm uﬁ'l% The
react i ororysais 1828l ete tAMbIAEIN WasHEP odieHialy me&%r bus| 1), W&t r' dé@é saturated
sol ybi | iNa#iGO;, rwa%@ndrbnnefdrhmi(maghésamoémténathedshc@Ht tod ﬁ»dvawdottbo B g Bh% bfet hyl
et her. Titlec@pomidas avelati@geliondl. ed t o room tenperature then 0 . The so .
whi ch formed was collected by filtration and then dried under vacuum to _
af f or ¥ 22d3-Garbaggopyiipheng@phofiur broinide conpound. (3) 7, 7- Di net hyl - 4- oct enoi ¢
acid 30 To a stirred solution of 13.7 g (31.9 mml) of Part A(2)
phosphoni uMMrERHd0q g &9 'ﬁE°'oﬁ'd@ﬂh¥°W°m¢R§é'rlc asigerd 357 g 1BPenmyl, Aerchpaded
dr opwi s dfPgonyjphosphine; was\peajed (o 13 rar 2 hqury TherpactioTates epojedhegnn tefmpgratiras Bieum
t - anyl atr%s”g% EPE es'ﬂs 6‘%’!"2 g APk @b hot shigrotam, then diluigg with; 290 mleef diethy! ethes. Fheur
then ¥o ¥ e v ‘gf"qggjr T;‘é( N Qn Hescelis whichelarmeg) wazicalipcingl by ftraier! andi on
of 2.00"§"CF l@ %‘f 12 "5'?%8%%%“&'%%9%" of THF. The reaction
m xture err] for 1 hour then at roomtenperature for 20
hour s ( D%Atm #fcGoic o [12 ]rrL of ¢l aC| aI acet ic acid. The resulting
Sol Uthon s, etmaa%aatroﬁtoewg(y@é:mmﬁﬁdp Apgim% “%gbea@é‘ it b menﬁg Qgkween
et hyl  acRiertafyoh B001s7Lkasdiiflied Atdghidd Q8 ,@J .e,, r Nas
separ at @etasdium LdafyIaB0sRASHS odeAYE Mink@S ﬁ&ﬁfﬁ)@&é G/ L& For W'S uret‘\gl‘y (100
n). Thersaguibiciatmri@ar Gddea koW aWEIGtRN WRSHES15.6 R bi mikl A1) Wb deln{os%. ous
HCl, walTeF, Treabattiai @btufoua0sifred\atH ¥ foattir, thétsl rbun RfhperhtlRMNoldsd Rfdrs and
Qmag rses iquameised| itht 1) mL ah gladd Rceintarial B fosulivig GolGion Was chiReAialee NaEudWhd fbed by
f{ ash 4@esidue wascatitiongd bpivgen(sMist itats (100 0d.) argrsattiian NaHAGH (100 i) Ofts Glgaie lapsret at e
i N”hexates seperaled 3nddhegiauedua |layarc edsi extrantsddivich ovitb Isthali atethte 7(B00gm()5 IA9 cambidetit | €

Corrpounargar(lq?yeys vperaquﬁpﬁy@qygqtn&lfyoyu@ 1&c dageous HCI, water, saturated aqueous NaHCO;, water,
and brine, then dried (magnesium suifate), and concentrated in vacuo. The residue was purified by flash
40 chromatography (Merck silica, gradient: 1% to 100% ethyl acetate in hexane, with 0.3% glacial acetic acid)

to obtain 1.75 g (51%) of title compound.

{(4) 7.7-Dimethyloctanoic acid

45 To a stirred solution of 1.2 g (7.0 mmol) of Part A(3) compound in 8 mL of glacial acetic acid was
added 0.2 g of platinum oxide catalyst. This mixture was stirred for 14 hours under 1 atmosphere of
hydrogen (balloon). The reaction mixture was filtered through a Celite pad and the filtrate was concentrated
in vacuo. The residue was diluted with 50 mL toluene and concentrated again. This process was repeated
to obtain 1.2 g (100%) of title compound as oil.

50
(5) 7,7-Dimethyloctanamide

To a stirred solution of 1.21 g (7. 02 mmol) of Part A(4) compound in 50 mL of toluene was added 3 mL

(134 mmol) of oxalyl chloride. The reaction mixture was stirred for 1 hour at room temperature under argon

55 and then concentrated in vacuo. The residue was diluted with 20 mL of toluene and concentrated again.
This was repeated to remove traces of oxalyl chloride. The residue of the crude acid chloride was stirred in

5 mL of methanol and then 1.17 mL (8.43 mmol) of triethylamine and 2 mL (9M, 18 mmol) of methanolic
ammonia were added at room temperature under argon. After stirring for 16 hours, the reaction mixture was
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45  To a stirred solution of 1.2 g (7.0 nmml) of Part A(3) conpound in 8
mL of glacial acetic acid was added 0.2 g of platinum oxide catalyst. This
m xture was stirred for 14 hours wpdpsigilgsatgyosphere of hydrogen (ball oon).
The reaction mixture was filtered throug a Celite pad and the filtrate was
concentrated in vacuo. The residue was diluted with 50 nL tol uene and
concent r apaetiiosbg detweenlding wheOdhe 28 mhatyr egeatatThe oiganioibjefivis sbpatated 4ntiGiddquenlis
titl e conpguwes asraced twick @it Shyl Acefatd20mBth Theocimbinadrorganiclioyess wdré wasbel withl britd on
of 1.21 gth¢/di (magriepiunfsufdg) tand\(cdicerdmiop Gumatue it Bifjaimid spi-sadidl. Ut csomaliddded 3
mL (134 nerpdtalized byosdigatidn with ihexanedte obtaih 8.5 igd4234) iobtitle gprrroundeasgesdlicst i rred for 1
hour ats room tenperature under argon 55 and then concentrated in vacuo. The

resi due &M&MM@ mL of toluene and concentrated again. This was
repeated to_renove traces oxa I chI or| de The resi due of the crude acid
chloride wa °§ts|°'f" fPﬁ5§( HRRO L pirdrydiethy ether sfirgg yndst

triet hgalnggﬁﬁg vFa s "ﬁ dg rrrllper (%: : f H stirr] hy n Yv?re})%tr%j g‘aﬁé@t ;
roomt % aqueous ? X
I eE’ it e[r;o }\fer ggffs h nn;[: ? ﬁF L
II
e

m xture §| pdl I"l .
ethyl ace lr?a#l-eewas ce ﬁﬂé%qh Qa @%ecfbta‘l’?ﬁﬂ g%@ QU&&HEg g)?/ﬁhfm

extract edw{hvne conbl neﬁ organic 1ayers
were wgshed wt h br| ne then dr| ed (rragne5| um sul fate) and concentrated in
vacuo to @bif.-fla,sk, HeEjF2 O 4-H7,7-DRRthS REH famblc&tb NP 2-6Xay s Bi-dxhi &S0 2. 1 hept-2-y1)-
trituratiQéthpibélereprspantic bed, el g3tel. 5 g (4299 of title conpound as a solid.
5 (6) 7, 7-Dinethyl-I-octananmne To a solution of 0.45 g (2.62 nmmol) of Part
A(5) conpoumd aisalufi® afrii4@ing @3.36 ding}, b1 S-¢lixl2e.Ba, 4 )23 6H(carmde)-2-axagayl]- Adxaicydowa s
added @ 1[22g1he@-2%mmtbyijpergéncpiopdnpic ptich|praperadias depclivedio. Ex@aple dvamrt difist perdgrapfihe
reacti on i@ mindrx CHr@ istiled from P<@¥) wes addeshi sreathdeop af dimethyfligrmamidgalplipwed\by #luL
stirring ©agomrethshigrichy pfeoxplylaehidridn T\haseae@atwaemrgﬂ ntiearshevgluting coatpd dphopia o
addi tion 'B'PUtﬁﬁ) O'P"rﬁf’ 'B'f‘f["ér“iaf eenoptraied i vacye b, givg (fedHsle REIORNIorge @s72Pai. veligw salig - |

nd 1 nL of Td2eP ac' A iaidedn Jrelc AniGHable [@iiiiedeleP™ ReQsercoded forq Gy Wathr
5 hotr 2 63n’f 5 ( tpfg%fna@u r?ﬂ‘ el 32f’?%r°§f@"ﬁeé BredEarimately
vacuo tO I$ s\/ﬂgg the orgamc layer

o[ 2.2 @Q%QQ%&r&quma heXBRE) WY IgivE 3500 (stammou
sol ution Q/& |eraIEm hnfE‘"&QI of
[ 1S-(1a, 2a, 3a, -2- [3-]4- (carboxy) 2-oxazol yl ]-7-oxabicyclo- 20 [2.2.1
] hept - 2-y¢ ] T@(Wialdaﬂammmanmmymyudmin&eampupﬂoe.sowemam@amnp@t@rml e
2, part IJmethyilbéizerigpop@biapiid 1N 4 nL dry[err] (distiTTed fromP205) was
added 3 srmal |l drop of dinethylformam de, followed by 40 [err] (0.46 mol,
| drich) of Toxadixre oh13drmigle.26 Finel) Pttt B enidevast sl THIF/EohL HaDivas gdiled @2 algut.$1on
ce€ased (abmet ARGhPNkhigs hydrodidermdnbieydriiex Tor Baciers weD RiTed tat somctemperatae iy 25
gi ve t he hwpgdberaaiedcheth by thecddditipn o 1pell €M Y8l [Toavmixtyls wis pRditicped bétueen @A ralf HaEr ude
aci d chl cad @@ mtsthg! mfa@ﬂye praanic| Ifvar wasispragatpdf qrige(Y1gBOp ) and sensenirdted in ¢ §ivanas
25 adtfed? Bde hitegyglig T % {H'F?/a?"érﬂas t’?f‘yﬁtf"' (MPE‘V'a??P 'é’“e’@"??.’P A 190 B8 ( t A
ami ne, t HERC! 7s‘°dPUt"P Fag"g% {o (3,128 , distilled from CaH)
triethyl aﬁoﬁz PﬁNZg 2 % %vé 33Tt o the reaction m xture. After
8.15 (s, 1H)
45 7.27 (s, 1H)
7.10 {m, 4H)
4.98 (d, 1H)
4.39 (d, 1H)
3.38 (m, 3H)
s0 290 (t, 2H)
255 (t, 3H)
2.34 (t, 1H)
2.20 (dd, 1H)
1.90-1.00 (m, 14H)
55 0.81(s,9H)
67.5 MHz '3C NMR (CDCls) 5: 176.2, 1639 160.8, 141.0, 138.5, 137.8, 136.0, 129.7, 129.0, 126.7, 126.5,
79.7, 78.7, 50.0, 47.0, 44.2, 39.2, 34.7, 32.5, 30.3, 29.9, 29.6, 29.4, 28.9, 27.4, 27.0, 24.5
MS (CL): 511 (M+H)+

trituratis m ut ;‘rea |o m: as pa needx ecvzeenvs:ts s ane ¥
[18-(err>,§ag f eeeéeﬁe@.mcﬁﬁ% 193 G A? xiLm aheyc!
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30 mnutes the reaction mxture was partitioned between 15 nL [err] and 15
mL [err] tihe organic |ayer was separated and the aqueous | ayer was

extracted with an additional 15 gp d4Arés2 Bi€ conbi ned organic layers were
dried (MgSO4) and concentrated in vacuo to give a crude solid. The crude
solid was 30 flash chromatographed (Merck Silica, 12 x 2.5 cm 1:1 ethyl
acet at e: Théx Binlelicatgel, gioveeteBS/ methyled. DGridayed 0.2@ bjnodifim tmiolybaatedwtif1 sulfa® aad Wh t e

sol i d. ®ompdeneous.

S-(err)]-2-[[3-[4-[[(7, 7-Di net hyl octyl ) am no] car bonyl ] - 2- oxazol yl ] - 7- oxabi c
yclo[2.2.1 Jhept-2-yl]- ne i } f '@,?amc acid]35 To a m xture of 134
my (0526 mmol) of Part B a&%&?@gﬂﬁgﬁ’ 34— s added 22 ng (0.51
mol , Aldrich) of lithi-um hg/drOki(Héo-?ﬁ'anlol'i‘yﬂ?%te.N-qfﬁb reaction was stirred

at roomtenperature for A _BECA%ut S fbn HreHeHed: B tihe addition of 1 nl 1
MHC . The m xture was partitioned between 20 nL H20 and 20 nL et hyl
~acetape; tbhemplbganidaitbralempoass segeasradnedyithé pasdndpRation @ich HELHbgied in
vacuo t doligiviog thd @rocedugss edinediin the ssasification drdevoddngdixarsmdsi icklua,Sout 816 hytSikritbd oz ed
(hot et Wi followiag:at e/ hexane) to give 100 ng (0.20 mmol, 77% of title acid as
a white solid, np 151-153[err] IR (KBr): 3409, 2950, 2932, 1726, 1649,

1603, 1520 cnferr] 270 MHz [err] NWR (err) 8.15 (s, 1H) 45 7.27 (s, 1lH)
7.10 &em 4H) 4.98 (d, 1H) 4.39 (d, 1 H 3.38 (m 3H 50 2.90 (t, 2H) 2.55
(t, 3H 2.34 (t, 1H 2.20 (dd, 1 H 1.90-1.00 (m 14H ss 0.81 (s, 9H

67.5 MHz [err] NWR (err) : 176.2, 163.9, 160.8, 141.0, 138.5, 137.8, 136.0,
1977, 129.0, 126.7, 126.5,6 79.7, 78.7, 50.0, 47.0, 44.2, 39.2, 34.7, 32.5,
30.3, 29.9, 29.6, 29.4, 28.9, 27.4, 27.0, 24.5 M5 (CL): 511 (M+ H + 51
EP 0 891 652 Bl TLC. [err] (silica gel, 1:9 nmethanol/methyl ene chloride) =
0. 20, ammoni um nol ybdate/ceric sulfate and UV, honbgeneous. Analysis Calc'
for [err] C. 70.56; H, 8. 29; N. 5.50 Found: C, 70. 44, H 8.42; N,
5. 50 Exanpl es of additional conpounds in accordance with the present
invenztsi on which may be prepared '
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[err] [err] 15 [errl inciuding

al | stereoi soners thereof, wherein 20 mis

3.or 4, Yis 0, vinyl or a singl eploosid.espigih t he prﬁ!llﬂl)m!"‘ﬁl
Yis asingle bond; Ris [err]alkali netal, [err] er m
5-tetrazolyl, with the proviso that when R Is 5-tetrazolyl, n |s other t han
0, 25 Claims X js O SorNH, R is hydrogen, alkyl, alkenyl, alkynyl, aryl,
ar al kyl C'é‘yélf@'aﬂ‘kiﬂ"wtﬂy(gw&?%‘w States: ATSBE, PKaf o HEHRS, ALOTyLU, SECH, $ht ur at ed
het er ocycl i cal kyl, aromatic heterocycle, aromatic heterocyclical kyl or

ani do wht cﬁ@@p%'ﬁ‘t heyiratefor@dBstituted with an alkyl, aryl, cycloalkyl, or
cycl odl kyl al kyl ; and R2 is hydrogen, alkyl, aryl, or aral kyI or [err]
together with the N to which they are | i nked yf.o(rcma)S to 8-
menbered ring; R3 is al kyl, aryl or e}r{al kyI N-eTT | h?/cﬁ‘ogen al kyl ,
aryl or aral kyl; and whepeln: ( arr] al kyI group which is
optioE,aI |y substltut ed 3 halo su tuents, an aryl substituent,
an al aryl substitug aljoaryl substituent, a cycloal kyl substituent
or an 35 al kyl cycl pstituent; "cycl,oal kyl"™ nmeans a [err]

cycl oal kyl group which i S N ubsOit Réd by hal ogen, al kyl and/or
al koxy; "aryl" nmeans phen of which optionally has 1 or
2 substituents sel ected froN kyh, tf quor&thhyI hal ogen (O, Br or F),
al koxy, al kylthio, alkylsulfityl, %amd“al kyl suRfonyl ; 40 : "aral kyl "
means "aIkyI" as deflned above but having an "aryl™ substltuent as defined
ahove; "al koxy" means "al kyl" |inked to an oxygen atom "saturated

het er ocycl iatludingeati stegpoBomersthereaf, ihemianber ed saturated ring which includes 1
or 2 #fetero M2 ¥k ected from nltrogen oxygen and sul fur and which is

ISO

*

optionally s@s®itat3@4by "al kyl", "aryl", "cycloal kyl" or
"cycl oal kyl a|Y|<§/P"“mvh@rasmgle bond, withy therevise tt?étv@qn@cw\fesamgona 5- or
6- menber ed_ar | ¢zl et COnplv Fbla O GRNHBORR EPNHREY enE-tetyatolyl witki ther om

ni tr ogen, %’ﬁ‘ﬁﬁég’ ﬂ?‘t’\j}'ﬁ T“’d'laz"é%’rlld' '?/\ﬂ?%ﬁ‘ai‘g opt | onal I y subst i tut ed by "al kyl "
"aryl®, " cyclogh iyl erq O oyt SHGh,Q Al |k, raion) | o holwnt
[err] * C gen bl ggf omaf"”ﬁ‘lﬁ& S °y88? Fyﬂl\é&c ?apfylelr)ggl Seueted J6®16t he

cle,, saturated hete ocyclt eterocycle, aromatic heterocyclicalkyl or amido which”is
fornul a [ Sﬂtllmally substituted with an alkyl. aryl, cycloalkyl, or cycloatkylalkyl; and
. R? is hydrogen, alkyl, aryl, or aralkyl, or R' and R? together with the N to which they are linked
30 form a 5- to 8- membered ring;
R3 is alkyl, aryl or aralky! and R3 is hydrogen, alkyl, ary! or aralkyl;
and wherein:
"alkyl" means a Ci to Ci2 alkyl group which is optionally substituted by 1, 2 or 3 halo substituents,
an aryl substituent, an alkyl-aryl substituent, a haloary! substituent, a cycloalkyl substituent or an
o 35 alkylcycloalkyl substituent;
\_~ "cycloalkyl” means a Ca to 12 cycloalkyl group which is optionally substituted by halogen, alkyl
and/or alkoxy;
"aryl" means phenyl or naphthyl,.each of which optionally has 1 or 2 substituents selected from
alkyl, trifluoromethyl, halogen (Cl, Br or F), alkoxy, alkylthio, alkylIsulfinyl, and alkylsulfonyl;
40 "aralkyl” means “"alkyl" as defined above but having an "aryl” substituent as defined above;

"alkoxy" means "alky!" linked to an oxygen atom;

"saturated heterocycle™ means a 5-, 6- or 7-membered saturated ring which includes 1 or 2 hetero
atoms selected from nitrogen, oxygen'and sulfur and which is optionally substituted by “alkyl”, "aryl”®,
“cycloalkyl" or "cycloalkylalkyl™;

45 "aromatic heterocycle” means a 5- or 6-membered aromatic ring which includes 1 or 2 hetero
atoms selected from nitrogen, oxygen and sulfur and which is optionally substituted by "alkyl”, "aryl",
"cycloalkyl” or "cycloalkylalkyi".
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[err] CGN 15 3. The conpound as defined in Cla|n11 mhe%e—ﬁr——&—aﬁd—ﬁ——?' 4.

