el

EP- A- 228 045 di scl oses asymmetric al pha-hydroxythio ethers that are
effective as |leucotriene antagonists and are suitable for the treatnent of
al'lergic conditions. The docunments EP-A-017 332, EP-A-079 637, US-A-4 546
194, EP-A-139 809 and EP-A-150 447 describe SRS-A or |euco- triene

ant agoni sts that contain as a conmon structural feature an al kanophenone
radi cal which is bonded via a chain to a 4-oxo0-4H 1-benzopyrane group. The
i nvention relates to novel substitutedilalkano- phenones of general fornula
I.[err] (1), in which [err] is lower alkyl or nono-, di- or poly-fluoro-

| ower al kyl, R2 is hydrogen, |ower alkyl, |ower alkenyl or nono-, di- or
poly-fluoro-lower alkyl, Xis [errr] alkylene oxy or_thio,. alk is |ower
al kyl ene, rEPsA-1229 Qﬂ5Féﬂ$%1?#ﬁ§nﬁSXNﬂﬁ ni¢ @IMAhYaRA A s substitut ed

by | owerN al thers Oﬁﬁétgéﬁf’xdffé@iﬁgé‘rhs qamlémnﬁdmxm kawy! |

am no nono- or I - am no N0- Or

N, N- di -| owe?re jYitabhe nfor the/ trday ynent quhcﬁc-‘g‘r’f’é%%ﬁ/ c 'ﬁ Mver al kyl

W}JEO- di - be The tdochhent - EB-V\E-FOH? ky32, @P-20/79 @37, aJSqA—4 | 5Aeerlod,

al Koxycar r [

NN- di YI ower%lﬁyf%g %§§ y?d ?aﬁ{ %i?‘%sé}&(‘%&r bs;cg(S K &PHPeu&;-

al koxycar botgiens- @ntaqgnigts bbmbam@w¢a1n¢aﬂnﬁ)cqnmqmr$ﬁﬁu¢QNKﬁl

al kyl car ba”Pé‘ét%Pé fﬁaﬁ ﬁ.l. ddcLREY | i d NSdndéa upsaibst i tuted or
|

is substi - n t nnlety by |ower al kyl, Tower al koxy,
hal ogen and¢%@15yt?r?fﬂuﬁ¥6héﬂﬁ Tbe%ﬁRP¥EFﬂ%;QBRHQ@en or

KJ— . The invention relates to novel substituted alkano-
phenones of general formula I

OH

l
—X-alk-(CH=CH}-—CH— CH- Ry
|
S O —r, (D),
Rg

6]

in which Rl'is'lower alkyl or mono-, di- or poly-fluoro-
lower alkyl, R, is hydrogen, lower alkyl, lower alkenyl
or mono-, di- or poly-fluoro-lower alkyl, X is C,~C;3-

alkylene, oxy or-thio, alk is lower alkylene, n is 1 or
2, Ry is phenyl that is unsubstituted or is substituted

by lower alkyl, lower alkoxy, halogen, carboxy, lower
alkoxycarbonyl, amino, N-mono- or N,N-di-lower alkyl-
amino, carbamoyl, N-mono- or N,N-di-lower alkylcarbamoyl
and/or by trifluoromethyl, or is lower alkyl, mono-, di-
or tri-fluoro-lower, alkyl, carboxy-lower alkyl, lower
alkoxycarbonyl-lower alkyl, carbamoyl-lower alkyl or N-
mono- or N,N-di-lower alkylcarbamoyl-lower alkyl, Ry is
carboxy, lower alkoxycarbonvyl, 5ftetrazoly1, carbamoyl,
N-mono- or N,N-di-lower alkylcarbamoyl, or N-(benzene-
sulfonyl)-carbamoyl that is unsubstituted or is substi-



l.ower al kyl; radicals designated "lower" having not nore than 7 carbon
~ators; and salts thereof, to processes for their preparation, to

phar maceuti cal preparations conprising themas active ingredient, and to
their use as active ingredients in nedicanents. The spatial arrangenent
shown in the above formula | for the preferred conpounds in which the O
atom of the hydroxy group is in the rel gtLve trans-configuration with the S
atomis to be understood as follows: the synbols in the first line lie
above the plane of the drawing and the synbols in the third |ine therefore
lie below the plane of the drawing (or vice versa), which for the formula
shown COFFG&ﬂﬂﬁﬂBJkptthphpﬂgiihﬁlé@&fb@Uﬂ&Wb@ﬂﬂlkﬁS} 1lp8ReYx, adkouydi ng to

the Kahn- | IdPI b he,.sul f
bom (G o FRIbeEn R B S Borbligehot s and R 18 HGRrb8eh BN (1L
nis 2, the lenex |aimyr]s adicalshdesignated Mlowem)'- h@aﬁmgapat meKeand,
when n is 1, rfa?.e £ AU D3V hRd £89 £B( Ensreor$( Qb%o@@%bgu kaki on are

especially preferre I'n a vinylene or buta-1, 3- di'enyl ene radi cal

repr esent ed Wltmé’wtl["@rvr o phaggaceyticad o a¥d®¥Fe bond of the

but adi enyl engndiidly Ahc B! akd ileoIngieadainn adido e thedd uset bs
radi cal alk is preferamdaﬁggﬁ .not nece ssarlly in the cis-configura- tion,

usual |y desi3fiate Bgre HE MESERNERT t hen preferably, but again
not necessarily, haV|ng the trans- configuration, usually, designated (E).

. (Bonzenes Yyl Ol 6 WAMlodlale EhoUAP P ehid! i it o i 1 the

- phenyl noi et I'cate exa unsubstitute
nQJpsubst|tlnhgipqgﬁgnneﬁﬂqpmpﬁunds in which the O atonm of the

" hydroxy group is in the relative trans-configuration with

- the S atom is to be understood as follows: the symbols in
the first line lie above the plane of the drawing and the
symbols in the third line therefore lie below the plane
of the drawing (or vice versa), which for the formula
shown corresponds to the opposite configuration, (RS)-
(SR), according to the Kahn-Ingold-Prelog convention at
the carbon atom bonded to the sulfur atom; (C-5-), and
the carbon atom carrying the hydroxy group, (C-OH). When
n is 2, the enantiomers having the S(C-S-), R(C-OH)-
configuration and, when n is 1, the enantiomers having
the R(C-S-), S(C-OH)-configuration are especially
preferred. In a vinylene or buta-1,3-dienylene radical
represented by the symbol -(CH=CH}y, the double bond or
the double bond of the butadienylene radical originating
from the carbon atom bonded to the radical alk is
preferably, but not necessarily, in the cis-configura-
tion, usually designated (%), the other double bond then
preferably, but again not necessarily, having the trans-
configuration, usually designated (E).

N-(Benzenesulfonyl)-carbamoyl that is unsubstituted or
substituted in the phenyl moiety as indicated is, for
example, unsubstituted or monosubstituted, preferably in



-B:'the ort ho-position. Hereinbefore and hereinafter "lower" radicals and

conpounds are to be understood as being those radi-cals and conpounds
containing no nore than 7 and, unless otherw se indicated, preferably no
nore than 4 carbon atons (C atons). Lower alkyl is, for exanple, [err]
especially straight-chain [err] . such as nethyl, ethyl, propyl, isopropyl,
butyl or sec-butyl, but may al so be a byanched-chain[err] alkyl, such as

i sobutyl or tert- butyl, or a pentyl, hexyl or heptyl radical. Lower alkyl
R1, R5 and as a substituent of phenyl or N (benzene- sulfonyl)-carbanoyl is
preferably [err], for exanple nethyl; lower alkyl R2 is preferably

C2- Chal kyl , theroekhoppespeimy! , and | ower alkyl R3 is preferably C3-Cr7-

al kyl, for exanple propyl, butyl or pentyl. Mono-, di- or poly-fluoro-Iower
al kyl has, for exanple, up to and including 5 fluorjne atonms and s, for
exanpl e, nodereinbeforetand fhereinatter "lowek! aragicals |and yoro- or
[err]-trifly ﬁ.ﬁo{lﬁaé]é%w:o ﬁé'%&éréfbéal@é%i ltn8s8 Padiédlisior oet hyl
or 3,3,3-tri uoroB R&g | uprj na- wgB %er%% and as a
subst i t uent2B@ GAERY ?%PEE&E%P%J“? ??F? TR tﬂ? 9% uor i nat ed

| ower a'ky|oEBerﬁlﬁéeiﬂdﬂb&tedﬁrpieférébuyrﬂe[noréaﬂkgh 4fcarkomnpl e

3,3, 3- trlflugrog gﬁy & ralkenyl R2 is, for.exanple, C2-C4al kenyl, such
as vinyl ﬂ f 8?5 Specially prop-2-enyl (allyl). Lower alkylene is,
for exanple stralght chain [err] alkylene, and in the case of X especially

[err] Lower alkyl is, for example, C;-Csalkyl, especially

U straight-chain C;-C4alkyl, such as methyl, ethyl, propyl,

: isopropyl, butyl or sec-butyl, but may also be a _
branched-chain C;-C4alkyl, such as isobutyl or tert-'. .
butyl, or a pentyl, hexyl or heptyl radical. Lower alkyl

"Ry, Rg and as a substituent of phenyl or N-(benzene-
sulfonyl)-carbamoyl is preferably Cj;-Cgalkyl, for example
methyl; lower alkyl R, is preferably Cp-Csalkyl, for

- example propyl, and lower alkyl R3 is preferably C3-Co-

élkyl, for example propyl, butyl or pentyl.

Mono-, di- or poly-fluoro-lower alkyl has, for example,
up to and including 5 fluorine atoms and is, for example,
mono-, di- or tri-fluoro-C;-Cjalkyl, especially ® -fluoro-
or w,w,0~trifluoro-C;-Cgalkyl, such as trifluoromethyl,
2,2,2—trifluoroethy1'of 3,3,3-trifluoropropyl. Fluorina-
ted lower alkyl R; and as a substituent of phenyl Rj3 is
especially trifluoromethyl, and fluorinated lower alkyl
R3 is. preferably ®,wW-trifluoro-C,-Cgalkyl, for example
3,3,3-trifluoropropyl. '

Lower alkenyl R, is, for example, C,-Cjalkenyl, such as
vinyl, prop-l-enyl or especially prop-2-enyl (allyl).

Lower alkylene is, for example, straight-chain C,-Co-
alkylene, and in the case of X especially C;-Csalkylene,



-4- such as nethylene or ethylene, and in the case of alk especially [err]
suchH as ethylene, 1,3-propyl--ene, 1,4-butylene, also 1,5-pentylene or

1; 6- hexyl ene. Lower al koxy is, for exanple, [err] such as methoxy. Lower
al koxycarbonyl is, for exanple, [err] carbonyl, such as nethoxy-, ethoxy-,
propoxy- or butoxy- carbonyl. Lower alkylamno is, for exanple,

Cl- C4al kyl am no, such as nethyl -, ethylg,-propyl- or isopropyl-am no.

D -lower alkylamno is, for exanple, [err] such as dinethylam no,

di ethylam no or N-ethyl-Nnethyl- am no. N-nono- .or N, N-di-Iower

al kyl carbanoyl is, for exanple, [err]- or N, N-di-[err]-carbanmyl, such as
N- net hyl - sueletdy Imethy Mene dineethylene baand|in Hhe ase Lf fé-)ﬁﬂ exanpl e,
hal ogen havj L C_ lg@g; u ' | ~pREy BS
fluorine, c%kger(l'a{r%\eﬂo‘f% o‘?ﬁ ne. %\%‘iet’ %ﬁﬁ%o%ﬂ@gfﬁ?or l'a | can,
dependi ng @Ry thet Toutih eneluA1ePak RTRENERIQRL X | 1 e TREXLIRD! salts.
Those conpounds whi ch have sufficient acidity, such as, especially, those
havi-ng carboxy, tetrazolyl or sul fanoyl ggroups,.gcan for s with bases,
such as, est%‘E‘F%I?Jy’,m’FYloi/%anf‘&r b%%%%?i/‘br e#b?gb?y(?)mm%‘%%iaéc%l ly tol erable
al kal i net ahetitbkyp. especially sodium and potassium salts. However,
ammoni um salts with ammoni a or physi ol o- -5- gically tolerable organic

am nes, such as nono-, di- or _
Lower alkoxycarbonyl is, for example, Cl-c4alk9xy—

carbonyl, such as methoxy-, ethoxy-, propoxy- or butoxy-
U carbonyl.

Lower alkylamino is, for example, C;-Czalkylamino, such
‘as methyl-, ethyl-, propyl- or isopropyl-amino.

Di-lower. alkylamino is, for example, di-C;-Cgalkylamino,
such as dimethylamino, diethylamino or N-ethyl-N-methyl-
-/ amino. '

N-mono- or N,N-di-lower alkylcarbamoyl is, for example,
N-C3-Czalkyl- or N,N-di-C;-Csalkyl-carbamoyl, such as N-
methyl-, N-ethyl- or N,N-dimethyl-carbamoyl.

Halogen . is, for example, halogen having an atomic number
of up to and including 35, such as fluorine, chlorine or -
bromine. '

Most of the compounds of formula I can, depending upon
their individual character, also be in the form of salts.
Those compounds which have sufficient acidity, such as,
especially, those having carboxy, tetrazolyl or sulfamoyl
groups, can form salts with bases, such as, especially,
inorganic bases, preferably physiologically tolerable
alkali metal salts, especially sodium and potassium

salts. However, ammonium salts with ammonia or physiolo-



tr|-Iomer aIkyIan1nes for exanple dlethylan1ne nono-, di- or
'Lrl-(hydroxyalkyl) am nes, such as tris(hydroxy- nethyl)-nethylam ne, or
D-'gl ucosamni ne, also conme into consideration. The conpounds of fornula | and
their salts exhibit advan- tageous pharnacol ogical properties, especially a
pronounced | eucotriene-antagonism For exanple, in vitro in a concentration
range of approximately fromO0.001 to 4.9 ferr] they inhibit the contraction
of a smooth nuscle induced by |eucotriene-D4 (LTD4). This so-called

LTD4- antagoni smis detected experinmentally, for exanple, as follows: in
segment s whi ch have been renmoved fromthe ileumof a guinea pig weighing
300-400 g agﬂcamlyhthheeabkenorganbatem1nﬁSanSu¢ganSmen°Tn YT 0EE' s

solution at o fer§h,andaiblhenPALAY §8358Lalibil B1BLKIYARIAL, Hofboxygen and

5 % carbon d1ox1 a6 ata ] g contractions are |nduced W t
synthetic | 8licop¥i bHé- DhY@FﬁXNGNSE’ )oamdnes.f SRR andtEre(R¥drex¥red

i sot oni cal ')ﬁeti[{?f)eiﬁé*&ﬁylaﬁlhae behpbyieBshmihbe hesb esmwointloi s det ect ed
after a prel |n1naréﬁ|ncu bation of 2 mnutes and is evaluated as |1C50, that

is to say t RENESABERELAN on whi ch reduces the test contraction by 50 % The
compounds of formula | al so have excellent activity in vivo. In addition,

they have aypel abiuglyalons JUERLA";OhnACkhaT RS Pel SyAsKEEYaBUALT | can

advant age b erapeu i C- exanple, in an in
Vi vo bronchmagnsu5|phaunasbéndacaltPsppemtgsSne&Spﬁgsa&AYhaaerosol

admi ni st r at anB{méeEOgBth'Er‘iQ%Lhﬁ'tﬁﬁoBEQm 0.0001 to 1 %by weight of the
test conpou a mar D4-ant agoni stic effect was denpnstrated. (A

dQJprlptlon of the test nethod can be
For example, in vitro in a concentration range.of

approximately from 0.001 to 1.0 umol/l, they  inhibit . the.
contraction of a smooth muscle induced by leucotriene-Dy
(LTD4). This so-called LTD4-antagonism is detected
experimentally, for example, as follows: in segments
which have been removed from the ileum of a guinea pig

N weighing 300-400 g and which have been incubated in an

| organ bath in5Tyrode's solution at 38°C and while being
gassed with a mixture of 95 % oxygen and 5 % carbon
dioxide at a load of 1 g, contractions are induced with
synthetic leucotriene D, (in potassium salt form) and are
registered isotonically. The extent of the inhibition by
the test compound is detected after a preliminary
incubation of 2 minutes and is evaluated as ICgg, that is
to say the concentration which reduces the test
contraction by 50 %. The compounds of formula I also
have excellent activity in vivo. 1In addition, they have
a relatively long duration of action which is a very
significant advantage both specifically and therapeutic-
ally. For example, in ah in wvivo bronchoconstriction
standard test on guinea pigs, with aerosol administration
of a solution comprising from 0.0001 to 1 % by weight of
the test compound, a marked LTDg-antagonistic effect was
demonstrated. (A description of the test method can be



-6- found in the appendi x after the Exanples). Surprisingly, many conpounds

‘of fornula | also exert a pronounced inhibitory action on other

physi ol ogically inportant enzynme systens. For exanple, the inhibition of

phosphol i pase A2 obtai ned from human | eucocytes was observed in the tested

concentration range of approxi- mately-0.5-50 [err] -(The experi nental

procedure for this determnation is descgibed in nore detail in the

appendi x after the Exanples.) Likewi se, the inhibition of phospholipase C

obt ai ned from human t hronbocytes was observed in the tested concentration

range of approxi- mately 1-100 [err] OM ng to these val uable

phar macol ogi ¥e¥n¢r bpckhe capPen@ix cdbeem dEhe fEXPARX) 4 according to the

i nvention can be used therapeutically in all cases where the action of

| eucotrienes_results in pathol ogi cal cong%éions, and_al] eviate or elimnate
wis

these condi tTHREIFIRGIYr MBRDY THRBO ukeuly I Also exe¥hrat he
treat nent ofp¥dhelinéed conkibi oy aadt tion ems esthérigphysiobsgbeablyy, asthma,

Fibrosis.  oimMmet ERer oot Sy onin Bre StSfey oo JmHBLERESE U oy o
as i nfl amuatphosphdl bpasegragebtained pfrom| hyman keweocytegtwascal ) skin
phl ogi stati cS,dQfFvedeih " €Re "BOELOA é&%&éﬂﬂ?&E{dndP&ﬂ@éq&ﬁsaﬁﬁr y-origin,

as inmld skinirritations, contact dermatitis, exanthemas and burns, and
al so as nucdeatedyib? afe5PheBglél at (Thef expertmental Rrecefduref fe¥mat i on of

the rrucoiﬁ, ’El@is%?ﬂ&fﬁiﬂétigﬁ fyeaese@medli@%of?pa@t@ﬂ%_mntﬁél orf?nal
regi on. ey can SO us S sun, screens, g hi inhibi-.tory effect
o vari ous. TORERGLE  of tetl Ehe pErRRELES: fhcbikewsd, She "heipitLoN
Yoo LT - of phospholipase C obtained from human thrombocytes was :
.observed in the tested concentration range of approxi-
mately 1-100 umol/1.

Owing to these valuable pharmacological properties, the
_ compounds of formula I according to the invention can be
— used therapeutically in all cases where the action of
leucotrienes results in pathological conditions, and
alleviate or eliminate these conditions. Accordingly,
they can'be'used,~for example, for the treatment of .
allergic conditions and diseases, such as, especially,
asthma, but also hay fever and obstructive pulmonary
diseases, including cystic fibrosis. Owing to their
.anti-inflammatory activity, they are also suitable as
inflammation-inhibiting agents, especially as external
(topical) skin phlogistatics for the treatment of
inflammatory dermatoses of any origin, as in mild skin
irritations, contact dermatitis, exanthemas and burns,
and also as mucous membrane phlogistatics for the
treatment of inflammation of the mucosa, for example of
the eyes, nose, lips, mouth and genital or anal region.
They can also be used as sun screens. The high inhibi-
tory effect on various blood factors also points to the
possibility of the therapeutic use of the compounds of



p055|bLI|ty of the therapeutlc use of the conpounds of 7- formula |
‘wher e thronbosis and bl ood coagul ation are indicated. The invention relates
preferably to conpounds of forrmula | in which [err] is [err] or
[err]-trifluoro- [err], [err] is hydrogen, [err] or [err]-trifluoro-[err],
Xis [err], oxy or thio, alk is straight-chain C2-C6al kylene, nis 1 or 2,
R3 is phenyl that is unsubstituted or- g substituted by d-C4al kyl, [err]
hal ogen havi ng an atom c nunber of up to and including 35, trifluoronethyl,
carboxy. and/or by [err] or is [err] trifluoro-[err] carboxy-[err]or

[err]al koxy- carbonyl -C2-C5al kyl, R4 is carboxy or N-(benzene-

sul fonyl ) - cAerawd@ I shenes thyophosdge@ndabd ood coagndpEdrn @fecial ly the
phar maceut i galdi¥ateeept abl e salts thereof. O the above-nentioned conpounds
of formula | preference is given especially to those wherein [err] is [err]
or [err]-trifluoro-[err] is [err] alkenyl or[err]-trifluoro[err], and the
group X is irh@ddﬁhvielmﬁﬂm raylatess iprieferablly Itesmmbohndghef[ err]-C(=0

Shout 1 S, SRR S ISR sl agagial < Fal
Cl—c4a1ky1 Ry is hydrogen, C;-C4alkyl, CZ-C4alkenyl or
W, w-trifluoro-C;-Czalkyl, X is C;~-Czalkylene, oxy or
thio, alk is straight-chain C;-Cgalkylene, n is 1 or 2,
R3 is phenyl that is unsubstituted or is substituted by
C1-Caalkyl, C;-Cjyalkoxy, halogen having an atomic number

-‘of up to and including 35, trifluoromethyl, carboxy. _
.and/or,by-Cl-c4alkoiycarbonyl, or is C;-Cyalkyl, w,w,0-.
trifluoro—cz—c5alkyl, carboxy-Cy-Cralkyl or C;-Cgalkoxy-
- carbonyl-C,-Cgalkyl, Ry is carboxy or N-(benzene-
sulfonyl)-carbamoyl, and Rg is hydrogen, and salts
thereof, especially the pharmaceutically acceptable salts

\ thereof.

Of the above-mentioned compounds of formula I preference
is given especially to those wherein R; is C;-Cialkyl or
®,0,W-trifluoro-C;-C4alkyl, Ry is Cp-Cgalkyl, Cp-Cgq-
alkenyl or &%ayw-trifluoro-cl—c4alkyi, and the group X
is bonded in the para-position with respect to the
R,-C(=0) group, and salts thereof, especially the
pharmaceutically acceptable salts thereof.

Special preference is given to the compounds of the
formula Ia



8 0 [err] (la) in which[err] is [err], [err] is [err] or
[err]-trifluorof[err] X is[err], oxy or thio, alk is straight-chain

C2- C6al kylene, nis 1 or 2, R3is a group of fornula -A-R3" in which -A- is
[err] al kyl ene, phenylene or a direct bond and [err]" is [err] alkyl,
trifluoronethyl, carboxy or [err] R4 is carboxy or

N- (benzenesul fonyl ) - car banoyl, and R5 4 sg hydrogen, and salts thereof,
especially the pharmaceutic- ally acceptable salts thereof. The invention
relates preferably to the conpounds of fornmula la in which [err] is [err]
R2 is [err] Xis oxy, alk is C2-C6al kylene, nis 1 or 2, R3 is phenyl
substituted by [erré .hal ogen having an atom ¢ nunber of up to and

i ncluding 35, triflgoronmethyl or by [err] or is [err]

trifluoro-C3-Chal err] R4 is carboxy, and R5 is hydrogen, and salts
t hereof , especiallly t r maceutically acOeptable salts thereof. The

I nvention rel ates espe to the compounds of foernula la in which RL is
Cl-Cdal kyl, R2 is H@rr] K i s> %sl-tCh=kH)<CitoCsRbkyl ene, n is 2, R3is a
group of the fornula [er i n which -Av"és [err] g{ phenylen@@abnd R3" is

Cl- C4al kyl, trifluoronethyl or -9- d=dabkqyyCacbopyl, R4 is carboxy or
N- (benzene- sul fonyl)-carbanoyl, and R5 g gen,| and salts

L | - in which Ry is C3-Cgalkyl, Ry is C3-C4alkyl, C3-Cgalkenyl
" or W,w,w-trifluoro-C;-Caalkyl, X is C;-Cjalkylene, oxy -
or thio, alk is straight-chain Cy-Cgalkylene, n is 1 or
2, Ry is a group of formula -A-R3’ in which -A- is C;-Cy-
alkylene, phenylene or a direct bond and R3’ is C3;-Cg-
alkyl, trifluoromethyl;“carboxy or Cq-Cgalkoxycarbonyl,
Ry is carboxy or N-(benzenesulfonyl)—carbamoy1, and Rg is
hydrogen, and salts thereof, especially the pharmaceutic-

ally acceptable salts thereof.

The invention relates preferably to the compounds of
formula Ia in which Ry is C;-Czalkyl, Ry is C;-Czalkyl,

X is oxy, alk is Cy-Cgalkylene, n is 1 or 2, Rj is phenyl
substituted by C;-Cjzalkyl, C;-Cgalkoxy, halogen having an
atomic number 6f'up to and including 35, trifluoromethyl
or by C;-Csalkoxycarbonyl, or is Cy-Cgalkyl, W,wW-
trifluoro-C;-Cgalkyl or Cl-C4a1koxycarbonyl-Cl-c4alky1,
R4 is carboxy, and Rs is hydrogen, and salts thereof,
especially the pharmaceutically acceptable salts thereof.

The invention relates especially to the compounds of
formula Ia in which Ry is C;-Czalkyl, Ry is C;-Cualkyl,
X is oxy, alk is Cp-Cgalkylene, n is 2, R3 is a group of
the formula -A-R3’ in which -A- is Cj;-Cjalkylene or
phenylene, and Ry’ is C;-Cualkyl, trifluoromethyl or



t hereof, especially the pharmaceutically acceptable salts thereof.

" Pref'erence is given generally to conpounds of fornmula | or la in which Xis
oxy, and salts thereof, especially the pharmaceutically acceptable salts
thereof: Preference is also given generally to conmpounds of fornula | or la
in which nis 2, and salts. thereof, especially the pharmaceutically
acceptabl e salts thereof. Preference is given generally also to conpounds
of formula | or lain which R3is m[er9 —or m trifluoromnethyl phenyl, R4
i s carboxy and R5 is hydrogen, ‘and salts thereof, especially the
pharmaceutically acceptable salts thereof. Preference is given generally
al so to conpounds of fornmula I or la in which in the radical [err] the
doubl e bond GatiGyadkoxysarhonyly & 18 €APXY 9 NARENZNG™ s to say the

cis-confi gurs’fiilﬂihil)a-f&ﬁmﬁmﬁﬁidl tdrﬁﬂad_.—,t Ci@biy@ﬂby% WaEmh saltsbe present in

t he radi cal s in the hat ay the trans-

confi gurati saﬁﬁgeq]f?e]r]éfoft%‘%%’@d:%q arq'?aceptfﬂﬂ & SayFs
accept abl e sidrsedthereof. Finally, preference |s given generally to
conpounds of formula I or la.in which the chain carbon atom bonded to the
sul fur atom has the (S)-configuration and the chain carbon atom carrying

t he hydroxy l@reﬁﬁprémse time qiven gamenallat itth canrpunds ©f H@awila dspecial | y

- the pharna- C)‘FA %?tfé)'d%cfa'érﬁi tdier@o thereot 1Qespddialyvent i on
rel ates speci |cal y to e conmpounds of formia | _nenti ned in the

Exanples andphq)ghﬁymaqﬁyg%pally acceptable salts thereo

N Preference -is also given generally to compounds .of
formula I or Ia in which n is 2, and salts thereof,

- especially the pharmaceutlcally acceptable salts thereof.

Preference is given generally also to compounds of . ‘
formula I or Ia in which R3 is m-C;-Cgalkylphenyl or m-

( trifluoromethylphenyl, R, is carboxy and Rg is hydrogen,
and salts thereof, especially the pharmaceutically
acceptable éalts thereof.

Preference is giveﬁ generally also to compounds of
formula I or Ia in which in the radical -(CH=CH)p,- the
double bond adjacent to the radical ‘alk is in the (2)-,
that is to say the cis-configuration, and the additional
double bond which may be present in the radical
-(CH=CH),,- is in the (E)-, that is to say the trans-
configuration, and salts thereof, especially the pharma-

ceutically acceptable salts thereof.

Finally, preference is given generally to compounds of
formula I or Ia in which the chain carbon atom bonded to
the sulfur atom has the (S)-configuration and the chain
carbon atom carrying the hydroxy group has the (R)-
configuration, and salts thereof, especially the pharma-
ceutically acceptable salts thereof.



especialIy'pharnaceutically acceptabl e salts. The process according to the

i-nveéntion for the prepara- tion of conpounds of formula | and their salts

i s based on nethods known per se and is carried out as follows: an epoxide
of formula Il [err] in which [err], X, alk, n and [err] are as defined
above, is reacted with a thiol of formula IIl [err] (1l1l), in which R4 and
R5.are as defined above, or with a saktiphereof, and, if desired, a
conmpound obtai nable in accordance with the process is converted into a
different conmpound of formula f; a stereoisoneric mixture obtainabl-e in
accordance with the process is separated into the conponents, and/or a free
conpound obt ai nable in accordance with the process is converted into a

salt, or a Sﬂgéu n@h{)&i{% eré%ht?&.?%&é’ﬁ’ﬁi&ﬂyt% O Esipdundyer ted into

the free co rinto a different salt. I'n the_reaction of epoxides I
with thiols fermulsl menbigned i ithe FxamRles, apfh e JAYI AN th the
thio group igspeyidTRf pHerhdewOitd ULy cd¢eeptdbléesapthon at om carrying
the hydroxy group is retained. In order- to obtain the preferred conpounds
havi ng the opposite confi- guration at these two carbon atons, it is

t heref ore preferpbeess aseording cdro esipanthventiemst@pdhalgraparg- starti ng
mat eri al s. i s PP X4 SERy hers &P 180 £mapds |

havi ng t he gf%;%(?&g ﬁ%& c‘?’;ﬁﬁ gura %oin,&g(%d. st]ér'?él ng fromsS, S-epoxi des
Il there on methods known_pg; se and is carried out as follows:

*

an epoxide of formula II

B
RS NN, | 0 |
BT dx-alkécH=cn)_-cfi—cH-R, (II),
no” N/
R:
in which R;, Ry, X, alk, n and R are as defined above,
-/ is reacted with a thiol of formula III
S WANDANDS
Re—t 0
\.” \.7
i ; ' (I11),

in which R4 and Rg.are as defined above, or with a salt
thereof, and, if desired, a compound obtainable in
accordance with the process is converted into a different
compound of formula I, a stereoisomeric mixture
obtainable in accordance with the process is separated
into the components, and/or a free compound obtainable in
accordance with the process is converted into a salt, or
a salt obtainable in accordance with the process is
converted into the.free compound or into a different
salt.