The cenpound as deflned in Caim1l having the fornula - 0 R
30 EP ol391 63289 S The miﬁ? ‘ ﬂllned

in daim1 having the formul a [err]
[err] [err] 50 6. The conpound :as defined in any precedlng cIa|n1mhere|n R

is[err] orR. StHeabmpauod y¢ defibel ibTlaim 1 HeRn@thd ®imbdb2 Bl * C S * 7. The
compound as defined in Caim2 having the formula 5 '

[err] [err] 10 ‘[err] [err] 8.
The conpound as defined in Claim'l haV|ng t e Y-(CH,) -R

" [1S-(er¥)]-2-[[3-[4-[[(4-cycl ohexy] if

am no] car bonyl ] - 2- oxazol icyclo .X.-4 ept - 2-yl ] net hyl ] benzenepr op
anoic acid, or an ester /or sallt fhereof. 20 9. The conpound as defined in
Claim1 having the na [1S-(grr)]-2-[[3- [4 [[[4 chl or ophenyl ) -
butyl]anlno]carbonyl] 2-qxazol'yl] - 7- gxabi ¢y 2.1]hept-2-y|]nethy|]benze

nepropaﬁ0|c acid or an es- _or t theredf 25 10. The conmpound as
defined in Claim1 having the ja bu;2r~

[1S-(err)]-3-[[3-[4-[[ (4-cycl ohexyb :

am no] car bonyl ] - 2- oxazol yl ] - 7- oxabi cycl of 2. 2. 1]hept 2-yl ] nethyl ] benzeneacet .
ic acids or an ester or salt thereof. 11. The conpound as deflned in Clalm
1 having the name [1S-(err)]-[2-[[3-[4-[[(4- cyclohexylbutyl)

ami no] car Bo e Jcordpdurdidsdesinel in/ci@mabine e Gh { Qnd%-'k] hept - 2-yl ] net hyI ] phenoxy] ace
ticfacid, or an ester or salt thereof.

=
4. The compound as defined in Claim 1 having the formula
20
/ Y- ( CH2 )n-R
_( CHZ )m
25 —
N 0 Rl
_ 1/
30 : \-/>\ C'N\
o s R®
_ 35 )
\)\f 5. The compound as defined in Claim 1 having the formula

. ¥-(CH,) -R
\ 1

\ |

0

&
\
%/
=
)
PN
P
N

50

6. The compound as defined in any préceding claim wherein R is COH, CONHSO:R? or 5-tetrazolyl.
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12. The conmpound as defined in Caim21 having the nane_(1
S-(ert)]-2-[[3-[4-[[(7, 7-di nethyl octyl)

ani no] car bonyl | - 2- oxazol yl ] - 7- ox 2. 1] hept-- !m‘ n epr
opanoic acid, or an ester or 35 8‘ﬁi@sgjt 1greof 13. ﬂumwm; ‘ulumr
defined in Cla|m1 wherein m=1, n = 2, X is 0, Yis a’sifiglé bbnc at* t he
2- posi t7-onT,h§>e¢mr.]omthasMefierirsCliﬁﬁ)@lﬂaﬂthe{Brntu]a is pentyl. 40 14. The conpound
as defined in Caiml wherein m=1, n =2, Xis O Y is a single bond at
the 2- position,[err] is H Ris COOH and [err] i s p-chl orophenet hyl. 15.
The compound of the formula given in C efei(fHN)=-COH = 2, X is O
Y is & single bond at the2pos'¢¢1@n())xhp , Ris and [err]is
4- cycl ohexyl but en- 2- ™45 ~ The ¢ gf the formula given in Claiml
wherein m=1, n =2/ Xis{Qj Yis a singltre’bond at the 2-position, [err]is
H Ris COOH and [efr] is ycl ohexyl penten-4-yl. 17. The conpound of the
forrruloaglvenlnCI m 1 =1, n =12, Xis O Yis a single bond
at thé& so 2- positi ?s;@&]—iand[err] is
4- benzyl oxyphenyl . 18. oun}zl C+Ne formula given in Claim1l wherein
m=1 n=2, Xis 0, Y ?a sigigl & bond 2the 2-position, [err] is H R
is COOH and [err] is 3-iodo-propen-2-yl. 5 19. A conposition for
i nhi biding platel et aggregati on and bronchoconstriction conprising an
effective anount of a conpound as defined in any preceding claimand a
phar macesit ite@bdnypoaRicR Rlofial & Q@I 1Rling 1’hE hEHOR S-(BBa,3a, 44T [ﬁ%[&%@l—c@é%e%utyl)—
[Qr/r] 20. lewipolodrbanyiR-nyeeeiiEy- mm@erbnzmam«aptm- Mhﬁﬁ&z&fapt@baﬁbl&r&c;& *&nfdler bhE
manuf act ur ealghereof.redi canent for inhibiting platel et aggregati on and
bronckoconstriction, by administration to the circulatory systemof a
manmal | ah Abe ommBuncyas, defiheg inS¥eimy feing the chaing (15 (4. 20, BB )\WRHIB-E4-[([4-stadrebhergnpound
is in a foPtyimnckpbenyilg-okreoldHirpxabiercioired Hept-2amtimethy lpenzensptopannictdeid ar ange- of
fromO 1 tE?’R'(R?"F?@Veng 22. Use of a conpound as defined in any one of
Clainms 1- 1% or the rranufacture of a nmedicanent for inhibiting platelet
aggr eFat 1%"e f'" %Eﬁgmhaga"a?éf%ﬁea« Paytedirili3dfrl4spciaenibytyl)-1- 18
for the ma uf' ET?PP%”' ’?xaé" yﬁlgquﬁbé AiE-21 BPP R AP HRIPsgeBRas i PRt SNt pstestor sat

associ ated Wth asthma. 24. Use of a conpound as defined in any one of

A ai 15 1o 18,4 QfnpbdhG 2080 o éf&@.ﬁ &%@ﬂge S e fagaa)é.%dg ?Lqélp ciof v?vﬁ i n

post - j,scheghg ).
any one ofthg;l‘;g:ll:'a‘nt%gﬂf for t he mEaln[u ACTure %hy helk %ﬁy anen f°(r)ra"?‘ef°é§ff

toxem a during pregnancy. 20 26. Use of a conpound as defl ned in any one
of C ai n.. fhelémipbiindtab ReffBl i QSIUT Ravin 1R a6l [183NER 3. 49)-2-R5- H-biRGinbetyl)

reduci ng vatiod)GartohylRaii@sly-7-oRabicyis2.2. Ohe 2§ MAEAAIBEAzeAS prEkR du,n g aRRYeOse Of
Cl ai s 1- 1&itftereot. he manuf acture of a nedicanment for preventi ng or reducing

platel et |oss during extracorporeal circulation.
13. The compound as defined in Claim 1 whereinm = 1, n = 2, X is O, Y is a single bond at the 2-
position, R? is H, R is COOH and R!' is pentyl. '

40 14. The compound as defined in Cléim Twhereinm = 1,n = 2, Xis O, Y is a single bond at the 2-
position, R? is H, R is COOH and R! is p-chlorophenethy!.

15. The compound of the formula given in Claim 1 whersinm = 1,n = 2, Xis O, Yis a single bond at the
2-position, R?is H, R is COOH and R' is 4-cyclohexylbuten-2-y!.
45 .
16. The compound of the formula given in Claim 1 whereinm = 1, n
2-position, R? is H, R is COOH and R’ is 5-cyclohexylpenten-4-yl.

2, Xis O, Y is a single bond at the

17. The compound of the formula given in Claim 1 whersinm = 1,n
50 2-position, R? is H, R is COOH and R' is 4-benzyloxyphenyl.

2, Xis O, Y is a single bond at the

18. The compound of the formula given in Claim 1 whereinm = 1,n = 2, Xis O, Y is a single bond at the
2-position, R? is H, R is COOH and R! is 3-iodo-propen-2-yl.

85 19. A composition for mhlbltmg' platelet aggregation and bronchoconstriction comprising an effective
amount of a compound as defined in any preceding claim and a pharmaceutlcally acceptable carrier
therefor.
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25 28. Use of a conpound as defined in any one of Cfains I-1I8 for—the
manuf acture of a medi canent for treating burn injurie ﬂ“ﬁ Lhg
wound healing, in systemc or topi 9. Use o M @EHW
defined in any one of Clains 1-18 ?%bsgﬁgﬂaaﬁufacture for
30 reduci ng post-ischem c nyocardial injury within 6 hours of a

nyocar di ako.i Wdsast Gt dompountliab @efBd &f £n@ @hé vECIAMOUAB 1@ Ttheambrdurabiieadf \at hedlicagéittiori S
al’'so admi ni sihretitd.plaBikt agdheyatich eand Srostkdbdonettion) byChdminist2Ebnih &b @irculaty &stem of a

t hr onbol yt i cmansmdlierdP#est. St r ept oki hase, uroki nase, prouroki nase or anisoyl ated
pl asm nogen- strept oki nase activator conplex. 35 31. A process for preparing
a conpoun@i.htheiusg as Hedinddon Plainn 2 wherdin $agsk gofpdBd fisgin g Jforfnespifeble o peeadn)ini§@ed in an

i ncl udi ng al #mogeteittio thogange gt fiomel- €01 00 Mk ein mis 1, 2 or 3; nis 0, 1, 2,
3 or 4; 55 Yis O vinyl or a single bond, with the proviso that
when n i s2® Usp of @ comepuad jag dpfiaadyin ary joge Ple¥FMalt i8It thpmautapturerof 3PP 97 ] or
5-tetrazol yl'"h'W"PW'a{ef?éanSF‘*@%‘Pgo that when R |s 5-tetrazolyl, n is other than

gO
Al keny! FPRA * Sapgind g s a@@ﬁ&fiﬁ' o a9 T KRR e

h bron oon ssbc it ) .
heterocy- cl' "é"gturag eroc;'/ i'ca ; aromatic heterocycle, aromatic

QE;FF Ogﬁ J(.) ;?5 ly iﬁ&&g&gﬁ?ﬁf@&fﬂ 1%09&3%# ﬂﬁ% 'Msﬁéﬁt?@% %éﬂgﬁ&gre Eh?e%ﬂarﬁ%nw&’

uncn
aral kyl, or

errm%oget her W|tht e Nto vvhlchthey are linked 5 forma

5-: 10 8- BRNMRGIFE donPélind BS dbihediinkanl ondibiyCiais 136 adrkidd maMctRd bt laSmdaiarhéd &R
alikyl , ar oyl eafingadxami)iingadrdnader el n: "al kyl " means a [err] al kyl group
which is optionally substituted by 1, 2 or 3 halo substituents, an aryl
subst i tzueré., Usarof al doinpeuad b deflabs tni dnyend of Glailnah-gafey [thesmibmitattime e ta, meglicament for
cycl oal kyl smubstting aeneducing vemusltrombosisal kyl cycl oal kyl substituent;
"cycloal kyl" means a [err] cycloal kyl group which is optionally substituted
by hal oge#f?- Yselofla camegund ap ldgfiyrd)in any one of Claims 1-18 for the manufacture of a medicament for

preventing or reducing platelet loss during extracorporeal circulation.

25
28. Use of a compound as defined in any one of Claims 1-18 for the manufacture of a medicament for
treating burn injuries and/or promoting wound healing, in systemic or topical form.

29. Use of a compound as defined in any one of Claims 1-18 for the manufacture of a medicament for
30 reducing post-ischemic myocardial injury within 6 hours of a myocardial infarction while an effective
amount of a thrombolytic agent is also administered.

30. The use as defined in Claim 29 wherein said thrombolytic is t-PA, streptokinase, urokinase,
prourokinase or anisoylated plasminogen-streptokinase activator complex.

35
\_~ 31. A process for preparing a compound having the formula

40

45

- 50

including all stergoisomers thereof, wherein
mis1,2o0r3;
nis0,1,2,30r4;
55 Y is O, vinyl or a single bond, with the proviso that when n is 0, Y is a single bond;
R is COzH, CO.alkali metal, CO; alkyl, CH,OH, CONHSO:R3, CONHR3? or 5-tetrazolyl, with the
proviso that when R is 5-tetrazolyl, n is other than 0;
Xis O, S or NH;
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"aryl" means phenyl or naphthyl, each of which optlonally had 1 or
substituents selected fromal kyl, trifluoronethyl, ‘m ﬂa‘m
al koxy, al kylthio, alkylsulfinyl Epmﬁgsggﬁul fonyl wmlu ‘“ll | ky
means "al kyl" as defi ned above but having an "aryl st tueht fas *defi ne
above; "al koxy" means "al kyl" |inked to an oxygen at om "saturated
het er ocycl e" Heahgirages -alkylGalkenyl, Flkynpndvgr @alkys aydoabkylec)cohalkytaipl @hatbdRdtaistes 1
or 2 het er gleasaturaieds héterodyeligalkyl, oarermitic thetgeoycleo apgeati mmﬂowubilkyl oa adidovinihich is S
opt i onal | y°Bt19b%'t/ sybgtteterd Wi analkikhdryl, cycleglhy, br, cyticalivlatsell ddgl " or

"cycl oal kyI al iéyis hydraggn, alkyl, aryl, of' agplieyyepr R(‘:a'WeB’eWﬁt'}ec Wight therdateswhish Shey are linked
6- menBer ed °§Pq PlscumPRj"WPch jncludes 1 or 2 hetero atons sel ected from
ni t rogen é%a"%YhB'VE‘?ilafaﬂ‘Y' aaﬁ’]l a\}ﬁﬂYEWg‘?"sa"@btai°b’rPaF'F'yY'-subst ituted by "al kyl",

"aryl", " Téfl{% o ﬁ‘% . characterized by converting a
corrpound o .ﬁ Ay tf, g’it&w t']: Glpt Bily pucsButghey b 2"  Salg pypeliventian
[er (rj 11 | h,ﬁsi gﬁ) i UE;Q art, rePts® 8 ‘[tﬁ[éf Titgents Bfnﬂ%fﬁa' Theitreredct ng I
sai aC| i r cor onve tlona
procedur es aidor glgf,: Ipr o%ﬁca?g] %0' Z%dga\%ﬁ 4,8};,&,,‘4,,0?} ?'{1'1’“9‘( %?ﬁ} t%g‘f—lhag?ge?t
al kali metal ~ggi tmeampﬂam P hapfth}) D wmqpuao(e@nem R2 s%thEJqutJ 'fanO
form a progugtriflibrem&nyr hisgen @EIN Br oA B arkdRy, mkgﬁ&.oaaﬂky@ A, land Tk Ui ereof
accordi ng to "earyeRbane Nadyl"3E AEIRELIEHR5 buftRavin ar BarOsubstitUst 3(913(1 ﬁ:‘é?e Bl
[err] C ai ns "dlkdxy't hean CdilyDhkagd toGRIkfges blodg St ates: ES, GR 1. A process for
prieparing a Ceaaemistenayélstgndahea 6-06-ntdl7anembpred sdturdkéd din@lwhich éacbieb or 2 hetero
[Q_,r] I ncl giemngplegiel framartegens orygensant! kaifue arfd, whivh @y @ptithaiip suBstitutedbyOalkyd?, "2~
nis 0, 1, xydealkyt" oy dygoetkylakylfiyl or a single bond, with the proviso t hat
when # is 0, "Fopafichetoroqymlied rhrangie - or 6-membered aromatic ring which includes 1 or 2 hetero

atoms selected from nitrogen, oxygen and sulfur and which is optionally substituted by "alkyl", "aryl”,
“cycloalkyl” or "cycloalkylalkyi";
characterized by converting a compound of the formula

¥-(CH,) _-R
(cHy ),

25

30

35

where R is other than COzH or its alkali metal salt, to its acid halide form and then reacting said acid
halide with an amine of the formula HNR;R; according to conventional procedures to form products

40 where R is other than COzH or its alkali metal salt and hydrolyzing a product wherein R is CO; alkyl to
form a product where R is CO;H and forming an alkali metal salt thereof according to conventional
procedures. .

45

50

55
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Ris [err],alkali netal, [-err]alkyl [err]or 5- tetrazeJ—y4——V\,i—t—h_t_he_pLoiso
t hat V\hen.R|55tetrazonI nis otherthanO Xis

S or. NH
[err] is hydrogen, alKkyl, al kenyl , ggbloggka gar yl . ar ailwl B“"ﬂwtmm
cycl oal kyl al kyl , saturat ed het erocy- cle, saturated h
aromatic heterocycle, aromatic heterocyclical kyl or am do whi ch' i &

opt i onal | \Clamb sdritthe fobslving Contenstiag Stetes : BS\3R cycl oal kyl, or cycl oal kyl al kyl ;
and R2 is hydrogen, alkyl, aryl, or aralkyl, or [err] together with the N
t o whi ch tthe¥ p@ress for plegating @ compaurisi-haviag tBe formasteoer ed ri ng; 30 lerr] is
al kyl, aryl or aralkyl and [err] is hydrogen, alkyl, aryl or aralkyl; and
wherein® ™al kyl" nmeans a [err] .al kyl group whi ch IS ?pug 3 substituted
by 1, 2 or 3 halo substituents, an aryl suk e E ryl
substituent, a hal oaryl substitue substl tuent or an

al kyl cycl oal kyl substi t gemts cfoal kyl " nmeans a
[err]cycloalkyl group i ptionally substituted by hal ogen, alkyl
and/ or '8l koxy: "aryl" or naphthyl, each of which optionally
has 1 or 2 substituent d from al kgl , & fluoronethyl, hal ogen (O,
Br or F), al koxy, al kyl t hy ul yll nd al kyI sul fonyI "aral kyl "
means "al kyl " as defl ned a ov ﬂt@?n‘g a aryl substltuent as defined
above; 40 "al koxy" " Ilnka to an oxygen atom
"saturated heterocycle” neans a 5-, 6- or 7-nmenbered saturated ring which
includes 1 or 2 hetero atoms sel ect ed from n| trogen oxygen and sul fur and
V\:h\/(fh i S optihaudallay stergbisdmetsithe@ebt,wersial Kyl ", "aryl ", "cycl oal kyl " or

"cycl oal kyl al kyli$ 1, 2ar@mati ¢ het erocycl e” means a 5- or 6-menbered aromatic
ring wieech i nchisdes, 230r4.2 hetero 45 atons sel ected from nitrogen,
oxygen and sul ffig Oaivdl anfaisinble bendowith tearadvisp thatighenintis Q. &ds bgingleabdog] " | "aryl "
"cycl oal kyl " oR is &pei. d%QzR'WaNWIGOz M CHe@hh IGONESOLTY. EONNRETF ©f riptrazolyb ity thad
of the formarerissdnabaheg R is S-tquggopy], n[iseqtiey then &0 [err]
where R is ot h&/s @ N rr or its alkali nmetal salt, to its acid halide

f or m arfél then F‘e&cﬂyp’ﬁ "s%ﬂ‘y a&&"yﬁ aTS"V' aryl, jgegfkyl %VCW"EVI'\ C&Waﬁ‘ﬁ'i’"h‘@ Blurafed hele9eyn| a

[err]accordl uJﬁ °é ai’ﬁ f@ﬁdﬁﬂ‘?'k\‘%m‘gr@'qﬁ YRIEhGE her
than Ler] Or Jg?th E i zn. ?’?ﬂ’ ot E‘?ﬁ%ﬁg%ﬁt ol B AL Shother Ekiin |

sal t thereof ageQrgin Y SHab d 2. The process - of
Claim r%gvxlnersﬁ,hahfﬁ ﬁblp?géﬁgglﬂphas A grp, 6?9%1&%& ml%ﬁaralzﬁ

"alky!" means a C; to Ci2 alky! group which is optionally substituted by 1, 2 or 3 halo substituents,
an aryl substituent, an alkyl-aryl substituent, a haloaryl substituent, a cycloalkyl substituent or an
alkylcycloalkyl substituent;

L 35 "cycloalkyl” means a Ca to 12- cycloalkyl group which is optionally substituted by halogen, alkyl
\_/ and/or alkoxy;
- "aryl” means phenyl or naphthyl, each of which optionally has 1 or 2 substituents selected from
alkyl, trifluoromethyl, halogen (Cl, Br or F), alkoxy, alkyithio, alkylsulfinyl, and atkylsulfonyl;
"aralkyl” means “alkyl" as defined above but having an "aryl" substituent as defined above;
40 "alkoxy™” means "alkyl" linked to an oxygen atom;
"saturated heterocycle” means a 5-, 6- or 7-membered saturated ring which includes 1 or 2 hetero
atoms selected from nitrogen, oxygen and sulfur and which is optionally substituted by "alkyl”, "aryt",
"cycloalkyl" or "cycloalkylalkyl®™;
"aromatic heterocycle” means a 5- or 6-membered aromatic ring whlch includes 1 or 2 hetero
45 atoms selected from nitrogen, oxygen and sulfur and which is optionally substituted by "alkyl”, “aryl",
"cycloalkyl” or "cycloalkylalkyl™;
characterized by converting a compound of the formula

50
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[err] [err] [err] [err]_35,_3,_lhe—p+eees3‘0f

Caiml where m=1 and n = 2. 4. The process of Caim1 wherein
has the fornula 40 [err] 45 [errep[Eidilesa®r \““m‘ ‘“Mﬁ‘i ‘!
[err] 55 62 EP 0 391 652 B1 err‘{3 . The process o t he
product has the fornula [err] H 15 6. The process of Clalntl wherein Ris

[err] or 5-tetrazolyl. 20 7. The process of Clalntl mhereln the product has

t he formula 25 2 dg-R
[err] CGN.O 35 8. The process of ( M the product is
(1S-(err)]-2-[[3-[4-[1 cl exyI o -

car bodyl ] - 2- oxazol yl ] 7-oxaFic clo[ 2. 2. 1]hept 2-yl ] met hyl ] benzenepr opanol ¢
salt t

acid, or an ester or of. 40 9. The process of Claim 1 wherein
the product is [1S-(exN)]-21][[/3- [4N[[[4 chl orophenyl ) butyl] -

-am no] car bonyl ] - 2- oxazo clo[2.2.1] hept-2-yl]met hyl ] benzenepr op
anoic acid or an ester or s#lt her H The process of Claim1l wherein
the pfoduct is [1S-(err)]- [[3- (4-cyc|ohexy|butyl)anino]-

car bonyl ] - 2- oxazol yl ] - 7- oxabi cycl o[ 2. 2.1 ] hept-2-yl ] net hyl ] benzeneacetic
acid, or an ester or salt thereof. 11. The process of Claim1l wherein the

product is wLJf§‘R(i§5t'h ]tﬁJnZCd [-I?br Ets al Jtn(m%ta?&ﬁtl hé)églh td ic)rrﬂ d! }» eactin id acid

carbopy! ] - Raigg ¥P by brhind opﬁzabdrﬁmg QhaRzZacéor i Leomvelt JF%EEJR h@ﬂ;qgﬂfjoﬁ&st' c

acid, or awnh&sRas otkYr tHAAICO, I Beits@kalPheta 2B and hydrolyzing a product wherein R is CO; alkyl to
i form a product where R is CO;H and forming an alkali metal salt thereof according to conventional

-

K_/. procedures.

20 2. The process of Claim 1 wherein the product has the formula

Y- ( CHZ )n-R

25

(CHZ)m \
: Cj >
30 ll .
2

( @

X 3. .The process of Claim 1 where m=1 and n=2.

4. The process of Claim 1 wherein the br_oduct has the formula

' Y-(CH,)_-R
45
c-n
50 o s j\ N g2

§5

40
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12. The process of Claim1 wherein the product is ,\'
[1S-(err)]2-[[3-[4-[[(7, 7-di et hyl octyl)am no] - :

car bonyl ] - 2- oxazol yl ] - 7- oxabi cycl t-2-yl] HH anoi c
acid, or an ester or salt thereof Oégg%g?l'gwq'ﬁe procersrtﬂm,’ E,m”mmﬂner n,
in the product, m=1, n=2, Xis 0, Yis a single, boid ét‘the*2~9p@srt|on

[err] is Il Theipfockdsarcrimth {«merdthmomemayhhef&aura EP 0 391 652 Bl
[err] 14. The process of Claim1 wherein, in the product, m=1, n =2, X

is O Yis a single bond at the 2- positionfe ] 'SYl"(cﬁ S §004and [err]
i s p-chlorophenethyl. 15. A process(égr pr a corrpo%mﬁ of the first
o

formulasin Claim1l wherej is O, 'Y is 5 .a single bond
at the 2-position, [err)}) i is COC]—Ian r] is

4- cycl ohexyl buten-2-yl / the pfocess steps being as defined in Claim1l. 16.
A process for prepari oynd of the first fornula in Caim1l wherein

m=1 n=2, Xis 0, YY ®ond ot t 2-position, [err] is H R
i s cooHland [err] is 5-cy ént e 4"\1 the process to st eps
being as defined in Caim I\ . prb ess \Qr opreparing a conpound of the
first formula in daim1 whekin M=, n = 2RX|s 0, Yis a single bond
at the 2-position,[err]is H R is#O00H and [err]is 4-benzyl oxyphenyl, the
process, steps being as defined in Gaim1l. 15 18. A process for prepari ng a
corrpoungl of the first formula in daiml wherein m=1, n =2, Xis 0, Yis
a si ngle bond at the 2-position,[err]is H Ris COOH and [err]is

31 §do- pr @Pefiedrabtbss of BRINPT MeRHSR BICRRA, dUNHIB, P%r 8@drbagd in Claim 1. 20

Pat ent anspr Uche Pat ent anspruche fUr fol gende Vertragsstaaten: AT, BE, DK
FR, DE,20G3, 1¥e,prdcdss ok ClaimSEwheta, thd_product Née itsadluiag der Fornmel 25 Y—(C)2 )nR
30 N 0 R c-N 35 0 ~~~~X

unfassend all e Stereoisonere davon, in der m1, 2 oder i st; n
0, 1, 2, 3 oder 4 ist; Y ein Sauerstoffat 2} ¢ ‘6"rﬁ§:ﬁgr)qp'r§@z§ﬁer ei ne

Ei nfachbi ndung ist, mt der Mafl gglmi, d etfye Ei nf achbi ndung ist, wenn n
0 ist; &R eine COZH—Gr —£i Grupp?e"ble Eorprel CO2-Alkalinetall, ein
Rest der For nel ?/ﬁyl i ng CH201H G uppe, ein Rest der Fornel
CONHSO02R3, ein Rest er  For CONHRUa oder eine 5- 45

Tetrazol yl gruppe ist.\n

r.{MVal g@pe %B nth cht Null ist, wenn R eine
5- Tet raa%ol yi gruppe ist:

35
\/ 8. The process of Claim 1 wherein the product is {15-(1a.2a,3a,4a)}-2-[[3-[4-[[(4-cyclohexylbutyl)amino]-
b carbonyl]-2-oxazoly!)-7-oxabicyclo{2.2.1]hept-2-ylimethyllbenzenepropanoic acid, or an ester or salt
thereof.

40 9. The process of Claim 1 wherein the product is [1S-(1a,2a,3a,4a)}-2-[[3-[4-[[[4-chlorophenyl)butyl]-
ammo]carbonyI]-2-oxazolyl]-?-oxabrcyclo[Z2 1]hept—2-yl]methyI]benzenepropanorc acid or an ester or
salt thereof.

10. The process of Claim 1 wherein the product is [1 S-(1a,2a,3a,4a)]_-3-[[3-[4-[[(4-cyclohexylbuty!)amino]—
45 carbonyl]-2-oxazolyl]-7-oxabicyclo[2.2.1]hept-2-ylJmethyllbenzeneacetic acid, or an ester or salt thereof.

11. The process of Claim 1 wherein the product is [1S-(1a,2a,3a,4a)]-[2-[[3-[4-[[(4-cyclohexylbutyl)amino]-
carbonyl]-2-oxazolyl]-7-oxabicyclo[2.2.1]hept-2-ylJmethyljphenoxyJacetic acid, or an ester or sait there-
of. . :

50 .

12. The process of Claim 1 wherein the product is [1S-(1a,2a,3a,4a)}-2-[[3-[4-[[(7.7-dimethyloctyl)amino]-
carbonyI]-2-oxazolyl]-7-oxab|cycl0[22 1]hept-2-yl]methyI]benzenepropanorc acid, or an ester or salt
thereof.

s5 13. The process of Claim 1 wherein, in the product, m = 1, n = 2, Xis O, Y is a single bond at the 2-
position, R2 is H, R is COOH and R! is pentyl.
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X ein Sauerstoffatom Schwefel atom oder eine NH-Grup eist; R ein
Wasserstoffatom ein Alkyl-, Akenyl-, Akinyl-, Aryl ,mmm

Cycl oal kyl -, Cycl oal kyl al kyl rest, gpipsog@gs B4i gt er Hete I,Hm””m
g€sattigter heterocyclischer A kyI rest, ein aromatischef rod‘ycFus* ein
aromati scher heterocyclischer Al kyl rest oder eine Ani dgruppe ist, die
gegebenenfdalThespmiess ef Clam 15€herein, inithk prioduct, Ar yl + n ©2cKdalkY is-a s'yd;@rbond at the 2-
Cycl oal kyl alpbsjtion.d8is i Ris COOHrmt R’ is methiorapheheRP. ei n Wasserstoffatom ein

A kyl -, Aryl- oder Aralkylrest ist, oder R und R2 zusammen nit dem

St i ckst of argmesstriorpeparinge cg@myn@lefﬁh%frﬁdméqﬁ inedirirs 1 whprsingn gl 1. e dt Rgeim ORY ivg

bi | den® R3 élsﬁg'ﬁpk}f’lat the Rrppsition ofifds H. A i CRPH e R’ 15 deyclonprylbren-2-4} e process Steps
Wasser st of f 88itths dsfined R ®JP-1. Aryl- oder Aralkylrest ist; ss =~ und wobei:
"Al kyl res\%af‘g’l ngnd%: -qplaofll S@%@g” kyl ref%tt beﬁglugt e?t"r S@rf’ e ebenenf a)l IIso \r(nlst 1,
2 oder 3 t

Al kyl aryl suB “he 1% eﬁésrg uB%d[t%t ﬁénctyg?l ex‘@*?eﬁi-:f?niy' the process
Cycl oal"{yl sﬁ'ﬁ%ﬁetnﬁéﬁ ' ra"}el nem Al kyi cycl oal kyl substituenten

subst ,I,t ui 0%555 fcgé}z,(epann Pa cg Jr g§%¢§ fo ulj m%%gﬂ whergin m = 2, )(11 IOI‘HSI
A1l "Cyclo | b at tr%' m ch ib@lc 1 {Y4 é%A}f xPﬁQ pro dtps
gegebenenf a g, defide ogenatom( en), T( en) un ?oder
(ei nems Al koxyrest(en) subst ituiert ist; " AryI rest ei ne Phenyl oder
Napht hy| gisl RRRochR A6 hephring \URBmBRAES! therif r@Rgehenant Ahbsint edeh 22, xis 0, v is
Subst i t uent @Ringiifosi Sitthe 2PSGHONGA s H,AUE EOOHERIAR' Ky B-1086 bropgdl AR the process steps
TerI uor met bythgdswpped insti@@am Hal ogen- s atom(d, Br oder F), einem

Al koxy-, Al kylthio-, Al kylsulfinyl- und Al kyl sul fonyl rest; "Aral kylrest”

ei nen wi ePamﬂaztsedﬁem definierten "Al kylrest"” bedeutet, der jedoch einen w e
vor st e- hRatehtahspilipheckit tolgende Yertragsistapien o ARtRENDE,URWBE, 3B, NLAT KX §F &34 LI ei nen
"Al kyl rest" bedeutet, der an ein Sauerstoffatom gebunden ist; "gesattigter
Het er ocycl-u¥eigdyrgdersormes. oder 7-gliedrigen gestttigten Ring bedeutet, der
1 oder 2 10 Het eroatone unfait, ausgewghlt aus einem Stickstoff-,
Sauersf*"off- und Schwef el atom und der gegebe- nenf alil §cd (&4 nem