In the reaction of epoxides II with thiols III, the



are obtained conpounds I having the RIC-S-), S(COH)- configuration. The
reaction is effected under conditions known per se at a tenperature of from
approximately -20C to approximately +50 C, preferably at roomtenperature,
that is to say fromJ[err], and especially in a basic nedium for exanple in
the presence of an amne, especially a tertiary aliphatic, arylaliphatic or
saturated heterocyclic am ne, such as-aitwr+al kyl am ne (for exanple
triethylam ne or ethyldiisopropylamne), a dialkyl benzylam ne (for exanple
N-N-di met hyl benzyl ami ne), an N, N-di aI kyl ani line (for exanple

N, N-di met hyl ani i ne) or N-nethyl - “N-et hyl - pi peridine or N N -dinethyl -

pi per azi ne. cunfigwmation jak lﬂlmlqivfhm réi teain mndmmrwlmherttha)ﬂ@m*n c

sol vent, su &% @Q};ﬁaﬁ In a
pref er red foq}}m cgrgp?rﬁ%%él?qaﬂr?d ﬁlcrﬁ I n R4 1S est eerl f1ed carboxy or
tetrazolyl FRPRFAL VAN diheh Y M FRPB <is fltﬁ‘t%ﬁspl &n exden g
carboxy or gBtdin HHe :@tétrré‘d l&fxﬁ;ﬁiﬁrﬁﬂ; IHaeIndp| e d;f;fbéi&:@ confi-arting

materi al s and h opti |1y, sel ec.t i vely ar boxy, which

i s then con\%}r[aé'd' fé@detg} "1(91 aé/te‘a“%'ar]bto erflcorF § material s
for the proqessferadlelity usetﬂhe corré@ondmmmmﬂddserlﬂ(wm per
se or can b ner ég]qﬂ[qj Igé]% I esses.
The epoxi de%%tﬂlﬂig%%%%%@nedsforw agoe%( used’ as s ar@%%ﬁ%l can
be prepar ed axpahitainedconpaunds & having Hhe G dlas R osed in the
synthesi s ofadfricRirdtaitis, drd atariiaey AL’ sreidehiey By Rirhasd S

\J- ~are obtained compounds I having the R(C-S-), S(C-OH)-
configuration. The reaction is effected under conditions
known per se at a temperature of from approximately -20°C
to approximately +50°C, preferably at room temperature,
that is to say from 18°C to - 25°C, and especially in a
basic medium, for example in the presence of an amine,
especially a tertiary aliphatic, arylaliphatic or
saturated heterocyclic amine, such as a trialkylamine

- (for example triethylamine or ethyldiisopropylamine), a
dialkylbenzylamine -(for example N,N-dimethylbenzylamine),
an N,N-dialkylaniline (for example N,N-dimethylaniline)
or N-methyl- or N-ethyl-piperidine or N,N’-dimethyl-
piperazine. - The reaction is usually carried out in an
inert organic solvent, such as d lower alkanol, for
‘example methanol or ethanol.

In a preferred form, components II and III'in which R4 is
esterified carboxy or tetrazolyl and R3 is as defined
above and is, for example, esterified carboxy or unsub-
stituted or fluorinated lower alkyl are used as starting
materials and R4 is hydrolysed (optionally selectively)
to carboxy, which is then converted, if desired, into
amidated carboxy.

Starting materials for the process according to the



for conpounds I
- O=CH R3

startlng mat eri al ,

(1v),

in which nis 1, for exanple, an aldehyde of fornmula
in which A and R3 are as defined above, is used as
a free carboxy group R3 which may be present being

protected in the formof an ester, for exanple a | ower alkyl ester. This
compound i s condensed with fornyl met hyl enetri phenyl phosphorane (or an

equi va-

| ent

reagent), the corresponding2t+ans-3-R3-prop-2-enal of fornula

[err] being formed. This conpound is then epoxidised in a manner known per
preferably under weakly al kaline conditions (for exanple in the
presence of alkali netal carbonates), w th aqueous hydro en peroxjde, to

produce a tmnwantldnuare;exthﬂglkn¢u§ BRSe aryeprm s ghtdaed B 2ornul a
[err] (V).

Se,

correspondlng epox

?{]yﬂ'feﬁid%]é/ ! fgghévﬁ?fhﬂﬁ cax%izésﬁ;ég)r m t he

IS esteri - 13 - carboxy and n

is 1 by condensation with a phosphoni um halide [err] (M), in which [err]

and al k are qae

and with a bgse

VI

are pre

Eidatiede a&pvalémbcb@é-defmémlmum anm ysed easmbl y broni ne,
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the same processes as those used in the synthesis of

leucotrienes. In a typical general method of synthesis

for compounds II in which n is 1, for example, an

- aldehyde of formula

O=CH-R; (Iv),

in which A and R3 are as defined above, is used as

‘starting material, .a free carboxy group R which may be

present being protected in the form of an ester, for

example a lower alkyl ester. This_compound is condensed

with formylmethylenetriphenylphosphorane (or an equiva-

lent reagent), the correspondlng trans—-3-R4j-prop-2-enal:

of formula

0=CH. C ' -
e s (V)

being formed. This compound is then epoxidised in a

manner known per se, preferably under weakly alkaline

conditions (for example in the presence of alkali metal

carbonates), with aqueous hydrogen perox1de, to produce a

trans-, that is to'say 2(Rs),3(RS)—epoxy—3-R3-propana1 of

formula

¥ .

The epoxyaldehyde VI can then be reacted to form the
corresponding epoxide II in which R, is esterified



correspondi ng conmpound of fornula [err] (VII1) wth triphenyl phosphine in
*cust'omary manner. Conpounds VIII in which X is oxy or thio are obtained,
for exanple, by condensing with one another correspondi ng conpounds of
formul ae [err] (X), in customary manner. |In another method of
preparing conpounds Il, trans-3-R3- prop-2-enol of formula [err] (X1),
-14- in which R3 is-as defined above, hgt-free carboxy as a substituent of
R3 is preferably in an ester form is epoxidised, for exanple, by neans of
tert-butyl hydro- peroxide in the presence of titaniumtetraisopropanol ate
and a D- or L-tartaric acid di-lower alkyl ester, and when a D-tartaric
aci d ester daxrbmed drikre is bibwicetiensatiiomaritihy a phosphonium
2R,3R—epox%#§r%§5propanol XlIla, and when an L-tartaric acid ester is used
there is o & pre- dominantly the correspondi ng
2S, 3S- epoxy- 3- R3- pfopanol XIlIb [err] (XIIb). This conmpound is then
- oxidised, for exanpkeyby treatmentewi th oxalyl chloride/dinethyl sulfoxide
and then with trRethy(anmn@algqngheugm@og&nﬁnding yal dehyde VI which
can then be reacted Mt " t he correspondi ng phos- % umsalt VII to form
t he correspondingJﬁboxide Il in

3 !

in which R;, Ry and alk are as defined above and Hal is a
halogen atom, preferably bromine, and with a base, for
U example sodium amide, in tetrahydrofuran.

Compounds VII are prepared especially by reaction of a
corresponding compound of formula

R NN,
' 1 #X-alk-CH,-Hal (VIII)
_ \
: R,

with triphenylphosphine in customary manner. -Compounds
'VIII in which X is oxy or thio are obtained, for example,
by condensing with one another corresponding compounds of
formulae

#-XH (IX) and Hal-alk-CH,-Hal (X),

/7

\
7T\
\

"in customary manner.

In another method of preparing compounds II, trans-3-R3-
prop-2-enol of formula

HOCH CH (XI )
4
e’ ki !



mhlch RB Is esterified carboxy and nis 1. In that reaction there are

'obtalned predom nantly epoxides Il in which the double bond has the
preferred cis-stereoconfiguration. If a D-tartaric acid ester is used,
t hen, as mentioned above, there are obtained predom nantly conpounds Il in

whi ch the epoxy group has the R R-configuration, or S, S enantioners when
the reaction is carried out in the presagce of L-tartaric acid esters. For
the preparation of epoxides Il in which nis 2, for exanple the epoxy
alcohol Xila or XIlb is first converted by treatnent with

N, N - di cycl ohexyl carbodii m de and dinethyl sulfoxide in the presence of
trifluoroaceincwhich RS 1Sac$ddeﬁUn@@rabpme.ah@ttﬁnﬁemp@nboxy as a

tr|phenylpho§@ggﬁgeﬁgntlggn§§0f§ g?ﬁ¥ iVt Pntds ggﬁéfsgggﬂlng 4R 5R- or

4S,5S- 4, 5- epoxy- ent - 2= enal a Xllla or X I respectively
[err] (X||b)emmxhﬂlﬁgdth@ﬂrreéﬁmahefL#Yrm#anﬁtmﬁtﬁerbﬁeg Brbnhydreal i de Vi

to-formthe p@féﬁsaanﬂhnaheppﬁegénéé ¢ﬁ M@t&ﬁlﬁmlﬁeEraiéopﬁopéﬂ&Eéﬁb|e to

obt ai n t hose_ epoxi %h E %b £ ﬂ to,the radical alk
oSl s, ot or B0 R oMT: B LT EBREARE et i BB BT BB T 1B r e
ring has trawBentarbetavharjoratidnestenpbsmisedbthenabis obtatneddance
ith th i d f
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formula I. exanple car {oups can be
- L-tartaric acid ester is used there is obtalned pre-~

dominantly the correspondlng ZS 3S—epoxy— —R3—propanol
U XIIb

HOCH, .0, JH o : HOCHz H
S (XIIa) c—-C! (X1Ib).

H \(3 or H'; \R]

This compouhd is then oxidised, for example by treatment
with oxalyl chloride/dimethyl sulfoxide and then with
triethylamine, to the corresponding epoxyaldehyde VI
which can then be reacted with the corresponding phos-
phonium salt VII to form the corresponding epoxide II in
which R3j is esterified carboxy and n is 1.

In that reaction there are obtained predomiﬁantly
eﬁoxides II in which the double bond has the preferred
cis-stereoconfiguration. If a D-tartaric acid ester is
used, then, as mentioned'above, there are obtained
ptedominantly compounds II in which the epoxy group has
the R,R~-configuration, or S,S-enantiomers when the
reaction is carried out in the presence of L-tartaric
acid esters. '

For the preparation of epoxides II in which n is 2, for
example the epoxy alcohol XIIa or XIIb is first converted
by treatment with N N’—dlcyclohexylcarbodl1m1de and
dimethyl sulfoxide in the presence of trifluoroacetic



hydrol ysed to free hydroxy, preferably under basic condi- tions, for

+ exanpl'e in the presence of sodi um hydroxide solution, and preferably in a
wat er - m sci bl e organi c sol vent, such as tetrahydrofuran, dioxane or a | ower
al kanol, such as nethanol or ethanol. Starting fromconmpounds | in which R4
Is esterified carboxy, such as | ower al koxycarbonyl, and R3 contains such a
group as substituent, the hydrolysis can be controlled in such a manner
that selectively only R4 or both R4 anda ke | ower al koxycar bonyl

substituent of R3 are hydrolysed to carboxy. If an equi nol ar sodi um

hydr oxi de solution is used and mild reaction conditions are chosen, for
exanple stirring at roon1tenperature for about 0.5 to_2 hours, V|rtuaIIy
only al koxyeeddoapd Ryridimedapfyshen whthstriphenyd phogpheragyiiene

condi ti ons, ;hahea¢3FR18e WKHQ Ehebowedcbeaébpaﬁdmﬁgl ags s®- wirt AShESEI ng,
both R4 and the al koxycar

rou I n y sed rboxy
Conver sel y, 40§F§@9¥ﬂ¥§7§&59§“@a HER 1585R§PFHBH gﬁ% Sgh&g dterified in
cust omary n&@g@@ctﬁw@n@ernnre free or esterified carboxy R4 and such a
group as a substituent of [err] can be am dated in customary manner, for
exanple by treatnment with ammonia or with a nDno- or di-Iower aIkyIanine.
For exanpl e, . oCaklQX% [eQ{] ﬁan be convert t ogar yy manner, for

_BuS
exanple in t he presencyg e salt, fong@xagple I\b@tﬂ; |- N -
(3- dlnethylanlnopropyh{ carbﬂ ||n1%L %?grochlorldqf’and \3 7

4- di met hyl am nopyri di ne, mnth an unsubstituted or substituted
benzenesul f QAN d Ritferl HRedctidee TRRANRY wilt hb ehiee o gt ity hadrildaoy |

.g(dpps - VII to. form the correspondlng epox1de II in which n is 2.
It is preferable to obtain. those epoxides in which the
double bond joined to the radical alk has cis-stereo-
configuration and the double bond joined to the oxirane

ring has trans-stereo-configuration.

Compounds obtainable in accordance with the process can,
if desired, be'converted into other compounds of

formula I.

For example, esterified or amidated carboxy groups can be
hydrolysed to free hydroxy, preferably under basic condi-
tions, for example in the presence of sodium hydroxide
solution, and préferably in a water-miscible organic
solvent, such as tetrahydrofuran, dioxane or a lower
alkanol, such as methanol or ethanol. Starting from
compounds I in which R, is esterified carboxy, such as
lower alkoxycarbonyl, and R3 contains such a group as
substituent, the hydrolysis can be controlled in such a
manner that selectively only R, or both R4 and the lower
alkoxycarbonyl substituent of R3 are hydrolysed to
carboxy. . If an equimdlar sodium hydroxide solution is
used and mild reaction conditions are chosen, for example
stirring at room temperature for about 0.5 to 2 hours,
virtually only alkoxycarbonyl R, is hydrolysed, whilst



O course, it is also possible to separate resulting diastereoisoneric

m-xt Ures into the individual conponents on the basis of the different

physi cal properties of the conponents and/or to separate resulting m xtures
of enan- tioners into the individual enantionmers according to custonary
racemat e separation processes., If individual diastereoisoners are desired,
t hen advan- tageously an individual diasiereoisoner of a starting materi al
can be used at any stage or one di astereoisoner can be forned
preferentially froma starting material in diastereoisomer formby neans of
stereosel ective reaction conditions or optically active reagents, or

raceni ¢ di astunday serinene wonditdonsan figr sxpapdie with @ncdenged vi dual

di ast er eoi Sori?“era%iﬁ)brpfﬁé‘i‘l%s PP ik %dﬁﬂ@od%otﬁptn Onld Xhesi ng optically
active auxiliaries. - Fromthe stereochenlcal st andpoi nt, however,

both the con&éﬂ?&iﬂ‘iﬂ?%&r GEYR 31 s |%H}¥%Pldfs%rﬁ%ﬁ@mb§x|¥|- and |11
and the preparation of the starting materials are preferably carried out
using starti materi.al s that are uniformin.stereq-c nfl uratl i n each
case, where p &Verﬁselé’a{r rcfi é’xgu‘ti &@a&qr&%‘%tse"}b \?50 3 for
exanpl e by tlmnde cistemiffiigd din wistamaxfyomanmogtd cal | y act I ve reagent S
and/or auxiliaries, and isolating configuratively uniform products from
reaction m xtures |nned|ately after the reaction. For exanple, in the
prepar at i on dlunthermere.ufiesd on asten fiwd qarkexy iRy SaChn &L | soner s

whi ch may be sl siﬂib%&«?&%imtf rdf‘“l?j"&:a’ﬁ‘%é‘&imld’gﬂ aitrﬁ@xstfd?c[ar%' ch
pur pose t he custonary(PhyS|caI arati on methoq:sl1 such as, J%%h aQ

1

O manner, r ‘example by treatment wi ammonia or
LT mono- or dl-lower;alkylamlne; -For example, carboxy Ry.:
. -.can be .converted in customary manner, for example in the -: .-
- presence of a carbodiimide salt, for -example N-ethyl-N’-
~-(3=dimethylaminopropyl)-carbodiimide hydrochloride, and
- 4-dimethylaminopyridine, with an unsubstituted or
. substituted benéenesulfonamide into the corresponding N-
-/

benzenesulfamidoylcarbamoyl groups.

Of .course, it is also possible to separate resulting

- diastereoisomeric mixtures into the individual components.
on the basis of the different physical properties of the
components and/or to separate resulting mixtures of enan-
tiomers into the individual enantiomers according to

customary racemate separation processes.

If individual diastereoisomers are desired, then advan-
tageously an individual diastereoisomer of a starting
material can be used at any stage or one diastereoisomer
can be formed preferentially from a starting material in
diastereoisomer form by means of stereoselective reaction
conditions or optically active reaéents, or racemic
diastereoisomeric mixtures can be separated into the
individual diastereoisomers by physical separation
methods, optionally using optically active auxiliaries.



cially, chromatography, are suitable. In the main reaction there is used
"especially the stereoi soneric epoxide Il having the stereoconfiguration of

t he doubl e bond(s) that is preferred in the end product and in racemc form
(which is often fornmed in the variant of the epoxidisation of the conpound
V with hydrogen peroxide) or preferably in the formof an individual
diastereo- isoner in which the configurgafion at the oxirane carbon atom
making a bond with the S atomis opposite to the configuration at the
(C-S-) carbon atom preferred in the end product |. Likew se, resulting
salts can be converted, for exanple by treatnment with an acid, into the
free acids, and resulting free acids can be converted by treatnent with a

base into s Sﬁ% tll,ﬁﬂfé']} b e e novel
conpounds i n ree or r}l{an éi{]ﬁ&h?or m @ salt et (i)tovl\"fll8ql;hiieh
her ei nbef oré’%ﬁﬁnﬁﬁt@%fﬁc&oﬁq’l@q e %ﬂd’!ﬁﬁﬂtm Q éﬁqmwssﬁéul d be

under st ood, amrﬁﬁ%{&mn@t@e@%m Br AR dHe-GHg Qa‘iﬂ:‘é&q.la'l% ¥ds and
free conpounds res ect- |v%“% i nvention rel ates éi%t t hose forns

of the procd¥# W s QHFeP kﬁﬂ Wé%ﬁ EF ate at
any stage ofunifomi Qnegtéfeo}&ﬁﬂxﬁﬁ;miawiomgmméwh adasand vilere enmi ni ng

steps are cqidShlloQl o Aid WU SIA ol d5LIdLINE A of a sal

or is fornme I ons I hventi on re d alsoto
t he novel stfoniexamplerbhyltheambe mfarc:mdf:veglesam |u'rg.ﬁ‘qm,he processes

optically active reagents and/or auxiliaries, and

U isolating configuratively uniform products from reaction

' mixtures ‘immediately after the reaction. For example, in . . -
the preparation of the unsaturated starting materials, .
¢cis~ and trans-isomers which may be formed are separated .

- from one énother-immediately, for which purpose the
customary physical Separation methods, such as; espe-
cially, chromatography, are suitable. In the main
reaction there is used especially the stereoisomeric
epoxide II having the stereoconfiguration of the double
bond(s) that is preferred in the end product and in
racemic form (which-is often formed in the variant of the
epoxidisation of the compound V with hydrogen peroxide)
or preferably in the form of an individual diastereo-
isomer in which the configuration at the oxirane carbon
atom making a bond with the S atom is opposite to the
configuration at the (C-S-) carbon atom preferred in the
end product I.

Likewise, resulting salts can be converted, for example
by treatment with an acid, into the free acids, and
resulting free acids can be converted by treatment with a
base into salts.

- As a result of the close relationship between the novel
compounds in free form and in the form of their salts,



according to the invention and their prelimnary stages. Preferably, the
‘starting materials used and the reaction conditions chosen are such that

t he conpounds |isted above as being especially preferred are obtained. The
present invention relates also to pharnmaceutical preparations and

medi canments that conprise one of the conmpounds of fornula | according to
the invention or a pharnaceutically aecagtable salt thereof. The pharna-
ceutical preparations according to the invention are especially those which
are intended for local adm nistra- tion and especially for admnistration
by inhal ation, for exanple in the formof an aerosol, a mcronised powder

or a fine spieEeinpeforn and hereinaltes ke free RABPRUNGS BRR ERetHnpri se
the active iggiesli SAbuTH bé SuRIErSEob@JShNEFe VAP ﬁw@a%ﬁtmé&hiﬂ
acceptabl e carrier. Pharnaceut|cal or f araiéo S fcw tQéi g. and | oc use
e o oxdiie the Oorstrandfis, SaFEE ad el pngiuidt , Peepethy
creans whichivelypsise a liquid or sem-solid oil-in- water or water-in-oi
enul sion, and ointnents (which preferably conprise a preservative).

Suitable for the treatnment of the eyes are eye drops which conprise the
active i ngr éheninventiproelatesi aysgotatthese aferny cobi therapirecedsch are

preferably r@é’&ﬁf&iﬁkﬁ%'%ﬁﬁré'éoﬁﬁéﬁhd%ﬁélﬁlx&oié”aé NentéPrédBate Of the

nose are aerosols and sp rgg (stmlar to, those_described below for the
treatnent ofa% RNY 3R9Q 1 BF yLRS RYFCeSP 18 MFRART STr g material st er ed
by rapid i nhatattme f&n@u@hmg r@t@pgtaréScaﬁﬂﬂe@WI@b |y m&ﬂmws whi ch

comprise the, aedivs ' 19§88 n! n. the¥crn o a Os'a't]Yt Sc?r' " OPorndd &b

. the reaction conditions. .

" The invention relates also to the novel starting
‘materials and intermediates occurring in the processes
.according to the invention and their preliminary stages.

Preferably, the starting materials used and the reaction
- conditions chosen are such that the compounds listed
above as being especially preferred are obtained.

The present invention relates also to pharmaceutical
preparations and medicaments that comprise one of the
compounds of formula I according to the invention or a
pharmaceutically acceptable salt thereof. The pharma-
ceutical preparations according to the invention are
especially those'which are intended for local administra-
tion and especially for administration by inhalation, for
example in the form of an aerosocl, a micronised powder or
a fine spray solution, to mammals, especially humans, and
which comprise the active ingredient on its own or
together with a pharmaceutica1ly acceptable carrier..

Pharmaceutical preparations for topical and local use
are, for example, for the treatment of the skin, lotions



for Iocal treatment of the buccal cavity are | ozenges which conprise the
racti've ingredient in a mass generally formed of sugar and gum arabic or
tragacanth, to which flavourings may be added, and pastilles which conprise
the active ingredient in an inert mass, for exanple of gelatine and

gl ycerine or sugar and gum arabic. Pharmaceutical preparations suitable for
adm ni stration in the formof aerosols p§ sprays are, for exanple,

sol utions, suspensions or enulsions of the conpound of fornmula | according
to the invention with.a suitable pharmaceutically acceptable sol vent, such
as, especially, ethanol and water, or a mxture of such solvents. They
My, as necgpddicreaf@ ihith @idi@fr;@earamq:mdc@lr seminrspd ids edd ~dan-

f |
Bod 2l 50 actPyET, Ry SRR i WIpAEIOS A ointnEhts? UrT R abiﬁﬁil y
t hey can bepm@fectahlm compriss samregervahior as §h11tﬁé>rte For e
el evat ed pr e5UlLG i %gp%ﬂea' gl %a[eefaci‘ddé Wi Ic%ﬂpxqwuw ef er abl y-
un oW C

aliquid tha nor at nospheri c pressur stonary room
tenpera- tueetinMs incuestient in APRYSERRIQ 1y Falytian, - 20 -
as an at 'e%%ﬁ?@ﬁﬁs?“v}ﬁiéﬂ \rd N3k ) a{aaamwmamw si:lé«zariea or a

m xture of such |i &:pr#aﬂrrq_& efp %né Mo whi ch are used
pr edom nant I8P | S S preparation of the

cor r espondi rsaaxmabl@rmm s:spmayfs ndshmdlaimrtm o @asqmeb@l:tbeﬂ@w pedi ent
s e e GRS 4 VhO AL SR ) Doead PRy S wby
W, whlch are admlnlstered by rapid 1nha1atlon through
" nostrils, -and. espec1a11y nose drops which comprise the ...
" active ingredient in aqueodus or oily solution; suitable = . .
for local treatment of the buccal cav1ty are lozenges
which comprise the active ingredient in a mass generally
formed of sugar and gum arabic or tragacanth, to which
flavourings may.be.added, and pastilles which comprise
the active ingredient in an inert mass, for example of

gelatine and glycerine or sugar and gum arabic.

- Pharmaceutical preparations suitable for administration
in the form of aerosols or sprays are, for example,
solutions, suspensions or enulsions of the compound of
formula I according to the invention with .a suitable

- pharmaceutically acceptable solvent, such as, especially,
ethanol and water, or a mixture of such solvents. They
may, as hecessary, comprise other pharmaceutical
adjuncts, such as non-ionic or anionic surface-active
agents, emulsifiers and stabilisers, and also active
ingredients of other kinds, and especially advantageously
they can be mixed with a propellant gas, such as an inert
gas under elevated pressure or especially with a readily
volatile liquid, preferably a liquid that boils under
normal atmospheric pressure below customary room tempera-

ture (for example from approximately -30 to +10°C), such



. to approxima

wei ght. For the preparation of nedicanments in finished form such a

" phar'maceutical preparation is introduced into suitable containers, such as
fllacons. and pressurised bottles, which are provided with a spray device or
val ve suitable for such purposes. The valve is preferably constructed in
the formof a metering valve which on operation rel eases a predeterm ned
amount of liquid, corresponding to a predeterm ned dose of the active
ingredient. In the preparation of the finished nmedica- nent form it is

al so possible for correspondi ng anounts of the pharnmaceutical preparation
In stock solution formand of the propellant to be introduced separately
into the conami amratahdast barbiakly vflvewinatedtpelvhmlguenatedt stage.

The dosage of ,£8p SPRRAUNIGLT af i Filfe |of Osiltén atidniids & eSu@n dphdema-
frequency of adm ni stration dependdﬁgfn t he effqg i veness ang t he _duration
of action of CRRERCRAJIPYERRERLEORS o HMCR RFE  }Red DEFIPPIRINTLY FPsease to

be treated aﬁﬂté$ﬁeﬁyaﬁé§naf Qﬂdchp@ﬁxt@@ﬁ§eﬁoraﬂhe pménﬁmaaﬁdnioﬂivgdga

responsi veness of the nmm to be treated, . 2\ e e e

dai |y dose off§ 88ﬁ58§88g§?n9o?ﬁ§+%?we§%%o+%Fﬁb§¥§ﬁ§§ef?%€én§§@§9¥§§ a

mammal (espethel Agtiveuingyedienhi ogsTandogi hy ghin 8econcenbratypnnodf from

appr oxi mat el ¥, 19 Lg,2R0% AXRARLCHY1508 Mook PhAEERYY10! 8HPREDYRER! el Y 25
el'y ng, Whi C y

2 can adva ageous e administered In
several doseespecigd}y Szomeeppraximately 043.tqhaPPEPXLRRRGLEXANSI BY

il lustrate tjg;gheSeNFokN¥AB! pPBpaPatD6R O£t RbhibaheitsNdh Fifishelle scope
tpereof. AIlfgggpegggﬂrgsngSmgégggiégldggéggﬁagfgglEg'introduced
/ ’ _

' into suitable containers, such as flacons and pressurised
bottles, which are provided with a spray device or valve .
suitable for such purposes. The valve is preferably
constructed in the form of a metering valve which on
operation releases a predetermined amount of liquid,
corresponding to a predetermined dose of the active

N ingredient. 1In the preparation of the.finished medica-
ment form, it is also possible for corresponding amounts
‘of the pharmaceutical preparation in stock solution form
and of the propellant to be introduced separately into
the containers and to be mixed with one another only at
that stage. The doéage.of the compound of formula I to
be administered and the frequency of administration
depend upon the effectiveness and the duration of action
of each individual compound, upon the severity of the
disease to be treated and its symptoms, and upon the sex,
age, weight and individual responsiveness of the mammal
to be treated. On average, the recommended daily dose of -
a compound of formula I according to the invention for a
mammal (especially'a human) weighing 75 kg might be in
the region of from approximately 10 to approximately
500 mg, preferabiy from approximately 25 to approximately
250 mg, which can advantageously be administered in
several doses per day, as necessary.



Exanple 1: (IR 2S)-1-hydroxy-I-(3-trifluoronethyl phenyl) -

8-'(4- acet yl - 3- hydr oxy- 2- pr opyl phenoxy) - oct a-
3(E),5(2)-dien-2-yl-7-thio-4-o0xo0-4H| -benzo- pyrane-2-carboxylic acid

met hyl ester. A solution of 0.93 g of (1R 2R)-1, 2-epoxy-1-(3-trifluoro-

met hyl phenyl ) - 8- (4- acet yl - 3- hydr oxy- 2- pr opyl phenoxy) - octa-3(E), 5(2)-di ene
in 25 m of nethanol is stirred under argon with 0.80 g of triethylam ne
and 0.62 g of 7- mercaptochronone-2-carddoxylic acid nethyl ester for 20
hours at room tenperature and concentrated by evapora- tion. The residue is
di ssolved in ethyl acetate and filtered over silica gel. The filtrate is
washed once with 2N hydrochloric acid and 3 tinmes with brine, dried over
magnesi um sul fate and concentrated by evaporation. Purification of the
resi due by cheofelaowipgyEganpilescalyastratsd hnaapréséhyllavenaﬁen(l 1)

| ds the titl] ; [ . th |
b 13595 = 1Bamoreaiiit BOKAY, olrLipTe_eBethoBherBhptebBl arinsjane!:
(27, 940), 2SémphrasgﬁeslageoyiVEheiBtdegrﬁgSnﬁeésnuB .is prepared f or
exanpl e, as foll ows:

(2R 3R) -2, 3- epoxi- (3 trrfluoronethylphen I) pro

anhydr ous ¢ *akdRad g : of
tetrai sopropyl ortho- @i Qﬂﬁb% .-iﬂﬁ oﬁ _pebiy @ighe Fbg&ndectg cooled to

anol Under Lotally

-70 , and 3.2 m of D(-)-tartarl acr erh | ;esher and, 22 - 5.45 ¢
of 3-(3-trifluoronethy Hyl-bepzor

nmet hyl ene chl ori de ar e pgtdae- 2Ab§eboxyl;c acid methyl ester.
~ A solution of 0.93 g .of (1R,2R)-1,2-epoxy-1- (3—tr1fluoro—

methylphenyl)-8-(4~acetyl-3-hydroxy-2-propylphenoxy)-
octa—3(E);5(Z)—diene in 25 ml of methanol is stirred
under argon with 0.80 g of triethylamine and 0.62 g of 7-
mercaptochromone—2—carboxy1ic acid methyl ester for 20
hours at room temperature and concentrated by evapora-
Y tion. The residue is dissolved in ethyl acetate and
filtered over silica gel. The filtrate is washed once
with 2N hydrochloric acid and 3 times with brine, dried
over magnesium sulfate and concentrated by evaporation.
Purification of the residue by chromatography on silica
gel with hexane/ethyl acetate (1:1) yields the title
compound having a melting point of 62-63°;
[a]go (methanol, 0.135 %) = 103 % 7.4°; UV (methanol):
Amax (€) = 216 (50,000), 235/sh, 271 (27,940), 285/sh;
325 (12900). '

The starting material is prepared, for example, as
follows:

a) (2R,3R)~-2,3~epoxy—-3—(3~-trifluoromethylphenyl )-propanol
Under totally anhydrous conditions and an argon atmo-
sphere, a solution of 4.62 ml of tetraisopropyl ortho-
titanate in 100 ml of methylene chloride is cooled to
~70°, and 3.2 ml of D(-)-tartaric acid diethyl ester and



stlrrlng for 10 m nutes at -70, 21.5 m of 3 rml ar tert- butyI hydr oper oxi de
solution in toluene are added, the tenperature rising to [err] The
tenperature is allowed to rise to O within a period of 2 hours, and the
resulting yellow solution is poured slowy into a solution of 14.5 g of
iron(ll) sulfate and 5.8 g of L(+)- tartaric acid in 60 m of water
(cooling!, exothermc) and the m xture pg stirred for 30 mnutes at 5-10.
The aqueous phase is separated off and extracted with ether. The conbi ned
organi c extracts are dried over sodiumsulfate and concentrated by
evaporation. The residue is dissolved in 90 m of ether, cooled to 0-5 ,
and a suspersi4m @fof. 33-2(:g-t1f1$hxbméwlvhefwl}rmm2(cﬁ)1ﬁn9k i added
and the m xt S f DUSPUS AEase 1S

separ at ed of#maanjd ‘%‘?Ig%t%ejfd n\%?#l%r&{%e corw%ﬁt%ed et her phases are dried
over sodi umstﬂ-tlallegafmrckﬁld@m#‘é&%oﬁ%y"@/apo?hﬁdhl afS3Tetate i s

purified by chLEOgL Poxidd s&?iuﬂ\ztéﬂa e xesBieiddracaidid, (3: 2) .
The title conpound |s thus obf aj ned. i é&e for ofta colqyrless oil; IR
(CH2Cl12): 35the bemperalyire BDigHNg 2%%0‘ 8ot IF R0 F er r

(met hanol, Oai¥éwéa €o4£1§e[1&|5rd &ﬂﬂalﬂa:p@rm(@:exanwumwammzaee
3:2). b)

4R 5R PEES -a 2(E) - | A
sol ution (()f ne %&bt%? ?&?2{%% é%ﬁ{éi%l], uo% @?ré??ggwé} (B)-ena
met hyl phenyl $epnb;ommod>f i 14 1959 nof oirQInhIeI hysulfintexand 58 <3i0¥f H(thder
argon wi th gTzﬁexy Qéﬁ%d%ﬂesogmf%f”wﬁei-rtébHPiﬁéCEtéﬁo@l@éﬂmﬂéﬁ 12.75 g

of N, N-dicy car hours at roomte eraIure After
tQJ,addltlonand Bh§5m9X6¢r$o%%y$ﬁ%¥ﬁ?@eﬁ%¥r?9h@h§FEﬂ%Sa -10 .

aqueous phase is separated off and extracted. with ether.
The combined organic extracts are dried over sodium
sulfate and concentrated by evaporation. The residue is
dissolved in 90 ml of ether, cooled to 0-5°, and a
suspension of 2.32 g of sodium hydroxide in 60 ml of
brine is added and the mixture is stirred for 1 hour at

—/ 0-5°. The aqueous phase is separated off and extracted

with ether. The combined ether phases are dried over
sodium sulfate and concentrated by evaporation. The
residue is purified by chromatography on silica gel with
hexane/ethyl acetate (3:2). 'The title compound is thus
obtained in the form of a colourless oil;

IR (CH,Cly): 3550, 3430, 2950, 2880, 2830, 1310, 1150,
1110, 1050 cm™1; [a]%0 (methanol, 0.175 %) = 42.3 % 5.7°;
Re = 0.30-(hexane/ethyl acetate 3:2). '

b) (4R.5R)-4,5-ep6xy-5—(3-trifluoromethylphenyl)—pent-
2(E)—enal C '
A solution of 4.5 g of (2R,3R)#2,3—epoxy~3-(3—trifluoro—
methylphenyl)-propanol in 105 ml of dimethyl sulfoxide is
stirred under argon with 1.7 ml of pyridine, 0.77 ml of
trifluoroacetic acid and 12.75 g of N,N-dicyclohexyl-
carbodiimide for 6 hours at room temperature. After the
addition of 8.25 g of formylmethylenetriphenylphos-



-.23 -,phorane, stirring is continued for a further 20 hours at room
‘tenperature; 320 m of ethyl acetate are added and after 10 nminutes the

m xture is poured onto 320 m of brine. The resulting suspension is stirred
for 5 mnutes and filtered. In the filtrate the aqueous phase is extracted
twice with ethyl acetate. The conbi ned organi ¢ phases are washed 3 tines
wi'th brine, dried over sodium sul fate-azsl €oncentrated by evaporation. The
residue is filtered over silica gel with ether/hexane = (4:1). The filtrate
i s concentrated by evaporation and the residue is purified by .
chromat ography on silica gel with hexane/- ethyl acetate (3:1). The title
conpound i s phexaneht stazeing dse contingleda floryia fuattherw 20| honrs( @l2C12) :
2780, 2695, r%@&f%g*?%%atﬁ%@5 34y, PRSI bofatDail Gaakenanel Y|

acetate 3:1) | orof orm 245 % 1

3- (4- acetyl Piputes, ?Pﬁh@ﬁ&%? QWUIQQ'QQ$@nQPBhE§pﬁgn|um

bL om de)A SQJx*iweQn q'heZ}eau%fg.lag( 4uepeinyg 1o3r st@mt %ﬂpmﬁyfl mlnutteﬁ, 21 a5
enox rop In ) eat e a re ux w .