"Alkyl-", "Aryl-", "Cycloal kyl-" oder "Cyc)pal\ Kyl'resz )(ren) "

substituiert ist; "aromatischer (eagq%‘ ' nen 5- oder 6-gliedrigen
aromat i schen Ri ng bedeutst ode pat one unfaft. ausgewdhlt aus
ei nem gtickstoff-, Sa nd Schwef el at om und der gegebe- nenfalls
mt (el nem "AlKkyl- "Cycl oal kyl -" oder "Cycl oal kyl al kyl rest (en)"
substituiert ist; 15 ung Pach %’lsprgbh 1 der Fornel 20

(CZm C - O~~~ 25 N ORI 30

0 0 R 3| Ve lfno} mat\h 2Anspruch 1, wobei m=1 und n

=\£/| S§s. 35 o ” R

umfassend alle Stereoisomere davon, in der
m 1, 2 oder 3 ist;
40 n 0, 1, 2, 3 oder 4 ist;

Y ein Sauerstoffatom, eine Vinylgruppe oder eine Einfachbindung ist, mit der MaBgabe, daB Y eine
Einfachbindung ist, wenn n 0 ist;

R eine CO;H-Gruppe, eine Gruppe der Formel CO;-Alkalimetall, ein Rest der Formel COz-Alkyl,
eine CH;OH-Gruppe, ein Rest der Formel CONHSO;R3, ein Rest der Formel CONHR3? oder eine 5-

45 Tetrazolylgruppe ist. mit der MaBgabe, daB n nicht Null ist, wenn R eine 5-Tetrazolylgruppe ist;

X ein Sauerstoffatom, Schwefelatom oder eine NH-Gruppe ist;

R' ein Wasserstoffatom, ein Alkyl-, Alkenyl-, Alkinyl-, Aryl-, Aralkyl-, Cycloalkyl-, Cycloalkylalkylrest,
sin geséttigter Heterocyclus, ein gesittigter heterocyclischer Alkylrest, ein aromatischer Heterocyclus,
ein aromatischer heterocyclischer Alkylrest oder eine Amidgruppe ist, die gegebenenfalls mit einem

50 Alkyl-, Aryl-, Cycloalkyl- oder Cycloalkylalkyirest substituiert ist; und

R? ein Wasserstoffatom, ein Alkyl-, Aryl- oder Aralkylrest ist, oder R' und R? zusammen m|t dem
Stickstoffatom, an das sie gebunden sind, einen 5- bis 8-gliedrigen Ring bilden;

R? ein Alkyl-, ‘Aryl- oder Aralkylrest ist, und R3 ein Wasserstoffatom, ein Alkyl-, Aryl- oder
Aralkylrest ist;

55 und wobei:

"Alkylrest™ sinen Ci- bis Ci2-Alkyirest bedeutet, der gegebenenfalls mit 1, 2 oder 3 Halogensubsti-
tuenten, einem Arylsubstituenten, einem Alkylaryisubstituenten, einem Halogenarylsubstituenten, einem
Cycloalkylsubstituenten oder einem Alkylcycloalkylsubstituenten substituiert ist;
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4. Ver bi ndung nach Anspruch 1 der Fornel Y:(CH R 40 45

o2 B ?nfabougmsgzwfffz lﬂlﬂfﬂfﬂﬂlll”lml"lsgl .

5. Verbi ndung nach Anspruch 1 der Fornel LR

6. Verbi ndung nach ei-nem der vorstehenden AnsprCche, vvobe| R ei ne

C02t H- G- uppe, eCyciddigitest] €sindnOCi¥EDis A8 2-Cycloalll{iPbiSOEIEBe) tRF gBgebenentalls mit (einem)
5-Tet r azol yl galogepatorn(ed), (sifem)Viiky lbdstiehy trgh/oderqéinefin) ARoxytolst(67) slestitfettistel 25

Y-(CH2 2n-c2 ("@&ylFé) meine3Bhenyl- oder Naphthylgruppe bedeutet, von denen jede gegebendNfalls 1 oder (@
R/c-No Sutgtituenten aufweist, ausgewdhRR 8% eilem \ikyllsist) @inergTrifiearinetiyigynpe.céinein Halegearer
Bezei chAung pes{Gl & oder F3pinam)/fkoty-,[Alkgttfiod -Alkdyisuliingly ancoMlleseyfdoyitest ) - 40

am noj car bonxl ] "Aalkylspsts 59?"9']' Jierosiehendcipetiasep "HkyipHe padegtety Perrigdopty pifaserie gorge-opl
onsdur e oder " ﬁ'efE@f"%’t Apfepbstugnienadiwift: 9. Ver bi ndung nach Anspr uch 1 mt
der Bezei chnun "S’e t 3'"% &"eﬁ'a dezte ‘ga &'" % 539”@'5"“&9 ety but

ani nol car bony '62 clgs” c{y@ ianﬁt 'h BF %opi
onsaur emoder nen ! :E% e%gfa e"ﬂg'lt al:s <'a| ﬂ' tlc&:é Qﬁr ‘%?* ?:Herﬂﬁ%eﬁ? uch
%F yﬁ%‘ §yf2'nlIaLa hen ng be %?J%y np ﬁﬁ }tl)dgr 2 .

1 mt der Bezel.

am nol car bonMétﬁﬁf f “ Igae ;;fo- d Schw felato und der ©
] hept - 2- 1 re.. gglky? Eibang ff fklire d%s\‘tg rtlsgsg i

Ver bi nd;gng nach Anspruc ezel ch nun
[1S-(1a, 2a, 3ct, 4a)]-[ 2- [[3 4 [[(4 Cycl ohexyl butyl)

ani no] Car@nyériln&n@ﬂa%ﬁﬁhébhﬂ:h TuéPramietycl 0[ 2. 2. 1
] Ut 2-yl ] met hyl ] phenoxy] essi gsaure oder ein Ester oder Salz davon.

o ¥-(CH,) -R
(CH))n\

20

25

30

3. Verbindung nach Anspruch 1, v)bbéi m=1und n=2 ist.
35 .
G 4. Verbindung nach Anspruch 1 der Formel

40

45

50

55
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55 12. Verbindung nach Anspruch 1 mt der Bezei chnung

[1S-()a, 2a, 3ax,4a)]-2-[[3-[4-[[(7, 7-Di met hyl octyl) - :

am no] car bonyl] 2- oxazol yl']-7-ox | gxb42. 1I hept 2- I i§df opi o
nsgure oder ein Ester oder Salz ?g‘v%%gégg m*lmcﬂmlllﬂeﬂltlmw

1 391 652 111111 111121 fII B I! 13. Verhbi ndung nach Anspruch 1, wobei m
=1, n =25 XesindungaeasyAbphdhatdentorsd!, Y ei ne Ei nfachbi ndung an der 2-Stell ung
ist, R2 ein Wasserstoffatomist, R eine COOH Gruppe ist, und Rl eine

Pentyl gruppe ist. 14. Verbi ndung nach Anspruch 1 wobei m=1, n =2, Xein

Sauerstoffatomist, Y sine Einfachbi ndung Y- d&H, tns?*el lung ist, R2

ein V\éﬁsserstoffatomlst R ei ne %g , und R eine
p- Chl or phenet hyI grue i st. ) i Formel nach Anspruch 1, in

der m=1, n =2, X er st of f at om ei ne Ei nfachbi ndung an der
ZSteIIunglst R2 efn Was toffatomi st, 'R eine COOH G uppe ist, und R
eine 10 4- Cycl okexyl butlen{ 2-yl gruppe |st 1 16. Verbi ndung der Fornel
nach Ahspruch 1, in d&f m=1An > ®, X @in Bauerstoffatom ist, Y eine

Ei nfachbi ndung an der 071 st ] ﬁl n Wasserstoffatomist, R sine
COOH- Gruppe ist, und Rl éh cl Bfexyl penten- 4-yl gruppe ist. 75 17.
Ver bi ndung der Fornel nach @nspri 1, in d& m=1, n =2, Xein

Sauergjof fatom ist, Y eine Einfgchbindung an der 2-Stellung ist, R2 ein
Wasserstoffatomist, R eine G uppe ist, und R eine

4- Benzyl oxyphenyl gruppe ist. 20 1. Verbindung der Fornel nach Anspruch 1,
in der m=1, n =2, X ein Sauerstoffatomist, Y eine Einfachbindung an der
2- St el | uag Viesbindurighaeh einetiiss earséhefidea Aaspriicisd, wotldi B ieine CCBCBFuRPa.Igip Best der, Foumatl RI
ei ne 3 | odmCdHISA: B-ogéreping Hietrazelyigrud®.istM t t el zur | nhi bi erung der.

Pl att chenaggr egati on und Bronchi al verengerung, unfassend ei ne wi rksane 25
Menge ei herVessiaddrigmdenpspraeh? &F Remelder vor st ehenden Anspr Oche und ei nen
pharmazeutisch vertragli- chen Trager dafU . 20. Verwendung einer

Ver bi ndung nach ei nem der AnsprUche 1-18 Her s¢ ef &Hng e.lc@e_-
Arzneifittel s zur |nhibierung der Pl attc¢henadgrégat i onZufd

Bronchi al verengerung durch die Ié@t)ﬁ g An den 30 Bl ut kr ei sl auf

ei nes Saugerw rtes. ; Anspyuch 20, wobei di e Verbi ndung
in einer Formvorli ur Verabreichung in einer Menge innerhalb des
Berei ghes von 0,1 Bis 100 ing/kg geei gnet |st 35 22. Verwendung ei ner
Ver bi ndung nach ein der AnsprCcje 1- &3 zq( Her stel l ung ei nes

Arzneimttels zur |nhi at t'chénaggr egati on. 23. Ver wendung
ei ner Ver bi ndung nach eNpe Angpr é“ 1- 18 zur Herstellung sines
r t Ast Nrgf ver bundenen

Arzneimttels zur |nhibi éyng

Broncly al verengerung. 40 24. Verwendung ei ner Verbi ndung nach ei nem der
A@r~che 1-18 zur Herstellung G'nes Arzneimttels zur Verbesserung der
posti scham schen Myokar ddysfunktion. *25. Verwendung ei ner Verbi ndung nach

ei nem der AnsprUche 1-18 zur Herstellung eines Arzneimttels zur
Verbindung nach Anspruch 1 mit der Bezeichnung [1S-(1a,2a,3a,4«)}-2-[[3-[4-[[(4-Cyclohexylbutyl)-
40 amino]carbonyl]-2-oxazolyl]-7-oxabicyclo[2.2. 1]hept-2-yl]methyl]benzolpropionséiure oder ein Ester oder

Salz davon.

9. Verbindung nach Anspruch 1 mit der Bezeichnung [18-(1a,2a,3cx,4a)]-2-[[3-[4-{[{(4-Chlorphenyl)butyl]-
amino]carbonyl]-2-oxazolyl]-7-oxabicyclo[2.2.1]hept-2-ylimethyllbenzolpropionsdure oder ein Ester oder
45 Salz davon.

10. Verbindung nach Anspruch 1 mit der Bezeichnung [1S-(1a,2a,3a,4a)}-3-[[3-[4-[[{(4-Cyclohexylbutyl)-
am|no]carbonyl]-2-oxazolyI]-7-oxab|cycIo[22 1}hept-2-ylimethyllbenzolessigsdure oder ein Ester oder
Salz davon.
50
11. Verbindung nach Anspruch 1 mit der Bezeichnung {1S-(1x,2a,3a.4a)]-[2-[[3-[4-{{{(4-Cyclohexylbutyl)-
amino]carbonyl}-2-oxazolyll-7-oxabicyclo[2.2.1 Jhept-2-ylJmethyllphenoxylessigsdure oder ein Ester oder
Salz davon.

55 12, Verbindung nach Anspruch 1 mit der Bezeichnung [1S-(1a,2x,3a,4a)}-2-[[3-[4-[[(7.7-Dimsethyloctyl)-

amino]carbonyl}-2-oxazolyl]-7-oxabicyclo[2.2.1 ]hept-z-yl]methyI]benzolpropmnsaure oder ein Ester oder
Salz davon.
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45 Behandl ung der Toxanam e wahrend der Schwangerschaft. 26. Verwendung
ei ner, Ver bi ndung nach ei nem der " AnsprUche 1-18 zur Herst ‘“L
Arzneinittel s zur Vorbeugung oder pMeplbfges )9 e€i ner ve mm‘ ﬂ“lmlw 0
27. Verwendung einer Verbi ndung. nach ei nem der Anspruche X8 zurh
Herstellung eines Arzneimttel s zur Vorbeugung oder Verringerung des

Ver | ust es 18.0Yertihdutgp hach tAnbmeuch i, rotehoh =den =2XX sialSavepstutfato@ st 2Y bikiél Eifactibindiing a4 8.
VEr wendung edlen @1Stelenglist. i wingVassersiotiefomest Rigine CORpEORdstlunti R Bine Péreyigdppk Isting
eines Arzneimttels zur 515 Behandl ung von Ver brennungen und/ oder zur
F6r der ung deYertigayoth aich imeprich 1s yeiebmi=dc hed. Yode Saveriffetomdst, FeinerFintgghbindunghan0
391 652’91 der 2-Stellung ist, F21ein ‘f\’fﬂs?fitaf[am ist} R jeing CPPH{Gryepe [st. uwsl R' gine p-Ghlorpt@gnethyp 9
Ver wendung e¥"PRPP Sler bi ndung nach e| nem der Anspruche 1-18 zur Herstellung

ei nes Ar qu?tl mttels zur Verri n der osti schf m_schen Schadi gung des
okards i

vl\\/Ay rksang Nergé‘aé&ﬁ% ge:gl?dﬁ%%ﬁﬁypl Lhet ‘ﬁfsf?'g?r;g% 'glzéjﬁ'f‘? 'g{)Eﬂulﬁé"lﬁ’PﬂsEH‘fd %ef"& s

30. Vervvendung nach ', wobei das thronbol ytlsche Mttel t-PA,

Zle?-:[nerlogﬁg gﬁg££9h@)ﬁg B 2 I!én\é[ Iczﬁozl"eﬁeq}lvmioé(toﬁa&tn ist xﬁﬂe %t ind R eine
(524
(CHD) nerg (o DY eRher/B i e /
¢ \R2 017. Verbindung der Formel mati-ARspAzh 1, in WeF AESEntk22IX 6in BQ6-SORaTRTE Y GAYON,
in der m1, Enfatieindudg brsder 2r8telunglst, F2, oin NS Stofrhtomsist; R ¥in€ COOBBHPPS SN irddart @lp
el\/e Vi nyl grﬁmeymdmenmrmeist nf achbi ndung ist, mt der Ml 3gabe, daB Y eine
Ei nf achbi ndung ist, wenn n 0 ist; 30 R eine CO2H Gruppe, eine
G uppe 2elef8. PésrainshingOger- Fdrive| mm'etPamruch ef. rin Res m dem =Ropireih oS stefaopi ist.eY mine
CH20H Gr uppe5infashpinguag en ¢rs 2-Siefyngest. @@ﬂmwa@ms‘%sme 8ePH-Corpeist TONFIRDY
oder eine 5- 3"?‘35’(’?*’8&'6?91”@?‘11?}% ist, mit der Maggabe, daB n nicht null ist,
wenn R eine 5- Tetrazo gru e |st X ein Sauerstoffatom Schwefel atom oder
ei ne NH- GMUfjlo!j2us Inhi 5.%? ?@’69?"&1 a?q;fe"ﬁhlaw rung, Aias f?’; fl sine xjrkseme | -
Aryl-, A al ﬁnge SIES cferierig nach qR9R) R TaT 9|’*Psé’§’t°“° einen ph °ﬁ@§'awr?gjrer

Het er ocycl us, ene.lrrﬁg gesattl gter heterocyclischer A kylrest, ein aromatischer

Het er OCyC"zé"S\Ierv%h gr b?r%n SﬁJ 19 ?éég-\n %Pcng q 1@ l uKX-'e tngoeg'n Arznen zur
Am d
O(r:iner gr UBFgaImTreéé%y .F, fjg g{ﬁ aEEﬁer l|3r ﬂc erﬁlggrx g du e Ver ﬁg'gx den

21. Verwendung nach Anspruch 20 wobel die Verbindung in einer Form vorliegt, die zur Verabreichung in
einer Menge innerhalb des Bereiches von 0,1 bis 100 mg/kg geeignet ist.

Str ept oki qas»em.&&%'daaﬁgme. QHVA%dru'LﬁSP QURE ofl 1) %Py iJ Sbttatom jst, ¥ eine
cind/ E6DA)
I

L 35 22. Verwendung einer Verbindung nadh einem der Anspriiche 1-18 zur Herstellung eines Arzneimittels zur
\\/5 inhibierung der Pldttchenaggregation.

23. Verwendung einer Verbindung nach einem der Anspriiche 1-18 zur Herstellung eines Arzneimittels zur
Inhibisrung der mit Asthma verbundenen Bronchialverengerung.