Dot P Fledmeaa - oxhoshe, %ﬂ&i ARsRE, BhakE df i & cool ed to

room terrper@nhra,ctéﬂOtmilcef welttheeth:ya adxéa:datzmd tihe wombined srgandiced f or
1 h f t hed
with et her SRR areuplhell B tihitd Skl WHIFHL Vidr it BBl lunl B1C0

(IR 2R) -1 . 2-saydSrke WFPWBW@MWWOWM The residue is

acet yl - 3- hy @peraddove¥ RhaRexsY e‘ickﬁt?n( Bthtrexdinne Rgsdgnensginen of
5.55 g of 3-(4-acetyl,-3-hydroxy- opyl -

__Phenoxy) préﬁQFIPFFbﬁén?PBﬁS§§ ﬁ?@npﬂf@WﬁmQrﬁ$Hﬂ? @ndythe residue

is purifieéd by chromatography on silica gel -with hexane/-
.ethyl acetate (3:1). ‘The title compound is thus obtained
in the form of a liéht—yellow 0il; IR (CHyCly): 2780,
2695, 1670, 1620, 1305, 1145, 1105 cm~1; Re = 0.31
{hexane/ethyl acetate 3:1) [a]D {chloroform, 0.245 %) =
144.5 + 4.1°.

c) 3—-(4-acetyl-3-hydroxy-2-propylphenoxy)-propyl-—
triphenylphosphonium bromide _

‘A solution of 27 g of 3-(4-acetyl-3-hydroxy-2-propyl-

phenoxy)-propyl bromide in 50 ml of toluene is heated at

reflux with 21.85 g of triphenylphosphine for 20 hours.
The resulting suspension is cooled to room temperature:;
200 ml of ether are added and the mixture is stirred for
1 hour. The colourless precipitate is filtered off with
suction, washed with ether and dried. The title compound
has a melting point of 211-212°.

d) (1R,2R)-1,2-epoxy-1-(3-trifluoromethylphenyl)-8-(4-
acetyl-3-hydroxy-2-propylphenoxy)-octa-~3(E),5(Z)—

A suspension of 5.55 g of 3-(4-acetyl-3-hydroxy-2-propyl-

phenoxy)-propyl-triphenylphosphonium bromide in 80 ml of

tetrahydrofuran is stirred under argon with 0.78 g of



' tetrahydrofuran is stirred under argon with 0.78 g of - 24 - NaNH2 and
'60 ng of potassiumtert-butanolate for 1 hour at room tenperature, then
cooled to 0-5 ; 1.7 g of (4R 5R)-4, 5-epoxy-5-

(3-trifluoronethyl phenyl)-pent-2(E)- enal in 20 ml of tetrahydrofuran are
added within a period of 5 mnutes and the mxture is then stirred for 2
hours at roomtenperature. The resul t+n2a stispension i s poured onto
phosphate buffer (pH 7) and extracted with ether. The conbi ned et her
extracts are washed with phosphate buffer pH 7, dried over sodiumsulfate
and concentrated by evaporation. The residue is taken up in hexane/ethyl

acet at e/ t r i 8aiibamnde 602297 P5 pofagsium &exd-bubanglpteafgEl 1t RRMThas been
prewashed wakthrbdal tempedaitures! then H¥R1kd toabes’s @.oacgnblfat ed by

.-eaorat onand ields the title ¢ nd int t-yello
o PRt 00 (A BRn r sty -asd et 3pr amerngn oReny ) pemt SR Y% | O
(1R.2F)hl-hﬁﬂhﬂXﬁan@BEnrbf1ﬂﬁ§rauyaﬁaﬂumhan¢hh-&dﬂédawethhn3ahydroxy-2-
ro eno - - di

P 4 oo, e 310 xRl R $e wixture i shep stirred for

(1R, 2S) -1 - hyldh@xxy:SI a(tsmqrff Ihﬁmpamttlmephel‘me) I@sultlng suspension is
(4-acetyl - 3;:@(1‘1"’ WWM TPl II_7)) And) gQ't%Qcted with

2-yl - 7-thi o-4-oxo- 4H—1 benzopyrane - carboxyli'c aci ester is

di ssol ved uﬁ&é‘rerar gk combifedfethar exfrasts axe Ua?zhﬁ‘ﬂ ¥ith 2N sodi um

hydr oxi de sqiuggpmwem&tmd [ﬁrﬂ@“@ﬁ'ﬁ&fdﬁe&'dl@dih?nr @&df&&b b.n?lOUL at rogm
t rrperature nc trat eva ratio an urlrtil ca- on of t.he I’eSI ue
b(y?g,chromat o %ﬁ d %é’v«f;(’ ane sdgluec&fsuﬁﬁ oMPey,

Nbrck Llchrmpmaﬂhﬂeﬂhyl acetate/triethylamlne (24:71:5) and f11tered ;
' over silica gel that has been prewashed w1th that solvent
‘mixture. The filtrate is concentrated by evaporation and
yields the title compound in the form of a light-yellow
oil; Rg = 0.75 (hexane/ethyl acetate 3:2).

\~ .  Example 2: Sodium salt of (1R,2S)}-1-hydroxy-1-(3=tri-
fluoronethvlphen ~8-(4-acetyl—3-hydroxy-2-—

ropylphenoxy)-octa-3{E},5 -dien~2-yl1-7—

‘0.7 g of (1R,ZS)-l-hydroxy—l-(3—tr1f1uoromethylphenyl)-8—
(4-acety1-3-hydroxy—z-propylphenoxy)iocta-3(E),5(Z)4dien—
2-yl-7-thio-4-oxo-4H-1-benzopyrane-2-carboxylic acid.
methyl ester is dissolved under argon in 20 ml of
tetrahydrofuran; 5.1 ml of 0.2N sodium hydroxide solution’
‘are added and the mixture is stirred for 1 hour at room
temperature. Concentration by evaporation and purifica-
tion of the residue by chromatography on a "Reversed
Phase" silica gel column (for example Merck.Lichropreﬂg
RP-8) with methanol/water (3:1) yield the title compound,
m.p. 207-209°, [a] (o 54 %, methanol) = 96.3 % 1. 9°

UV (methanol): ;\max (e) = 220 (488840), 235/sh, 267
(25940), 285 (22900), 324/sh.



'RP-8) with nethanol/water (3:1) yield the title conpound, mp. [err]
(0.54 % nethanol) = 96.3 1.9 W (nethanol): Amax (e) = 220 (488840),
235/ sh, 267 (25940), 285 (22900)," 324/ sh. -25- Exanple 3:

(IS 2R)-I-hydroxv | -(3-trifluoronethyl phenyl) - E

(4-acetyl - 3- hydr oxy- 2- propyl phenoxy) -octa- 3(E)

5(2) - di en- 2-yl - 7-t hi 0- 4- ox0- 4H-'| - benzo-25%yr ane- 2- car boxyl i ¢ aci d net hyl
ester The title conmpound is prepared anal ogously to Exanple 1 from
(1S, 2S)-1, 2-epoxy-1-(3-trifluoronethyl phenyl) - 8- (4-

acetyl - 3- hydrox - 2-prop Iphenoxy -Qcta-3 E) 5_ The
starting na¥¥$¥é¥§+§= ffffff ~1rBydEQoxys

(2S, 3S)-2, 3-epoxy- 3- (38 L[gihggtgmgnhgygb. L - +6bEa60npound
S prepared as descrrbg- l , z.grd

di et hyl ester; colour- R (C . 480, 2 2870, 1330,
1165, 1125, 1070 [ err] pytar : 3 € esté

(hexane/ et e )

(45 59 - 4, oiheoEELLe T Sy rrmz%“%i EZ aPPle et e
conmpound |sf§?’épg¥§d 8halodoeBP¥Yrd— E?aa#sr lugropethylpleryd)y8aléohol
accordi ng tacaty lLBthdﬁakyonkprprhBhbﬁbky?ZSQta2§?ﬁ) ,80Z9-aién8; 1305,
1145, 1110 err 685 %é Lo;g or?] % -158.0 6.70; Rf = 0.4
(hexane/ et WtPacBPa c

(I'S,2S)-1, 2-epoxy-1-(3-trifluoronethyl phenyl)-8-(4-

agetyl - 3- hvﬂﬁgxgtgreraevrnaﬂsp%w 18°bBephbla; ¢4} example, as

follows:

>

—epo ;3— 3-trifluoromethyl nyl)-propanol
The title compoﬁnd-is prepared as described in Example
la) but using L(+)-tartaric acid diethyl ester; colour-
less oil; IR (CH,Cl,): 3590, 3480, 2920, 2870, 1330,
N 1165, 1125, 1070 cm~1l; [a]go (methanol, 0.175 %) = -41.7
£ 5.7°; Re = 0.34 (hexane/ethyl acetate 1:1).

b) (4S,55)-4,5-epoxy-5-(3-trifluoromethylphenyl)-pent-
2 -enal -
The title compbund is prepared analogously to Example ib)
- from the epoxy alcohol according to a); light-yellow oil;
IR (CHxCl,): 2780, 2695, 1670, 1620, 1305, 1145,
- 1110 cm™Y; [a]go (chloroform, 0.15 %) = —158.0 * 6.7°;
Rfg = 0.4 (hexane/ethyl acetate 4:1).

c) (1S,28)-1,2-epoxy-1-(3-~trifluoromethylphenyl)-8-(4-

acetyl-3-hydroxy-2-propylphenoxy)-octa-3(E) ,5(Z)~
diene

The title compound is prepared analogously to Example 1d)
from the epoxyaldehyde according to b); light-brown oil;
Rg = 0.61 (hexane/ethyl acetate 3:2).



di.ene The title conpound is preépared anal ogously to Exanple 1d) fromthe
‘epoxyal dehyde according to b); light-brown oil; Rf = 0.61 (hexane/ethyl
acetate 3:2). - 26 - Exanple .4: Sodiumsalt of -

(1S, 2R) -1 -hydroxy-1-(3-tri- fluoronethyl phenyl)-8-(4-acetyl-3-hydroxy-2-
propyl phenoxy) - octa- 3(E), 5(2)-di en-2-yl -7-

t hi 0- 4- oxo- 4H 1- benzopyr ane- 2- car boxyli gqcid The title conpound is
prepared anal ogously to Exanple 2 fromthe correspondi ng nmethyl ester
according to Exanple 3; mp. [err] (MeOH, 0.18 %9 = -86.1 5.6 W
(MeOH):[err] = 220 (42820); 235/sh; 267 (26660); 285 (23760); 320 (15800).

Exanpl e 5: (kERamPle! 4bygbaximlsbdtt 6€f (ugr orptnyhpaes -(3-tri-
6- (4- acetyl - 3- hydr oxy- 2 | - hex- tv]—3-k —

3(2)-en-2-yl-7-thio-4- $ —Caf oy 3 retfyl ester
The title conpound is ppeepyd 7

(IR 2R)-1, 2-epoxy- 1- (3-{phk - apeé-2-carb lic acid
acetyI-S-hydroxy-Z-frop - - - ) - s oil;
[err] (MeOHThe. £itle) cempound 3s7preprrefeappliopensly=to2Bxample72 (5280);

285/ sh; 320 €£8M0kne TB8r2E8pbhALIN héﬁh?h E8tBECRBESFAiI NG tEXBRRhBLeAS
follows: a) (2S,3R) -2, 3-¢ oxy-3-§ otrif uoroneth¥hgbengl - propanal A
sol ution of :1mgPof2695F5P ehl 8dpde (MRO¥E R 18 SheThyPent thPofide is
cool ed to [euw] (Madr) : X gqp(and=wekbi naaspeni;od3sysh; neewt €36866)g of
dimethyl sul t9xi d83760); 320 (15800).

\_
 6—~(4=acetyl-3-hydroxy-2-pro henoxy)-hex- .
carboxylic acid methyl ester
The title compound is" prepared analogously to Example 1
. from (1R,2R)~1,2~-epoxy-1-(3-trifluoromethylphenyl)-6-(4-
o/

acetyl-3-hydroxy-2-propylphenoxy)-hex~3(Z)-ene; light-
* yellow viscous oil; [a]gq (MeOH, 0.115 %) = 57.4 +.8.7°; .
. UV (MeOH): Apay(€) =220/sh; 271 (5280); 285/sh; 320
(2800). '

The starting material is prepared, for example, as
follows:

a) (28,3R)=2,3-epoxy-3-(3-trifluoromethylphenyl)-propanal
A solution of 1.1 g of oxalyl chloride in 15 ml of
methylene chloride is cooled to -65-70° under argon and
within a period of 2 minutes 1.5 g of dimethyl sulfoxide
in 5 ml of methylene dichloride are added. After
stirring for 10 minutes at -65-70°, 1.7 g of (2R,3R)-2,3-
epoxy-3-(3-trifluoromethylphenyl)-propanol in 15 ml of
methylene chloride are added dropwise. After stirring
for a further 30 minutes, 4 g of triethylamine are added

dropwise, the temperature rising to -40°. The tempera-



in5 m of nethylene d|chlor|de are added After stirring for 10 minutes at
.65-70 , 1.7 g of (2R 3R)-2,3- epoxy-3-(3-trifluoromethyl phenyl)-propanol
in 15 m of methyl ene chl ori de are added dropwi se. After stirring for a
further 30 minutes, 4 g of triethylanine are added dropwi se, the
tamaaUMeHsHmto-4Q'metamaa- - 27 - ture is allowed to rise
to [err] and the reaction mxture is .poyyed onto phosphate buffer (pH 8).
The organi ¢ phase is separated off and the aqueous phase is extracted with
net hyl ene chl oride.. The conbined organic extracts are washed twice with
brine, dried over sodiumsul fate and concentrated by evaporation.

Chr omat ogr aplayeofist lad lossiddike aisei kbca’gahndwithie rematébat hilktacret dse (7: 3)

Chror ey PR5ecs RS Badshunle, LAFLE (BpCRHRLY f §S°85§Eitﬁé’§’§%? Syl
acetate 3:2)is zeppaated Ofif enéf he, aqueousy phase7is egtrppted with
(IR 2R)-1, Zgl%(ﬁ;:xy)iéle( %ﬂl@rflld‘éoroﬁhhﬁb%?%@ ofyghfiic extracts are ,

acetyl - 3- hydr pr.opyl enoxy -hex-3(Z4)-ene The title_conpound
prepar ed an¥P§§&6s b ing) ﬁFé RY Xy 5L ﬁyd£a§8c8P&|ng to a);
l'ight-yell 0W®Uent8hte&k@9dvb@b&at&6hhy| chgonategZaphy bfampee 6: Sodi um

salt of (1R 28 dr ox
71 or omet hy FERATD 6. BELisa Hels ity Beyape/ethyl acetate (7:3) -
propylphenoyyp&ﬂsxt&@Zﬁaﬁﬂ£QCmMpbunﬂ|mn4th£o£otm-bfbencoﬂ nxidess- car boxylic
SPEIRUSIRAR- Bk i &u&ﬂgae?{ee% 81203 094, ylb@oExaaB'oe 31kisom the
correspondlng net est accor |ng
I\ 1125 1070 cm™ . Re = 0.36 (hexane/ethyl acetate 3:2).
[a]D (chloroform, 0.20 %) = -17.5 + 5°.

b) (1R,2R)-1,2-epoxy=1—-(3-trifluoromethylphenyl)-6-(4-
. acetyl-3-hydroxy-2-pro heno ~hex-3(Z2)—-ene
" The title compound is prepared analogously to Example. 1d)
from the epoxYaldehyde according to a); light-yellow oil;
Rf = 0.69 (hexane/ethyl acetate 3:2).

Example 6: Sodium salt of (1R,2S)-1-hydroxy-1-(3-tri-
fluoromethylphen —6—-(4-acetyl-3-hydroxy-2-
ropylphenoxy)—-hex-3(Z)-en-2-yl—-7=thio—-4-oxo~-
H-1-benzopyrane-2-carboxylic acid

The title compound is prepared analogously to Example 2

from the corresponding methyl ester according to Example

5; m.p. 222-224°; [a]go (MeOH, 0.135 %) = 62.2 £ 7.4".

UV (MeOH): Apax(€) = 267 (22060); 285 (21140); 318/sh.

Example 7: (1S,2R)-1-hydroxy-1—-(3~trifluoromethylphenyl)-

6—-(4-acetvl-3-hvdroxv—-2-propvliphenoxv)-—-hex-—

carboxylic acid methyl ester

The title compound is prepared analogously to Example 1
from (1S,2S)-1,2-epoxy-1-(3-trifluoromethylphenyl)-6-(4-
acetyl-3-hydroxy-2-propylphenoxy)~hex-3(Z)-ene; colour-



5 mp. [err] (MeOH, 0.135 % =62.2 7.4 . W (MeOH): [err] = 267
(22060) 285 (21140); 318/sh. Example 7:

(1S. 2R) -1 - hydroxy-|-(3-trifl uoronethyl phenvl) -

6- (4-acetyl - 3- hydr oxy- 2- pr opyl phenoxy) - hex-

3(Z2)-en-2-yl-7-thio-4-0x0-4H 1-benzopyrane-2- carboxylic acid nmethyl ester
The title conpound is prepared . anal ogauggy-to Exanple 1 from

(1S,2S)-1, 2-epoxy-|-(3-trifluoronethyl phenyl)-6-(4-

acet yl - 3- hydr oxy- 2- pr opyl phenoxy) - hex- 3(Z) - ene; col our - - 28 - less
powder having a nelting point of [err] The starting material is prepared,
for exanpl e,less fdwdweys haying a melting point of 69-71°.

(2R, 39) -2, 3-epoxy-3-(3-trifluoromethyl phenyl)-propanal The title conpound
I s prepar ed anal ogously to Exanple 5a) from -

(2S, 39) - 2, 3-Bpgtarting rmdatepiakeihprepandd - fonmyuapela, §a - yel | ow
l'iquid; IIQ(%?fg?@Q 2820, 1730, 1330, 1165, 1130, 1070 [err] (chloroform
0.20% =0 err] (chloroform 0.20 %9 = 475.0 [err] Rf = 0.44
(hexane/ et hyl acetate 7:3). b)

(|S,2?)élh21€PQﬁz%2§$E:2fii%gﬁgﬁ&ﬁ%}ﬁ %g&gmﬂﬁ;diﬁ?hylghenyl)—propanal
acetyl - 3- hydr.oxy-2-pro enox ex e

prepared an o%’s’fi/)e ‘gg@%‘ﬁ%‘? i/% d?r?l?#rﬁ‘% a(éoorq(é"ﬁ)]% 3@% %%)nyde
accordi ng tcfla)m (2g/aS y€2 | Drepoxy - ( 31 UE dreometdyighdnyglcet at e 3: 2) .

ﬁﬁgg&?hy%ﬁ@ I('géacefe?f%w 1@%‘9{&“?‘* (citjclz): 2820, 1730,

prapy! phenoxd3d3thexd ;§Y) - ER3Q, 107/'0t¢ﬂlo 4- Mlquﬂi-ﬁ% 691e202 %hr=boxyl ic
aci d The titg o conpoingl i 30 br eORT SFofGRh oqptwd ¥y & R e %5.0°

Rg¢ = 0.44 (hexane/ethyl acetate 7:3).

acetvl-3-hvdroxy-2—-propvlpheno -hex-3(Z)—-en

The title compound is prepared analogously to Example 1d)
from the corresponding epoxyaldehyde according to a).
Light-yellow 0il; R¢ = 0.43. (hexane/ethyl acetate 3:2).

Example 8: Sodium salt of (1S,2R)-1-hydroxy-1-(3-tri-
fluoromethylphenyl)-6—~(4~acetyl-3-hydroxy-2-
propylphenoxy)-hex-3(Z%)-en—-2-yl-7-thio-4-oxo-
4ﬁ~1—benzogyrane-z—gargoxylic acid

The title compound is prepared analogously to Example 2

from'the_corresponding methyl ester according to Example

7; m.p. 239-241°; [@]12° (methanol, 0.15 %) = ~60.7 %

6.7°; UV (methanol): Apay(€) = 216 (44080); 268 (22520);

. 285 (21640); 320/sh.

Ezgmg;g_g: 1R, 2S —i—h droxyv-1-(3-methviphenvl )-8—~(4-
acetyl-3-hydroxy—~2-propylphenoxy)-octa-

kyrane-2-carboxylic acid methyl ester
The title compound is prepared analogously to Example 1



fromthe corresponding nethyl ester according to Exanple 20 7; mp. [err]
"(met hanol, 0.15 % = -60.7 [err] [err] W (nethanol): [err] = 216 (44080);
268 (22520); 285 (21640); 320/sh. Exanple 9:

(IR 2S)-1-hydroxy-1-(3-net hyl phenyl ) - 8- (4-

acet yl - 3- hydr oxy- 2- pr opyl phenoxy) - oct a-
3(E),5(2)-dien-2-yl-7-thio-4-o0xo0-4H | = bgszo- pyrane-2-carboxylic acid

nmet hyl ester The title conpound is prepared anal ogously to Exanple 1 -
29 - from (1R 2R)-1, 2-epoxy-|-(3-nmet hyl phenyl ) -8-(4-acetyl -3-

hydr oxy- 2- propyl phenoxy) -octa-3(E),5(2)-diene; light- yell ow powder havi ng
a mel ting pdnem dfLR;2R)21;, 2epoky=181 37me@hy 1kedy] )68+ 3 ~Heetyl—3-

(MEOH): Lo B30 oA oA bR, 35 BlordZS 104AR00) . The

starting mat
(2R, . 3R) - 2, ¥eddeW m@@rn@@wmménw)lrammntrm t7|1r17@ corrpound i s.
pr epar ed anqlaq s Bit.o ExX@nRlce (Mabyf r@mli_i_f,(% rulvyl I)A €3(E -enol ;

| our | 3560, 050
270,39 (hex@td) 4%#&8%;@23@?556” iP5 rgzsé ﬁ%%raf% %.19 9 b)
(4R, 5R) - 4, 5- epoxy- 5-( 3- et hyl phenyl ) - pent - 2(E) - enal The title conpound is

d € .l di t ;
i ght - yel ?S%h%gm&%ﬁﬁﬁ%ﬁ%wh%l ik PribAtyo T s 3600 10,

1610, 1155, £ol3®wWssrr] Rf 0.34 (hexane/ethyl acetate 4:1).

_Q/- a) (2R,3R)=2,3-~epoxy—-3-(3-methylphenyl)-propanol
The title compound 1s prepared analogously to Example la)
from 3-(3-methylphenyl)-prop-2(E)-enol; colourless,
viscous o0il;. IR (CH2C12) 3560, 3410, 2880, 2830 1590 _
1050 cm™1; Rf = 0.39 (hexane/ethyl acetate 1: 1), [a]D =
38.9 + 5.3° (chloroform, 0.19 %).

k/'_ b) (4R,5R)-4 5-e oxy-5-(3-methylphenyl)-pent-2(E)-enal
The title-compound-is prepared analogously to Example 1b)
from the epoxy alcohol according to a); light-yellow
powder, m.p. 60-61°; IR (CH,Cl,): 2920, 2820, 2740, 1690,
1640, 1610, 1155, 1130 cm™1; R¢ = 0.34 (hexane/ethyl
acetate 4:1).

c) (iR,2R)-1,2-epoxy-1-(3-meth henyl )—-8-(4-acetyl—3—

_ hydroxy-2-propylphenoxy)-octa-3(E) 5(Z)-diene

The title compound is prepared anélogously to Example 14d)
from the corresponding epoxyaldehyde according to a):
light-yellow oil; Rf = 0.63 (hexane/ethyl acetate 3:2).



c) (IR 2R)-1.2-epoxy-I-(3-methyl phenyl)-8-(4-acetyl -3-

' hydr oxy- 2- pr opyl phenoxy) - oct a- 3(E), 5(Z) - di ene The title conmpound is
prepared anal ogously to Exanple 1d) from the correspondi ng epoxyal dehyde
according to a); light-yellowoil; Rf = 0.63 (hexane/ethyl acetate 3:2).
- 30 - Exanple 10: Sodiumsalt of (IR, 2S)-I1-hydroxy-1-(3-

net hyl phenyl ) - 8- (4- acet yl - 3- hydr oxy-2- 30 -

propyl phenoxy) - octa- 3(E), 5(2) -di en- 2-yl - 7-

t.hi 0- 4- oxo- 4H-| - benzopyr ane- 2-car boxylic acid The title compound is

prepared anal ogously to Exanple 2 fron1the correspondi ng net hyl ester
accordi ng t Exanpke cl0x sad. Fai1Ry 2 rasi— (%= 2170
(deconp.); [err] (methanglerrkheliyy - midianal) : [err] =

219 (51520); 234/sh; 267
(1S, 2R) - 1- hydr oxy- 1- ( 3- ne#

acetyl - 3- hydr oxy- 2- prOpY'M@M@:ﬁ@ZMQa_ﬂ’MJA_
5(2)-di en-2-yl-7-thio-4-ox0-4H 1-benzo- pyrane-2-carboxylic acid nethyl

ester The title conpoumj%%J%repared anal ogously to Exanple 1 from
(I S, 29)-1, 2- 'Hp@xtyiﬂ:le{ neampound S prapEndd Jnaddgously to Example 2

: B@O?K/L% err‘_c[]ﬁ: é%%%ﬁ 4ohhfré27lxéf|‘;tgg’o cph%msh 32‘71%(12686)8.

The starti ng irdeekgal powder dmiing a arelddngiroingk q agcomp. )
(2S;39)-2, 3- f&}ﬁ‘?' ﬁné@lﬁ%ilylmfw%))rpmparﬂed e & ItNr e(:ﬂétmmmd)s s
u

repared ana to Examl e |a
DK/P A max = 219 (giszo)) 234/sh; 267 (26460); 284 (23280);
322/sh. :

Example 11: (1S,2R)-1-hydroxy-1-(3-methylphenyl)-8-(4-

acetyl-3-hydroxy-2-propylphenoxy)-octa=

pyrane-2-carboxylic acid methyl ester
The title compound is prepared analogously to Example 1

from (1S,2S)-1,2-epoxy-1-(m-tolyl)-8-(4-acetyl-3-hydroxy-
2-propylphenoxy)-octa-3(E),5(Z)-diene; [a]éo (MeOH,

0.148 %) = -75.7 + 6.8°; UV (MeOH): Apay(€) = 217

' (51760); 240/sh; 271 (27860); 290/sh; 328 (12600).

The starting material is prepared, for example, as
follows: '

2S,38)-2,3-epoxy—-3—(3-methylphenyl )-propanol
The title compound is prepared analogously to Example la)
from 3-(3-methylphenyl)-prop-2(E)-enol but using L(+)-
tartaric acid diethyl ester; colourless oil; IR (CH5Cljy):
3550, 3470, 2940, 2880, 2830, 1590, 1050 cm 1; Re¢ = 0.31
(hexane/ethyl acetate 3:2).