24. Verwendung einer Verbindung nach einem der Anspriiche 1-18 zur Herstellung eines Arzneimittels zur
Verbesserung der postischdmischen Myokarddysfunktion.

'25. Verwendung einer Verbindung nach einem der Anspriiche 1-18 zur Herstellung eines Arzneimittels zur
45 Behandlung der Toxan@mie wahrend der Schwangerschaft.

26. Verwendung einer Verbindung nach einem der Anspriiche 1-18 zur Herstellung eines Arzneimittels zur
Vorbeugung oder Verringerung einer vengsen Thrombose.

50 27. Verwendung einer Verbindung nach einem der Anspriiche 1-18 zur Herstellung eines Arzneimittels zur
Vorbeugung oder Verringerung des Verlustes von Blutpldttichen wihrend der extrakorporalen Zirkula-
tion.

28. Verwendung einer Verbindung nach einem der Anspriiche 1-18 zur Herstellung eines Arzneimittels zur

5 Behandlung von Verbrennungen undfoder zur Fdrderung der Wundheilung in systemischer oder
topischer Form.
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R2 ein Wasserstoffatom ein A kyl-, Aryl- oder Aralkylrest ist, oder RL und
R2 zusamen mt dem Stickstoffatom an das sie geb 5- bis
8-gliedrigen Ring bilden; 40 gpg3gRgsein A kyl- Wﬂm"ﬂ" mulﬂmmky' rest
ist, und R3a ein V\asserstoffatom ein Alkyl-, Aryl- *odér Arad @st ist

und wobel: "Alkylrest" einen C, - bis G 2-Alkyirest bedeutet, der
gegebeneaf vdrivendurigt eirley Vébiodbeg n&h leinkro gilenasiyiithie -1-18 zemiteesteliueg eh@mArznevmﬂtels zur

Aryl subst i Venngbreng delmsmh&hisyﬂearsphwaq ddsUyvkads, inesirraibnyon 6 Stunden nach einem

Hal ogenar yMsakiydinfatiktievihend elge makeamty Menge elﬁgscthl@abdwrb@ufm%ﬁe!w@qofdh \@ohbreickti nem
Al kyl cycl osirkyl substituenten substituiert ist; "Cycloal kylrest" eonen C3-
bis Ci 2-Cycl oal kyl rest bedeutet, der gegebenenf alls mt (einem

Hal ogenéf’%\é‘ﬁ‘)ﬂung( #Ach RpPriaghi3h tekq (8 thrermrelvEReBe Mt hBfly Steplokingsee Yiotieasy:
subst i t ui ePrpurpkitase odaf ojp pnisoylietter;PlasminpaenPhrentakinase-Ays I KM i pe  bedeut et, von

denen | eben nfa Sub t| uent en aufwei st, ausgewAhlt aus
ei nem Al%k Y%eg' g™ ﬁ'é\e “T?F'PT'&%ﬁWﬂ‘f"ﬁ % ei nem Hal ogen- so at om
(a, Br oder F), einem Al koxy-, Al kyI t h| 0-, Al kylsulfinyl- und

Al kyl sul fonyl rest; "Aral kylrest"” einen w g-%pr st h‘EHdPHezrf)l RHRerten
"Al kylrest" bedeutet, der jedoch einen wge X ste- hend“d &inierten
"Aryl "substituenten aufweist; y?ﬁs en "Al kylrest" bedeutet, der

an eij Sauerstoffato i st; "gesa Het er ocycl us" einen 5-, 6-
odor 7-gliedrigen gebattigien{Ri ng bedeutet, der 1 oder 2 55

: aus einem Sticgkstoff-, Sauerstoff- und
Suvefel atom und d nenfil I's @ tﬂﬁg nem "Al kyl-", "Aryl-"

"Cycl oal kyl -" oder "Cy y yl Rest fle substituiert ist;

"aronmti scher Heterocycl s"\ ei nen 57§odér Q-g iedrigen aromatischen Ring
bedeutet, der 1 oder 2 Heteroat nfaft, & isgewghit aus el nem
Stickstoff-, Sauerstoff- und Schvvefel atom und der gegebe- 68 EP O 391

652 Bl S * nenfalls mt (einem "Alkyl-
"Aryl - ‘%{cl oal k% " oder. %cl oal kyl al kyl rest(en)" substituiert ist;
gekerﬁﬁzel c %sﬁe'lﬁ‘g" ﬁ%‘:’@?‘? W98 ei ner Verbi ndung der Fornel 5
y 'RCZ)m ElON/ C02A15|nderRke|ne

e,
g%l(j]ﬁ glpgg Q&e} r?é agﬁng“e!‘qg‘\alln%g re?r;[e Eln chbm ngels?]‘urt%gm a%ga éjahorerlrmglund

f 4
HNRL J32 nach g &GNk BB &P ﬁgﬁ rﬂaafé{la‘it GinJRQ! def ‘%Brm‘éf?& CRKyL| N
denen R keé.&e Tel-Wiele "I MAYS cgf JATELiR Rbst |ZF ol CONHhs’ odet/dlith £las
Hydr ol ySi efdBzoRighRBo FI, Al bt \RBoath ball R Ik nBl &, W IR Gy s-Tetbsblgrippistl kY1 i st,
wobei ei N Pr qaiHaugebirakoe Beritlefoiiom! daeRINR-&Higb8 i¥O2H G uppe i st, und die
Bi | dung ei nes &h kakieritiatbn Sei ZIR6- Alkanpr) ARAAN ARE] Ackikgr] a:ﬁrwm-veycioahwﬂwynrest.
Pat ek ans péinJgésattigbr metdradygey)dm gusitiigted a@&bayaiseiar AlkfestGhh 2lomatischée Hbtatatyelas, zur
IjQLSt el | ungn eiometischde historacligiisghet @fkylFeat orel eine Amidgruppe ist, die gegebenenfalls mit einem
Alkyl-, Aryl-, Cycloalkyl- oder Cycloalkylalkylrest substituiert ist; und
R? ein Wasserstoffatom, ein Alkyl-, Aryl- oder Aralkylrest ist, oder R' und R? zusammen mit dem
Stickstoffatom, an das sie gebunden sind, einen 5- bis 8-gliedrigen Ring bilden;
40 R3 ein Alkyl-, Aryl- oder Aralkylrest ist, und R® ein Wasserstoffatom, ein Alkyl-, Aryl- oder
Aralkylrest ist;
und wobei: :
"Alkylrest” einen C;- bis Ci2-Alkyirest bedeutet, der gegebenenfalls mit 1, 2 oder 3 Halogensubsti-
tuenten, einem Arylsubstituenten, einem Alkylarylsubstituenten, einem Halogenarylsubstituenten, einem
45 Cycloalkylsubstituenten oder einem Alkyicycloalkylsubstituenten substituiert ist;
"Cycloalkylrest” einen GCi- bis Ci2-Cycloalkylrest bedeutet, der gegebenenfalls mit (einem)
- Halogenatom(en), (einem) Alkylrest(en) und/oder (einem) Alkoxyrest(en) substituiert ist;
"Arylrest” eine Phenyl- oder Naphthylgruppe bedeutet, von denen jede gegebenenfalls 1 oder 2
Substituenten aufweist, ausgewdhit aus einem Alkylrest, einer Trifluormethylgruppe, einem Halogen-
50 atom {CI, Br oder F), einem Alkoxy-, Alkyithio-, Alkylsulfinyl- und Alkylsulfonylrest;
"Aralkylrest” einen wie vorstehend definierten "Alkylrest" bedeutet, der jedoch einen wie vorste-
hend definierten "Aryl"substituenten aufweist;
"Alkoxyrest" sinen "Alkylrest" bedeutet, der an ein Sauerstoffatom gebunden ist;
"gesittigter Heterocyclus" einen 5-, 6- oder 7-gliedrigen geséttigten Ring bedeutet, der 1 oder 2
55 Heteroatome umfaBt, ausgewéhlt aus einem Stickstoff-, Sauerstoff- und Schwefelatom, und der gegebe-
nenfalls mit {sinem) "Alkyl-", "Aryl-", "Cycloalkyl-" oder "Cycloalkylalkylirest(en)" substituiert ist;
"aromatischer Heterocyclus" einen 5- oder 6-gliedrigen aromatischen Ring bedeutet, der 1 oder 2
Heteroatome umfaBt, ausgew#hit aus einem Stickstoff-, Sauerstoff- und Schwefelatom, und der gegebe-
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I Fic "Y- ( CU2 )n-R 30

?S,tSere(;i somiare davon, 9|Sr[\1I deroin 1R géygéym 85 3; Rﬁ 8R 14|w,@'j!uﬁumum

ei n Sauerstoffatom eine Vinyl gruppe oder eine Einfachbi ndung ist, mt der
Maggabe, daB Y eine 45 Ei nfachbi ndung ist, wenn n O ist; R eine

CQZH G uppe, nesfaiemiGeinepk"Allat", Foylife!CyQody Al ddat TGVBIbﬂyIalkyl&sﬂ(bnR&Qbstﬂdbﬂ iskor nr |
Q02- Al kyl . ei n@ekerRRichrgt dygiatie Ynwanfert eindeYertimiungetior EGMEISC2R3, ei n Rest der
Formel CONHR3U oder eine 5- Tetrazolylgruppe ist, mt der Matgabe,  -daB n
nicht Null ist, wenn R eine 5-Tetrazolyl gruppe ist; %_ qlcﬂi Spu_eg stof fatom

Schwef ef at om oder ei ne NH Gruppe ist; 50 ei n W&s'Ser st of f at om
ein Al kyl-, Alkenyl-, Akinyl-, Ar (C’—I A Cycl oal kyl -

Cycl oal kyl al kyl rest, ei H%t & us, ein gesatti gter

het er ocycl i scher Al kylrfest, g n I’OITB.tI scher Heterocyclus, ein aromatischer
het eroc,?gcl i scher Al kyl ei ne Am dgruppe ist, die gegebenenfalls mt
ei nem Alkyl -, Aryl -, . ode Cycl oal kyl al kyI rest substituiert ist;
und R2 ein Wasserstoffat AryI oder Aral kylrest ist, oder Rl
und R2 zusammen mt dem5 1 |ck7t of C&EM an das sie gebunden_si nd,
einen 5- bis 8-gliedrigen &kn‘ bi R3 ein AI kyl -, Aryl - oder

Aral kylsgest ist, und R31 ein sse)g ffatom ein A kyl-, Aryl- oder
Aral kyl rest ist; und wobei: 69 EP0391 652 BI T I e 6 O 3
1¥11 11 "A hyldéﬂskelneeﬂ:mbelFGrGﬁbe-odé?hlﬁ Alblimbtafidale)ist) iR ke SREBNERhidioME ind anschlieBen-
geg,ebenenf al des Unisdtzuhg dés cBAerehabogbiadsO 6@ NsirieS Ainin  idd EFdERREN , HNR; RE Miach  herkdmmlichen
Aryl subst i t uéarfeteen, weban@md;ﬂdtd(gdbadey erdés in denem R axaine €05 Giuppe oder ihr Alkalimetallsalz
Hal ogerfar yl sistbund dagdiydwolysiered pipen Rogdkies ik jére Rogit iRbsi alat Eomel dk02-Alyhistywobei ein
Al kyl cycl oal Rgqustassitdet wishinelamdlibjag ¢@alt @rpapeiisstund tigyRddua lelngd Alidimbtalisalizes a8 -
bis C, 2- Q/C’Ia%'l‘wwgfte"lyéﬁém‘et der gegebenenfalls mit (einem) 5

Hal ogenat gn‘% épng nen) Al kyl rest (en) und/ oder (ei nen) Al koxyrest(en)
subst i tgl pEnipas °hﬁ\rﬁ§flf?'8§"fde V@F‘ﬁ’é’*"%ﬂ}/i »&Ber Napht hyl gr uppe bedeutet, von
denen jed benenfa Substltuenten auf wei st, ausgewghlt aus
ei nem Al k§1 gg% ronhie rs“i@i‘%?"ﬂ%?%‘f"?’r&?? §¥ipP¥' ei nem Hal ogen- atom (C, Br
oder F), einem Al koxy-, Al kylthio-, Al kylsulfinyl- und Al kyl sul fonylrest;
"Aral kylrest" einen wi e vorstehend defini et-eq "ALKYF{€H.") begeutet, der

j edoch el nen wi e vorste- 10 hend defi iyestn "Aryl "sdosti t uent en

auf wei st; "Al koxyrest" einen "AL s?m N et, der an ein

Sauer st of f at om gebundgh TSt esattigter Heterocyclus" eineri 5-, 6- oder
7-gliedrigen gesatti edeutet, der 1 oder 2

40 .
umfassend alle Sterecisomere davon, in der
m 1, 2 oder 3 ist;
n 0, 1, 2, 3 oder 4 ist;
Y ein Sauerstoffatom, eine Vinylgruppe oder eine Einfachbindung ist, mit der Maggabe, daB Y eine

45 Einfachbindung ist, wenn n 0 ist;

R eine COH-Gruppe. eine Gruppe der Formel COz-Alkalimetall, ein Rest der Formel CO2-Alkyt,
eine CH,OH-Gruppe, ein Rest der Formel CONHSO,R3, ein Rest der Formel CONHR®® oder sine 5-
Tetrazolylgruppe ist, mit der MaBgabe, daB n nicht Null ist, wenn R eine 5-Tetrazolylgruppe ist;

X ein Sauerstoffatom, Schwefelatom oder eine NH-Gruppe ist;

50 R' ein Wasserstoffatom, ein Alkyl-, Alkenyl-, Alkinyl-, Aryl-, Aralkyl-, Cycloalkyl-, Cycloalkylalkylrest,
ein geséttigter Heterocyclus, ein gestttigter heterocyclischer Alkylrest, ein aromatischer Heterocycius,
ein aromatischer heterocyclischer Alkylrest oder eine Amidgruppe ist, die gegebenenfalis mit einem
Alkyl-, Aryl-, Cycloalkyl- oder Cycloalkylalkylrest substituiert ist; und

R? ein Wasserstoffatom, ein Alkyl-, Aryl- oder Aralkylrest ist, oder R' und R? zusammen mit dem

55 Stickstoffatom, an das sie gebunden sind, einen 5- bis 8-gliedrigen Ring bilden;

R? ein Alkyl-, Aryl- oder Aralkylrest ist, und R3® ein Wasserstoffatom, ein Alkyl-, Aryl- oder
Aralkylrest ist; :
und wobei:
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Het er oat one unfaSt, ausgewghlt aus einem Stickstoff-, Sauerstoff- und

Schwof.el at em und der gegebe- nenfalls nit (eine ul Hﬂll
"Cycloal kyl -" oder "Cycl oal kyl al-lgd ¢ gt ds2rB1’ submmm“l“““ |I

"aromati scher Heterocyclus" einen 5- oder 6-gliedfigén ar ohat’i schen R ng
bedeutet, der 1 oder 2 Heteroatonme unfalt, ausgewghlt aus ei nem
Stickstoff-, Qauyeesstedieh C-LhsdCi>akyiehicdeadutan)detigegetdaenialegiz b2 odeed Halbdessubstit
(€i nem) " Altlspion,"sjnoth Mryl$ubstituchtBy elnerallAlylbrylsubstiesntsh Qjremoaldgyraiiskiystituersén; eingn!
subst i t ui erGyclpaitylsubiptitentan odércinam tAlkiligyctrhikylsubstitveriemseibstitipridstner  Ver bi ndung der
Formel 20 Y- (GclogkylresR eigen Ca- bjs’ Di2-Cycloalkylrest bedeptely depSgegebenenfalls mit (einem)

1 30 5 Halogenatom(en), (eingm)-Al ylrest(en) .undioder @Npm)rﬁll@gfes@qkéqm@wqmw G uppe oder
i hr Al kal i met dryvest| 2'“? Epenyl qdgr maéhﬂgdﬁﬂpéﬁa?%gé‘nmﬂ‘f‘!?ﬁ?ﬁ lafrigegRRappalie | Q¥R 2 35
de Umset zu b%ﬂé‘gnt%bl “b‘@@?’f 'd%a"met"e@ Mevtips ﬁ'ﬁehTﬂB?f"P@Y'ﬁ’ﬁPpeHﬁlP?m islogpae h

her k6 r? Rpyirost: R k
Qo2 G u:of)enen 4135 1S Gl 0 M et gl ooy ﬁbd"r"b’ﬁ?i’s?? Shanme e

inier n |uen n au |
Pr gdlulél{e d"A rﬁ " en%ﬁ%ﬁ g% u t |lan emziauchiétX ISt nlsgn ei n Pr odukt
gebildet wir &-dii éﬂt% gf% Bdet® oder 2
ﬁih

el iR

Al kal i et aly ggﬁ l%g, f"ah’tOEL 5@@ t ;(k nach
Anspruch 11neeMQ a?dn (Qﬂe?n) 3 (g GCJ%:QHW?J e@ZCyc)oalkylalky
2 R0y Broﬁﬁtnﬁh@r%{eﬁfcycluz einen =3} 63gqédn§§\2ar§3atl he Bgl:l'e@t@t Bé%q}'bder 2

Anspruch 1 HesRa@ine Dinfadt, sU3GbwahIEaud eindrh Stickstoff-, Sauerstoff- und SdWlwefelaton, undléedgegebe-
Ver f ahr en ma@ins Arggon hAldyl-" Wwakyet, "d;&&almcduaft'cwoelkﬁacu(ym&k(er{)" substituiert ist;
YWZ) R ( Chgekennzeichnél darctl fle Bfiwandiung sihér Verbindung der Formel < N

O~~~~~~ oj | .J CN * |/ 35

R auf wei st .
il
25
. N )
~ .
a0 \ | (/i ;) 0
: X

in der R keine CO2H-Gruppe oder ihr Alkalimetallsalz ist, in ihre Sdurehalogenidform und anschiiefien-
. 35 de Umsetzung des Sidurehalogenids mit einem Amin der Formel HNR;R: nach herk&mmilichen
\_ Verfahren, wobei Produkte gebildet werden, in denen R keine CO2H-Gruppe oder ihr Alkalimetallsalz
- ist, und das Hydrolysieren eines Produktes, in dem R ein Rest der Formel COz-Alkyl ist, wobei ein
Produkt gebildet wird, in dem R eine CO.H-Gruppe ist, und die Bildung eines Alkalimetallsaizes davon

nach herkémmlichen Verfahren.