4S5,58)~4 ,5-epoxy—-5-(3-methylphenyl)}-pent-2(E)—enal
The title compound is prepared analogously to Example 1b)



f rom 35 ( 3- net hyl phenyl ) -prop-2(E)-enol but using L(+)- tartaric acid

‘di ethyl ester; colourless oil; IR (CH2C12): 3550, 3470, 2940, 2880, 2830,
1590, 1050 [err] Rf = 0.31 (hexane/ethyl acetate 3:2). b)

(4S, 5S) - 4, 5- epoxy-5- (3-net hyl phenyl ) -pent-2(E)-enal The title conpound is
pr epar ed anal ogously to Exanple |Db) - 31 - fromthe epoxy al cohol
according to a); light-yellowoil; IR.[gfrl 2920, 2820, 2740, 1690, 1640,
1610, 1155, 1130, 1085 [err] = 0.29 (hexane/ethyl acet ate 4:1). ¢)

(1S, 2S)-1. 2- epoxy-| - (3-net hyl phenyl ) - 8- (4-acetyl - 3-

hydr oxy- 2- pr opyl phenoxy) - octa-3(E), 5(Z)-di ene The title conpound is

pr epar ed anzﬂmouﬂiq dppxy aridehd d)adcad iree tmpcaoyalldejmﬂqemm d:inrlg to b);

light-yello 0. C t aEﬂg Sodi um
salt of (1S V% oxyﬁz%’% ﬁé%h%%{e’naﬁe}%}%? adet rdxy 2-
propyl phenoxlyl)m:»ctlél&ﬁ( |9m'5](:Z)R@||=erﬂ-Zz9yl(hk-xane/ethyl acetate 4 1).

t hi o- 4- oxo-4H-| - benzopyr ane- 2- carboxylic acid The title conmpound is

prepared anal ogously to Exarrpl e 1 fromthe correspondl ng met hyI ester
accordi ng t & EX 2CaH

721 + [err] oA 5ty PR A POI80A- PO A7 PR T0) | 2b5
(22600) :

(IR 29)-1 - hg;la'{ %}Q%Q? écquﬁy ﬂ‘?)h’e%ﬂ’ie%a’feifi analogously to Example 1d)
acet yl - 3- hy diwony -theregoxydbiehyde heoe@fdng to b); light-yellow oil;
en-2-yl-7- trﬁo A- P %éxé}?é‘wif%&aﬁérﬁ%)yl ic acid et hyl ester

N

‘Example 12:: Sodium salt of (1S,2R)-1-hydroxy—1-—(3-

. methylphenyl)-8-(4-acetyl-3-hydroxy—2- :
propylphenoxy)-octa-3(E),5(Z)-dien-2-yl-7—~
thio-4-ox0o-4H-1~benzopyrane-2-carboxylic
acid o ' _

The title compound is prepared analogously to Example 1
from the corresponding methyl ester according to Example
11; m;p. 197-198"; [a]g0 (0.14 %, methanol) = -72.1 +
7.1°; UV (MeOH): A pax(€) = 218 (50700); 235/sh; 267
(25780); 285 (22600); 321 (15000). :

Example 13: 1R, 2S)-1-hydroxy—-1-(3-methylphenyl)-6-~(4-
acetyl-3-hydroxy-2-propylphenoxy)-hex-3(2)-
en—-2-yl-7-thio-4-oxo-4H-1-benzopyrane-2-
carboxylic _acid methyl ester

‘The title compound is prepared analogously to Example 1

from (1R,2R)—1,2~epoxy—1-(3-tolyl)—6—(4-acety1—3—hydroxy-

2-propylphenoxy)-hex-3(Z)-ene; colourless powder having a

melting point of 136-138°; [a]go = 28.1 + 7.4° (methanol,

0.135 %); UV (methanol): Ap,.(€) = 271 (26020); 282/sh;

323 (13700).

The starting material is prepared, for example, as
follows:



The tltle corrpound is prepared anal ogously to Exarrpl e 1 from

(1R, 2R) -1, 2- epoxy-1- (3-tol yl)-6-(4-acetyl -3-hydroxy-

2- propyl phenoxy) - hex-3(z) -ene; col ourl ess powder having a nelting point of

[err] = 28.1 7.4 (methanol, 0.135 % ; UV (nethanol): Amax(e) = 271

(26020); 282/sh; 323 (13700). The starting material is prepared, for

exanpl e, as follows: - 32 - a) (2S.3Rp-2

, 3- epoxy- 3- ( 3- et hyl phenyl ) - propanal The title conmpound is prepared

anal ogously to Exanple 5a) from :

(2R, 3R) - 2, 3- epoxy- 3- ( 3- net hyl phenyl ) -propanol ; light-yellowoil. IR

(nethylene chlorlde) 2920 2820 1730, 1610, 1140, 1070 [err] = 0.49

(hexane/ et hyA) .

(IR 2R) -1, 2- epo'v-‘-“- '

hydr oxy- 2- prﬂwltﬂtférﬁ)ggmm (Jza mmﬁ%dtana sm"rqﬂdm@ iBxanpdsaraa)

anal ogously e £ ,ﬁéﬂgrﬂ, ‘WW& accordi ng
£ jkﬂia 3 éﬁaégfahexane/e acetate 3:2).

to a); light- ellom/O|I Exanpl e 14:
Sodi um sal t ow Qﬁkhcﬁgfﬁpﬁ 1ylene ch orlde). 2920, '2820,

met hyl phenyIJ)7:ﬁ>,(4tﬂcm,t vit4b hyxbxyerR"1; Re = 0.49 (hexane/ethyl
propylphenoi%% %ﬁﬁ@ en-2-yl -7-thio-4- oxo-4H 1-benzopyrane-2-carboxylic
acid The tit %é%ﬁ) is prepared anal ogously to Exanple 2 fromthe
correspondi ng nethyl ester accordlng to Exanpl e 13; belge powder having a

mel ti ng poi r% 3 &f -20, 1884 %Z%ﬁ &a]ceﬁ:f}-a—
(nethanol) er S
hydroxy-2- hydroxy-2-propylphenoxy)-hex-3(Z)-ene —hex-3 Z)—ene

The title compound is prepared analogously to- Example 1d)-

from the corresponding epoxyaldehyde according to a);
light-yellow o0il; Rg = 0.73 (hexane/ethyl acetate 3:2).

. Example 14:  Sodium salt of (1R 25)-1-hydroxy-1-(3-
. methylphenyl )-6-(4-acetyl-3-hydroxy-2-
~ opylphenoxy)-hex-3(Z)-en-2-yl-7-thio—-4-

oxo-4H—1—bénzopyrane—2-carbogylic acid
The title compound is prepared analogously to Example 2
from the corresponding methyl ester according to Example
13; beige powder having a melting point of 238-240°;
[a]D (methanol 0.135 %) = 31.1 # 7. 4°; UV (methanol):
Amax(€) = 268 (21800), 285 (20860); 322/sh.

Example 15: (1R,2S}-1-hydroxy-1-(3-methoxycarbonyl-
enyl)-8-(4-acetyl—-3-hydroxy—2-propyl-
enoxy)-octa-3(E),5(Z)-dien~2~-yl-7-thio-4-~

oxo—4H-1-benzopyrane-2-carboxylic acid
methyl ester

The title compound is prepared analogously to Example 1

from (1R,2R)—1,2—epdxy-1—(3-methoxycarbonylpheny1)-8—(4—

acetyl-3-hydroxy-2-propylphenoxy)-octa-3(E),5(Z)-diene;

[a]g0 (methanol, 0.14 %) = 27.9 * 7.1°; UV (methanol):

Anmax(€) = 221 (53560); 234/sh; 270 (28980); 285/sh; 326




le 15: (IR 2S)-1-hydroxy-I-(3-nethoxycarbonyl -
‘phenyl) - 8- (4- acet yl - 3- hydr oxy- 2- pr opyl -
phenoxy) - oct a- 3(E), 5(Z2) - di en-2-yl - 7-t hi o- 4-
0X0- 4H 1- benzopyr ane- 2- carboxylic acid nethyl ester The title compound is
prepared anal ogously to Exanple 1 from
(IR 2R) -1, 2- epoxy- 1| -(3- nethoxycarbonprg nyl)-8-(4-
acet yl - 3- hydr oxy- 2- pr opyl phenoxy) - oct ?E) 5(2)-di ene; [a] D0 (nethanol,
0.14 %9 =27.9 7.1 ; W (nethanol): [err] 221 (53560); 234/sh; 270
(28980); 285/sh; 326 - 33 - (13860). The starting material is prepared,
for exanple, f§839 | ows: a)
(2R 3R) -2, 3- epoxy Z(3- et hoxycar bonyl phenyl ) - propanol The title conmpound
S prepared anal.ogously to Exanple la) from (E)-3-nethoxycarbonyl ci nnam ¢
al cohol ; sliphél yryetinyg mAterhial RispPepard@Xansrfcbyhpsstage 1:1). b)
(4R, 5R) - 4, 5- 5- (3- nethoxycarbonylphenyf) pent- 2(E)-enal The title
conmpound i s §$g§§V§d anal ogously to Exanple | b) fromthe correspondi ng
epoxy al cohol; light- yellom10|l Rf 0.35 (hexane/ethyl acetate 3:2). c)
(IR 2R)-12- ep {
acetyl - 3- hydr
i s prepared Ehalbgb‘gl9°mE°EndnpSepr€Par¢@nanﬁb°@©u$b¥ptﬁdEHngpgxyabdehyde

accordi ng t osPhm YE?CQuﬁefﬁbk?&thbnyFélnnQm§9 &fééﬁ@fleéﬂthéiﬁtate 3:2).

Exanpl e 16: Sodi um rox%
) yellowish 011 Reg = 0.3 (hexane/e hyl acetate 1:1).
O
2(E)—enal _
The title compound is prepared ahalogously to Example 1b)
from the corresponding epoxy alcohol; light-yellow oil; -
Rf = 0.35 (hexane/ethyl acetate 3:2).
o/

¢) (IR,2R)-1,2~epoxy—(3-methoxycarbon henyl)-8—-(4-
acetyl-3-hydroxy-2-propylphenoxy)-octa-3(E) ,5(2)~
diene
The title compound is prepared ahalogously to Example 1d)
from the corresponding epoxyaldehyde according to b);
Vviscous yellow oil; Rg = 0.50 (hexane/ethyl acetate 3:2).

Example 16: Sodium salt.of (1R,2S)-1-hydroxy-1-(3-
- methoxycarbonylphenyl)-8-(4-acetyl—-3—

hydroxyv—-2-pro henoxy)-octa-3(E)},5(%)~-

cérbozylic dacid
The title compound is prepared analogously to Example 2
from (1R, 2S)-1-hydroxy-1-(3-methoxycarbonylphenyl)-8-(4-
acetyl—3-hydroxy-2-propylphenoxy)—octa-3(E),5(Z)-dien-2—
yl-7-thio-4-oxo-4H-1-benzopyrane-2-carboxylic acid methyl
ester according to Example 15; light-brown powder having
a melting point of 181° (decomp.); [a]go (meﬁhanol,



met hoxycar bonyl phenyl ) - 8- (4-acetyl - 3-

“hydroxy- 2- propyl phenoxy) -octa-3(E), 5(Z -

di en- 2-vl - 7-t hi 0- 4- oxo- 4H 1- benzopyrane- 2- carboxylic acid The title

conmpound i s prepared anal ogously to Exanple 2 from

(IR 2S) -1 -hydroxy-I-(3-nmet hoxycarbonyl phenyl) - 8- (4-

acetyl - 3- hydr oxy- 2- propyl phenoxy) - oct a- QE) 5(2)-di en-2-

yl - 7-t hi 0- 4- ox0- 4H 1- benzopyr ane- 2- car bdxyli ¢ aci d nethyl ester according

to Exanple 15; |ight-brown powder having 20 a neltlng poi nt of [err]

(deconp.); [err] (nethanol - 34 - 0.15% 32.0 6.70; WV (nethodal)

Lerr] = 222 { X54)) i R/l P67 (&ﬁﬂqqaetﬁaﬁfbl(zw@,(eqzmm 400/ sh.
Exanpl e 17: S, ZR) - drox 3- et hoxglcar bogy

phenyl ) - 8- (453?&&%'-32 /it 627 2H\BQ); 284 (22940); 320/sh;

phenoxy) - octayoHdn. 5(Z) - di en-2-yl - 7-t hi o- 4-

0X0- 4H 1- benzopyr ane- 2- carboxylic acid nethyl ester The title conpound is

pr epar ed analogously to Exanple 1 fromthe

(1S, 29)-1, 2- (S ) Sl (-X

(4-acetyl - 3- hydr oxy- 2-pr .0.11- 'lli og<y4_ é (_ ~RiFos Al £14 olp_. [err]

(col ourl ess powder); [a] 20 == 5.

(methanol):[err] = 221 (53Eng !i"*s 3 N, 4 (Zood] n 229 °ﬁ'“v“ 12320) .

The starting material is &¢ 2flpdo ig_dgigdy d
(2S, 39) - 2, 3- epoxy- 3- ( 3- met hoxv.car bonyl phenyl) - pr opano The title conmpound
i's prepared anal ogousl y tﬁﬁﬁgﬁ%ﬁﬁﬁggﬂé)

The title compound is prepared analogously to Example 1
from the (1S,2S)-1,2-epoxy-1- (3-methoxycarbonylpheny1)fs—

(4—-acetyl-3-hydroxy-2-propylphenoxy)-octa-3(E),5(2)~
diene; mfp.'77-78° (colourless powder):; [a]g0 (methanol,
0.15 %) = =52.7 * 6.7°; UV (methanol): X pay(€) = 221
(57420); 235/sh; 271 (29980); 288/sh; 326 (14320).

The starting material is prepared, for example, as
follows:

a) (28,38)-2,3-epoxy—-3-(3-methoxycarbon henyl ) -propanol
The title compound is prepared analogously to Example 1l1a)
from (E)-3-methoxycarbonylcinnamic alcohol but using
L(+)-tartaric acid diethyl ester; colourless oil; Rg¢ =
0.48 (hexane/ethyl acetate 1:1).

b) (48,58)-4,5-epoxy-5-(3-methoxycarbonylphenyl)-pent-
2— —enal

The title compound is prepared analogously  to Example 1b)

from the corresponding epoxy alcohol; colourless oil;

IR (methylene chloride): 3050, 2990, 2945, 2820, 2730,

1725, 1695, 1640, 1290, 1255 cm"l; Rg = 0.34 (hexane/-

ethyl acetate 3:2).



fron1(E) 3- nethoxycarbonyIC|nnan1c al cohol but using L(+)-tartaric acid ~~

'dlethyl ester; colourless oil; Rf 0.48 (hexane/ethyl acetate 1:1). b)
(:4S, 5S) - 4,5-epoxy-5-(3-nethoxycarbOnyIphenyl -pent- 2-(E)-enal The title
conmpound i s prepared anal ogously to Exanple Ib) fromthe correspondi ng
epoxy al cohol; colourless oil; IR (nmethylene chloride): 3050, 2990, 2945,
2820, 2730, 1725 1695, 1640, 1290, 125%-[err] Rf = 0.34 (hexane/- ethyl
acetate 3:2). - 35 - 0) ' -

(1S,2S)-1..2-epoxy-1-(3-met hoxycar bonyl phenyl ) - 8- (4-

acetyl 3- hydroxy 2- propyl phenoxy) - octa 3(E) 5(2)- diene The title conmpound
IS preparedc)"m ig g Ly 40, 51.521 ett_ é '1'-- 0 i -"11_' | g epoxyal dehyde
according to' b | -ye acerate 3:2).
Exarrp|e 18: ""‘fae nt B Y oif O A" 4"" AV ’t;oﬁb I"{‘ a"3 E) . 5(Z)-

met hoxycar bony§ pEga yI) 8- (4-acetyl - 3-
hydr oxy- 2- pr y Nnox octa-3
0T enssy - TRRY S PRES Soheeind i oy sates analossy e te i BRamRIS 10k
conpound isfponpanedceﬁné@g@maingtep&k@@pd@hﬁﬁéramm¢f&am@rm39@pﬂd|ng met hyl
ester accor 17 be| e. po t of [err]
20 [err] ﬂ‘?ﬁ%ngffﬁg el 8@ %B é@ aﬁ%%ﬁhano‘lﬁ'a}@gép%ﬂ(e) = 223
. (59300) ; 235 sh; 267 (27300), 284 (24800); 321 (16200). Exanple 19:
(1R12S)"'hﬁﬁéﬁﬁléllé?'”§§&£&ﬂC§éP9ﬂaﬁ'(1s,2R)-1-gydroxy~1-(3—

R ’ ethoxycarbonylphenyl)—-8-(4—acetyl-3-

—/ . hydroxy-2-propylphenoxy)-octa— 5 =
4H~-1-benz

-7-thio~-4-oxo- rane-2-

carboxylic acid _
The title compound is prepared analogously to Example 2

‘dien—2-

from the corresponding methyl ester .according to Example

17; beige powder having a melting point of 174-176°;

(methanol, 0.155 %) = -80.6 * 6.5°; UV (methanol):

X max(€) = 223 (59300); 235 sh; 267 (27300); 284 (24800) ;
321 (16200)

Example 19: R,2S -1- droxv—-1-(3-methoxvcarbonyl-
envl)-6-(4-acetyl-3-hvdroxy-2-pr 1-

benzopyrane-2-carboxylic acid methyl ester
The title compound is prepared analogously to Example 1

from (iR,2R)—1,2—epoxy-1-(3-methoxycarbonylphenyl)-6—(4—
acetyl-3-hydroxy-2-propylphenoxy)-hex-3(2)—-ene; colour-
less oil; [a]g0 (methanol, 0.11 %) = 24.5 + 9.1°;

UV (methanol): X pay(€) = 270 (22400); 322 (12000).

The starting material is prepared, for example, as
follows: '

a) S,3R)-2,3-epoxy-3-(3-methoxycarbonylphenyl)-propanal
The title compound is prepared analogously to Example 5a)



_phenyl)- 6-(4-acetyl -3-hydroxy-2-propyl - '

‘phenoxy) - hex- 3(2Z) - en-2-yl - 7-t hi o- 4- oxo-4H 1- benzopyrane-2-carboxylic acid
net hyl ester The title conpound is prepared anal ogously to Exanple 1 from
(IR 2R) -1, 2- epoxy-| - (3- met hoxycar bonyl phenyl ) - 6- (4-

acet yl - 3- hydr oxy- 2- pr opyl phenoxy) - hex-3(Z)-ene; colour- less oil; [a]20
(methanol, 0.11 %9 = 24.5 9.1 ; W (nethanol):[err] = 270 (22400); 322
(12000). The starting material is preﬁa?éd' for exanple, as follows: a)
(2S. 3R) - 2, 3- epoxy- 3- ( 3- met hoxycar bonyl phenyl ) - propanal The title conpound
S prepared analogously to Exanple 5a) - 36 - from (2R 3R

ety ene. cFT R be)  “BLep: SoebutY T m e RORRupoh FRndu B Do (0
Ri = 0.33 (hpxepanelhylightryeblosQily)IR (methylene chloride):

(lR 2R) -1, 2- 890y Y- 3866, ”E?BQXV£61@0”Y$§@enYhioG 1240, 1255 cn~1;

acetyl - 3- hydroxy 2- rogg p enoxg$ hex-3 2 ene The title conpound is
prepar ed ané?ﬁgbu§r§3t exanp/ethyd ??Qﬁﬁ ®e3 ePbxyal dehyde according to a);

light-yellow oil; Rf = 0.39 (hexane/ethyl acetate 3:2). Exanple 20:  Sodi um
salt of (IR.%g) |
hydr oxy- 2- pr

t hi 0- 4- oxo0- 4H- lagety y tplhex d)seneum sal t of
(IR 29)-1- o ( y 4

hydr oxy- 2- pr%gé %%%%%xé ﬁﬁéﬁﬂé g%eéyééaf?é aﬁ£f5¥$u§ly to Example 1d)

t hi o- 4- oxo- 4FF9mbEh§oﬁ??ﬁﬁéléeéxﬁ%0&9¢?€dlng to a); light-yellow oil;

— Re¢ = 0.39 (hexane/ethyl acetate 3:2).
Example 20: Sodium salt 1R, 28)-1-hvdroxy-1-(3-
methoxvcarbonvlphenyl)—-6—-(4—-acetyl—-3-

thio-4-oxo0-4H-1-benzopvrane—2—-carboxvlic

acid (A and disodium salt of (1R,2S)-1-
hvdroxy-1-(3-carbo henvl)-6-(4—-acetyl-3-

thio-4-oxo-4H-1-benzopyrane-2-carboxylic . . . -
acid (B) '
A solution of 0.5 g of (1R,2S5)-1-hydroxy-1-(3-methoxy-
carbonylphenyl)#6—(4—acety1—3—hydroxy—2—propy1phenoxy)-
hex-3(Z)-en-2-yl-7-thio-4-oxo~4H-1~benzopyrane-2-carbox-
ylic acid. methyl ester according to Example 19 in 20 ml
of tetrahydrofuran is stirred under argon for 40 hours
with 7.5 ml of 0.2N sodium hydroxide solution at room
temperature and is then concentrated by evaporation. The
residue is purifiéd by chromatography on Lichropreﬁg)
RP-8, Merck, with methanol/water (3:1) and yields in
fractions 2-5 title compound B; m.p. 262-264"; [a]g0
(methanol, 0.105 %) = 17.1 * 9.5°; UV (methanol): A pay(€)
= 268 (19680); 284 (19060); 325/sh; and in fractions 8-12
title compound A; m.p. 155° (decomp.):; [a]go (methanol,

0.12 %) = 22.5 + 8.3°; UV (methanol): A pyx(€) = 268



aci d (B) A solutlon of 0.5 g of (IR 2S)-1-hydroxy-1-(3-nethoxy-
'carbonylphenyl) 6- (4- acetyl - 3- hydr oxy- 2- propyl phenoxy) -

hex- 3(Z) - en- 2-yl - 7- t hi 0- 4- 0x0- 4K 1- benzopyr ane- 2- carbox- ylic acid. nethyl
ester according to Exanple 19 in 20 ml of tetrahydrofuran is stirred under
argon for 40 hours with 7.5 m .of 0.2N sodi um hydroxi de solution at room
tenperature and is then concentrated by_evaporation. The residue is
purified by chromatography on Llchroprefferr] RP-8, Merck, with

met hanol /water (3:1) and yields in fractions 2-5 title conpound B; m p.
262-264 ; [err] (nethanol, 0.105 %9 = 17.1 [err]; W (nmethanol):[err] =
268 (19680); (419 %%gy h; jyg} fractions 8-12 title conmpound A;
m p. 155 (dég§§60) ?@QEé Pﬁanol 5QQZ %9 = 22.5 8.3; W

(et hanol ):[err] = 268 - 37 - (26200) 286 (29220); 325/ sh. Exanpl e 21:
(15,ZR)'1'hxgb®§1§lzﬁﬁ'ngﬁﬁﬂg&g&ﬂgﬁ&ﬁroxy-l—(3—mgthoxycarbonyl—
phenyl) - 6- (4-acetyl - 3- hydr oxy-.2-

phenoxy) - hex- 3( Z) - en- 2- y PHEEAHIGSHE : e A e .oxyl|c aci d
met hyl ester The title cgile i v~ & )o@ nai2avd a0 i ot-¢ Vad?

(1S, 25)-1, 2-epoxy-1|-(3- C;r?f . .
acetyl - 3- hydroxy 2- pr opyFPITENoX Whi ch
hardens in tihe tdtiegeompoundnis ﬂhapapepbpnplﬂqomﬁls tPeEKPmGGelg %

et hanol): \Woandh a4t S 2ak iR LA ) -Baq 4t ar i g

“material is prepared anmpl é,. as foll qws &
35) 2, 3- epoﬁy 3@33n§yﬁgggaa Gﬁﬂﬂ&%ﬂ?ﬁﬁPxﬁioﬁ£¥m3( )-ene; colour-

less 0il which hardens in the refrigerator, m.p. 90-91 ;
[a]D = -41.5 % (0,13 % methanol); UV (methanol)
Apax(€) = 271 (25120); 322 .(13280).

The starting material is prepared, for example,. as.
follows:

a) (2R,38)-2, 3—~-epoxy—-3-(3-methoxycarbonylphenyl)-propanal
The title compound is prepared:analogously,to Example 5
'ffom (28,38)-2,3~-epoxy-3—(3-methoxycarbonylphenyl)—
propanol; colourless o0il; IR (methylene chloride): 2910,
2780, 1705, 1590, 1570, 1415, 1270, 1235 cm™1; Re = 0.36
(hexane/ethyl acetate 3:2).

b) (18,28)-1,2-epoxy—-1- 3rm thoxvcarbonvlphenyl )—-6~
acetyl-3-hydroxy—-2-pro enoxy)-hex-3(Z)—-ene

The title compound is prepared analogously to Example 1d)

from the corresponding epoxyaldehyde according to a);

colourless oil, not characterised in more detail.



The title conpound is prepared anal ogously to Exanple 5 from

' (2S,'39) - 2, 3- epoxy- 3- ( 3- net hoxycar bonyl phenyl ) - propanol; colourless oil; IR
Gmet hyl ene chloride): 2910, 2780, 1705, 1590, 1570, 1415, 1270, 1235 [err]
= 0.36 (hexane/ethyl acetate 3:2). b)

(1S, 2S) -1, 2- epoxy- 1- ( 3- net hoxycar bonyl phenyl ) - 6- (4-

acetyl - 3- hydroxy 2- propyl phenoxy) - hex-3(Z)-ene The title conpound is
prepared anal ogously to Exanple id) frontthe correspondi ng epoxyal dehyde
according to a); colourless oil, not characterised in nore detail. - 38
-~ Exanpl e 22: Sodium salt of (IS 2R)-I-hydroxy 1-(3-

rrethoxycarboigg }ﬁgyzlﬁ 6-

hydr oxy- 2- propy

t hi o- 4- oxo- 4H—I-benzopyr , aZvizere PR LSELS RS aaca S
prepared anal ogously to .23_f 1 é‘;ﬁj‘}f ' - .2}
according to Exanple 21; ' . [err] [a] 20
(methanol, 0.12 % = -41 5hlgrdy AE R =2 21060).; 285

(21540); 325/ sh. Exanpleaéﬁhd. (4R SS) 1,1, 1 trlfl uor o- 4- hydroxy II-(4-

acetyl-3-h
6(E) y8( Z) - él Oxééfféioé)%g ch%g Aﬁl_‘ifl_jﬁ%agx}hdzoanalo ous]zy car g:-:():g(arrfp aC| d
met hyl est erffidre the |correspenting netdusk @smlqu d’—%@'&ﬁ’ﬂ‘!ﬂélel from

(4R, 5R)-4 f g | G 8yt
hydr oxy- 2- pf%fﬁ l‘#i@ %én%el%:%w A8n§ég di enedﬁﬂé)gl()f 2051\&%1]:? ving a

nel ti ng poi nke 6(4“%@13“?@ Q. %?re?f anoT4l o7 15 843 5 1
(et hanol ) : Derlt(e) 2068 (21060); 285 (21540); 325/sh.

 _Example 23: (4R,5S)-1,1,1-trifluoro-4-hydroxy-11-(4-

acetyl-3-hydroxy-2-propylphenoxy)-undeca-

rane—2-carbox lic acid methyl ester
The title compound is prepared analogously to Example 1
from (4Rr5R)—4,5—epoxy—1,1,1-trif1uoro-11—(4-acety1—3—
hydroxyez-propylphenoxy)-undeca—G(E),8(Z)-diene; beige
powder having a melting:point of 64-66", [a]go (methanol,
0.15 %) = 147.3 = 6.7°. UV (methanol): Apgx(€) = 220
(48960); 270 (28500); 283/sh; 325 (13400).

The starting material is prepared, for_example, as
follows:

a) (2R,3R)-2,3-epoxy-6,6 6-trifluoro-hexanol

The title compound is prepared analogously to Example la)
from 6,6,6-trifluoro-hex-2(E)-enol; colourless oil;

[a]g0 (chloroform, 0.17 %) = 35.9 * 5.9°; IR (methylene
chloride): 3550, 3420, 2950, 2890, 2830, 1125 cm™ 1.

4R,5R)-4,5-epoxy-8,8,8-trifluoro-oct-2(E)-enal
The title compound is prepared analogously to Example 1b)

from the corresponding epoxy alcohol according to a);



(48960); 270 (28500); 283/sh; 325 (13400). The starting material is
prepared, for exanple, as follows: a)

(2R, 3R) - 2, 3-epoxy- 6, 6, 6-trifluoro-hexanol The title conmpound is prepared
anal ogously to Exanple la) from®6,6,6-trifluoro-hex-2(E)-enol; colourless
oil; [a]20 (chloroform 0.17 %9 = 35.9 [err]; IR (nethylene chlorlde)
3550, 3420, 2950, 2890, 2830, 1125 [err% b) (4R SR) -4, 5-epoxy-8
,8,8-trifluoro-oct-2(E)-enal The title 8npound i s prepared anal ogously to
Exanpl e I b) fromthe correspondi ng epoxy al cohol according to a); - 39 -
light-yellow oil; IR (CH2C12): 3050, 2980, 2930, 2820, 2730, 1695, 1645,

1450, 1150, D. et a e 2)
(4R, 5R) - 4, 5- eé‘%&%%l 1- trlljﬂ u@%o@l‘rz e/ace tyl- Or Gﬁfﬁ 293?0 282&)
hydr oxy- 2- prZ?p’%ﬁph’eﬁw%&y)lmec#@(E)ﬂgf(%) Idtheniy B [ &dpound i s

prepared anaf Fé;/eﬁ@yﬁxg@@t &dd) §5pm the epoxyal dehyde according to b);
i ght - yellom/0|l 48 (hexane/ethyl acetate 3:2). Exanple 24: Sodi um
salt of (4R 5S)-,!|,l1-trifluoro-4- hydroxy-11-(4-acetyl-3-hydroxy-2-propyl -
phenoxy) - undexa¢ R iﬁsdé ]Jh%ﬁrxfluoro—ll— 4-acetyl-3-

4- 0x0-4H-1 - ben 0Py A& Prepared
anal ogousl y to "Bxd according to
Exanpl e 23; me gelipbwmmmdlgla mnaxm;i madtoqnuqley rt]o Xxgnpke 1d)

(et hanol , hé& %gx%aléeﬂ dyvaééﬁxtéﬁﬂj)leo B/ r]]lg'h@%ﬂe.'(f&g%gﬁl.

230/ sh; 267I§25440)48 Phe 2308
xane/e hyl acetate 3:2).
Y .
Example 24: Sodium salt of (4R,SS)-1,1,1-trif1uorg—4~
' hydroxy-11-(4-acetyl-3-hydroxy—-2-propyl-
henoxy)-undeca-6(E),8(Z)-dien-5-yl-7-thio—~
A-oxo—-4H=-1-benzopyrane—2—-carboxylic acid
The title compound is prepared analogously to Example 2
U from the corresponding methyl ester according to Example

23; beige powder having a melting point of 198-200°;
[a]é0 (methanol, 0.15 %) = 127.3 * 6.7°; UV (methanol):
Amax(€) = 221 (48820); 230/sh; 267 (25440); 285 (23080);
322/sh.

Example 25: (48,5R)-1,1,1~-trifluoro-4-hydroxy-11-(4-
acetyl-3-hydroxy-2~propylphenoxy)-undeca-

rane-2-carboxylic acid methyl ester
The title compound is prepared analogously to Example 1
from (4S,5S)~4,5-epoxy-1,1,1~trifluoro-11-(4~acetyl-3-
hydroxy-2-propylphenoxy)-undeca~6(E),8(2Z)-diene; colour-
less powder having a melting point of 69-71°; [a]g0 =
-153.3 + 6.7° (methanol, 0.15 %). UV (methanol): \ pax(€)
= 220 (49560); 235/sh; 270 (29220); 285/sh; 325 (12990).

The starting material is prepared, for example, as
follows:



322/ sh. Exanple -25: (4S,5R)-1,1,1-trifluoro-4-hydroxv-1l-(4-

“acet'yl - 3- hydr oxy- 2- pr opyl phenoxy) - undeca-

6(E), 8(2) -di en-5-yl -7-thi o-4-o0xo-4H 1- benzo- pyrane-2-carboxylic acid

nmet hyl ester The title conpound is prepared anal ogously to Exanple 1 from
. (4S,5S)-4,5-epoxy-1,1,1-trifluoro-11-(4-acetyl - 3-

hydr oxy- 2- propyl phenoxy) - undeca- 6( E) , 8( £y~ di ene; col our- | ess powder having
a nelting point of 69-71; [a]DO = -153.3 [err] (nethanol, 0.15 %. WV
(rmethanol): [err] = 220 (49560); 235/sh; 270 (29220); 285/sh; 325 (12990).
The starting material is prepared, for exanple, as follows: - 40 - a)
(2S,3S)-2, 3-epoxy-6,6,6-trifluoro-hexanol The title conmpound is-prepared
analogously to Exanple. |a fron16 6,6-trif -enol but using
L(+) - tartardk 76 (chloroform 0.17
% = -25.9 Imsritke (mﬂskymmlelskwmpahsed 8%[99(315307 Q@@!am&) 12830,

1125 [err] b 4S5 ) 4 85 f t3ef -The title
conmpound i s %ﬁéﬂ) ana ogou oS?éx g%%léﬁfgqnggéﬁgk e corj@spondlng
epoxy aIcohotaEMExmﬁlmgldoda§thYl t?%il%ﬁ@@ﬂﬁle$$2? hi®bme chloride):

3050, 2990, 273 95, _ 11 R = 0,36
(hexane/ethyﬁ%§g3¥§€%9% 28 by 39 3515+ 159" 1, (rid€iylene ]

(4S, 5S) - 4, 5-elpbeyide): 13§%Qf|€6?%1 13940 228804 2830, 1125 cm -1,
hydr oxy- 2- pr opyl phenoxy) - undeca- 6(E). 8(Z)-di ene The title conpound is

or epared ang),00p)s! ¥510, Examplybd) L1 oM 4o serSEERoTe| ngngpoxyal dehyde

N\ The title compound is prepared analogously to Example 1Db)

from the-correspondlng epoxy alcohol accordlng to a):
light-yellow oil; IR (methylene chloride): 3050, 2990,
2930, 2820, 2730, 1695, 1645, 1450, 1150, 1100 en~1;
R¢ = 0.36 (hexane/ethyl acetate 3:2).

c) (4S,5S8)-4,5-epoxy-1,1,1-trifluoro-11-(4-acetyl-3-
hvdroxy—-2-propvlphenoxy)-undeca-6(E),8(Z)-diene

- The title compound is prepared analogously to Example 1d)
from the corresponding epoxyaldehyde according to b);
light-yellow oil.

| Exaﬁple 26: Sodium salt of (4S,5R)-1,1,1-trifluoro-4-

hydroxy~11-(4-acetyl-3-hydroxy-2-propyl-

phenoxy)-undeca-6(E),8(Z)-dien-5-yl-7-thio-

4-oxo-4H-1-benzopyrane-2-carboxylic acid
The title compound is prepared analogously to Example 2
from the corresponding methyl ester according to Example
25; beige powder having a melting point of 201-203°;
[a]lz)0 (methanol, 0.15 %) = -117.3 + 6.7°; UV (methanol):
.hmax(e) = 222 (48320); 233/sh; 267 (26440); 285 (24440);
330/sh. '



light-yellow oil. Exanple 26: Sodiumsalt of (4S,5R)-1,1.1-trifluoro-4-- 7

“hydr oxy- 1l - (4- acet yl - 3- hydr oxy- 2- pr opy!l -

phenoxy) - undeca- 6(E), 8(2) - di en-5-yl - 7-t hi o-

4- 0xX0- 4H 1- benzopyr ane- 2-carboxylic acid The title conmpound is prepared
anal ogously to Exanple 2 fromthe correspondi ng nethyl ester according to

Exanpl e 25; bei ge powder having a neltl p0|nt of [err] [err] (methanol,
0.15 %9 = -117.3 [err] W (nethanol):” = 222 (48320); 233/sh; 267
(26440); 285 (24440),; 330/sh. - 41 - Exanple 27

(4R, 55)-1,1,1-trifluoro-4-hydroxy-9-(4-

acetyl - 3- hyd pLoPY! n Linons 6 A -9—
en-5-yl-7-th gé -%50?9 Hﬁ Bé 1 9 1 £Zi oro 4 h Cl ? ester The

title conpound is prepare- i:e : g—Bx Dk -o v zV.3 —non- VA
(4R 5R) -4, 5-epoxy-1,1, 1- té't

(nethylene chl ori de): 353- pa . €¥640, 1605, 1585 [err]
The startingThet ediitdke b&mpbandrﬁd pfepaeadnphalogsuémylUmsExample 1

(2S, 3R -2, 3- tri [ nal Ie c S, prepared
analogously ggg é%ngﬁg % §§1%§F£325§2 QgI%QE ?gp? ?Yaorg hexanol ;
col our - Iesshydquﬂ-ﬁavrnQYépbenDKH@ ponn6(5ﬁ-eoeslcpzeunﬁQSS, [err]

(chlorof orm Qs&§u£>oll 19R7(métﬁ91eﬂé chloride): 3530, 2920, 2890,
(4R 5R) -4, 5- ggox - I"uor 0= 9- (4- acet yl - 3-

hydr oxy- 2- pr 99phéﬁ8?y)lﬁéﬁ46}295@n 585 cm +.
W

The starting material is prepared, for example, as
follows:

2S,3R)-2,3~epoxy-~6,6,6-trifluoro-hexanal .
The title compound is prepared analogously to Example 5a)
from (2R,3R)-2,3—epoxy—6,6,6-trifluoro-hexanolé colour-
less liquid having a boiling point of 80-81°/26 mbar.;
{a]go (chloroform, 0.15 %) = -10.7 + 6.7°.

- b) R,5R)-4,5-epoxy~1,1,1-trifluoro-9~(4-acetyl—-3-
hydroxy-2-pro eno -non—-6(Z)-ene
The title compound is prepared analogously to Example 1d)
from the epoxyaldehyde according to a); light-yellow oil.

Example 28: Sodium salt of (4R,58)-1,1,1-trifluoro—-4-
hvdroxy-9—(4-acetvl—-3-hydroxy-2-propyvl-—

benzopyrane-2-~carboxylic acid
The title compound is prepared analogously to Example 2

from the corresponding methyl ester according to Example
27; 11ght—yellow powder having a meltlng point of 204-
206° [a]D (methanol, 0.15 %) = 42.7 + 6.7";

uv (methanol):.kmax(e) = 218 (36920); 268 (20280); 285
(20180); 325/sh. |



The title conmpound is prepared anal ogously to Exanple Id) fromthe
'epoxyal dehyde according to a); light-yellow oil. Exanple 28: Sodium salt
of (4R, 55)-,1,1,1,-trifluoro-4- hydroxy-9-(4-acetyl-3-hydroxy-2-propyl -
phenoxy) - non- 6(Z) - en-5-yl - 7-t hi 0- 4- oxo- 4H-| - benzopyr ane-2-car boxylic acid
The title conmpound is prepared anal ogously to Exanple 2 fromthe
correspondi ng nethyl ester according to anple 27; light-yell ow powder
having a nmelting point of 204- 20 2063;4f§7r] (methanol, 0.15 % = 42.7
6.7 ; W (nmethanol):[err] = 218 (36920); 268 (20280); 285 (20180); 325/sh.
- 42 - Exanple 29: (5R, 6S)-5-hydroxy-12-(4-acetyl -3-hydroxy- 2-

pr opyl phenoxy) - dodec- 7(Z) - en- 6-yl - 7- t hi 0- 4-

0X0-4H- | - benzopyr ane- 2-carboxylic acid nmethyl ester The title conmpound is
prepar ed and@Xaapla 293 oxy-12-(4-acetyl-3-hydroxy-2-

(5R 6R) -5, 6- epoxy- 12- (4- m%s)m&amnwm- DREAPLAF-ddes-4/ 7) - ene;
light-yellow oil; Rf = 0.37 (hexane/ethyl acetate :%2. The safrting
= I~ X =2= oxylic aci

material is prepared, foﬁ2%%éﬂ%ﬂe%¥%§¥¥%¥@§ﬁs%ﬂgﬁﬂb——x—;——————

5- (4-acetyl - 3- hydr oxy- 2- metthstIpleastery) - pentyl -tri - phenyl phosphoni um
brom de The titl QY | re i f -
(4-acetyl - 3%&#@%&% p'?@%yqn;qlgﬁo%%eigg%‘t yﬁggﬁ)éggg;gﬁyggooﬁ)%e%?gec rlyst al s
having a nelfony (RR AR of5 [Eerendxi)l 1-A3-ReLY 13-SepdrareptZnraopy 1~
‘phenoxy)-dodec~7(Z)-ene; light-yellow oil; R = 0.37
(hexane/ethyl acetate 1:1).

The stérting.material is prepared; for example, as
follows:
phenylphosphonium bromide
U The title compound is prepared as in Example 1lc) from 5-

(4-acetyl-3-=hydroxy~-2-propylphenoxy)-pentyl bromide;
‘colourless crystals having a melting point of 82-85°.

2S,3R)-2,3—epoxy—heptanal
The title compound is prepared analogously to Example 5a)
from (2R,3R)-2,3-epoxy-heptanol; [a]g0 = -99.4 + 0.1°.

c) (5R,6R)-5,6-epoxy-12-(4-acetyl-3-hydroxy-2-propyl-

. henoxy)—-dodec—-7(Z)-ene .
The title compound is prepared analogously to Example 1d)
from the epoxyaldehyde according to a), light-yellow oil.

Example 30: Sodium salt of (5R,6S8)}-5-hydroxy-12-(4-

acetvl-3-hvdroxv-2-propvlphenoxv)-dodec-
7(Z)-en-6-v1-7—-thio-4-0ox0~4H-1-benzopyrane-—

_ 2—-carboxylic acid
The title compound is prepared analogously to Example 2

from the corresponding methyl ester according to Example



The title conpound S prepared analogously to Exanple 5a) from
" (2R'3R) - 2, 3- epoxy- hept anol ; [er] = -99.4[err] c)
(5R, 6R) - 5, 6- epoxy-12-( 4- acetyl=3-hydroxy-2-propy|- phenoxy) - dodec- 7( Z) - ene
The title conmpound is prepared-anal ogously to Exanple Id) fromthe
epoxyal dehyde according to a), light-yellow oil. Exanple 30: Sodium salt
of (5R 6S)-5-hydroxy-12-(4- - acetyl- 3zhydr oxy- 2- propyl phenoxy) - dodec-
7(Z2)-en-6-yl -7-thi o-4-oxo- 4FFI-benzopyrane- 2-carboxylic acid The title
conpound is prepared anal ogously to Exanple 2 fromthe correspondi ng net hyl
ester according to Exanple - 43 - 29; mp. 192-194 ; [a] 20 (nethanol,
0,125 % = +593 g5lﬂ‘ B eridzli\élﬁrgtl mp%‘; \(metieandl ;- @1f2d 3BP00)is A8k ( 22040) ;

S e
)-5- gydrox; ﬁﬂp(ﬂlgéegﬁgt q@h}DQmex(e) = 218 (38000); 268 (22040),;
propyl phenox38s dpzer2dY Z)32h-€hyl - 7- t hi 0- 4-
ox0- 4H- | - benzopyr ane- 2- carboxyl.ic acid nethyl ester The title conpound is
prepared anal ogously to Exanple 1 from

(58 6S) - 5, 6- Wﬂ- 23\ 6R B=5rvh 28 4 ? RIEY=21 7) - ene;
light-yellowoil; Rf O-ﬁ&ﬁfﬁ%ﬁ&%ﬁ?j&o&&@ﬁ E)Jeﬂ—)s—gi@-sﬁﬁélm
material is prepared, for exanprl e, )

2, 3- epoxy- hept anal The ti2¥-2eTcRRZORVIANG % Tt 0 Exanpl e
5a) from (2S,35) -2, 3-epoyetheptasgpdy [err] = +104 3 [err] b)

(5S,69)-5, 6- fﬂ8x¥1€fé(éb£§§ﬁXé §sh¥ré8§¥e3 gnafgéously to Example 1

) from (5S,6S)-5,6-epoxy-12—-(4-acetyl-3-hydroxy-2-propyl-
phenoxy)-dodec-7(Z)-ene; light-yellow oil; Rg = 0.41
(hexane/ethyl acetate 1:1).

The starting material is prepared, for example, as
follows:

a) (2R,35)-2,3-e oX ~heptanal
‘The title compound is prepared analogously to Example 5a)
from (2S,38)-2,3-epoxy-heptanol; [a] = +104.3 % 0. 4°,

b) (58,6S)-5,6-epoxy-12-(4-acetyl-3-hydroxy-2-propyl-
phenoxy)-dodec—-7(Z)—ene

The title compound is prepared analogously to Example 1d)

from the epoxyaldehyde according to a); lighﬁ—yellow oil,

Rf = 0.42 (hexane/ethyl acetate 3:2).

Example 32: Sodium salt of (5S,6R)-5-hydroxy-12-(4-
acetyl-3-hydroxy-2-propylphenoxy)-dodec—
7(Z)-en—-6-yl-7—-thio-4-oxo-4H-1-benzopyrane-
2-carboxylic acid |

The title compound is prepared analogously to Example 2

from the corresponding methyl ester according to Example

31; m.p. 192-194°; [@]2° (methanol, 0.145 %) = 0 % 6.9°;



phenoxy) - dodec-7(Z)-ene The title conpound is prepared anal ogously to

" Exanple Id) fromthe epoxyal dehyde according to a); light-yellowoil, Rf =
0.42 (hexane/ethyl acetate 3:2). Exanple 32: Sodium salt of

(5S, 6R) - 5- hydr oxy- 12- (4- acetyl - 3- hydr oxy- 2- pr opyl phenoxy) - dodec-

7(Z) - en-6-yl - 7-t hi 0- 4- oxo- 4H 1- benzopyr ane- 2-carboxylic acid The title
conpound i s prepared anal ogously to Exanple 2 fromthe correspondi ng net hyl
ester according to Exanple 31; mp. reﬁﬁ]"(nethanol, 0.145 % =0 [err]

- 44 - W (methanol): [errr] = 218 (37060); 268 (21760); 286 (20520); 325

sh. Exanple 33: (4R 55)-1, | -trifluoro-4-hydroxy-11-(4-
acetyl - | gheno ungfg 68 1760); 286
6(Z)-en- 5 y f%ﬁ ﬂgfioﬁumﬁﬁb%%nzopyra e- zocar oxy??c ac?d nmet hyl ester

The title cozpbaad,|32§re@ared anal ogously to Exanpl e 1 from
(4R 5R) -4, 5-epoxy-1,1,1-trifluoro-1l-(4-acetyl-3-
qy 0|I_

hydr oxy- 2- pr opyl henoxy) undec 6(Z ene, _I|oht yel
(hexane/eth&&éaégﬁaﬁé-l ' b= Eif] Par— =t
anal og- .ously to Exanpl eg 1+oan & > Beoppbple -undec-
trifluoro-hexanal; |ight- I -éko—gﬁ—i— §Q$ PLnd4R 59)
-1,21-trifluoro-4- hydrox Jroggk———iaL'——“‘
phenoxy) undec- 6( 2) - en- 52xt_iQkah_g_axbééns_nxbeggﬁgyrane 2- car boxylic
acid The tifle ¢oRRAUALnbSuRECPE" SHeplRbaIRNEL Ygbls By 2EB! Bxdmple 1
from (4R,5R)-4,5-epoxy-1,1,1- -trifluoro-11-(4-acetyl-3-
N\ hydroxy-2-propylphenoxy)-undec-6(Z)-ene, light-yellow
' ~0il; Rg = 0.47 (hexane/ethyl acetate 1:1).

5047
or exanpl e,

The starting material is prepared, for example, analog-.
ously to Example 1d) from (2S,3R)-2,3~epoxy-6,6,6-
trifluoro-hexanal; light-yellow oil.

"Example 34: Sodium salt of (4R.Ss)é1,1,l?trifluoro—4—

' hydroxy-11-(4-acetyl—-3-hydroxy—-2-propyl- -
phenoxy)-undec-6(%)—-en-5-yl-7-thio-4-oxo~4H~
1-benzopyrane-2-carboxylic acid

The title compound is prepared analogously to Example 2

from the corresponding methyl ester according to Example
33; m.p. 193-195°; [a]g0 (methanol, 0.135 %) = +16.3 %
7.4°; UV (MeOH):\ pay(€) = 218 (37380); 267 (21380); 286
(21020); 325/sh.

Example 35: (5R,6S)-5-hydroxy-10-(4-acetyl-3-hydroxy-2-

propvlphenoxy)-dec-7(Z)-en-6-yl-7-thio-4-
oxo—4H-1—benzopyrane—2—carboxylic acid

methyl ester
The title compound is prepared analogously to Example 1

from (5R,6R)-5,6-epoxy-10-(4-acetyl-3-hydroxy-2-propyl-
phenoxy)-dec-7(Z)-ene, light-yellow oil; [a]g0 (methanol,
0.135 %) = +48.9 = 7.4°; UV (methanol): A y(€) = 216



from the correspondlng met hyl ester according to Exanple 33; mp. [err]
“(methanol, 0.135 % = +16.3 + 7.40; W (MOH): [err] 218 (37380); 267
(21380); 286 (21020); 325/sh. Exanple 35:

(5R, 6S) - 5- hydr oxy- 10- ( 4- acet yl - 3- hydr oxy- 2-

propyl phenoxy) - dec-7(Z) - en-6-yl -7-t hi 0-4- oxo-4H | - benzopyr ane-2-carboxylic
acid nethyl ester The title conpound i_s gpared anal ogously to Exanple 1
from (5R 6R)-5, 6-epoxy-10-(4-acetyl-3-hydroxy-2-propyl -
phenoxy)-dec-7(Z)-ene, light-yellow oil; [a]20 (nmethanol, 0.135 % = +48.9

+ [err] W (nethanol): [err] = 216 - 45 - (138140); 271 (24040); 285 sh,
322 (12700) . §b§4§§artvmg(anb@bbalzas Qhepgﬁzd(liﬁoo?xanple anal og- ously
to Exanpl e Id) fron1(28 3R) - 2, 3- epoxy- heptanal light-yellow oil. Rf = 0.45

(hexane/ et hyl acetate = 7:3). Exanple 36:
(5R,68)-5-hyHMsttaﬁtiﬂgamatgtialhydrpr;pﬂred for example, analog-

propylphenox ( -car boxyl i
acid The t|t fg tg E%aﬁglgréh&rggg ?ggggglﬁk$ ﬁ§ﬂﬁgﬁ¥ﬁg§ﬁag

t he. correspothhg-ﬂ@1h9W QsﬂerR@ceoﬂdﬂﬁg(hexﬁneﬁpthBSaGﬁﬁatg Eoﬁvéﬂted
into the free acid with hydrochloric acid; mp.. [err] . (methanol,.0.130 %

+36.2 [err] [err]_. UV (nethanol '[err] = 218 35240) 269 (20760) 283
(19800) ; 330£§a—2k%a%éFe b?R 684555 ebvlzad ¥a2sxy- 2-

. v g ; 2 = V.
propyl phenoxy) - dec- 7( 2) - eﬂ_ﬁthnKehbk914de@X¢f&t?éanQQQPYFﬁHQ024GGFbOXy|'C
acid nethyl ester

o

oxo-4H-1~benzopyvrane-—~2-carbox llC cid

w The title compound is prepared analogously to Example 2
' from the:correspohding;methyl.ester acdording_to Example -, -
35 and is converted into the free acid with hydrochloric
acid; m.p. 58-60°; [a]go_(methanol,.0.130 %) = +36.2 £
7.7°; UV (methanol): A pax(€) = 218 (35240); 269 (20760);
283 (19800); 330 sh.

Example 37: 58,6R)-5-hydroxy-10-(4-acetyl—-3-hydroxy—2-
' ' 1phenoxy)~dec-7(Z)-en-6-yl-7-thio-4-
. oxo~4H-1~benzopyrane-2-carboxylic acid
methyl ester _ .
The title compound is prepared analogously to Exaﬁple 1
from (5S,6S8)-5,6-epoxy~10-(4-~acetyl-3-hydroxy—-2-propyl-
phenoxy)-dec-7(Z)~ene, light-yellow oil; [a]20 (methanol,
0.115 %) = -50.4 + 8.7°; UV (MeOH): A pa,(€) = 217
(38000); 271 (24100); 285 sh, 321 (12800).

The starting material is prepared, for example, analog-
ously to Example 1d) from (2R,3S)-2,3-epoxy-heptanal;
light-brown oil; Rg = 0.52 (hexane/ethyl acetate 7:3).



The ti.tle conmpound is prepared anal ogously to Exanple 1 from

' (5S,6S) -5, 6- epoxy- 10- ( 4- acet yl k- 3- hydr oxy- 2- propyl - 20

phenoxy) -dec-7(Z)-ene, light-yellow oil; [err] (nethanol, 0.115 %

;o W (MeOH): [err]r 217 (38000); 271 (24100); 285 sh, 321 (12
The starting material is prepared, for exanple, analog- ously to Exanple
ld) from (2R, 3S)-2, 3-epoxy-heptanal ; light-brown oil; Rf = 0.52

[err]

(hexane/ et hyl acetate 7:3). - 46 - anpl e 38: Sodi um salt of
(5S, 6R) - 5- hydr oxy- 10- (4- acetyl - 3- hydr oxy- 2- pr opyl phenoxy) - dec-7( Z) -

= -50.4
800) .

en- 6-yl - 7-t hi 0- 4- oxo- 4H-| - benzopyr ane- 2- carboxylic acid The title conpound
S prepareqE goy§ly ggdggﬁngggtz Er ot BR) CHLK ESRORE gt hyl ester
according t ; . = -29 0 + [err] W
(rmethanol): [err] = 219 RQE —Exanpl e
39:  (5S,6R) -5-hydroxy-18 n£é—2§e?¥£h§oh¥dbﬁéf4ﬁ- —benzopyrane—z— :

pr opyl phenoxy) - dec-7(2) -
0Xx0- 4H 1- benzopyr ane- 2- (

0.20 g of (Die6BltbehydmpauntOiéiprepaybd3analogously to Example 2

hydr oxy- 2- nggﬁeggengo %eg 8na£é§ ﬁgtﬁxa n%t&? QcéﬁPég% % Example

carpboxyric ac orrde is

en- % = (- th|0;4-
am dyl ) - car boxam de A sol ution of

stirred undav:amgpn aﬂ4raaﬁ1beﬁpébatﬂméthﬁﬂﬁlﬁoonb4gf%beﬂzéﬁgsglFonan1de

4H 1- benzop
44 g of 4-

N-et hyl - N -
hours. The

N

37di net

glaethubavkaenaﬂxibdvne 2210€)72 BH9O{38760); 268 (21880);
§§uK?ﬂﬁ§ ; 325 sh.

Ekample 39: (5S,6R)-5-hydroxy-10-(4-acetyl-3-hydroxy-2-—
T propvlphenoxy)-dec-7(Z)-en=6-yl-7-thio-4-~
~ oxo-4H-1-benzopyrane-2-(N-benzenesulfon-
amidyl)-carboxamide .
A solution of 0.20 g of (5S,6R)~5-hydroxy-10-(4-acetyl-3-
hydroxy-z-propylphenoxy)—dec-?(Z)-en—6-y1—7—thio—4—oxo—

4H-1-benzopyrane—-2-carboxylic acid in 10 ml of methylene
chloride is stirred under argon at room temperature with
60 mg. of benzenesulfonamide, 44 mg of 4-dimethylamino- -

am _nopr opy Xcar bodi i ni de hydr ochl’oride for 24

pyridine and 70 mg-of N-ethyl-N’-(3-dimethylaminopropyl)-

carbodiimide hydrochloride for 24 hours. The resulting
solution is diluted with 30 ml of methylene chloride,
washed twice with 1N hydrochloric acid and twice with
brine, dried over magnesium sulfate and concentrated by
evaporation. Chromatography of the residue on silica gel
with methylene chloride/methanol (9:1) yields the title
compound having a'melting point of 140-142°.

Example 40: (4RS,SSR)—1—methoxycarbonyl—4—hydroxy—9—(4—
acetyl-3-hydroxy-2-propylphenoxy)-non-6(Z)-
en-5-yl-7-thio-4-oxo-4H~1-benzopyrane-2-
carboxylic acid methyl ester

The title compound is prepared analogously to Example 1

from (4RS,5RS)-4,5-epoxy-1l1-methoxycarbonyl-9-(4-acetyl-3-



~soluti.on is diluted with 30 m of nethylene chloride, washed twice with 1IN
" hydr'ochloric acid and twice with brine, dried over magnesi um sul fate and
concentrated by evaporation. Chromatography of the residue on silica gel

wi th nmethyl ene chloride/ nethanol (9:1) yields the title conmpound having a
mel ting point of 140-142 . Exanple 40 :

(4RS, 5SR) - | - met hoxycar bonyl - 4- hydr oxy- 9f 4-
acet yl - 3- hydr oxy- 2- pr opyl phenoxy) - non- 6%%)
en-5-yl - 7-t hi 0-4- oxo-4H-| - benzopyr ane- 2- carboxylic acid nethyl ester The
title conpound is prepared anal ogously to Exanple 1 from

(4RsS, SRS) 4 d%%ﬁ}’ o@&'}l ot 73 Ceind ;- %‘olourléys 0il;
hydroxy eno -n Z) “ene; colourlesg oi | net hanol , 0.125
% = 0.0 [e[ror]]D U\xn(eﬁ!two )0 [?érl%j) 5720 E28od0); 0374 "(eJngﬂa‘ml)-The
startl ng mat o |a§1 (P Prempredtodo; esamhis2ovial og- ously to Exanple Id)
from5, 6-epoxy-6-fornyl hexanoic acid nethyl ester; light-yellowoil; Rf =
0. 35 (hexane/ ethyl acetate 3:2). Exanple 41: Di sodi um sai t of

( ﬁRS SS;?) - | ey bsizansz thind yerteeryi-ad- (4 pretparast,h b exaypireppEnalog- .
phenoxy) - non. 0%0 c aci
0.24 g of t 158 é}lie‘fhy? %‘h acéi(} %r%m Gé%f]o}i éﬁ%}éﬁ% ss’é%&y(@%d ar gon
in 15 m of m@mmhyeﬁtﬁm a]rilgh;l'aferﬂl%t OfllzNEﬁ)d’r 3Py drhsane /&l on are
added andiﬂgéé?gggrf 3y, stirred for 20 hours at room tenperature.

Concentration evaporatlon and purification of the residue by
chromat ography on a "Reversed Phase" silica

Example 41: Disodium salt of (4RS 5S8R)-1-carboxy-4-

benzopyrane—-2-carboxylic acid
0.24 g of the methyl ester according to Example 40 is

dissolved under argon in 15 ml of tetrahydrofuran; 3.8 ml
of 0.2N sodium hydroxide solution are added and the
mixture is stirred for 20 hours at room temperature.
Concentration by evaboration and purification of the
"residue by chromatography on a "Reversed Phase" silica
gel column (for example Merck LichropreﬂE)RP—S) with
methanol/water (7:3) yield the title compound having a
melting point of 248-250° (decomp.); UV (methanol):

X max(€) = 218 (33900); 268 (18580); 284 (18240); 330 sh.

Example 42: (1R,2S)-1-hydroxy-1-(3-trifluoromethyl-
phenyl)-10-(4-acetyl—-3-hydroxy-2-propyl-
phenoxy)-deca~3(E),5(Z)-dien-2-yl1-7~thio-4-
oxo-4H-1-benzopyrane-2-carboxylic acid
nethyl ester

The title compound is prepared analogously to Example 1

from (1R,2R)-1,2-epoxy-1—-(3-trifluoromethylphenyl)-10-(4-

acetyl-3-hydroxy-2-propylphenoxy)-deca-3(E),5(Z)~diene;
light-yellow oil. [a]go (CHCl;, 0.363 %) = 46.6 * 2.8°;

UV (CHCl3): Apay(€) = 270 (26500); 285 (24240); 322



gel colum (for exanple Merck Lichropre[err] ‘RP-8) with methanol /wat er
"(7:3) yield the title conpound having a nelting point of 248-250 (deconp.);
W (nethanol): [err] = 218 (33900); 268 (18580); 284 (18240); 330 sh.
Exampl e 42: (IR 2S)-1-hydroxy-I|-(3-trifluoronethyl -

phenyl ) -10- (4-acetyl - 3- hydr oxy- 2- pr opyl -
phenoxy)-deca-3(E),5(Z)-dien-2-y|-7-th -4- '

0X0- 4H 1- benzopyr ane- 2- car boxyl i ¢ acid thyl ester The title conpound is
prepared anal ogously to Exanple 1 from

(IR 2R) -1, 2-epoxy-|-(3-trifluoronethyl phenyl)-10-(4-

acetyl-3-hyg£$ Uo? pr opyl phenoxy) - deca- 3(E) , 5(Z) diene; light-yellow oil.
[err] 0.36 A? 46.6, 2.80; WV (CHC13): [err] = 270 (26500); 285 (24240);
322 - 48 - (15200). The starting material is prepared for exanple, as
fol l ows: a) Tﬁénggl'ti:né ﬁBQéY'lbi(§stptég§@éaﬂﬁfbf| ehenple; 18s(4-

acetyl - 3- hy r oxy- 2- propyl phenoxy) -deca-3(E). 5(Z2)- diene The title conpound
i s prepared SﬁéPﬂﬁously to Exanple 1d) from

5- (4- acetyl - 3- hydr oxy- 2 propylphenoxy) pentyltrl- phenyl phosphoni um brom de
(Exanpl e Zgab_ -4

epoxy-5- (3-8

| i ght - br own 0|- i ) 3 - ok

(hexane/ et hyl h te = 1: 1) I R (CH2012) 2960 2930 2865 1735 1625,

1330, 1125 k anpl e 43:. Sodi um sal .t of IR 2%; dr ox % tri-
he title compound is prepared anal gous to Xamp e 1

-/ from 5-(4-acetyl-3-hydroxy-2-propylphenoxy)-pentyltri-

- phenylphosphonium bromide (Example 29a) and . (4R,5R)-4,5- .
. epoxy-5-(3-trifluoromethylphenyl)-pent-2(E)-enal -(Example .
1b); light-brown oil; [a12° (CHC1l3, 0.224 %) = 70.8 *+
10°; R¢ = 0.50 (hexane/ethyl acetate = 1:1); IR (CH3Cljy):

2960, 2930, 2865, 1735, 1625, 1330, 1125 cm™1.

Example 43: Sodium salt of (1R,2S8)-1- hydroxy-l—(3—tri—
o : fluoromethylphenyl)-lo-(4—acetyl 3—hydroxy—

thio-4—oxo-4H—1—benzopyrane—z—carboxyl1c
acid

The title compound is prepared analogously to Example 2
from the corresponding methyl ester (Example 42); '
m.p. 217-219°; [a]D (MeOH, 0.160 %) = 145.6 + 6.3°;

uv (MeOH):./\max(e) = 220 (50480), 230 (sh), 267 (26240),
284 (23000), 320 sh.