¥-(CH,) -R

40 .
2. Verfahren nach Anspruch 1, wobei das Produkt die Formel

45

50

aufweist.
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20 5. Verfahren nach Anspruch 1, wobei das Produkt die Fornmel 25
(CF e : Y-(CH2)n-R 30

* *
NCNI-—~ 20 N Ep 0 391 652 &Y 35 auf wei st 6. Verfahren nach

Anspruch 1, wobei R eine CO2H G uppe, el Rest der For odor

ei ne 40 5-Tetrazol yl gruppe ist. 7. Verfahren nacmmmifﬁm e|

daS Pr odulst \difehrérofabreAnsprach-1, wobei m =t-undl h=2Ist. 55

~~~~~~~~ R aufweist. 71 EP 0 391 652 BI

1! 1 84. \lefatadir rech AsspiochAn sypbeildds Ploduktalisdiornis Pr odukt

[1S-(lc,2a,3a,4a)]-2-[(3-[4-[[(4-Cycl ohexyl butyl)am no] -

carbony4 | - 2- oxazol yl'] - 7-oxabi cyclo[2.2. 1 v-(CE

] hept - 2-yl ] met hyl ] benzol pr opi onsaure oder £i oéer 2Sa‘l’z davon ist. s

9. Verfahren nach Anspruch 1, wohelC#g9 Produkt

[1S-(1a, 2a,3a,4a)]-2-[ 4- Chl or phe utyl]-

am no] car bonyl ] - 2- oxazol yl ] -{7- oxabi cycl o[ 2. 2. 1] hept - 2-yl ] met hyl ] benzol pr opi

onsaur €%oder ein Est oder Saljz davon ist. 10, Verfahren nach Anspruch 1,

wobei das Produkt [1S-la, 2a'3 4a)k 3- [[03 [4R{-[(4 Cycl ohexyl but yl ) am no] -

10 - carbonyl ] -2-oxaz < 2/2 1

] hept - 2-yl ] net hyl ] benzol e sif?sau e o%\ TP’Ester odor Sal z da- von ist.
a .

11. Verfahren nach Anspruc , wobei s Prodgkt

[IS—(Ia 2a,3a,4a)]-[2-[[3-] [[(4 Q/clohexyl butyl )am no] -

car bonyl ] - 2- oxazol yl ] - 7- oxabi cycl o[ 2. 2. 1] hept - 2-yl| ] met hyl ] phenoxy] essi gsaur
e (oder ein Eghwlstoder Salz 1S davon ist. 12. Verfahren nach Anspruch 1,
wobei das Produkt [1S-(1,2a,3a,4a)l-2-[[3-[4-[[(7,7-D methyloctyl)am no] -
car bonyb ] 52- el nabl Anspaatah iwolyet baz(FRodakt blelFepel 2- yI | met hyl ] benzol pr opi onsaur
e oder ein Ester odor Salz davon ist. 20 13. Verfahren nach Anspruch 1,
wobei in dem Produkt m=1, n = 2, X ein Sauerstoffatom ist, Y eine

Ei nfachbi ndung an der 2-Stellung ist, R2 ejmWsser $tdéCEihgriRkst, R eine
COOH Gruppe ist, und Rl eine PentngéugpeS 14. Verfahren nach
Anspruch 1, wobei in de = ein Sauerstoffatom ist, Y
i ' R2—¢i n Wasserstoffatomist, R

30

aufweist.

6. Verfahren nach Anspruch 1, wobei R eine CO,H-Gruppe, ein Rest der Formel CONHSO2R3 oder eine
40 5-Tetrazolylgruppe ist.

7. Verfahren nach Anspruch 1, wobei das Produkt die Formel

45 v-(CH

‘i
I

\ \ : fC-N\- 5

55 0] 6] R

aufweist.

1,),-CO,H
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15. Verfahren zur Herstellung ei.ner Verbindung der ier st en Former —m——
Anspruch 1y in der m=1, n =2, X ein 30 Sauers

Ei nfachbi ndung an der 2-Stel'l ung g SR&T b Wassers m,'ﬁ ’m;"mv\u)ﬁ'iﬁ
COOH Gruppe ist, und Rl eine 4-Cycl oﬁ exy uten 2-yl gruppe ist,n

Schritte des Verfahrens wie in Anspruch 1 definiert sind. 16. Verfahren zur
Her st el | engvearaHién navie Akdpfdhl M gvad6ir dag PRUEE [18qTdE8 |3« 44 - AS s Oychbhexybutdmine]-= 1,
n =2, X ei rcadbnyl}-2-oxazbijre-pedbididicid. D1heps2-yliméthgilueazolprapfoasivei aueiusig Eater oder Salz

2- St el | ung dagdn,istR2 ei n Wasserstoffatomist, R eine COOH G uppe ist, und Rl
ei ne 5- Cycl ohexyl pent en-4-yl gruppe ist, wobel die Schritte des Verfahrens
W e i ns Aspfedatiien] nathf Anspraght 1sivelgi dds7 Progielt fla5(1@Be.Joufe) HAB S4-B(4-Chirgrhembbuty]-

Ver bi ndung afinolcerbgny8)R-oraspimiET-oxabicysieid: Uheht-2tylinethylithenzolpopionsiurg oderin Egteg pdpr 40
Sauer st of f a¥aFfayostist. y ei ne Ei nf achbi ndUng an der 2 Stel I ung ist, R2 ein
V\asserstoffatom st

hocerth 3@ Gl aeBu eyt s

der ersten ¥ in Anspruch 1. in der m=1, n =2, X ein 45

Sauer st Oﬁ; a\veﬂgn,é Jach X sJuaﬁ @%gﬂf b&b%t'i‘él 88, gﬁ?]ﬁi—ﬁ AUl hohS ot Tamfol

Wasser st of f loSkazofi1-2b36 d Ester oder Sal
3- 1 odpg operBa @t]gru?)zpe]?st ICWobe lelerfa%rere?l'g \/svlereoleﬁ .

Anspruch 1 definiert sind. 50 55 72 EP 0 391 652 Bl I
L1111 1) 34 Wekdnken nabh ASSbASH 1, Wdbeil dab IPrddert 1 £ 2 doARg-2fle wa A T-ORistB ey RG] | €S
Et@at’s cont rc%fbbwqtz&x&uiyﬂﬁarﬁia&cyoﬁ_z2 ﬁEpt-W]meEﬂ,]beB]ﬁlpro&nsaNb odbrTein [Esler Gder Sk, Li
1. Conpose ayanit. pour fornmule Y- cuH2)n-R 10

(G ) 21 / c-N 15S C-N
0 X 208. Verfatyencmas{prAnsprichus vobe is tdem eyodustomen eg = 2.f X eimuPaverdiaffatons dsguéleine m
est egal & BinfachbigdyngBan der @Stell@gadt. F elp Wasserstoffapmdsl. eineyCRGH-Goippq igt, giddi) gine
vinyl e ou Ursatyletugpesi®in si npl e, - A condition que, quand n est egal a 0, Y soit
une |iaison si rrpl e, 25 : R est (I)ZH Q02-ndtal alcalin, C02- aI kyl e,
CH20H 25 CiHaaTER, nactrdopesuch . 3topeitip S9m) Ripdukt B =doRaptX 618 %qﬁefsw R &R | e
groupe 5- te'f'%%?'ﬂ?‘yl‘%a" ??'géfeﬂ'urﬁuﬁ‘ 8 e iesersigialomyistcf siee GOOHEIUPRY istyuryd R' eine

I hydr ogend® BUPRIE Be 5 kyI e, al cenyl e, al cynyl e, aryI e, aral kyle,

CyCl Oal k¥é q’e a Cn Z?..Ira em% Ver er e reOnCyOfmeq SE"S ru m gr Oll'pﬁ oin
|1 dt droyel STt @f 4 J’ % E.Mgchﬁé‘f $T§§9>eg i) el Wit o R oine

COOH-Gruppe ist, und R' eine 4-Cyclohexylbuten-2-ylgruppe ist, wobel die Schritte des Verfahrens wie
in Anspruch 1 definiert sind.

16. Verfahren zur Herstellung einer Verbindung der ersten Formel in Anspruch 1, in der m=1, n=2, X ein

L ® Sauerstoffatom ist, Y eine Einfachbindung an der 2-Stellung ist, R? ein Wasserstoffatom ist, R eine

\_ COOH-Gruppe ist, und R! eine 5-Cyclohexylpenten-4-yigruppe ist, wobei die Schritte des Verfahrens
h wie in Anspruch 1 definiert sind.

17. Verfahren zur Herstellung einer Verbindung der ersten Formel in Anspruch 1, in der m=1, n=2, X ein

40 Sauerstoffatom ist, Y eine Einfachbindung an der 2-Stellung ist, R? ein Wasserstoffatom ist, R eine

COOH-Gruppe ist, und R! eine 4-Benzyloxyphenylgruppe ist, wobei die Schritte des Verfahrens wie in
Anspruch 1 definiert sind.

18. Verfahren zur Herstellung einer Verbindung der ersten Formel in Anspruch 1, in der m=1, n=2, X ein

45 Sauerstoffatom ist, Y eine Einfachbindung an der 2-Stellung ist, R? ein Wasserstoffatom ist, R eine

COOH-Gruppe ist, und R' eine 3-lodpropen-2-yigruppe ist, wobei die Schritte des Verfahrens wie in
Anspruch 1 definiert sind.

50

55
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30 het er ocycl e aromati que-al kyl e, ou un groupe am de ﬁuH est

facul tati vement substltu6 par un groupe al kyle, aryle; mmllalllm Illl

cycl oal kyl al kyl e; et R2 est |'hydr gr oupe aI
aral kyle, ou bien R et R2 for rrentéwg\ggce%élforre d' azote auquel "l s*sont

lies, un'cycle de 5 a 8 chatnons; R3 est un groupe al kyle, aryle ou

ar al kyl e géveldicatoms | ' hydr ogene ou un groupe al kyle, aryle ou 35

aral kyl €; retendieations pgucies Etatsodoirh@antsl eEvagRe ATBE MK, R DE &R ML, ENLYISEACK; 1P
qui est facultativenent substitue par 1, 2 ou 3 substituants hal o, un
substituamt Gompbs,ayam paulehilé uant al kyl -aryle, un substituant haI oaryle, un
subst | -5 tuant cycl oal kyl e ou un substituant alkyl cycl oal kyl e;

"cycl oal kyl e" desi gne un groupe cycl oal kyle en C3 a- g g( e

facul tativenent substitue par hal ogbne, aI Kk [ &%gz)ﬁar yl e" d6si gne
un groupe phényl e ou naphtyle, dont cha facul tativement 1 ou 2
substituants choisis entge |les ¢ b s2 Iﬂk eef trifluorondthyle, |es

at ones "Y' hal ogene (4, A ] ¢t | es groupes al coxy. al kylthio,

al kyl sul finyle et alky sul fon . 45 "aral kyl e" deS|gne un groupe
"al kyle" tel que dMi R Sys mai s portant yn substltuant "aryle" tel
qu' il est d6fi ni , ~ Ndesi qhe/u groupe "alkyle" Iid a un
atone d, oxygbne; " e, sat\gt6" | un cycle satur6 a 5, 6 ou 7
cha~non% qui conporte 1 ou onmes ckgpsis entre |'azote,
I'pxygene et le soufre, et qu estX | tativeftent substltue par "al kyl e",
5Q_/ aryle "cycl oal kyl e" ou "cycl oal kyl al kyl e"; "h6terocycle

aronmat i que” desi gne un cycle aromatique a 5 ou 6 chati nons qui conporte 1
ou 2 hei er o-yadompEsStod 18t SiEr8o-BOhdres, formilleDdas laduexygene et | e soufre et qui est

facul tati vemenin esudgsitsi t,@oupar "al kyl e", "aryle", "cycloal kyl e" ou

"cycl oal kyl al kykst'égal 89, 72, 3cu4£~P 0 391 652 Bl

| 11110i I 111111V est Q le @ovneoiele veuamiigjsen simpleridéoodiidnmue. uangyraest é9sba P. ¥ eaitrne e
(G- Y2) m 1@pison simple; 0 15 3.

Conpos@ sel on R #st €Qxth e aiebaicalin. GRaralkyip.cGilzOH. FPNHSQFC. CONR* Yoy Srtétrazgifisod 6
Selon | a reveMPE 8. 8ynd F ostja BeuRsSuiFrFaiyRrricet e @¥F - 25v ( Cs2 n 25

c:l_lz ml 3§est0 SouNN
( ! est I'hydrogene ou un groupe alkyle, alcényle, alcynyle, aryle, aralkyle, cycloalkyle, cygoalkqu

kyle. un hétérocycle saturé, un groupe hétérocycle saturé-alkyle, un hétérocycle aromatique, un groupe
30 hétérocycle aromatique-alkyle, ou un groupe amide qui est facultativement substitué par un groupe
alkyle, aryle, cycloalkyle ou cycloalkylalkyle; et
R? est I'hydrogéne ou un groupe alkyle, aryle ou aralkyle, ou bien R' et R? forment, avec I'atome
d'azote auquel ils sont liés, un cycle de 5 & 8 chainons;
R? est un groupe alkyle, aryle ou aralkyle et R est I'hydrogéne ou un groupe alkyle, aryle ou
1 35 aralkyle;
S et dans laquelle:

) "alkyle” désigne un groupe alkyle en Ci & Ci2 qui est facultativement substitué par 1, 2 ou 3
substituants halo, un substituant aryle, un substituant alkyl-aryle, un substituant haloaryle, un substi-
tuant cycloalkyle ou un substituant alkylcycloalkyle;

40 "cycloalkyle" désigne un groupe cycloalkyle en C; & Ci2 qui est facultativement substitué par
halogéne, alkyle et/ou alcoxy;

"aryle" . désigne un groupe phényle ou naphtyle, dont chacun porte facultativement 1 ou 2
substituants choisis entre les groupes alkyle et trifluorométhyle, les atomes d'halogéne (Cl, Br ou F) et
les groupes aicoxy, alkyithio, alkylsuifinyle et alkyisulfonyle;

45 “aralkyle" désigne un groupe "alkyle" tel que défini ci-dessus mais portant un substituant "aryle”
tel qu'il gst défini ci-dessus;
"alcoxy" désigne un groupe “"alkyle” li¢ & un atome doxygéne;
"hétérocycle saturé" désigne un cycle saturé A 5, 6 ou 7 chainons qui comporte 1 ou 2 hétéro-
atomes choisis entre |'azote, I'oxygéne et le soufre, et qui est facultativement substitué par "alkyle”,
50 "aryle”, "cycloalkyle” ou "cycloalkylalkyle™;
"hétérocycle aromatique™ désigne un cycle aromatique 2 5 ou 6 chafons qui comporte 1 ou 2
hétéro-atomes choisis entre I'azote, I'oxygéne et le soufre et qui est facultativement substitué par
"alkyle”, "aryle”, "cycloalkyle" ou "cycloalkylalkyle".

N
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35 6. Conpos6 selon |a revendication 1, ayant pour fornule 40 '

Y-(CN.< g+ ( cg) ,,, Y( C) N /[ 6. Conpose sel on
| une quel conque des revendi cati gpsy nt es, dans I m m Iﬁl
CONHSO2Rt 3 ou 5-tetrazolyle. 74 *956%%?‘ M S* 7. ﬂmmm Ml H
revendi cation 2, ayant pour fornmule 5

Y- (C=2) nz. C@deﬁs@selomarevemaﬁommmmm-rmm(nﬂ 2X / 10N O R/C-N O
0

R2 8. Conpose selon |a revendication 1, qui est
1 "acide [1S-(1a, 2a,3a,4a)]-2-[[3-[4-[[(4-cycl ohoxyl butyl) -
1

am no] car bonyl ] - 2- oxazol yl ] - 7- oxabi cycl of ¥-(CcH 6 -

] - hepts- 2-yl ] met hyl ] benzenepr opano | que, ter ou 20R un sel de
celui-ci. 9. Conpose selon la reu 'qg qui est |acide

[ 1S-(1a, 2a, 3a, 4a)] - 2- 4-chl’orop butyl J-

am no] car bonyl ] - 2- oxgzol yl J{- 74oxabi cycl o[ 2. 2. 1} hept - 2- yl ] ndt hyl ] benzenepr op
anol que, ou un ester/ ou un de celui-ci. 25 10. Cbnpose selon la

revenf cation 1, qu
[ 1S-(1a, 2a, 3a, 4a)] - 3-
am no] car bonyl ] - 2- oxazo
] - hept - 2-yl ] ndt hyl ] benzbn u un ésg’er ou un sel de celui-ci. 30
11. Cgirpose selon la revendication 1, qui est |'acide

[1S-(1a, 2a,3a,4u)]-[2-[[3-[4-[[ (4-cycl ohexyl butyl) -

- ami no] car bonyl ] - 2- oxazol yl ] - 7- oxabi cycl o[ 2. 2. 1] - hept - 2-yl ] et hyl ] phdnoxy] ac
i (i gue, U CYMp®S 6&6n 10 teveHaicstdh 1dﬁn£ﬁhd¢lmeh stn2, Conpose selon |a

revendi cation 1, qui est |'acide (1

S- (| ap2a4. 3&prpgst sdler Ip Bvéndlichtiof 7, aferd ipad tdrylieoct yI ) am no] -

car bonyl ] - 2- oxazol yl ] -7-oxabi cyclo[ 2. 2. 1

] - hept - 2-yl ] n6t hyl ] benzenepr opanol que, ou un ester ?u‘yn de celui-ci.
13. Conpose selon |l a revendication 1, day Bue ﬁl 2, Xest 0, Y
est une l|iaison sinple en p03|t|gP32q RZ N. R est COOH et R est le
group@ pentyle. 40 14 sel 0@ ‘ma di cation 1, dans lequel m=1

n =2, Xest 0. Y es kla son sinpleemposition 2, 'R2 est H R est

ohsxg{butyl)

COOH et R est |e gyoupe ptch orophenet hyl e. 15. Conpos6 de la fornule
donn6e dans la rev i

nfl, dans lequel_m=1, n =2, X est 0, Y est
une R

® ' EN/ )
| \o\ sj\ \ g2

35 -

40

45

50
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6. Composé selon I'une quelconque des revendications précédentes, dans lequel R est COzH,
CONHSO2R? ou 5-tétrazolyle.
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45 |'iaison sinple en position 2, R2 est H R est—ccoHet—R—est—e—
groupe 4-cycl ohexyl but6n-2-yle. 16. Conpose de |la fornule donnee dans | a

revendication 1, dans |equel m= 1gphy g91%82%1€St O, leiwm&ul"ﬂm;mm
sinple en position 2, R2 est H, R est COOH et R est

5-cycl ohoxyl penten-4-yle. so 17. Conpose de |la formnmul e donnee dans’ 14

r evendi cat. oCorhposél seish th egendication 2, afant pourfadnuleX est 0, Y est une |iaison
sinple en position 2, R2 est H R est COOH et R est |le groupe

4-benzyl oxyphdnyl e. 18. Conpose_de |la fornul e donn6e dans | a revendication
1, dans lequel m=1, n =2, X est 0. Y est_une Iiai{sge.,sug;pl 068 position
2, R2 est H R est COO—| et R est Ie gr oupg getd- Pr Opore- "R yre2~ 55 19.

Corrp05| tion pernettant d'inhiber ae)q} Phaquettaire et |a
bronchoconstricti on, une gUant i i cace d'un conpose tel

gu'il est d6fini dans/l une guelfconque des revendi cati ons pr6ceden- tes, et
un porteur pharnmaceut/ quenent acceptable pour celui-ci. 75 EP 0 391 652
Bl 0 11 11%8 1! L0. éllllsatlon d' un conpose te
qu' il est defini dans | des vevendi cations 1 a 18 pour la
fabrication d un nedi canent tta?t 'Gthi ber |' agregation plaquettaire
et |la bronchoconstriction, ra trati %u systene circulatoire d' un

manmi fefse hote. s 21. Uilisation selon |la revendl cation 20, dans laquelle
| edit conmpose est adm nistre sous une forme convenant a son adm nistration
;dans une quantite conprise dans |'intervalle de 0,1 a 100 ng/ kg. 22.

Ut\/|l sati @ dorigos€ GEIPO 3L révehdiatidn’ UNgui e 4218 US (16,28 3d,RYIeBHE A icodichexy baty (-3
pour | a fabr erciadlcaeong]- amaimcjmbamtlo[aenmb&mmetﬂyllbarhzhnlwropénomgé Ggadn ester ou

pl aquet foai r eun DdP@ui-tit i | | sati on d' un conpose selon |'une quel conque des
revendi cations 1 a 18 pour |a fabrication d un nedi canent pernettant

d' i nhi ber % aCerrest Relerblesevendiedtion 1.aavs 6 | 'acidegl 1 B tarPi Berf) - RUB-[4{U{ 4-¢hjosombdnyibuttun
conpose sel ofMinelFRoNYlRpativiife ehicyciold - erhgpiatimghyloanzgnopprgigire. gy un ester ou
fabrication Ef'?i’hdel?'“"c' mddi cament pernettant d' arrdl i or er un

dysf onc® |o rrent fi\r di - sch m |.isati d' un ?bo ose
Ton 1 urld Geaies ”ﬁ( C‘g @{# g A A s
ﬁgd?rc'anem ol ggég%’b wﬁ%ﬁﬂw ﬁw?gv'gﬁweafeaﬂf@ G oo o
Uilisation d un corrpose sel on | " une quel conque des revendications 1 a 18
pour. | a,f 3Rr bGALES @elgn SR BN lquP 6 Talide [Ys-(H122. R SYE -[{3-[19}(‘(4—‘1%%@%@ I a
2-0X;

thrombose veifigdiSfboonyliL HrRdolcyEorSlz. H%S&%ﬂ&ﬁylﬁﬁ&@ﬂ]
revendi cat i oggg ceﬁ,.-g,S pour "I'a fabrication di canent perrrettant de

prevenir ou de reduire la perte de pl aquettes pendant la circulation 25

ext r acor paretérposshion U delengiddtibd1) otk odi'aEi@PSEIE,28 84, N2 ([ (7R RN Y FanthdF
revendisat i otboiylFe-d8zopQiTroxdbityEIEIRR I FrRpt-2o/imeihi hedkeiboRpaMRTbe, AT Ulitdstellbl ufl el
thaiter |es dde@sbseires par brOure et/ou de favoriser la cicatrisation des
pl ai es, sous une fornme system que ou topique. 30 29. Utilisation d un
conpose sdB.ofonposinselapue reyendigation dedans degaatah eat. inon R, X eat Q.8¢ pshwne liaison simple en
fabricati on epsitien 3B pt 408 est GROHTME Rt eshie arhure Badtyler e une attei nte nyocardi que
post-l shem ue dans les 6 heures d un infarctus du ocarde, en nBne tenps

qu' une qudftt PTEPORK $9'9R R eevendigation Jefns f8aps! MGl Lt e X S8t Cogatt &ne liaison simple en
position 2, R?2 est H, R est COOH et R! est le groupe p-chlorophenethyle

15. Composé de la formule donnée dans la revendication 1, dans lequel m = 1,n = 2, Xest O, Y est une
45 liaison simple en position 2, R2 est H, R est COOH et R! est le groupe 4-cyclohexylbutén-2-yle.

16. Composé de la formule donnée dans la revendication 1, dans lequelm = 1,n = 2, X est O, Y est une
liaison simple en position 2, R2 est H, R est COOH et R! est le groupe 5-cyclohexylpentén-4-yle.

s0 17. Composé de la formule donnée dans la revendication 1, dans-lequel m = 1, n = 2, X est 0, Y est une
liaison simple en position 2, R? est H, R est COOH et R! est le groupe 4-benzyloxyphényle.

18. Composé de la formule donnée dans la revendication 1, dans lequel m = 1,n = 2, X est O, Y est une
liaison simple en position 2, R? est H, R est COOH et R est le groupe 3-iodo-propén-2-yle:
55
19. Composition permettant d'inhiber I'agrégation plaquettaire et la bronchoconstriction, comprenant une
quantité efficace d'un composé tel qu'il est défini dans I'une quelconque des revendications précéden-
tes, et un porteur pharmaceutiquement acceptable pour celui-ci.
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ment adm nistrde. 30. Utilisation d un conpose sem 29,
dans liaquetle ledit agent fibrinolytique est un t- ki nase,
| " uroki nase, |a pro-urokinase ou ggy s@gyeaee acti v m" MTEHM ene

ani soyl e et de streptokinase. 40 31. Pr ocede de preparati orrpose
ayant pour formule ( C {2 V m9 ( CI )Hso~—~~