Example 44: - (1R,28)-1—hydroxy-l—(3—methylphenyl)—10—(4—

acetvl-3-hydroxy—-2-propvlphenoxy)—-deca-—

pyrane-2-carboxylic acid methyl ester
The title compound is prepared analogously to Example 1

from (1R,2R)-1,2-epoxy-1-(3-methylphenyl)-10-(4-acetyl-3-
hydroxy-2-propylphenoxy)-deca-3(E),5(Z)—-diene; '



fluoromet hyl phenyl ) - 10- ( 4- acet yl - 3- hydr oxy-
'Zipropylphenoxy)-deca-3(E),5(Z)-dien-2-y|-

t hi o- 4- oxo-4H-| - benzopyr ane- 2- carboxylic acid The title compound is
prepared anal ogously to Exanple 2 fromthe correspondi ng nmethyl ester
(Example 42); mp. [err] (MeOH, 0.160 %9 = 145.6 [err] W (MeOH): [err]
= 220 (50480), 230 (sh), 267 (26240), 284,(23000), 320 sh. Exanple 44:
(IR, 29) - 1- hydr oxv- | - ( 3- met hyl phenyl ) - 10- { 2-
-aqetyl-3-hydroxy-2-propy|phenoxy)-deca-
3(E),5(2)-dien-2-yl-7-thio-4-o0xo0-4H 1- benzo- pyrane-2-carboxylic acid

met hyl ester qThe t5|9t_16@°00r[ml§-’r9d |Cq{d;rep@r a$ 2R3 Qggqslgyd @.Exanple 1 from

(IR 2R) -1, 2-¢ oxy | - (3-methyP henyl 4- acet
hydr oxy- 2- pr ry 3&!1 %56 (@Oﬁ%p [err] 0.163
% = 31.9 + [err] ; UV [err] = 241 (31420) 286 (23060). The starting

material is ared,, .for anmnl .as _fol |l ows:

(TR 2R)- 1, 2- S PHRXEENG, PR 1 15 SPRrsth ﬁ"-rs-example' as
hydr oxy- 2- pr @il Jgiwstoxy) - deca- 3(E) . 5(2) -di ene The title conpound is
prepared anal ogously to Exanple 1d) from

5-(4-acetyl - 3- hydrox - 2- propylphenoxy) pentyltrr-

(Exanpl e 29a)2)a AR )5th DOXYTS e Vi, B ;
(Exanple 9b); | iR - zQ;i '1 e Clzﬁb?a- B3 (P) -dikhe 7 [err] Rf =

(()_l- gZZ(S)h ?i?ﬂ;%‘yl tq(es compound is p%xeprg)red 4a5nalogo%slim "?Eal‘%xample id)
L

from 5-(4-acetyl-3-hydroxy-2-~propylphenoxy)-pentyltri-
phenylphosphonium bromide (Example 29a) and (4R,5R)—4,5-

phenylphosphonrunrbronrde

epoxy-sé(3-methy1phenyl)-pent-z(E)—enal (Example 9b):;
light-yellow o0il; [a]g0 (CHCl3, 0.273 %) ='118.7 % 3.7°.
Rg = 0.62 (hexane/ethyl acetate = 3:2).

Example 45: Sodium salt of (1R,2S)-1-hydroxy-1—(3-
methylphenyl)-10-(4—~acetyl-3-hydroxy—2-
ropylphenoxy)-deca-3(E) ,5(2)-dien-2-y1-7—
thio-4-oxo0-4H-=1-benzopyrane-2-~carboxylic

acid
The title compound is prepared analogously to Example 2
from the corresponding methyl ester (Example 44);
m.p. 208-210°; [a]go (MeOH, 0.30 %) = 50.7 + 3.3°.
UV (MeOH): A pay(€) = 219 (52420), 230 (sh), 267 (26620),
285 (23520), 325 (sh). | -

Example 46: (1S,2R)~1-hydroxy-1-(3-trifluoromethyl-
phenyl)}—-10-(4-acetyl-3-hydroxy-2-propyl-
Dhenoxv)fdeca—3(E).5(Z)—dien-2—v1~7—thio—4—
oxo—-4H-1-benzopyrane-2-carboxylic acid
methyl ester

The title compound is prepared analogously to Examplé 1

from (1S,2$)—l,2—epoxy—1-(3—trif1uoromethylphenyl)—10—(4-




met hyl phenyl ) - 10- (4- acet yl - 3- hydr oxy- 2-

pr opyl phenoxy) - deca- 3(E), 5(2) - di en- 2-yl -

t hi o- 4- oxo-4H-| - benzopyr ane- 2- carboxylic acid The title compound is
prepared anal ogously to Exanple 2 fromthe correspondi ng nmethyl ester
(Example 44); mp. [err] (MeOH, 0.30 %9 = 50.7 [err] W (MeOH): [err] =
219. (52420), 230 (sh), 267 (26620), 2855623520) 325 (sh). Exanpl e 46:
(1S, 2R) -1 - hydroxy-1-(3-trifluoromnethyl -

phenyl ) -10- (4-acetyl - 3- hydr oxy- 2- pr opyl -

phenoxy) - deca- 3(E), 5(Z2) - di en-2-yl - 7- thi o- 4-

0x0- 4H 1- ber&@@&iﬁ“@*ﬂy&ﬁéi@%ﬂﬂ:ﬁoﬁl&éﬁf&’j—@é&@ﬂﬂ'b?,s(Z]-Qimlf@pund s
prepared anal pgously to

(1S, 29)-1, 2-BHRY4% - ‘(‘%S?rE)ffuor%n%‘i h{}r"p‘FPe'H?rf‘?t%l(%cetate Totil)-

acetyl - 3- hydroxy 2- propyl phenoxy) - deca- 3(E), 5(2) - di ene; viscous mass; Rf =
0. 48 (hexaneed Tl PEELE' faFeridl 1d Vi SHRELA TSB! Sxkighr &5 #E opared. for
(1S, 2S)-1, 2-Epbkgws: (3-trifl uor omet hyl phenyl ) - 10-( 4-

acetyl - 3- hydr oxy- 2- propyl phenoxy) - deca- 3(E) . 5(Z)- diene The title conpound
"is prepared analo.ously to Exanple 1d) from

5- (4- acet yl -3) hiHPe walzten ‘ : = 5P
(Exanpl e 29a) a@deﬁﬁf%5§hyé:5xy—z-propylphenoxy)-deca—3(E).5(Z]—
epoxy-5-(3-triflLuoRonet hyl phenyl)-pent-2(E)-enal (Exanple®3b); light-yellow
oil; [a]20 (chl rm 0.454 %= -86.8 [err] = 0.46 (hexane/ethyl acetate
=% 1). The title compound is prepared analogously to Example 1d)

from 5-(4-acetyl-3-hydroxy-2-propylphenoxy)-pentyltri-

phenylphosphonium bromide (Example 29a) and (4S,5S8)-4,5-. .
epoxy-5-(3-trifluoromethylphenyl)~pent-2(E)-enal (Example '
3b); light-yellow oil; [a]2’ (chloroform, 0.454 % =

-86.8 * 2.2°; Ry = 0.46 (hexane/ethyl acetate = 1:1).

IR (methylene chloride): 2960, 2930, 1730, 1625, 1330,

1130 cm™1.

- Example 47: Sodium salt of (1S,2R)-1-hydroxy-1-(3-tri-.
fluoromethylphen ~10-(4-acetyl-3-hydroxy-
2-propylphenoxy)-deca-3(E),5(%)-dien-2-yl-7-
thio-4-oxo-4H-1-benzopyrane-2-carboxylic

acid
The title compound is prepared anélogouSly to Example 2
from the corresponding methyl ester (Example 46);
m.p. 168-170°; [a]2° (methanol, 0.150 %) = -66.7  6.7°;
UV (MeOH): A pax(€) = 220 (49640), 230 (sh), 266 (25640),
285 (22140), 320 (sh).



I.R (met hyl'ene chloride): 2960, 2930, 1730, 1625, 1330, 1130 [err] Exanple
+ 47 Sodiumsalt of (1S,2R)-1-hydroxy-21-(3-tri-

f I uor onet hyl phenyl ) - 10- (4- acet yl - 3- hydr oxy-

2- propyl phenoxy) - deca- 3(E), 5(2) -di en- 2-yl -

t hi 0- 4- oxo-4H-| - benzopyr ane- 2-car boxylic acid The title conmpound is
prepared anal ogously to Exanple 2 from_the correspondi ng nethyl ester
(Example 46); mp. [err] (methanol 81150 % =-66.7 6.7 ; W

(MeOH): [err] = 220 (49640), 230 (sh), 266 (25640), 285 (22140), 320 (sh).
-51- Exanple 48: (IR 2S)-1-hydroxy-1- (3 trlfluoronethyl

phenyl)-8-[4-acei | - 3- hy L RX
trifluoropr%%%¥?—%h%§0xy =

di en- 2-yl - 7-t hi 0- 4- ox0- 4phé 2|4
title conpound I S preDarEQgFﬂﬁbPGﬁl
(IR 2R) -1, 2- epoxy-1-(3-trrtruoronet

acetyl - 3- hydroxy 2- (3 3, dienrprydr ST T ) - di ene;
l'ight-yellow oil; Ocaﬂrb(_)hgmaeéclstiagthg::eéater_ 1:1). The starti ng

t | d f
el SrBheletd §oﬁioppp§"?5n€rﬁmﬁenmlgg%tusly to Example 1
acetyl - 3- hydfemy(IRcaRa-a QpebbngmpKprrifphenomythprhenséE735¢ZT di ene
The tLtle CRRpUR,LSyALeRLed (313, 3UBNsEYubeoR agph«; pnbk9T-octa-

3-[4-acetyl @ (lf uor o E
3(E),5(2)-diene; llght—yellow oi = 0.34 (hexane/-

o/ ethyl acetate = 1:1).

The starting material is prepared, for example, as

follows:

° acetvl—3-hvdroxv-2-(3,3.3—triflﬁoronronvl)—nhenoxv]—
octa-3(E),5(Z)-diene
The title compound is prepared analogously to Exampie 1d)
from 3—[4—acety1-3-hydroxy-2-(3,3,3-trif1uoropropyl)—
' phenoxy]—propyltriphehylphosphonium bromide and (4R,5R)-
4 ,5~-epoxy-5- (3—tr1f1uoromethy1phenyl) -pent-2(E)-enal
(Example 1b); light-yellow oil; [a]go (chloroform,
0.406 %) = -58.6 * 2.5°; Rg = 0.45 (hexane/ethyl acetate
= 7:3); IR (methylene ghloride): 2945, 1670, 1610, 1310,

1055 cm~1.

b) 3— 4-acetyl-3-hydroxy-2-(3,3 3-trifluoropropyl)—
phenoxy]—propyl—triphenylphosphonium bromide

The title'compbund is prepared analogously to Example 1c)

from 3-[4-acetyl-3-hydroxy-2-(3,3,3-trifluoropropyl)-

phenoxy ]-propyl bromide. M.p. 184-185".



phenoxy] propyltrlphenylphosphonlun1bron1de and (4R, 5R)
"4, 5-epoxy-5-(3-trifluoronethyl phenyl)-pent-2(E)-enal 20 (Exanple Ib)
| fght-yellow oil; [a]D (chloroform 0.406 % = -58.6 2.5; [err] 0. 45
(hexane/ ethyl acetate 7:3). IR (nethylene chloride): 2945, 1670, 1610,
© 1310, 1055 [err] b) 3-[4-acetyl-3-hydroxy-2-(3,3,3-trifluoropropyl)-
phenoxyl - propyl -tri phenyl phosphoni umbrgyride The title conpound is prepared
anal ogously to Exanmple Ic) from
3:[ 4-acetyl - 3- hydroxy-2-(3, 3, 3- trlfluoropropyl) phenoxy] - propyl brom de.
Mp. [err] - 52 - Exanple 49: Sodium salt of
(IR 2S) - 1- hystamolel 403- tﬁodﬂmmaﬁﬂnﬁ (pReRB -1 - Xy- 2-
(3,3,3-trifluoropropyl)-g )
3(E), 5(2)-dien-2-yl-7-thifo-2=0x
title conpound is prepardd W HOPLBPA PNENOAY OG- 3
nethyl ester (Exanple 48);y 331240 5 vh ah2@,(BRhaRel4 L1150 % = 208
[err] W (MeOH):[err] = )
(16020). Exanple 50: (1R

acetyl - 3- hy ghexiZ1(e3.co dﬂd'ﬂ@&ﬁﬁﬁﬁﬂﬁh.hnalogously to Example 2
phenoxy] - oct a- 3(

0X0-4H1| - beﬁif E%’r?e%} Eﬁ%ﬁ%{r@ d'tﬁtg’ 313%?9'19 s‘tEé{ra 8t)l e corrpound .| S

pr epar ed anaiqgomﬂqrzan EXG (Imfthmmol, 0.150 %) = 208 + 6.6
(IR 2R) - 1, 298P pidny( 3y TBLhpd eyl g -&dohdcetho Tsn) , 267 (28960),

N 280 (sh), 320 (16020)._

Example 50: 1R,2S)-1-hydroxy-1-(3-methvlphenyl)-8-[ 4~

.acetyl-3-hydroxy-2-(3,3,3-trifluoropropyl)-
henoxy ]-octa-3(E),5(Z)-dien—2-yl-7-thio-4-
. oxo—-4H-1-benzopyrane-2-carboxylic acid
nethyl ester
The title compound is prepared analogously to Example 1
from (1R,2R)-1,2-epoxy-1-(3-methylphenyl)-8-[4-acetyl-3- .
hydroxy-2-(3,3,3-trifluoropropyl)-phenoxy ]-octa-

- 3(E),5(Z)-diene; light-yellow, viscous o0il; Rg = 0.41
(hexane/ethyl acetate = 1:1)._[a]§0 (chloroform, 0.155 %)
= 32.3 = 6.5°. UV (chloroform): A pay(€) = 271 (32320),
318 (16100).

The starting material is prepared, for example, as
follows:

a) (1R,2R)-1,2-epoxy-1-(3-methylphenyl)-8-[4-acetyl-3-
hydroxy-2-(3,3,3-trifluoropropyl)-phenoxyij-octa-
3(E),5(Z)-diene

The title compound is prepared analogously to Example 1d)

from 3-[4-acetyl-3-hydroxy-2-(3,3,3-trifluoropropyl)-

phenoxy ]-propyltriphenylphosphonium bromide (Example 48Db)

- and (4R,5R)-4,5-epoxy-5-(3-methylphenyl)-pent-2(E)-enal



_hydroxy-2-(3,3,3-trifluoropropyl)-phenoxy]-octa- 3(E), 5(2)-di ene;
“kight-yellow, viscous oil; Rf = 0.41 (hexane/ethyl acetate = 1:1). [err]
(tchloroform 0.155 %9 = 32.3 6.5. W (chloroform: [err] = 271 (32320),
318 (16100). The starting material is prepared, for exanple, as follows: a)
(IR 2R) -1, 2- epoxy- 1-( 3- met hyl phenyl ) - 8-[ 4- acetyl - 3-

hydr oxy-2-(3, 3, 3-trifl uoropropyl)-phenogy]=octa- 3(E), 5(Z)-diene The title
conpound i s prepared anal ogously to Exanple 1d) from

3-[4-acetyl - 3- hydroxy-2-(3,3,3-trifluoropropyl) -

phenoxy] - propyl tri phenyl phosphoni um brom de (Exanple 48b) and (4R 5R) -4,

5- epoxy- 5-(3(Ermtnmaamy,| Mightt-yal@owmEll; Re 53 .38 Bhexane /efhyl
Iight-yello ég%ﬁﬁé% )38 (hexane/ et hyl acetate = 3:2). Exanple 51
Sodium salt © 2S) AN hydr oxy- 1- ( 3-

nmet hyl phenyl ) - 8-r 4- acetyl - 3- hydr oxy- 2-

(3,3, 3- trif'E%H%?IéHBd) RN ls0& & §1R,231-1—hydrogy—1-(3—
3(E),5(2)-diren-2-yl -7-thio- XQ- enzopyr.ane-_2 box BIC acid The
title compound is prepar mﬂk%m%%—mr respond| ng

met hyl ester (Exanple 50)(3,20, _ﬁr_ﬁl;iwgﬁroﬁ;@tﬁxﬂ@g YO.-befE add 69.7 5.1

; W (MeOH. ):[err] = 218 320)0ry 2 A 320
(16000). Exanple 52: (|§&§éyéguﬁ§éﬁ%v
phenyl) 8- (4-acetyl -3- hydxnxggp&ggnggg.carboxyllc acid .

The title compound is prepared analogously to Example 2

N\ ' from the correspondlng methyl ester (Example 50);
m.p. 233-235°; [a]D (methanol, 0.195 %) = 69.7 = 5.1°;
UV (MeOH): X pax(€) = 218 (52320), 230 (sh), 267 (29040),
280 (sh), 320 (16000).

Example 52: (1R,2S)-1-hydroxy-i-(2-trifluoromethyl-—
phenyl)-8-(4-acetyl-3-hydroxy-2-propyl-
henoxy)-octa-3(E),5(Z)-dien-2-yl-7-thio-4-
oxo-4H-1~-benzopyrane-2-carboxylic acid

methyl ester
The title compound is prepared analogously to Example 1

from (1R,2R)—1;z-epoxy—l—(2—trifluorometnylphenyl)-8—(4—
acetyl—3—hydroxy—z—propylphenoxy)—octa-3(E),S(Z)-diene;
m.p. 66-68°; Rg = 0.23 (hexane/ethyl acetate = 3:2).
[aqgo (methanol, 0.150 %) = 22.0 + 6.7°; UV (MeOH):

A pax(€) = 216 (50000), 238 (sh), 271 (27860), 285 (sh),
324 (13900). |

The starting material is prepared, for example, as
follows:

a) (1R, 2R)~-1,2-epoxy—-1-(2-trifluoromethyvlphenvl)-8-—-(4-
acetyl-3~hydroxv—-2~propvlphenoxy)—-octa-3(RE),5(Z)—
diene

The title compound is prepared analogously to Example 1d)



_ phenoxy) -oct a- 3(E), 5(2) -di en-2-yl - 7-t hi 0- 4-

Qx0-4H-| - benzopyr ane- 2- carboxylic acid methyl ester The title conmpound is
pr epared anal ogously to Exanple 1 from

(1R 2R) -1, 2- epoxy-1-(2-trifluoronethyl phenyl)-8-(4-

acetyl - 3- hydr oxy- 2- pr opyl phenoxy) - octa- 3(E), 5(Z)-diene; mp. [err] = 0.23
(hexane/ ethyl acetate = 3:2). [err] <£meghanol, 0.150 %9 = 22.0 Jerr] ; W
(MeOH): [err] = 216 (50000), 238 (sh), 271 (27860), 285 (sh), 324 (13900).

The starting material is prepared, for exanple, as follows: a)
(IR 2R) -1, 2-epoxy-|-(2-trifluoronethyl phenyl)-8-(4- .
acet yl - 3- hy dimony -3+ (@ terfohydrostyr-23 FEoylphengixyne prePwlittlle conpound

S preparedlgﬂﬁl gﬁﬂﬁg YA qb) Exanip1R? 1c)f '8 (4R, 5R)-4,5-
3-(4-acetyl —3- Qg'ox }¥¥g?3§§Ipheng%gf-5$gggltﬁ9) phenélpﬁosghqniun1bronide
( Exanpl e |c»engxy15ni%ﬂgnyfkyoromethylphenyl)-pent-2(E)-ena1; light-

?pﬁry-S%(Z-tﬁﬁgdzn(;gﬁgﬁetM SQMJJor]m%nZ,( (I;o).-zzgﬁ?l%) =4 gJ/H'{shQT m‘;)ilt; [a]42(i)
chloroform_ 0.z = -5 rr =.0. 25 (hexane/ethyl acetate = 4:1).
b) (4R 5R)-4‘,15-‘ep903%ﬁ50t°253t’ﬁ/#t&¥]0r?éﬁﬁﬂtﬁné‘nﬁ’ Sp'ent- 2(E)-enal The title
compound is prepared anal ogously to Exanple |b) from

2R, 3R)- 2, 3- s el o4 rd £l uaronet byl = DHGRA 8 tals;
RE= 0 36 (1R 441 NG 1 ystal s

- 'v ‘_i 2 = 4. R a 5 % =
23.0 6.1; UV (MEMendlrr] = 216 (14400), 235 (17240).
The title compound is prepared analogously to Example 1b)

|

L) from (2R,3R)-2,3-epoxy-3-(2-trifluoromethylphenyl)-
propanol; yellow crystals; Rg = 0.36 (hexane/ethyl
acetate = 4:1). [a]go (methanol, 0.165 %) = 23.0 * 6.1;
UV (MeOH): Apsx(€) = 216 (14400), 235 (17240).

2R,3R)-2,3-epoxy-3-(2-trifluoromethylphenyl )-propanol
The title compound is pfepared analogously to Example 1a)
from 3-(2-trifluoromethylphenyl)-prop-2(E)-enol; colour-
- less crystals; Rg = 0.38 (hexane/ethyl acetate = 3:2);
IR (methylene chloride): 3600, 3050, 2990, 2920, 2870,
1610, 1585, 1320, 1170, 1125 cm~ 1.

Example 53: Sodium salt of (1R,2S)-1-hydroxy-1-(2-tri-
fluoromethylphenyl)-8-(4-acetyl-3-hydroxy—-2-
propylphenoxy)-octa-3(E),5(Z)-dien=-2-yl-7-
thio-4-oxo-4H~1-benzopyrane-2-carboxylic

_ acid

The title compound ‘is prepared analogously to Example 2

from the corresponding methyl ester (Example 52);

m.p. 155-157"; [a]go (methanol, 0.180 %) = 12.8 %+ 5.6°;

UV (MeOH): A pax(€) = 219 (48400), 230 (sh), 266 (25480),

284 (22540), 325 (sh).



‘cj (2R,3R)Q2,3-epoxy-3-(2-tfifIuordnetﬁylphenyl)-pfopanof‘fﬁe'fiffé... o

“gonpound is

prepared anal ogously to Exanple la) from

3-(2-trifluoronethyl phenyl)-prop-2(E)-enol; colour- less crystals; Rf

0. 38 (hexane/ethyl acetate = 3:2); IR (nmethylene chloride): 3600, 3050

2990, 2920,
salt of (IR
fl uor onet hyl

2870, 1610, 1585, 1320, 1170, 1125 [err] Exanple 53: Sodi um

2S) - 1- hydroxv-1-(2-tri- _
phenyl ) - 8- (4- acetyl - 3- hydroxy 2-

ptopyl phenoxy) -octa- 3(E), 5(2) - di en- 2-yl -
t hi 0- 4- oxo- 4H- 1- benzopyr ane- 2- car boxylic acid The title conpound is

prepared anaiegeybéy54o Exagpr)21ih2gx 22—20(2€5iigmhggp hyl-ester
(Example 52); mp. [err] I

[err] = 219

- Exanple 54: (1S,2R)-I-
phenyl) - 8- (4-acetyl - 3- hydgoxy

phenoxy) - oct

(48400), 230

a-3(E),5(2)-d

ox0- 4H- | - benzopyr ane- 2- cam9§h¥lke—§e£d nethyl ester The title conmpound is
prepar ed ana&ﬂéoﬂftyet@oﬁﬁéﬂﬁhelé %f@?hred analozously to Example 1

(1S,29)-1, 2-

acet yl - 3- hydFER- Qlﬁraﬁirbh§n8R9¥yoEFé 3§E¥f%?95

epoxy- | -( rifluorone

pethelphenylpepr{4= o 25

(hexane/ et hyacetgl agehgdBoRy—2f-propy{ préharg) ~oCtd+9(R) ,5(ZP+diend;9; W

The startin
o/

Sl’la

[a]D (methanol, 0.170 %) = -27.1 + 5.9°; UV (MeOH):
Amax(€) = 216 (51040), 235 (sh), 271 (28140), 285 (sh), .
324 (13500). -

The'startiné material is prepared, for example, :as
follows:

a) (18,28)-1,2-epoxy-1-(2-trifluoromethylphenyl)-8-(4-
acetyl—-3-hydroxy-2-propylphenoxy)—-octa-3(E) ,5(Z)-
diene .

The title compound is prepared analogously to Example 1d)

from 3+ (4-acetyl-3-hydroxy-2-propylphenoxy)-propyl-tri-

phenylphosphonium bromide (Example 1c) and (4S,SS)-4}5—
epoxy=-5-(2-trifluoromethylphenyl)-pent-2(E)-enal; reddish

oil; [a]go (chloroform, 0.207 %) = 5.4 + 4.8°; Rg = 0.29

(hexane/ethyl acetate = 4:1).

b) (48,58)-4,5-epoxy—-5-(2-trifluoromethylphenyl )-pent-
2(E)-enal '

The title compound is prepared analogously to Example 1b)

from (2S,3S)-2,3-epoxy-3-(2-trifluoromethylphenyl)-

propanol; yellow crystals, Rg = 0.38 (hexane/ethyl

acetate = 4:1); [a]D (methanol, 0.180 %) = -25.0 + 5.6°;

UV (MeOH): Apax(€) = 215. (13960), 236 (17060).

(e [orh g, 9903100 202" el L) OfoosbBal ) a72¢ (10500



f.ol lows: a) (1S,2S)- 1,2-epoxy-I-(2-trifluoromethylphenyl)-8-(4-

" -qcetyl - 3- hydr oxy- 2- propylphenoxy) octa-3(E),5(2)- diene The title conpound
i's prepared anal ogously to Exanple id) from3

(4-acetyl - 3- hydr oxy- 2- propyl phenoxy) - propyl -tri - phenyl phosphoni um br om de
(Exanpl e 1c) and (4S,5S)-4,5-

epoxy-5-(2- trlfluoronethylphenyl) pentsg(E) enal; reddish oil; [a]D
(chloroform 0.207 % 5.4 4.8 Rf = 0.29 (hexane/ethyl acetate = 4:1).
h) (4S,59)-4, 5-epoxy- 5- (2 trlfluororrethyl phenyl )-pent- 2(E)-enal The title
conmpound i s prepared anal ogously to Exarrpl e Ib) from

(28 39) - 2, 3:)89((_28/ 35)(—&134édom1—€m=e(t2wtt i

[err_] 0U§/8( ex n.q_[ eth acet = 4E %lreé%%]l Eq?é‘% (Vgla‘) 25. 0

(2S, 3S)-2, xmw(axaxﬁluommmhgrmhmsrqp enme 19y Q%BNpound

| s prepared éé% %x_a | Blestdrdkr tte—3 2
2-trifluoronethy heny]?/ - pr ?e‘rsl%? col oury:21 Iaecses ac tal s ) = .0.35
(hexane/ et HiR (@easttht 1’@33121)01'4 i A1) -2 285(5?90 2990,

2920, 2870,140d0,19685,13320,1140), 11’Lj§5c;{re¥r] Exarrpl e 55: SOdI um salt of
(1S, 2R)-I-hydroxy 1- (2 tri- quoronEthyIphenyI) 8-.(4-acetyl - 3- hydr oxy- 2-
pr opyl phenoxy) - oct a- 3(E), 5(2) - di en- 2-yl -

t hi o- 4- bxo-%ﬂpb@r&mpyrsmsmhﬂn o boxof | 1 ' it s
prepared anal ogously to E%&gggﬁbéh lphenyl)-8-(4-acetyl—-3-hydroxy—-2-—
N2 ropylphenoxy)-octa-3(E),5(Z)-dien-2-yl1=7=—

thio-4-oxo—-4H-1-benzopyrane-2-carboxylic

acid
The title compound is prepared analogously to Example 2
from the corresponding methyl ester (Example 54);
m.p. 182-184°; [a]g0 (methanol, 0.205 %) = -16.6 * 4.9°;
UV (MeOH): Apay(€) = 219 (47680), 235 (sh), 266 (24960),
284 (22100), 330 (sh).

'Example 56: (1R,2S)-1-hydroxy-1-(4-trifluoromethyl-
-phenyl)-8-(4-acetyl-3-hydroxy—-2-propyl=—
phénoxy)-octa-3(E),5(Z)-dien—2-y1—7-thio-g—
oxo-4H—1—benzopyrane—2-carboxylic acid

~ methyl ester
The title compound is prepared analogously to Example 1

from (1R,2R)-1,2-epoxy-1-(4-trifluoromethylphenyl)-8-(4-
acetyl-3-hydroxy-2-propylphenoxy)-octa-3(E),5(2)-diene;
m.p. 68-70°; R¢ = 0.16 (hexane/ethyl acetate = 3:2).
[«]2% (methanol, 0.155 %) = 110.3 * 6.5°; UV (MeOH):

A max(€) = 217 (52880), 236 (sh), 270 (28880), 285 (sh),
326 (13700).

The starting material is prepared, for example, as
follows:



‘fron1the correspondlng nethyl ester ‘(Exanple 54); mp. [err] (methanol,
0:.205 % = -16.6 4.9 ; W (MeOH): [err] = 219 (47680), 235 (sh), 266
(24960), 284 (22100), 330 (sh). Exanple 56:

(IR 2S)-1-hydroxy-I|-(4-trifluoronethyl -

phenyl ) - 8- (4- acetyl - 3- hydr oxy- 2- pr opyl -

phenoxy) -octa-3(E), 5(2)-dien-2-yl-7-thi ggA--

0X0-4H-| - benzopyr ane- 2- carboxylic acid nmethyl ester The title conmpound is
pr-epared anal ogously to Exanple 1 from

(IR 2R) -1, 2- epoxy- 1-(4- trlfluoronethylphenyl) 8- (4-

acetyl - 3- hydBQX,lk-vuo . DO » gilehemvi ) ~8 . Rf =
0.16 (hexane/ et hyl eta . ol - »y110.3 [err]
W (MeOH): [err % 2 L ,B Q . ,% 326

(13700). The stékﬁiﬁg naterlal I's prepared, for exanple, as folloms'
-57- @) (IR 2Rk %1%1@@6\&@15&:& tl%' E&:HBE\E taﬁhﬁﬁ%&i@lﬁt&mxa Ple 14)

acetyl - 3- hydr oxy- 2-propyl phenoxy) - oct a- 3 & di en he title conpound
i s prepared 5ﬁ5ﬂb&od§kﬁqﬁ§yﬁx§ 9r9§¥‘?FBFPP Tphenoxy) -propy1tri-

3-(4-acetyl - %:rﬂék‘@'lws%ﬁwmmuﬁ pronady) { BRampler iic)phady (argSRY)eai,s% br o de
(Exanpl e 1c) and

epoxy- 5- (4- %t%l&ﬁé‘ﬁﬁ’f“eﬁ@mlpﬁeeylénaemy& (Edwear pettpw

(chlorofornloGIZZQdﬂb = (€ orbdform,[ 6r.2R0=%(. SSG(BeﬁameﬁebhF& acét.85e =
-4:1). b) (4R(%5&aﬂe/%&@®ﬁyaQeQ%t%rLfhugﬁonethyIphenyl) pent- 2(E)-ena

‘2(E)-enal _ :
The title compound is prepared analogously to Example 1b)
from (2R,3R)-2,3-epoxy-3-(4—-trifluoromethylphenyl)-
propanol; yellow crystals; m.p. 67-70°; Reg = 0.24 -
(hexane/ethyl acetate = 4:1). [a]lz)0 (methanol, 0.150 %) =
171.3 * 6.7°; UV (MeOH):\ . (€) = 237. (19660).

The title compound is prepared analogously to Example la)
from 3-(4-trifluoromethylphenyl)-prop-2(E)-enol; colour-

less crystals; R = 0.25 (hexane/ethyl acetate = 3:2).
IR (methylene chloride): 3550, 3010, 2950, 2880, 2830,
1605, 1310, 1150, 1110, 1050 cm™ 1.

Example 57: Sodium salt of (1R,2S)-1-hydroxy-—-1-(4-tri-

fluorometh henyl }-8—(4—-acetyl-3-hydroxy—-2-
ropylpheno ~octa-3(E) ,5(Z2)-dien-2-y1-7-

-thio-4-oxo-4H-1~benzopyrane-2-carboxylic
acid

The title compound is prepared analdgously to Example 2

from the corresponding methyl ester (Example 56);

m.p. 229-231°; [a]go (methanol, 0.160 %) = 118.8 * 6.3°;

UV (MeOH): Apay(€) = 220 (53060), 235 (sh), 267 (27280),




. The ti‘tle conpound is prepared anal ogously to Exanple |Ib) from
(2R, 3R) - 2, 3-epoxy-3-(4-trifluoronethyl phenyl)- propanol; yellow crystals;
mp. [err] = 0.24 (hexane/ethyl acetate = 4:1). [a] 20 (nethanol, 0.150 %
171.3 [err] W (MeOH): [err] = 237. (19660). c)
(2R, 3R) -2, 3-epoxy-3-(4-trifluoronethyl phenyl)-propanol The title conpound
I s prepared anal ogously to Exanple | &) sfgram
3-(4-trifluoronethyl phenyl)-prop-2(E)-enol; colour- less crystals; Rf =
0.25 (hexane/ethyl acetate = 3:2). IR (nmethylene chloride): 3550, 3010,
2950, 2880, 2830, 1605, 1310, 1150, 1110, 1050 [err] Exanmple 57: Sodi um
salt of (| R@%)(2389d)ox920-(46800).
f I uor onet hyl phenyl ) - 8- (4- acet yl - 3- hydr oxy- 2-
pr opyl phenoxy) - oct a--3(E), 5(2) -di en-2-yl -7-
t hi 0- 4- oxo-Bxanbbans8pyr hhs. 2R al HAYGroxyaki
prepared anal ogously to
(Exanmple 56); mp. [err]
[err] = 220 (53060), 23 , :
(16300). Exanple 58: (| SxdRiHI1hpdhospytand-2+tarboxoheshadid
phenyl)-8-(4-acety|-3-hygé§§§§3-ggogyl- phenoxy)-octa-3(E),5(Z
)-dien-2-yl-7-thio-4- ox0- - pyr ane- 2-car boxylic acid nethyl ester
The title cBhrpobhtilescomppunddianprepanedyanalégeonply tof Example 1
(1S,29)-1,2 X - tai bl byhkp -8 A
acetyl-3-hygfgﬁyy%%béégy?b%e%gég -%c¥g-gfgg#%?§ ﬁ%?%%%?henyl)_B (4
\_ acetyl-3-hydroxy-2-propylphenoxy)-octa-3(E),5(Z)~diene;
‘m.p. 67-69°; Rg = ,0.13 (hexane/ethyl acetate = 3:2); -
[@12° (methanol, 0.155 %) = ~109.7 + 6.5°; UV (MeOH):
Amax(€) = 217 (52640), 235 (sh), 270 (28660), 285 (sh),

326 (13680).

79@§¢'9géﬁ@§ﬁfl ester
118. 6, 30, UV (MeOH):
=27k 4-320

The starting materia; is prepared, for example, as
follows: : '

a) (15,28)-1,2-epoxy-1-(4-trifluoromethylphenyl)-8-(4-—
acetyl-3-hydroxy-2-propylphenoxy)-octa-3(E),5(Z)—
diene - ' .

The title compound is prepared analogously to Example 1d)

from 3-(4-acetyl-3-hydroxy-2-propylphenoxy)-propyl-tri-

'phenylphosphdnium bromide. (Example 1c) and (4S,55)—4;5—

epoxy—-5—(4-trifluoromethylphenyl)~pent—-2(E)-enal; reddish

oil; [a]g0 (chloroform, 0.199 %) = -5.4 * 5.0°; R = 0.23

(hexane/ethyl acetate = 4:1).

b) (4S,55)-4,5-epoxy-5-(4~trifluoromethylphenyl)-pent—-
2(E)-enal .

The title compound is prepared analogotsly to Example 1b)

from (2S,3S)-2,3-epoxy-3-(4~-trifluoromethylphenyl)-

propanol; yellow crystals; m.p. 67-69°. Rg = 0.18

(hexane/ethyl aceta;e = 4:1). [a]g0 (methanol, 0.150 %) =




mp. [err] = 0.13 (hexane/ethyl .acetate = 3:2); 20 [err] (et hanol , 0.155
"9 -109.7 6.5 ; W (MeOH): [err] = 217 (52640), 235 (sh), 270 (28660),
285 (sh), 326 (13680). The starting material is prepared, for exanple, as
follows: a) (1S, 2S)-1, 2-epoxy-|*=-(4-trifluoronethyl phenyl)-8-(4-

acet yl - 3- hydr oxy- 2- propyl phenoxy) - octa- 3(E), 5(2)- diene The title conpound
IS prepared anal ogously to Exanple id)

3- (4-acetyl - 3- hydr oxy- 2- propyl phenoxy) - propyl -tri- phenyl phosphoni um

brom de. (Exanple lc) and (4S,5S)-4, 5-

epoxy-5-(4-trifluoronethyl phenyl) - pent 2(E)-enal; reddish oil; [a]?20

(chl orof or m—1@ol99 1% .7 ;504 (21cOBr) :RA aﬁqea3=(mamaaabeubyL acetate = 4:1).
b) (4S,5S)-4, 5-epoxy- 5h(4 trlfluoronetﬁ phenyl ) -pent- 2(E)-enal The titIe
. conpound i s prepared analogously to Exanple | b) from

(2S,39) -2, 3-9pqas.,39 B :

i Eg Ler r1]80 T Otﬁﬂl(eh%%u‘é%“&' g‘f‘%&%&% g‘h(a rlg,] to( ﬁ?;faﬂgljgl aq 150 %

(2S,39)-2, Bfapnxﬁ-s(il(-mm]ﬂqmmm rEc)l-e'nﬁé it CPRLOUESNpound
i's prepar ed 1’ ﬂ:—fga—”m 84 Et)tléfd?ia/ethyl acetate = 3: 2)
3-(4-trifluoronethyl henyl)

r op- 2(E) enol ;_col our-_ less cry é -
0. 23 (hexand/Ret(mat é@cn@c chlorige):) B8t RAIEhe <30 %r 12880 % %8 3010

2950, 2880, ¥, 1HHQB, 153, 1ML, 10Bd,.cdb0 [err]

K,/ Example 59: Sodium salt of (1S,2R)-1-hydroxy-1-(4-tri-
' o fluoromethvlphenvl)—-8-(4-acetyl-3-hydroxy-2-
1phenoxv)=-octa-3(E),5(%)~dien—2-yl-7-

th10-4—oxo-4H— 1-benzopvrane—-2-carboxvlic

acid
The title compound is-prepared analogously to Example 2 -
from the corresponding methyl ester (Example 58);.
m.p. 228-230°; [a]go (methanol, 0.175 %)‘= -99.4 + 5.7°;
UV (MeOH): A pay(€) = 220 (49800), 235 (sh), 267 (25320),
284 (22200), 320 (15600).

Example 60' (1R,2S8)-1-hydroxy-1-(3-trifluoromethyl-

" phenyl)-8-(4-acetyl-3-hydroxy-2-propyl=

henoxy)-octa-3(Z)-en-2-yl-7-thio~4-oxo-4H-

1-benzopyrane-2-carboxylic acid methyl ester
The title compound is prepared analogously to Example 1
from (1R,2R)-1,2-epoxy-1-(3-trifluoromethylphenyl)-8-(4-
acetyl-3-hydroxy-2-propylphenoxy)-octa-3(Z)-ene; colour-
less 0il; Rg = 0.41 (hexane/ethyl acetate = 1:1); [a]go
(chloroform, 0.150 %) = 46.7 * 6.7°; UV (MeOH): A o, (€) =
271 (22760), 288 (20060),. 270 (28880), 324 (14460).

The starting material is prepared, for example, as
follows:



Exanple 59 Sodlun1salt of (IS, 2R)-I-hydroxy 1 (4 tri-

“ fluoronet hyl phenyl) - 8- (4-acetyl - 3- hydroxy 2-

pr opyl phenoxy) - oct a- 3(E), 5(Z) - di en- 2-yl -

t hi 0- 4- ox0- 4H 1- benzopyr ane- 2-car boxyl i ¢ aC|d The title conpound is
prepared anal ogously to Exanple: 2 fromthe correspondi ng nethyl ester
(Exanple 58); mp. [err] (nmethanol, 0.d¢g5%-% = -99.4 5.7 ; W (MOH):
[err] = 220 (49800), 235 (sh), 267 (25320), 284 (22200), 320 (15600).
Exanmple 60: (IR, 2S)-1-hydroxy-Il-(3-trifluoronethyl-

phenyl ) - 8- (4-acetyl - 3- hydr oxy- 2 propyl -
phenoxy) - o -3 ey -12, < 4-axd- ya-)>-8eArdhoxyl i.c aci d
nmet hyl ester The t|tIe'co I ) nal s L%y%“&]t%néganple 1 from
(|R2R) 126 v - O-

acet yl - 3- hyﬂrmx&xﬂ@rmmqntr@ww)pmaa:éﬂ @)n@tzgow)bmﬂ Exampls (LARf =

forr] Oy [erﬁﬁz?ﬁ@%%ﬁ'ﬂfg‘é@ e aei ﬁz%ﬁsg‘z e’

(14460). Trghen mmﬁyhmvém d?rql%ldgﬁe(

60 - a) (IR cé&Q y-13-2¢ f#EE%Tiudébﬁéﬂﬁyl ) -@xatple 5a);
acetyl 3- hy IO @y eno ene T fléfe conpound is
prepared anstHy Lﬁé?ﬁ? [id) otorm,

3- (4-acetyl28: hydroxy* 2- ¥&pydmmr(me®arpm/ét;hyl racet@tanyd @rodphoni um
brom de (Exanple 29a) and (2S, 3R)-2, 3-

epoxy-3-(3-trifluoronethyl phenyl)-propanal (Exanple 5a);

o/ Example 61: Sodium salt of (1R,2S)- 1-hvdroxv- (3—tr1—

fluoromethvlphenvl)—8—(4-acetv1-3—hvdroxv—2— D
ropvlphenoxv)-octa-3(Z)—en-2-yl=7-thio-4- -
oxo-4H—1-benzopvrane—-2-carboxylic acid

The title compound is prepared analogously to Example 2
from the correspondlng methyl ester (Example 60);

m.p. 231-233° [a]D (methanol, 0.190 %) = 51.1 * 5.3°;
uv (MeOH):)tmax(e) = 215 (42320), 267 (22220), 286
(20800), 320 (sh).

Example 62: '(1R,ZS);1*hydroxy-1—(3-trif1uoromethyl—
phenyl);Q-(4-agetyl-3—hydroxy—z—propyl—
phenoxy)-nona-3(E) ,5(Z)~dien-2-yl1-7-thio-4-
oxo-4H-1-benzopyrane-2-carboxylic acid

methyl ester
The title compound is prepared analogously to Example 1

from (1R,2R)-1,2-epoxy-1-(3~trifluoromethylphenyl)-9-(4-
acétyl—3-hydroxy—2-propylphenoxy)—nona—3(E),5(Z)—diene;'
light-yellow viscous oil; [a]lz)0 (chloroform, 0.155 %) =
44.5 * 6.5"; R¢ = 0.50 (hexane/ethyl acetate = 1:1);

UV (CHCl,3): Anmx(e) = 270 (26800), 284 (23100), 323 -
(14480).

The starting material is prepared, for example, as
follows:



light-yellowoil; [a]D (chloroform 0.221 % 25.3 [err] = 0.56

(hexane/ ethyl acetate = 3:2). Exanple 61: Sodium salt of

(IR, 2S)-1-hydroxy-1-(3-tri- fluoronethyl phenyl)-8-(4-acetyl-3-hydroxy-2-
pr opyl phenoxy) - oct a- 3(Z) - en- 2- yl:- 7-t hi 0- 4-

0X0-4H-| - benzopyr ane- 2- carboxylic acid The title conmpound is prepared

anal ogously to Exanple 2 fromthe corregpondi ng nethyl ester (Exanple 60);
mp. [err] (nmethanol, 0.190 %9 = 51.1 J[err] W (MeOH):[err] = 215
(42320), 267 (22220), 286 (20800), 320 (sh).-Exaane 62: (IR 2S
)-1-hydroxy-I-(3-trifluoronethyl- phenyl)-9-(4-acetyl-3-hydroxy-2-propyl -
phenoxy) - nona- 3(E) , 5(Z) - di en- 2-yl - 7-t hi o- 4-

0Xx0- 4H- 1- benzo cat b he J+i tl e conpound is
prepared andt % S ééi

(IR 2R) -1, 2- ephe

\?ngzglus?,orly a] Z%t%:%o or 5}%%4%%)6‘ err(TmquFt(4 ﬁ}é&mmme %yl

acetate = 1:fmom 37 (47139 P84 4480). The
starting rratﬁrdﬂdéﬁ lﬁ)rlgepaigﬁ.,lég)’r exarrpl e as foI I ovvs .- 61 - a)
3-(4-acetyl - 3- hydr oxy- 2- propyl phenoxy) -butyl-tri-- phenyl phosphoni um
brom de The title conpound is prepared anal ogously to Exanple Ic) from

3-(4-acetyl -By Rk R} mMMﬁtmmoromethylphegx )=9=-(4-

acetyl—=-3-hyvdroxv-=2-propvl no -non —3 BE),5(Z)~
RN diene

The title compound is prepared analogously to Example 1d):
from 5-(4-acetyl-3-hydroxy-2-propylphenoxy)-butyl-tri-
phenylphosphonium bromide and (4R,5R)-4,5-epoxy-5-(3-
trifluoromethylphenyl)-pent-2(E)-enal (Example 1b);
light-=yellow oil; [a]g0 (chloroform, 0.308 %) =

40.7 * 3.2°; Rg = 0.70 (hexane/ethyl acetate = 3:2);

IR (methylene chlorlde). 2950, 2860, 1625, 1325,

1120 cm™1.

Example 63: Sodium salt of (1R,25);1-hydroxy—1-(3-tri—

fluoromethylphenyl)-9-(4-acetyl-3-hydroxy—~2-
opylphenoxy)-nona-3(E),5(Z)-dien-2-y1-7~
thio-4-ox0-4H-1-benzopyrane-2-carboxylic
. acid

The title compound is prepared analogously to Example 2

from the corresponding methyl ester (Example 62);

m.p. 204-206"; [a]12° (chloroform, 0.289 %) = 8.0 * 3.5°;

[a]lz)0 = 55.5 + 6.5° .(methanol, 0.155 %); UV (methanol):

A max(€) = 219 (49320), 232 (sh), 266 (25800), 285

(22060), 330 (sh). '



bron1de n1p 167-169 . b) (1R 2R) -1

" ~2-epoxy-1-(3-trifluoronethyl phenyl)-9-(4-

atetyl 3- hydr oxy- 2- pr opyl phenoxy) - nona-3(E), 5(2)- diene The title conpound
I's prepared anal ogously to Exanple id) from

5- (4-acetyl - 3- hydr oxy- 2- propyl phenoxy) - butyl -tri- phenyl phosphoni um brom de
and (4R, 5R)-4, 5-epoxy-5-(3- trifluoroaeghylLphenyl)-pent-2(E)-enal (Exanple
I b); light-yellow oil; [a]20 (chloroform 0.308 %9 = 40.7 [err] = 0.70
(hexane/ ethyl acetate = 3:2); IR (nmethylene chloride): 2950, 2860, 1625,
1325, 1120 cnill. Exanple 63: Sodiumsalt of (IR 2S)-1-hydroxy-1-(3-tri-

fl uoronet hyl preemyle -é% { 4- e 34)-3t iggﬂgggyé&-(3-tr1f1uorgmethy;

pr opyl phenoxy) - nona- 3( E), P

t hi 0- 4- oxo-4H 1- benzopyr
prepared anal ogously to

(Exanple 62); mp. [err] y 20 on ria [ L;555
[err] (nethanol, O. 155‘%4£é%é¥ne ano é?% _ZEE&EbJ 1ﬂc éﬂldz (sh),
266 (25800), 285 (22060) nelhykcester _ g . Exarrpl e 64:

(IR 29) -1 - hyiexyit1é Toiipduntdr D&epiepared analogously to Example 1

BE:R%L&)lan( acet%é %%g¥96$x%p%g£%fp{%Tﬁ{}fluoromethylphenyl) 11-(4-
4- 0X0- 4H 1- bacetpl/+ Riity @ oy b2yt opy Bohenoxy yhndsta+3 (T, 3 (2 ) -edioamgound i s

prepar ed anaiggﬁyS}aii&hf%%E@%&g1011, [a]20 (chloroform, 0.160 %) =

N\ 48.1 * 6.3°; Rg = 0.50 (hexane/ethyl acetate = 1:1).
UV (CHCl;): Apax(€) = 270 (27120), 286 (23300), 323
(14740).

The starting material is prepared, for example, as
follows:

.a)'3—14—acetv1—3-hvdroxv-z—propvlpnenoxy)-hexyl—tri-,
phenylphosphonium bromide | :

The title compound is prepared analogously to Example 1c)

from 3-(4-acetyl-3-hydroxy-2-propylphenoxy)-hexyl

bromide; the compound crysﬁallises very slowly.

b) (1R,2R)-1,2-epoxy-1-(3-trifluoromethylphenyl)-11-(4-
acetyl-3-hydroxy-2-propylphenoxy)-undeca-3(E) ,5(Z) -
diene

The title compound is prepared ahalogously to Example 1d

from 5-(4-acetyl-3-hydroxy-2-propylphenoxy)-hexyl-tri-

phenylphosphonium bromide and (4R,5R)-~4,5-epoxy-5-(3-
trifluoromethylphenyl)-pent-2(E)-enal (Example 1b);

light-yellow o0il; [a]g0 (chloroform, 0.450 %) = 41.1 *

2.2°; Rg = 0.66 (hexane/ethyl acetate = 3:2); IR (methyl-

ene chloride): 2960, 2860, 1625, 1325, 1120 cm 1.



fron1(IR 2R) 1 2- epoxy 1 (3 trlfluoronethylphenyl) 11- (4-

"acetyl 3- hydroxy 2- propyl phenoxy)-undeca-3(E), 5(2)-di ene; light-yellow
'viscous oil; [err] (chloroform 0.160 %9 = 48.1 6.3; Rf = 0.50
(hexane/ et hyl acetate = 1:1). W [err] = 270 (27120), 286 (23300), 323
(14740). The starting material is prepared, for exanple, as follows: a)
3-(4-acetyl - 3- hydr oxy- 2- propyl phenoxy) gexyl -tri- phenyl phosphoni um brom de
The title conpound is prepared analogously to-Exanple 1c) from

3- (4-acetyl - 3- hydr oxy- 2- pr opyl phenoxy) - hexyl brom de; the conpound
crystallises very slowy. b)

(IR 2R)-1, 2%2@@§1§L§§3 t bl uRr eget hykpherybd)y 1l ~h¢droxy-1-(3-tri-
acetyl - 3-hy roxy-2-propy|ghenoxg%-up%eca-iSEllSE ): dLePe Tne t|tIe
conpound i s prepared ana

5- (4- acetyl - 3- hydr oxy- 2- prppepphp ¥y detat3 (B Zphdiehedybrbr om de
and (4R 5R) -4, 5- epoxy- 5- 93 § ifL opet LEog f c(Exanpl e
I b); light-yellow oil; [ . = 3
(hexane/ et hyl acetate = ack@l: | R (nethyl- ene chloride): 2960, 2860 1625

1325, 1120 r ampl 0 hgﬂb 8hk1¢fto E le 2
(IR 2S)-1- hggéotltle cgﬁpﬁyﬁ§lggrgﬁ§?are§ a i§11 g get??y ﬁydroxy-

2- propyl phe 6??) ﬁd€€£r9€E?anzy mﬁgayé eﬁter (Example 6
7- thi 0- 4- ox; g+ bakenzepyr aag? Qahmexafbgmacodzﬁbe%ouelq4c9nmound°ks

pr epar ed an?I?gougly3Eg Examy e(methanol, 0.160 %); UV (methanol):
. A max(€) = 219 (50140), 232 (sh), 266 (26120), 286
' (22460), 320 (15600). - '

Example 66: (1R,2S)-1-hydroxy-1-phenyl-8-(4-acetyl-3-

' : hydroxy-2-propylphenoxy)-octa-3(E) ,5(Z)—
dien-2-yl1-7-thio-4-oxo-4H-1-benzopyrane-~2-
carboxylic acid methyl ester

The title compound is prepared analogously to Example 1
from (lR,2R)—1;z—epoxy-l-phenyl-8—(4—acetyl—3—hydroxy;2-
propylphenoxy)-octa-3(E),5(Z)-diene; light-yellow foam;
Rf = 0.41 (hexane/ethyl acetate = 1:1); [a]g0 = 47.3 *
2.6° (chloroform, 0.385 %).

The starting material is prepared, for example, as
follows: ' '

a) (1R,2R)-1,2-epoxy-1-phenyl-8-(4-acetyl-3-hydroxy-2-
lphenoxy)-octa-3(E),5(Z)-diene -

The title compound is prepared analogously to Example 1d)

“from 3—(4-acetyi-3—hydroxy—2—propy1phenoxy)—propyl—tri-

phenylphosphonium bromide (Example 1lc) and (4R,5R)-4,5-

epoxy—s—phenyl-pent—z(E)-enal; light-yellow o0il; Rf =

0.60 (hexane/ethyl acetate = 3:2).



fron1the correspondlng nethyl ester (Exanple 64); mp. 216-218 ; [err]
',(chloroforn1 0.258 %9 = 34.9 3.90; [err] =73.8 6.3 (nmethanol, 0.160 %;
W (nethanol): [err] = 219 (50140), 232 (sh), 266 (26120), 286. (22460),
320 (15600). Exanple 66: (IR 2S)-1-hydroxy-I|-phenyl-8- (4-acetyl-3-

hydr oxy- 2- pr opyl phenoxy) -octa-3(E), 5(2) -

di en- 2-yl - 7- t hi 0- 4- oxo- 4H 1- benzopyr anga2= carboxylic acid nmethyl ester The
title conpound is prepared anal ogously to Exanple 1 from

(R 2R) -1, 2- epoxy-| - phenyl - 8- (4- acetyl - 3- hydr oxy- 2-

propyl phenoxy) -octa-3(E), 5(2)-di ene; light-yellow foam 20 Rf = 0.41
(hexane/ et hy} psRiSRE-4, 5—_ﬁ0x&€6{bhen%ZJ@aﬁ;Zu@ﬂtﬁﬂnibroforn1 0.385 % The

(R om0 g £yl € FORbRUEd L eSS kndifoddis (ko Aample 1b)
~ -octa-3(E) frsngzﬂ;@Rh—Zhé-epoxw~%tpnnmwkrpspmﬂnqkﬂeﬂ? dgbhsly to
Exanpl e | d) ﬁ{gﬁn ﬁ gﬂ%%(%}?ygé ,ﬁyi Rhewxg%eﬁr&%tﬁﬁ-

phenylphos onr um

epoxy- 5- phe%9$t®€%t 2%E§)ené¢JDI|gh% é#l% oi {ch r°fQFWK)Q+%&%ﬁ%)ethyl

acetate 3:2). - 64 - b) (4R 5R) -4, 5- epoxy- 5 phenyl - pent - 2(E)-enal The
title conpou dis -r-pared analoqougl 0 Exa ple I b) from
(2R 3R) - eSS hReny EREYAHE PRSlYL TR whi ch crystallises on

st andi ng, Ri'hé ﬁl'BBe(bempoahdt byl pnepane@ amé&ldt)(pu$by rto -Ed®8fpl¢ cla)

(Chloroforn% gnggpﬁ@nyl-prop—z(E)-enol, colourless oil which

o/ érystallises at low temperature. Rf = 0.49 (hexane/ethyl
acetate = 1:1); IR (methylene chloride): 3590, 3040,
2980, 2920, 2870, 1605, 1080, 1070 cm™. [«12° (chloro-
form, 0.279 %) = 47.7 + 3.6".

Example 67: Sodium salt of (1R;ZS]-1-hydroxy-1—phenyl—8—
' 4-acetyl-3-hydroxy-2-propylphenoxy)-octa-

.pyfane-z-carboxylic acid
The title compound is prepared analogously to Example 2.
from the corresponding methyl ester (Example 66);

.m.p. 219-221°; [qjgo (chloroform, 0.160 %) = 103.1 %
6.3°; UV (methanol): max{€) = 221 (51180), 232 (sh), 267
(27040), 284 (23840), 321 (16200); UV (chloroform):

" Apax(€) = 274 (26080), 286 (sh), 330 (sh).

Example 68: (1R,2S)-1-hydroxy-1-(3-trifluoromethyl-
phenyl)—-8-(3-acetyl—-4-hydroxy-5-propyl-
phenoxy)-octa-3(E),5(%Z)-dien-2-yl-7-thio-4-
oxo-4H-1-benzopyrane-2-carboxylic acid
methyl ester ' '

The title compound is prepared analogously to Example 1
from (1R,2R)-1,2-epoxy-1-(3-trifluoromethylphenyl)-8-(3-
acetyl-4-hydroxy-5-propylphenoxy)-octa-3(E),5(Z)-diene;
Rf¢ = 0.21 (hexane/ethyl acetate, 3:2).



- ¢) (2R 3R) -2, 3-epoxy- 3-phenyl -propanol The title conpound is prepared

" -anal ogously to Exanple la) from 3-phenyl -prop-2(E)-enol; colourl ess oi
which crystallises at low tenperature. Rf = 0.49 (hexane/ethyl acetate =
1:1); IR (methylene chloride): 3590, 3040, 2980, 2920, 2870, 1605, 1080,
1070 [err] (chloro- form 0.279 %9 = 47.7 J[err] Exanple 67: Sodium salt of
(IR 2S)-1-hydroxy-1-phenyl - 8- (4-acetylgg-hydroxy-2-propyl phenoxy) - oct a-
3(E).5(2)-dien-2-yl-7-thio-4-oxo0-4H 1- benzo- pyrane-2-carboxylic acid The
title conpound is prepared anal ogously to Exanple 2 fromthe corresponding
met hyl ester (Exanple 66); mp. [err] (chloroform 0.160 % = 103.1 [err]
[err] W (nethanol): [err] = 221 (51180), 232 (sh), 267 (27040), 284

(2500, e Ml ] et G PR ()

phenyl ) - 8- ( 3alcliws = 4- hydr oxy- 5- pr opyl -
phenoxy) -octa-3(E), 5(2)-di en-2-vl-7-thi o- 4-

0X0- 4H 1- benzopyr ane- 2- car boxylic acid methyl ester The titl >onn und is
pr epar ed anéb@;ﬂ%@&m&&&ﬁmﬂ%ﬂ_&—wl———&

(1R 2R)- 1, 2-gpoxy 6f (ﬁoﬁarséimrmdwdw&md )6 55 (<j3 of potass:.um

acetyl - 4- hydr op 0xy)-o0 E) .5(2) e

(hexane/ et hy’r°‘§¥ ‘Fa‘f %ﬂ‘%‘iﬂ}" 3 (‘fuat]’é{é d{,a%ﬁ r% Mot eﬂ— q’s pré’par ed,
for exanpl e, 3apr6py1-mwetaphéhc(rseammwrl4 1l de XY/, T=GiloronquraRansg -in opyI
brom de 60 ml of methyl ethyl ketone. The reaction mixture is

-
—

Y heated at reflux for 24 hours, and then poured onto
© 300 ml of ice-water, rendered acidic with .hydrochloric. .
acid and extracted with dichloromethane (3 x 150 ml).
The combined extracts are washed with 50 ml of water and
- dried over sodium sulfate. After filtration and concen-
tration by evapofation in vacuo, the residue is chromato- -

graphed on 400 g of silica gel with dichloromethane. In
the first fraction the title compound is eluted which, .
after concentration by evaporation, is obtained in the:
form of light-yellow crystals having a meltlng point of-
69-70°.

b) 3-(3-acetyl-4-hydroxy-5-propylphenoxy)-propyl-tri-
phenylphosphonium bromide

The title compound is prepared analogously to Example 1c)

from 3-(3—aéetyl-4—hydroxy-s—propylphenoxy)-propyl

bromide and triphenylphosphine; m.p. 103-105°.

c) (1R,2R)-1,2-epoxy-1-(3-trifluoromethylphenyl)-8-(3-
acetyl-4-hyvdroxy-5-propylphenoxy)-octa-3(E),5(Z2)~ '
diene

The title compound is prepared analogously to Example 1d)

from 3-(3-acetyl-4-hydroxy-5-propylphenoxy)-propyl-tri-

phenylphosphonium bromide and (4R,5R)-4,5-epoxy-5-(3-

trifluoromethylphenyl)-pent-2(E)-enal; Re = 0.54



6.2 g of potassium carbonate and 0.5 g of potassiumiodide are added to a
salution of 5.8 g of 2,5-di hydroxy- 3-propyl-acetophenone and 6.1 m of
1,’3- di bronopropane in 60 m of methyl ethyl ketone. The reaction mixture is
heated at reflux for 24 hours, and then poured onto 300 ml of ice-water,
rendered acidic with hydrochlorlc acid and extracted with dlchloronethane
(3 x 150 m). The conbined extracts areggashed with 50 nml-of. water and
dried over sodiumsulfate. After filtration and concen- tration by
.evaporation in vacuo, the residue is chromato- graphed on 400 g of silica
gel with dichloronethane. In the first fraction the title conpound is
el ut ed whi chhexfairey/eddnyde rHaetiaiten 2y yavaporation, is obtained in the form
of light-yellow crystal's having a nelting point of 69-70 b)

3-(3-acetyl -4-hydroxy- 5- propylphenoxy) propyl-trl- phenylphosphonlum

br oni de The Exiampd e &850 u > ) ,

3-(3-acetyl - 4- hydr oxy- S-
tri phenyl phosphi ne; m p.
(IR 2R) -1, 2- epoxy- | - (3-t REI

acetyl - 4- hydr oxy- 5- pr0pylm M&ﬁq&@hﬁ&@;@-@@aﬂmﬁﬂh& conmpound
I s prepared anal ogously t anple 1d) from
3- (3-acetyl - 4- hydr oxy- 5- | phenoxy) - propyl -tri- phenyl phosphoni um

brom de and TR taR)1-e4, di}nmwn;} Is( Pprefprirfdd analetgodsiiyertd JExzanptle? (2E) - enal ;
Rt 0.54 frgrng%n} DAy -3 1% 1 Ror JmttiR} 1By 1 S (4D -sal ! of

(IR 2S )-I-h
\/ acetyl 4- hydroxy— -propylphenoxy)-octa-3(E),5(%Z)-dien-2-

yl=7-thio-4-~oxo-~4H~1-benzopyrane-2-carboxylic acid methyl -
ester; yellow foam; 1g-NMR (CD30D): 6 = 7.91, 7.76-7.56,
7.50, 7.36, 7.05, 6.82, 6.41, 6.00, 5.75, 5.47, 5.12,
4.45, 3.78, 2.65-2.35, 1.88, 1.58, 0.94 ppm.