~~~~~~~~ 20 -Utilisation~d'un composé tel qu'il est défini cﬁns IRnélEueﬂbﬁnque des revendications 1 & 18 pour la
N~ 0O fabti¢dRorl d'@ médicament pervrettant @inhiber I'agrégation plaquettaire et la bronBhdodnstricioo ger | S
t ous ses stadmpistratisaesyetdme tignlatoitecd whamsnnhi@gnétel e m est egal a 1, 2 ou 3; n
estegal 0, 1,2.3 ou 4; 76 EP O 391 652 Bl I 311 111

| 1J1 %1121 Utiisajion] sefonCa revendicafign 205 dghsclaguells ledih cominsh @st admynistré cgus es fomae son
sinple, a @emvs@anba)maﬁm@ﬁtraqeredanaw&rﬂqanﬂteecsmpréga?nsam@rvaﬂp defhtta lﬂ%"ﬂ"ﬁgm son
sinmple; R est CO2H, C02-ndtal - alcalin, C02-al kyle, CH20H, CONHS02

CONHR3' l@"ﬂa‘éﬂ"rda‘?o?“glp%se selop dppecaveisongre Fﬁwezﬁ&s'caﬂaﬁaha 18 Row la If%’"ﬁﬂ"%ﬁé"

5- tetrazol yegicament pgrp tﬁﬁ‘tq@tﬁhleag@'at'g" plaquettaire. "ot O, SouNH, R est | hydr ogene

ou Un Hhsa onycl un CO?T\J c&h eIo ! Ual C%E U %ve b [.JﬂaS.I % Ol(l:l'y %ml:aklgn g’ n
cyelbark *R@d.cgﬁen? erﬁer"oc O L Ele h[%a,?g‘?.é.m VA shf PePdcycre e

sat ure-al kyl'e, e arona , un groupe- hdetdroc cIe

ar omat i queg éé On GrunCb &égsreB F?ﬁnear!iﬂeﬂ&:qgé* bes3ben :@&u%st %'1\4%’\5 rebHEESA Gt par

un grwpe a‘L ,ﬁem Ak rsntocam &a ukws@onaténmht gLt Scnedtiqud O
est hydrogene ou un groupe al kyle, aryle ou ara ky e, ou b| en R et R2

f or nent , 252\Aksafionad @NBMPosEZRlor I'ané0giRicorghé désOmbentitatitns 1B 18)Rlrtla Gdritatien Sun
chalnons; R&dieahentiPer@étante traitek 1l nephrépatile@ravidiqad. al kyl e et R36 est |' hydrogene
ou un groupe al kyle, aryle ou aral kyle, et dans laquelle: is

"al kyke" 26] G4iisgtive dum gpmpogdesetah Kyrdeequelgor@ue gesCeendicatiorst a f18malrt latfabrieatiend’un
substit ue pedicamenPpeymetBnigigipsivérireade sdhied lpthrombosoueigeuse.uant aryl e, un
substituant al kyl-aryle, un substituant hal oaryle, un substi- tuant

cycl oal k& dtisgtion e’ unLAPTPPIELAeleR Tenekgre égw%awryveed'catwd ddBlepurde fapdegtighdunin
groupe cyclmgdickyank perprettant ge mréveipu €8t réguie U (PaT ¢o raqretiey petdpat iy Ggyiation

hal ogé&he, &G de/ ou al coxy, 20 : "aryle" desi gne un groupe phényl e

ou naphtgH dont chacun po,' ? facuzpt ativenent 1 ou 12 ) ] ch,0| Si s
entre | e % ‘°t°° r8V°"FEa§'° t ﬁeg F’a“’ 3 Q%aﬁ S
ou F) et é ent perm tant e trau er ssures par luré et/ou de avonser a cucatnsatlo S p es.

sous une forme systémique ou toplque
30
29. Utilisation d'un composé selon P'une quelconque des revendications 1 & 18 pour la fabrication d'un

médicament permettant de réduire une atteinte myocardique post-ischémique dans les 6 heures d'un
infarctus du myocarde, en méme temps qu'une quantité efficace d'un agent fibrinolytique est égale-
ment administrée.

. 35

N/ 30. Utilisation d'un composé selon la revendication 29, dans laquelle ledit agent fibrinolytique est un t-PA,

' la streptokinase, I'urokinass, la pro-urokinase ou un complexe activateur de plasminogéne anisoylé et

de streptokinase.

40 31. Procédé de préparation d'un composé ayant pour formule

e (O -
-(CH,) -R
45 (cH

50 ' N ﬂ /R

55 :
y compris tous ses stéréo-isoméres, formule dans laquelle
mestégala 1,2 0u 3;
nestégal 20,1,2 30u4;

76



| es groupes al coxy, alkylthio, alkylsulfinyle et alkylsulfonyle; "aral kyl e"
d6si gne un® groupe "al kyl e" tel que defini ci-dessus '

substituant "aryle" tel que d6finiggipd¢ss287 25 nmmlﬂﬂ"]mwlmum ghe
un groupe "alkyle" 1i6 a un atone d' oxygene, "h6terocytl & satute"sddsi gne
un cycle satur6 de 5, 6 ou 7 chatnons qui conporte 1 ou 2 hetero- atomes
choi sis entre |YeaizOtuw grdUb@)sd:yx@,eecnemeﬁnanéoe sieplef & eetletcom[iilbn awl qtfaﬂ@blleit&bal‘denﬁﬁﬁlt
substi t ue pawne'ligibdaysimple; "aryl e”, "cycl oal kyl " ou "cycl oal kyl al kyl e";

"het 6rocycl i qué® est &Rl |Qﬁzeﬂeta!l@Galgnéouwmy@HéDfammusoiﬁieC@WFB’ ou 58teimiln@ns
qui conpor t ecette gapdiiosqye, quand i ek fecgraype Prislyazohvlsi w o apira que Ot azote, ' oxygene
et le sbufre efX ®§if. S¥NHacul tativement substitue par "al kyle” | e"
"cycl oal kyI e" 5‘u°3*é €r°€%n°lavlua|9reyﬂ’eea'kvlec%weam @leynyls. re.celyle: qyﬁloft'wn@fp flievdal-un
conpos, én’ﬂn I?t cy I ré, @n prou e héi§ satune,aug ecuhéjgracyclegrpmafigues yngroupe
Caquel | o R & f°§ w ke ggugeeﬁmag CHeEPS(<UPLERPY S5RH1S 21  puee

le c a yl
hal og6nure ,, ? eou - rou 'gﬁ% dit h enu §1c | de avec une
me
am ne de for&rﬁ [g f'éSU' a%g sHadds ‘19%? |Q§g§ (ﬁ'ﬂ%‘g' ?5’0'&?"
former des pro u'e l 0 arg ([ % %stqlﬂgdro %bﬂp (?k, lso
netal al cal i,y fl on se un pro UI ans | var: | 5our
former un pré?q;,Hst,aqgé],gs quuel R est CO2H, et on forrre un sel de met aI

al cal i nsde cel vdiy@k aesishoQ diiBe TRAE n AN 8L ul 65t thckiivori@htESibstiRg phl 1, 2 o . 0
391 652 81 substituants halo, uh skislitldnt ahfe, Lh bubbdidahtl ailyl-3did Lun' substituakt haloMyle, $h Substi-
- Revendi cat i st @Ridilkyies ntsobstua® Bkyigeibamyles sul vants: ES, GR 1. Proc6de de
pReparation d' tuyclaKyRO Jesigngaunt griupll lcydicaikpid led Cf-2 CLHgui et facuttativédinCsubkidué pam
R 10 N O X 'halogéne, alkyle et/oualdgxyN 15 ly
conpri 9ot ous sEmylet désigoe iup ograupe phéryier pa Inaphtyien Siottachia@in | mort2 (acultativement M @s g
egal a 1, 2 sybstiBantycheisis epiralbs growpes dlkyk, ot Fifigaromiéthyls, s todes d'ealogbrufleBrour)l @ ou
une | i ai son '& gippes aleexy; glidihioi drlsyjfinyle etalmirdifnyisst egal a 0, Y soit une
i ai son si er| aralkyle désigne un groupe “"alkyle" tel que défini ci-dessus mais portant un substituant "aryle”
tel que défini ci-dessus;
25 "alcoxy"” désigne un groupe "alkyle" lié 2 un atome d'oxygéne;
"hétérocycle saturé” désigne un cycle saturé de 5, 6 ou 7 chainons qui comporte 1 ou 2 hétéro-
atomes choisis entre I'azote, I'oxygéne et le soufre et qui est facultativement substitué par “alkyle”,
"aryle”, “cycloalkyle"” ou "cycloalkylalkyle™; .
"hétérocyclique aromatique” désigne un cycle aromatique de 5 ou 6 chaions qui comporte 1 ou 2

a0 hétéro-atomes choisis entre ['azote, I'oxygéne et le soufre et qui est facultativement substitué par
"alkyle”, "aryle™ "cycloalkyle" ou "cycloalkylalkyle", caractérisé en ce qu'on transforme un composé
de formule
Y¥-{CH -R
L 35 ( 2 )n
o~ _. ( CI'I2 )m | |

40

\J

dans laquelle R est autre que CO;H ou son sel de métal alcalin, en sa forme halogénure d'acide, puis
on fait réagir ledit halogénure d'acide avec une amine de formule HNR;Rz, selon des modes
opératoires classiques, pour former des produits dans lesquels R est autre que CO2H ou son sel de

50 métal alcalin, et on hydrolyse un produit dans lequel R est CO;-alkyle pour former un produit dans
lequel R est COzH, et on forme un sel de métal alcalin de celuu-cn selon des modes opératoires
classiques. -

§5
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R est CO2H, C02-ndtal .alcalin, CO2-alkyle, CH20H, CONHSO2R3, CONHR30 ou
5-tdtrazolyle, h 25 condi ti on que, quand R est | e groupe 5-tetrazolyle,
n soit autre que 0; X est 0, SO%MS% | ' hydr ¢g e
al’kyl e, alcenyle, alcynyle, aryle, aralKkyl e cycl oaTlﬂm"ﬂﬂﬂymﬂmal -

kyl e, un het6rocycl e satur6, -un groupe h6t6rocycle saturb-a '

het er ocyaévendicatioht pourdes EtatsGoaugetantbiuiiafn)y €sperr omat i que- al kyl e, ou un
groupe amide qui est facultativement substitud par un groupe 30 al kyl e.
aryl e. cy.clrombdédecpréparatonciunabiydsé byayt poyr fotmul®2 est | ' hydrogene ou un groupe
al kyle, aryle ou aralkyle, ou bien Rl et R2 fornent, avec |'atome d' azote
auquels ils sont 1i6s, un cycle de 5 a 8 chammons; R3 est un groupe al kyl e,

aryle ou aral kyle et R31 est I hydrogene . g Uuﬂ@ﬁ%kaq, aryle ou
aral kyle. 36 et dans laquelle: / " desi gne groupe al kyl e en

C, a Cl2 qui est facultative @%{nl d 1, 2 ou 3 substituants hal o,
un substituant aryl tituant al kY , un substituant hal oaryl e,
un subbti- tuant cycl oal kyl efou un substituant al kyl cycl oal kyl e;
"cycl oal kyl e" d6sygne un upe cycl oal kyle en C3 a Cl2 qui est

facul tativement subgtitu6ipar 40 N hel og;mle, al kyl e eVou al coxy; "aryle"
desi gne un groupe ph ou ht w| e, ttdo chacun porte facultativenent 1
ou 2 §5ubsti tuants choi 9§ s \ent ne | e}s grSu s .alkyle et trifluoronethyle, les

atones d' hal ogene (O, Brgou -F l es gr es al coxy, alkylthio,

al xkyl sul fi nyI e et al kyI sul fonyl e; "aral kyl e" designe un groupe "al kyle" tel
que, defl n| -dessus nais portant un substituant "aryle" 45 tel que
defi ni d&smp&&;todéaé&%wlisMsgmuumawwm "alkyle" lie a un atone

d' oxygene; "helestrégapal 2osat ur 6" designe un cycle satur6 de 5, 6 ou 7

chai nons qui rcesnpmri e, 112,@wud; h6t 6ro- atones choisis entre |'azote,

I ' oxygene et ¥ estf,blffgrelpewinﬂubu wtliarﬁmkhrﬂatéicammqus gt inteaﬁégplaéro Yaiokyahe"
"aryle", " dii;i@h@'mp | e" ou "cycl oal kyl al kyl e"; -so "h6t erocycl i

aromat i que de estgFf& Hu ROTéticalegling GRe ldie eOn, W*@th’alcﬁb'ﬂﬁa“qlulf’"émﬂv%t

ou 2 6t er Goitighase. ?PHEH Bpd '9691?%@51‘5"a@6‘!°e"59'”65@@-@r99 et le soufre et qui est

facul tati vema’ﬁ?“?u%g‘f tu6 par "al kyl e” c cI oal k ou

"cycl oal kyl I@ufl “VdfigléP%l& ‘6?9'%"8" é'h '?:é'c 'eoﬂ%’f‘ ley gevte 8 'ehﬁy%’ %§6°"H@V'a"

fornul e 55 g het  f ré, un groupe eterocyce sat S-alkyls, z eterocycl a m ouge

2 1 5 hete § %ﬁ § zlr "ﬁ"éﬂe‘a@"ﬁ ! gai ple Famddl? equtﬁ Hacg tlgeg}?nts%l.‘bstm.' % tualgrou

al ¢ alk y Ie ou £yc '
hal oanur ea,(;zéigec{s 6ol glgggrfg; ﬂg ?ﬁe OIP%EQWSI% E@h e: b@eétegn%%'e%ome
op6rat oi res Chaagp hrﬂ H|%§pe G o nQroU%Fank%Set l’ﬁm&é&li HydrogEHe oul VASFBEBS SikfTe, BRfle GHET €
que CO2H oyrakpp® sel

\ 35 et dans laquelle:

\_/’ _ "alkyle" désigne un groupe alkyle en C; & Cj2 qui est facultativement substitué par 1, 2 ou 3
substituants halo, un substituant aryle, un substituant alkyl-aryle, un substituant haloaryle, un substi-
tuant cycloalkyle ou un substituant alkylcycloalkyle;

"cycloalkyle” désigne un groupe cycloalkyle en C; & Ciz qui est facultativement substitué par

40 halog&ne, alkyle et/ou alcoxy;

"aryle" désigne un groupe phényle ou naphtyle, dont chacun porte facultativement 1 ou 2
substituants choisis entre les groupes alkyle et trifluorométhyle, lés atomes d'halogéne (Cl, Br ou F), et
les groupses alcoxy, alkylthio, alkylsulfinyle et alkylsulfonyle;

"aralkyle” désigne un groupe "alkyle" tel que défini ci-dessus mais portant un substituant "aryle”

45 tel que défini ci-dessus;
“alcoxy" désigne un groupe "alkyle" lié 2 un atome d'oxygéne;

"hétérocycle saturé” désigne un cycle saturé de 5, 6 ou 7 chainons qui comporte 1 ou 2 hétéro-
atomes choisis entre I'azote, I'oxygéne et le soufre et qui est facultativement substitué par "alkyle”,
“aryle”, "cycloalkyle” ou "cycloalkylalkyle";

50 "hétérocyclique aromatique” désigne un cycle aromatique de 5 ou 6 chainons qui comporte 1 ou 2
hétéro-atomes choisis entre I'azote, I'oxygéne et le soufre et qui est facultativement substitué par
"alkyle", "aryle", “cycloalkyle" ou "cycloalkylalkyle”, caractérisé en ce qu'on transforme un composé
de formule .

e
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metal alcalin, et on hydrolyse un produit dans quuMpour
former. un produit dans |lequel R est CO2H et on formmm”

al calin de celui-ci, selon des m)dgso@gqaggégires 20 ﬂﬂ'

Proced6 selon | a revendl cation 1, dans lequel le pr oddltca pour Ie 2
2CS2) e N (CH2)n ( 30 N

2 3. Proc~cl6 solon la revendlication 1 cldans Ieql u t —2. 40 4.
Procede selon la revendication 1, dans |equ (E%zgoug formul e

CH 0o

(CH2) / ~~Y-(C=2 - 45 (CH.)

NO - R- 50 2'm ~~~~C-N O

R 57 795 EP 0 391 652/ B1 11111311 ML 111111 5. Procede selon |la
revendi cation 1, dans | e [produit a pour formule Cg 2Y-(CH2)-R s 5
(CE2) /Im< 10~~~~~~ : >\ , N 0 RGCNO N

el | a revendication 1. dans | equel R est
COZH CONHSC2R3 ou 5-tetr l'e. ég’ Ripgede selon | a revendication 1,
dans | dfuel le produit a p f or Yrul e/ 25E 1 Z CY2) CY- CH2) n- CO2H 25

2M N 0 R 30 o X l I\ 1/ &GN/~~~ o0
0 ' R 35 8. Procede selon la revendication 1, dans |lequel le
produit est |I'acide [IS-(la,2a,3a,4a)]-2-[[3-[4-1[(4-

cycl ohaxyl but y bR Mq08b FREsP Q%! s SoNX B SnYdel ao/mattiaRkIMY & i 1érm@-hdiogénure dracide,

] - hept - 2- y| ] st fkeik RRABE RAR PEIGEARG dGEBs a9 HE afimb &6 (thuld THNFER,, Ai0f Bbslinodss -

{ Y, opératoires classiques, pour former des produits dans lesquels R est autre que CO2H ou son sel de

\_/ métal alcalin, et on hydrolyse un produit dans lequel R est COz-atkyle pour former un produit dans
lequel R est COz2H, et on forme un sel de métal alcalin de celui-ci, selon des modes opératoires
20 classiques. :
2. Procédé selon la revendication 1, dans lequel le produit a pour formule :
' ' ' Y¥-(CH -R
25 ( 2 ) n
(CH, )y -
30 \
o]
" ' 1"
( c-
) »
- 35
(%

3. Procédé selon la revendication 1, dans lequel m=1 et n=2.
40 _
4. Procédé selon la revendication 1, dans lequsl le produit a pour formule

| ] 7 Y“(CHZ )n-R
45 (C:I2 )m

S0 I ] Ve
; C-N
o‘ s / N R?
55
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40 9. Proc6de selon |l a revendication 1, dans |lequel le produit est |'acide

[1S-(l,a, 2a,3a,4a)]-2-[[3-[4-[[[ 4-

chl or oph6nyl ) but yl ] am no] car bonyl |]-7-oxabi e] !e

] ~hept - 2-yl ] met hyl ] - benzbnepr opa #&aﬁf(&?zg%yun ester onlnI}lilH H "lllel |!|!l-..ci .
10. Proc6de selon la revendication 1, dans lequel le produit est |'acide
[1S-(1a, 22, Beosthe ddonda dolehaibdlion 1, dns Ié]q'i_ael lo produut a pour formule
cyclohexylbutyl)anlno]carbonyl] 2-oxazol yl ]-7-oxabicyclo[2.2.1

}-hept-2-yl ] nbt hyl ] benzeneaceti que, ou un ester ou un sel de celul-ci. 11.
Proc6de selon la revendication 1, dans |/£qué Lt e | aci de

[1S- (14, 2a,3a,4a)]-[2-1[ 3-[ 4- [[(éH ) @

cycl ohexyl but yl ) am -2-&x&%o -oxabicyclo[2.2.1

] - hept - 2-yl ] met hyl Yphenoxy] ateti que, ou SO un ester ou un sel de
celui-ci 12. Procgde selq? lfa revendication 1, dans lequel le produit est
| "acide [1S-(la.2a\3a, 4a) -[[3-]4-]

di n6t ¢l oct yl ) am no]sar ¥

] - hept - 2- yl]nethyl]benﬁsn pr opanor

zol, |Lr% oxabi cyclo[2.2.1

,C{NIUH ester ou un sel de celul-ci.
55 13. Proced6 selon | vendi cat/fon 1. \dams | equel, dans le produit, m=
1, n =2, X est 0. Y est®une ﬁfal on sinpl®® en positionr 2, R2 est H R est
COOH et R1 est |e groupe penty{e 80 EP 0 391 652 B1 [ 11210l
111117° ' | 14. Proc6de selon la revendication 1, dans |equel, dans |e
produit, m=1, n =2, Xest 0. Y est une |iaison sinple en position 2, R2

egt M Rges roc%%:o%tna .Bteneéa.oA F. das0e0 FPssf BO M, @@hmrnhw SétrdzaiePr oced6  de
pr paratlon d" un conposb6 la prembre fornmule de la revendication 1, dans

| equelz M7= HRocéds selohsta J@vendlaatloa(t%ﬁrts l&quelYe §8duitdpBurlidr@mlIGON Si Npl e en position
2, R2 est H Rest COOH et R est |le groupe 4- cyclohexyl buten-2-yle, les
etapes du procede etant telles que definies dans |'a revendi cation 1. 16.
Procede de preparation d' un conpos6 de A7a Py ept &7 el €8phu-EQUH | a
revendication 1, dans |equel myeml,) est 0, Y est une liaison

si npl esen position, ZA~R2 t Rl est |le groupe 5- 10
cyclohexylpenten%?(yle, Les etapes du p de etant telles que definies
ion 1.11

dans |l a revendic Proc6de de preparation d' un conpose de |a
premere fornulexde la revendication 1, dams lequel m=1, n =2, Xest O,
Y est une |iaison s¥ a8 est H R est COH et Rl est le
group€®4- benzyl oxyp &S ;t gs-u procede 6tant telles que definies
dans | a revendication . 't5 18. oced6 \dezpreparation d' un conpose de |la
premere fornule de |a Rvend? ion 1, d&ns |l equel m= % n =2, X est O,
Y est une liaison sinple en position 2, R2 est H R est COOH et R est le
groupe,3- iodo-propen-2-yle, |les etapes du proced6 6tant telles que
df i.ni’es gdamSeshet sEi6Y Bbidnaibdion) 11dans Gogtdl 16 Rrodit 88 14GISAS-(1e 20 3a o) -2-{[3-[4-{114-
cyclohexylbutyi)amino]carbonyl]-2-oxazolyl]-7-oxabicyclo[2.2.1}-hept-2-yliméthyl]benzénepropanoique,
ou un ester ou un sel de celui-ci.

40 9. Procédé selon la revendication 1, dans lequel le produit est I'acide [1S-(1a.2a,3a,4a)]-2-[[3-[4-[{[4-
chlorophényl)butyl]amino]carbonyl}-2-oxazolyl}-7-oxabicyclo[2.2.1]-hept-2-yliméthyl}-
benzénepropa_no'l‘que, ou un ester ou un sel de celui-ci.

10. Procédé selon la revendication 1, dans lequel le produit est I'acide [1S-(1a,2a,3a.4a)}-3-{{3-[4-[[(4-
45 cyclohexylbutyl)amino]carbonyl}-2-oxazolyl}-7-oxabicyclo[2.2.1]-hept-2-yljméthyilbenzéneacétique, ou
un ester ou un sel de celui-ci.

11. Procédé selon la revendication 1, dans lequel le produit est I'acide [1S-(1a.2a,3a,4a)}-[2-[[3-[4-[[(4-
cyclohexylbutyl)amino]carbonyl]-2-oxazolyl]-7-oxabicyclo[2.2.1]-hept-2-yljméthyl]phénoxylacétique, ou
50 un ester ou un sel de celui-ci

12. Procédé selon la revendication 1, dans lequel le produit est I'acide [1S-(1a.2a,3a 4a)]}-2-{[3-[4-[[(7.7-
diméthyloctyl)amino]jcarbonyi}- 2-oxazolyl]-7-oxab|cyclo[2 2.1]-hept- 2-yI]méthyl]benzenepropano ique, ou
un ester ou un sel de celui-ci.

55

13. Procédé selon la revendication 1, dans lequel, dans le produit, m = 1, n = 2, X est O, Y est une

fiaison simple en position 2, R2 est H, R est COOH et R est le groupe pentyle.
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14.

15.

16.

17.

18.

sz |

Procédé selon la revendication 1, dans lequel, dans le produit, m = 1, n = 2, X est O, Y est une
liaison simple en position 2, R est H, R est COOH et R! est le groupe p-chlorophénéthyle.

Procédé de préparatiori d'un composé de la premidre formule de la revendication 1, dans lequel m =
1,n = 2, XestO,Y est une liaison simple en position 2, R2 est H, R est COOH et R’ est le groupe 4-
cyclohexylbutén-2-yle, ies étapes du procédé étant telles que définies dans la revendication 1.

Procédé de_bréparation d'un composé de la premigre formule de la revendication 1, dans lequel m =
1,n = 2, Xest O, Y est une liaison simple en position 2, R? est H, R est COOH et R! est le groupe 5-
cyclohexylpentén-4-yle, les étapes du procédé étant telles que définles dans la revendication 1.
Procédé de préparation d'un composé de la premiére formule de la revendication 1, dans lequel m =
1,n = 2, XestO,Y est une liaison simple en position 2, R2 est H, R est COOH et R! est le groupe 4-
benzyloxyphényle, les étapes du procédé étant telles que définies dans la revendication 1.

Procédé de préparation d'un composé de la premiére formule de la revendication 1, dans lequel m =
1, n = 2, XestO,Y est une liaison simple en position 2, R2 est H, R est COOH et R! est le groupe 3-
iodo-propén-2-yle, les étapes du procédé étant telles que définies dans la revendication 1.
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