Examnple 70: 1R, 28)-1~-hydroxy-1~(3—-chlorophenyl )~-8-(4-
" acetyl-3-hydroxy-2-propvlphenoxy)-octa-

pyrane-2-carboxylic acid methyl ester

" The title compound is prepared analogously to Example 1
from (1R,2R)-1,2-epoxy-1-(3-chlorophenyl)—-8-(4-acetyl-3-
hydroxy-2-propylphenoxy)-octa-3(E),5(Z)-diene;

m.p. 76=77°; [a]éo (chloroform, 0.215 %) = 51.2 + 4.7°;
UV (chloroform):A p..(€) = 271 (28160), 285 (sh), 321
(15380).

The starting material is prepared, for example, as
follows:

_a) 1R, 2R)~-1,2~-epoxy—1-(3—-chlorophenyl)-8-(4—-acetyl-3-
hydroxy-2-propylphenoxy)-octa-3(E),5(Z)~diene

The title compound is prepared analogously to Example 1d)

from 3-(4-acetyl-3-hydroxy-2-propylphenoxy)-propyl-tri-

phenylphosphonium bromide (Example 1lc) and (4R,5R)-4,5-



 f1uoronet hyl phenyl ) - 8- (3-acetyl - 4- hydr oxy- 5-

pr opyl phenoxy) -octa-3(E), 5(2)-di en- 2-yl -

t hi 0- 4- oxo- 4H 1- benzopyr ane- 2- carboxylic acid The title conpound is
prepared anal ogously to Exanple 2 from

(LR 2S)-1- hydroxy-1-(3-trifl uoronet hyl phenyl) - 8- ( 3-

acetyl - 4- hydr oxy- 5- propyl phenoxy) - oct a- 8¢, 5(2) - di en- 2-

yl - 7-thi o- 4- oxo- 4H- | - benzopyr ane- 2- carboxylic acid nethyl ester; yellow
foam [err]: [err] = 7.91, 7.76-7.56, 7.50, 7.36, 7.05, 6.82, 6.41, 6.00,
5.75, 5.47, 5.12, 4.45, 3.78, 2.65-2.35, 1.88, 1.58, 0.94 ppm Exanple 70:
(I R 29) - | - hysgproosgy-8—((B-aiill aragitenyd )~ (-2 (E)~enal; light-yellow

acetyl - 3-hy XY - ﬁKb Qﬁﬂﬂﬁ*} 1.8°
3(E),5(2)- d%gl(n1 2- [3%/1] h| 0- 4- oxo- 4ch a%enzo- pyr ar19e "2 carboxylic acid
met hyl ester The t|tIe conpound i s prepared anal ogously to Exanple 1 from

E}' §r (2)5) % 2P PR |sH '4”'5-%% 3-52%1(14 milg-pent— 2(E )r;-lenalf
r noxy) - oct a- r of Qrym
0518 % P e, PSR ampcurt s iRt ed e bdisty Gsh FtRR e in)
?ﬁé (2 é)53?0)2 £rowe (mEIRrigzl JEtegsoa)-3-5( wc&masmbhérm‘l)e-)mqpamolas datk-ows: a)
or
hydr oxy- 2- pro%gg'x eno];,'y oct g(?g%‘gﬂ%ﬁ%rg%/%ﬁg}#heggtaﬁe corrpound i's

prepared andlel) usdqh]tczrmrpj @0i3) Fromls4.7 £ 3.3.

3-(4-acetyl -3- hydroxy 2- pr opyl phenoxy) - propyl-trl- pheny| phosphoni um
brom de (Exanpl e 1c and (4R 5R) -

epeXy 5- (S-Gm St 2 Wi erele
- The title compound is prepared.analogously-to Example 1la)

from 3-(3-chlorophenyl)-prop-2(E)-enol; light-yellow oil;
-Rf = 0.22 (hexane/ethyl acetate = 7:3). IR (methylene
chloride): 3580, 3040, 2980, 2910, 2860, 1600, 1570,

1070 cm~1. [a]g0 (chloroform, 0.334 %) = 47.3 * 3.0°.

Example 71: Sodium salt of (1R,2S)-1-hvdroxy-1-(3-

chlorophen 1_—8- 4-acetyl-3-hydroxy-2-
lphenoxy)-octa-3(E)},5(Z)-dien—-2-y1-7-

thio-4-oxo-4H-1-benzopyrane-2-carboxylic
acid

The title compound is prepared analogously to Example 2

from the corresponding methyl ester (Example 70);

m.p. 217-219°; [a]g0 = (methanol, -0.160 %) = 107.5 *

6.3°; UV (methanol): Apa.(€) = 219 (55060), 235 (sh), 267

(27340), 284 (23920), 320 (16500).

Example 72: (1R, 2S)-1~-hydroxy-1-(3-chlorophenyl)-10—-(4-
acetyl~3-hvdroxy—-2—-propvlphenoxy)-deca-

pyrane-2-carboxylic acid methyl ester

The title compound is prepared analogously to Example 1
from (1R,2R)-1,2~epoxy-1-(3-chlorophenyl)-10-(4-acetyl-3-
. hydroxy-2-propylphenoxy)-deca-3(E),5(2)~diene;



0|I [a]20 (chloroforn1 0 541 9@ = 63.9 [err] b)
’ (4R '5R) - 4, 5- epoxy- 5- ( 3- chlorophenyl) pent-2(E)-enal The title conmpound is
prepared anal ogously to Exanple,lb) from
(2R, 3R) - 2, 3- epoxy- 3- (3-chl orophenyl ) - propanol ; dar k- yellom10|l Rf = 0.23
(hexane/ethyl acetate 4:1). [err] (chloroforn1 0.30 %9 = 184.7 3. 3 c)
(2R 3R) - 2, 3- epoxy- 3-(3-chl orophenyl )= p¢g®panol The title conpound is
pr epar ed analogously to Exanple la) from 3-(3- chlorophenyl) prop-2(E)-enol ;
l.Light-yellow oil; Rf = 0.22 (hexane/ethyl acetate =7:3). IR (nethylene
chl oride): 3580, 3040 2980 2910, 2860, 1600, 1570, 1070 [err]

(chl OfOfOFEn&sﬂ 8346%° -[&71 (ndrofoamy! ©.1¥0 $Joei 6. 9attt Sep°
IR 2S)-1- hi B | h 5.
éropyl%hen OﬁﬁpgogpgyﬁscgrOpQgﬁy pﬁ7Q%7§5%5y 2%6 ¥948%%)2 322

thio-4-oxo{45490benzopyrane 2- carboxyllc acid The t|tIe compound is
prepared anal ogously to Exanple 2 fromthe correspondi ng nethyl ester
(Exanple 70); mp. [err] (et hanol, 0.160 % 107.5_+ [err] W

( met hanol ) ‘Thee st ingy madsad@L 12335>r@§w)red267f°(r2?3f@6‘?1e2825(23920) 320
(16500). Bxgmplawst2: (IR 2S)-1-hydroxy-1-(3-chl orophenyl)-10-(4-
acetyl - 3- hydr oxy- 2- propyl phenoxy) - deca-

3(E), 5(2)-dien-2-yl-7-thio-4- oxo 4H—1 benzo- pyr ane- 2- carboxyllc acid
met hyl est ef) T 2Cal-t dia ey 106 4—acelyd

(IR 2R) -1, 2- epgyped o3 il \ﬂw&%‘)lj%%%;:%fﬁﬁ'ﬂ%—s glene...

hydr oxy- 2- prop& Pt -deca-3( &)

N The title compound is prepared analogously to Example 1d)

from 3-(4-acetyl-3-hydroxy-2-propylphenoxy)-pentyl-tri-.

(®

M

phenylphosphonium bromide (Example 29a) and (4R,5R)-4,5-.
epoxy-S—(3—chlorophenyl)-pent-z(E)—enal (Example 70b);
11ght—yellow oil; [a]D (chloroform, 0.391 %) = 61.4 £
2.5°

Example 73:  Sodium salt of (1R,2S)-1-hydroxy-1-(3-—
| chlorophenyl)-10-(4-acetyl-3-hydroxy—=2-
ropylphenoxy)-deca-3(E),5(Z)-dien-2-yl-7-
thio-4-oxo0-4H-1-benzopyrane-2-carboxylic
. acid | _
The title compound is prepared analogously to Example 2
from the corresponding methyl ester (Example 72);
m.p. 204-206°; [a]go (methanol, 0.205 %) = 58.5 % 4.9°;
UV (MeOH): Apax(€) = 218 (27940), 267 (13140), 285
(11600), 320 (sh).

Example 74: (1R,2$)~1—hydroxy—1—(3-methoxyphenyl)—8—(4-

acetyl-3-hvdroxy—-2-propyvlphenoxy)-octa-

pyrane—z—carboxyllc acid methyl ester
The title compbund is prepared analogously to Example. 1l

from (1R,2R)~-1,2-epoxy-1-(3-methoxyphenyl)-8-(4-acetyl-3-



mp., [err] (chloroforhj 0.170 99 = 52.9 [err] W (chloroform: [err] =

271 (27120), 286 (24800), 322 (15400). The starting material is prepared,
for exanple, as follows: a)

(IR 2R) -1, 2-epoxy-1|-(3-chl orophenyl)-10-(4-acetyl -3-

hydr oxy- 2- pr opyl phenoxy) - deca- 3(E), 5(Z)-di ene The title conpound is
prepared anal ogously to Exanple |d) froge -

3- (4-acetyl - 3- hydr oxy- 2- pr opyl phenoxy) - pentyl-trl- phenyl phosphoni um
brom de (Exanple 29a) and (4R 5R)-4, 5-

epoxy-5-(3-chl orophenyl ) -pent-2(E)- enal (Exanpl e 70b); light-yellow oil;
[err] (chIommmmuxy424ﬁfbp@1phdﬁbxy)+oh¢mﬁp(EMamﬂMQ-BEeneSodiun1sa|t of

1R, 2S hyd 4-
é)r opyl %)henox){“yr O)c(i)eéc% 6£frl'—_') Clg}( %)cqﬁ'. en- ﬁ%qy’(ma?ﬁ%t)yl_ %7*]}’%5@%&%

t hi 0- 4- oxo- A8 b éﬁ%bﬁﬁﬁﬁﬂﬂh&carboxyllc acid The title conpound is
pr epar ed analogously to Exanple 2 fromthe correspondlng nmet hyl ester
(Exampl e 72); err nethanol 0. 205 W (MeOH): [err]
= 218 (2794 A aterin J_lfem)epa§ I(%r %P& % PF
(IR,ZS)-I-rn@meng (3- nethoxyphenyl) 8- (4-

acetyl - 3- hydr oxy- 2- propyl phenoxy) - oct a-

3(E).5(2)-dien-2-yl - 7 thlo 4 0Xo0- 4H—1 benzo- pyrane 2 carboxyllc aci d

met hyl est era)THER ;. g s

(IR 2R -1, 2-ep dlld,g - % : 8_Jc4t -dfen@eg

o/ The title compound is prepared analogously to Example 1d)

from 3-(4-acetyl-3-hydroxy-2-propylphenoxy)-propyl-tri-
phenylphosphonium bromide (Example 1c) and (4R,5R)-4,5-
epoxy-5-(3-methoxyphenyl)-pent-2(E)—-enal; light-yellow
oil; [a]g0 (chloroform, 0.315 %) = 78.4 + 3.2.

b) (4R,5R)-4,5-epoxy-5-(3-methoxyphenyl)-pent-2(E)-enal
The title compound is prepared analogously to Example 1b)

from (2R,3R)-2,3-epoxy-3-(3-methoxyphenyl)-propanol;
yellow .oil; Rg = 0.41 (hexane/ethyl acetate = 3:2);
[a]go (chloroform, 0.567 %) = 168.9 + 1.8°.

2R,3R) -2, 3-epoxy-3—-(3-methoxyphenyl ) —-propanol
The title compound is prepared.analogously to Example 1la)
from 3-(3-methoxyphenyl)-prop-2(E)-enol; light-yellow
0il; Rg = 0.31 (hexéne/ethyl acetate = 3:2).
IR (methylene chloride): 3550, 2890, 1580, 1565, 1465,
1445, 1130 cm~1.

Example 75: Sodium salt of (1R,2S)-l1-hydroxy-—-1-(3—

' methoxyphenyl)-8-(4-acetyl-3-hydroxy-2-
propylphenoxy)—-octa-3(E),5(Z)-dien-2-y1-7-
thio~4-oxo-4H-1-benzopyrane-2-carboxylic
acid

The title compound is prepared analogously to Example 2



~ hydr oxy-2- propyl phenoxy) - oct a- 3(E), 5(Z) -di ene; mp. 65-67; W
‘(chloroform:[err] = 271 (30360), 285 (sh), 323 (16600). The starting
raterial is prepared, for exanple, as follows: a)

(1R 2R)-1, 2- epoxy-| - (3-nmet hoxyphenyl ) - 8- (4- acetyl - 3-

hydr oxy- 2- pr opyl phenoxy) -octa-3(E), 5(Z)-di ene The title conpound is
prepared anal ogously to Exanple |d) fropg -

3- (4-acetyl - 3- hydr oxy- 2- pr opyl phenoxy) - propyl-trl- phenyl phosphoni um
brom de (Exanmple 1c) and (4R 5R)-4, 5-

epoxy- 5- ( 3- met hoxyphenyl ) - pent - 2(E) enal ; light-yellow 20 oil; [err]
(Ch|0r0f0r”Er@m3£§e%borré&p6nd3 ng mexhyl ester (Example 74);

(40,904, o SRt LA oot BT Bbaeal 195,51 L1 5 oqpound 1

(2R, .3R) -2, BVepmejahan(ﬂ)nel\michenylzplpl(wanm),, 28b| ¢&hai,| 26Rf = 0. 41
(hexane/eth ta a] ( orm 0.567 % = 168.9 1.80. c¢)
(2R, 3R) -2, 3¥38§§§) ?§2n32%§?€ Heé%P)?gkgggﬁ The title conpound is

pr epar ed anal ogously to Exanple la) from

3- ( 3- net hox &Qﬁ@ﬂb)7gnop-a@5 &hb; :
(hexane/ et hyl acCetate : C 3 gg, 2890, 1580,
1565, 1465, 1445, 1130 | @GEEYRcAnvArgy=2chEORYE L gpri=ceca

(1R 2S)-1-hydroxy-1-(3- 1
propyl phenoxy) - oct a- 3(E),

t hi 0- 4- oxo- 4H- 1- benzopvr '

p‘Lepar ed ang@hegdidile tqmrlixamﬂ d prepared analogously to. Example 1

from (1R,2R)-1,2-epoxy-1-(3-methoxyphenyl)-10-(4-acetyl-.
3-hydroxy-2-propylphenoxy)~deca-3(E),5(%Z)-diene; m.p. 53° - .
(partly sublimes); UV (chloroform): Apgay(€) = 272

(29920), 285 (sh), 323 (15540);'['0:]]2)o (chloroform,

0.180 %) = 44.4 + 5.6".

The starting material is prepared, for example, as
follows:

a) (1R,2R)-1,2~epoxy-1-(3-methoxyphenyl)-10-(4-acetyl—"
3-hvdroxv-2-propylphenoxy)-deca-3(E),5(Z)-diene

The title compound is prepared analoQously to Example 1d)
from 3-(4-acetyl-3-hydroxy-2-propylphenoxy)-pentyl-tri-
phenylphosphonium bromide (Example 29a) and (4R,5R)-4,5-
epoxy—-5- (3—methoxypheny1) -pent-2(E)-enal (Example 74b);
11ght-yellow oil; [a]D (chloroform, 0.375 %) = 72.5 ;
2.7.

Examnple 77: Sodium salt of (1R,2S)-1-hydroxy-1-(3-

methoxyphenyl)-10-(4-acetyl-3-hydroxy-2-
prdpylphenoxy)—deca—3(E),5(Z)—dien—2—yl-7—
thio-4-oxo-4H-1-benzopyrane—2-carboxylic
acid

The title compound is prepared analogously to Example 2




, 70 - fron1the correspondlng met hyl ester (Exanple 74); mp. [err]
'(nethanol 0.293 %9 = 99.7 3.40; W (nethanol): [err] = 221 (57840), 235
(sh), 268 (29360), 282 (26400), 320 (16800). Exanple 76:
(IR 2S)-1-hydroxy-1-(3-net hoxyphenyl)-10- (4-
acetyl - 3- hydr oxy- 2- pr opyl phenoxy) - deca-
3(E), 5(2)-dien-2-yl-7-thio-4-o0xo-4H 1- bgnzo- pyrane-2-carboxylic acid
nmet hyl ester The title conpound is prepared anal ogously to Exanple 1 fromi
(IR 2R) -1, 2- epoxy-| - (3-nmet hoxyphenyl ) - 10- (4- acet yl -
3- hydr oxy- 2- propyl phenoxy) - deca- 3(E), 5(2) -di ene; mp. 530 (partly
[subl i m(esalI w?ﬁncnher eberakpohdiny meRRyl( 2882e) (ER8Mplehy6)323 (15540);
err C oro or 204, The agtin eri gl PS
or epar ed, §§5|&§§ é/% 15 méﬁe&&%hoh Be18bakYy! D979BpeLI gl 7
(IR 2R) -1, 2U§p¢mythapelheﬂhﬁéxpHénvlP220(§57§@éby268 (27820), 282
3- hydr oxy- 2- 3%935 hgagx&%sgggg 3(E.,5(2)-diene The title conpound is
pr epar ed anélogou 'y to anpl e |1d) from
g (4-acetyl - 3- hydr oxy- 2- propylphenoxy) pentyl -tri- phenyl phosphoni um
rom de ( Exa®da %@ 1298k :and 1R4RsjiR) 4. i
epoxy- 5-( 3- net hoxyphenyl . . Zg I& ht -yel | ow
oil; (a]D (chloroform O: » UL : m salt of
(1R 2S) - | - hydroxy-1- (3- ph 4
. propyl phenoxy) - deca-3 E) Z) en-
t hi o- 4- oxo-4H 1- benzopyrb Q_ Hdl e%é&
pkepared analogously to Eethylleester

. The title compound is prepared analogously to Example 1

}ane— —carbox 1lc acid
€ conpound is

from (1R,2R)-1,2-epoxy-1-(3-trifluoromethylphenyl)- 8-(4-
trifluoroacetyl-3fhydroxyphenoxy)-octa—3(E),5(Z)—diene;
Rf = 0.23 (hexane/ethyl acetate 3:2).

The starting material is prepared, for example, as
follows:

a) 3-(4-trifluorocacetyl-3-hydroxyphenoxy)-propyl bromide
The title compound is prepared analogously to Example
68a) from 2,4-dihydroxytrifluoroacetophenone and is
obtained in the form of a light-yellow oil; IR (dichloro-
methane): 3150, 2940, 1645, 1625, 1380, 1210, 1150, 1125,
1020, 940 cm~1l.

b) 3-(4-trifluoroacetyl-3-hydroxyphenoxy)-propyl—tri-

phenylphosphonium bromide
The title compound is prepared analogously to Example 1lc)

from 3-(4-trifluoroacetyl-3-hydroxyphenoxy)-propyl
bromide and triphenylphosphine; m.p. 125-130°C.



' 71 ~ fron1the correspondlng nethyl ester (Exanmple 76); mp. [err]
(nethanol 0.150 %9 = 72.0 6.7 ; W (nethanol):[err] = 222 (55780), 268
(*27820) , 282 (25200), 321 (16200). Exanple 78: :

(IR 2S)-1-hydroxy-1-(3-trifluoronethyl -

phenyl )-8-(4-trifluoroacetyl - 3-hydroxy-

phenoxy) - oct a- 3(E), 5(2) - di en- 2-yl - 7- thig 4-

0X0- 4H 1- benzopyr ane- 2- carboxylic acid nmethyl ester The title compound is
prepared anal ogously to Exanple 1 from

(IR 2R) -1, 2- epoxy- 1-( 3- trlfluoronethylphenyl) 8 (4-

trlfluoroaCQleiﬁ-h* bpoRy pLhvad phenif
(hexane/ et hyl et.at , h ' ig ' raRa _for exanpl e,
as fol | ows: a) Eiifdd dagbtyl E k gﬁB§ Bcfé Bpﬁ p§ g = oo
title conpoundgggngrepared anal ogously to Exanple 68a) from

2, 4-di hydr oxglr il lt‘iiigﬁxgbﬁﬂﬁe‘ignﬁréﬁﬁrba ghbdogedsny toerianmiel 1a)

'Ilght yel l ow oi | hl oro- net hane 150, 72940, 1645 625, 1380,
1210, 1150, frems 3—{ r1§AG°F9ﬁP]ety)1-3-)hydroxyphenoxy)-prob 10824

gr (() ;11 é (ra I fT Ihg ; bsimbyﬂuﬁwamaéyhnﬂr Qllkl,skl)r-el,[shelpy)bcghﬁs-mbem um
i | |
o tri 1 e G et enep B IR Bent 212 SN Y 0 SRR € 1) Trom

triphenylphqm@xana/etngl [aeethte 2:1732 -

*+

O - Example 79: Sodium salt of (1R,2S)-1-hydroxy-1-(3-tri-

fluoromethylphenyl)-8-(4-trifluoroacetyl—-3—
hvdroxvphenoxy)-octa-3(E),5(Z)~dien-2-y1-7-

thio-4-oxo-4H-1-benzopyrane—-2~carboxylic
acid |
10 ml of 0.1N aqueous.sodium hydroxide solution are added
to a solution, cooled to 10°C, of 708 mg of the methyl
ester of the title compound (see Example 78) in 25 ml. of
tetrahydrofufan. The reaction mixture.is stirred at room
temperature for 24 hours, freed of solvent in wvacuo and

the residue is taken up in water. After filtration until -
clear, the solution is. lyophilised. The title compound is,
obtained in the form of an olive—-green amorphous powder;
1g-NMR (CD30OD): 6§ = 7.94, 7.78-7.46, 7.36, 6.90, 6.36,
6.04, 5.74, 5.42, 5.12, 4.42, 3.86 ppm.

Example 80: (1R,2S)-1-hydroxy-1—-(3-trifluoromethyl-—
| phenyl)-8-(4-trifluoroacetyl=-3-hydroxy-2-

. propylphenoxy)-octa-3(E) ,5(Z)-dien-2-yl-7-
thio-4-oxo-4H-1-benzopyrane—2-carboxylic
acid methyl ester |

The title compound is prepared analogously to Example 1
from (iR,ZR)—l,z—epoxy—l-(3-trif1uoromethylphenyl)-8-(4—
trifluoroacetyl-3-hydroxy-2-propylphenoxy)-octa-
3(E),5(Z)-diene; R¢ = 0.18 (toluene/ethyl acetate 5:1).




¢) (IR 2R) -1, 2-epoxv-1-(3-trifluoromethyl phenyl)-8-(4- _
" trifluoroacetyl -3-hydroxyphenoxy)-octa-3(E),5(Z)- diene The title compound
i's prepared anal ogously to Exanple |d) from
3-(4-trifluoroacetyl -3-hydroxyphenoxy)-propyl-tri- phenyl phosphoni um
brom de and (4R, 5R)-4, 5-epoxy-5-(3- trifluoronethyl phenyl)-pent-2(E)-enal;
Rf = 0.56 (hexane/ethyl acetate 2:1).-Exganple 79: Sodi um salt of
(IR, 2S)-1-hydroxy-1-(3-tri- fluoronethyl phenyl)-8-(4 -trifluoroacetyl-3-
hydr oxyphenoxy) - oct a- 3(E), 5(2) -di en-2-yl - 7-
t hi 0- 4- ox0-4H-| - benzopyr ane- 2-carboxylic acid 10 m of O/ N aqueous sodi um
hydroxi de solution are added to a solution, cooled to [err] of 708 ng of
t he net hyl ter . i tle . Ex I kN m  of
tetrahydrofSﬁgnstgkg&ggéca&fﬁjﬁﬁgﬁgfggf %E?Ffrggga%xrg%%Ffe%%erature for 24
hours, freefodflowslivent in vacuo and the residue is taken up in water.
After filtration until clear, the solution is. |yophilised. The title
conmpound is obtained in_the formaqf an olive-green a phous .powder. 1H NWVR
(CD30D) : [ edy)] 3=(Adxifiupropcelvl,3-hvdyroxy-2-DXODVEPRENOXYIL 5 42 5. 12,
4.42, 3.86 ppmpropymiberdiide (I R 2S)-1-hydroxy-1-(3-trifluoronethyl -

phenyl)-8-(4-trif.l yoroacetyl -3-.hydroxy-2-
pr opyl pheno ?F‘ &&t _%@%f &]%rxf)_rﬁyﬁr_e?_ analogously to Example
t hi 0- 4- oxo0- 4idal)- e [2),rMaE-HrdEmniyo:3Hpropydi-¢ nidilnor casediophenarie | e

conmpound i s _pr I I $7 . ;i
(TR oR 1 >y BEHQONS the ‘%ﬁ@ gIBR oil: IR (di
t xi/f | uor oacshy _ -2-3 3y | Y4B 164 03( B8 282153 %n e 29 = 0. 18
(tol uene/ et Ry ;Acahaee, T1Do, 1070 cm~i. .

b) 3-(4-trifluoroacetyl-3-hydroxy-2-propylphenoxy)-

ropyl-triphenylphosphonium bromide

The title compound is prepared analogously to Examplelc)
from 3—(4-trifluoroacety1-3—hydroxy—2—propy1phenoxy)-
propyl bromide and triphenylphosphine; m.p. 170-190°C.

: trifiuoroacetyl—3—hydroxy-z-propylphenoxy)-octa-
3(E),5(Z)-diene

The title compound is prepared analogously to Example 1d)

from 3-(4-trifluoroacetyl-3-hydroxy-2-propylphenoxy)-
.propyl-triphenylphosphonium bromide and (4R,5R)-4,5-
epoxy~-5-(3-trifluoromethylphenyl)-pent-2(E)-enal; Rf =
0.55 (hexane/ethyl acetate 2:1).

Example 81: Sodium salt of (1R,2S)-1-hydroxy-1-(3-tri-
fluoromethylphenyl]—s—(4—trif1uoroacetyl—3—
. hydroxy—z-propylphenoxy)—octa-3(E),S(Z)—
dien-2-yl-7-thio-4-oxo-4H-1-benzopyrane—2-
carboxylic acid _
6.6 ml of 0.1N aqueous sodium hydroxide solution are
added to a solution, cooled to 10°C, of 500 mg of the



73 - The starting naterlal I's prepared, for exanple, as follows: a)

3. (4- trifluoroacetyl -3-hydroxy-2-propyl phenoxy)- propyl bromde The title
cénpound is prepared anal ogously to Exanple 68a) from
2, 4- di hydr oxy- 3-propyl -trifl uoroacet ophenone and is obtained in the form of
a_yellowoil; IR (di- chloronethane): 3150, 2950, 2860, 1640, 1620, 1500,
1295, 1210, 1150, 1120, 1070 [err] b)- 74 -
3-(4-trifluoroacetyl - 3- hydr oxy- 2- propyl phenoxy) -
propyl -t ri phenyl phosphoni um brom de The title conpound is prepared
anal ogously to Exanple Ic) from

3 (4111 1 Voot sty the 24T dEmnd ) squ Bppinieode dand

triph | ph hi
PR PR BT Bl ponc i mixtore 55
trifl uor oacestiri®d iy -Troywr cﬁﬁ-yllﬁm&ox%e tof tetEpphydrefyran Hhe title

conmpound i s %}ﬂé Wiy ﬂ%ﬁ‘@%ﬁaﬂr@ id APophilised. The
3-(4- trlfludTﬁﬁtéfﬁﬂi roxy f)prqai ph enoxy Yop

propyl-tri pH@t‘Eﬂlﬁ)rﬁﬁ‘lﬂRﬂﬂ i S 7 fheorn f a yellowish-
epoxy- 5- ( 3- t fréérwanmﬁsﬁbﬁspfmwaérpem-mi)e epyuD) { & 5 70985 (hexane/ et hyl

tate 2:1 8 d | R 2 h tri-
seetate 2 1l Gale O scod i el {1625 bty gkt
hydr oxy- 2- propyt pheroxy)2 a50 a-3(H, 5§ 2 ppn.

di en- 2-yl - 7- t hi o- 4- oxo- 4H 1- benzopyr ane-2- carboxylic acid 6.6 ni of 0.1N
agueous sodi um hydroxi de sol uti on are added to a sol ution, cooled to [err]

ok-500 ng ofE xample 82: (1R,2$)—1-hydroxy—1-(3—tr1f1uoromet yl-

' henyl)-8-(4-acetyl-3-hydroxy-2-propyl-— N
phenylthio)-octa-3(E),5(%)-dien-2-yl-7-thio-
4-oxo-4H-1-benzopyrane-2-carboxylic acid
nmethyl ester

The title compound is'prepared analogously to Example 1

from (1R 28)-1, z-epoxy-l-(3—trif1uoromethylpheny1)—8—(4—

acetyl-3-hydroxy=-2-propylphenylthio)-octa-3(E), 5(Z)-
diene; Rg = 0.19 (hexane/ethyl acetate 3:2).

The starting material is prepared, for example, as
follows:

a) 3-(4-acet 1;3-h droxy—-2-propvlphenylthio)-propyl
bromide ' I

The title compound is prepared analogously to Example

68a) from 2-hydroxy-4-mercapto-acetophenone; light-yellow

oil.

b) 3-(4-acetyl-3-hydroxy-2-propylphenylthio)-propyl-
triphenylphosphonium bromide

The title compound is prepared analogously to Example 1

from 3-(4-acetyl-3-hydroxy-2-propylphenylthio)-propyl

bromide and triphenylphosphine. .



--74 - methyl ester of the title conpound (see Exanple 80) in 20 ml of

' Bftfahydrofuran. The reaction mxture is stirred for 1 hour at [err] freed
tetrahydrofuran in vacuo and the solution that remains is |yophilised.

The title conpound is obtained in the formof a yell ow sh- green anorphous

powder; 1H NWMR (CD30D): 6 = 7.93, 7.77- 7.60, 7.50, 7.36, 6.92, 6.43, 6.04,

5.73, 5.47, 5.13, 4.47, 4.00, 2.50, 2_38g 0.72 - ppm Exanple 82:

(IR 2S)-1-hydroxy-1-(3-trifluoromnethyl -

phenyl ) - 8- (4- acetyl - 3- hydr oxy- 2- pr opyl -

phenyl t hi 0) -octa-3(E), 5(z)-di en-2-yl -7-thi o-

4- 0x0- 4H 1- heyzopn P ¥+ 1 tacli

| R, 2S) -1, 2- epo*
gcetyI)S hyd?gxg_eagropylphenylthlo) -oct a- 3(E) 5(Z) diene; Rf = 0.19
(hexane/ et hy,h).‘gceieig go@o%ﬂ'(ﬁ:eldég@ré% Mﬁgiaéoﬁ@lyr@&aﬁfﬁn?i@rl&)(aﬁpl e,

as foll ows 4- acet ropylphen thIO%- rom de The
title conpoufiioRs p(ép%?%EY%W@WQXEEB#
2- hydr oxy- 4- £B{ REHP1 BREE PROLTEN SHor brh D mlpmpsk) b)s—epoxy-s (3-

3-(4-acetyl I 0X yl t hi 0 tri phenyl phosphoni um
brom de The F¥%¥gu85§585ﬁﬂf$€ %¥§Ea?%ﬁl’%%€g %ﬁé?y to Example 1 from
3- (4-acetyl - 3- hydr oxy- 2- propyl phenyl t hi o) - propyl brom de and
trlphenylphOEQQthe 83: Sodium salt of (1R,2S8)-1-hydroxy-1-(3-tri-

N , i;gg;gmg;hxlpnggzLl:§:L_:ggg;yl_;:nxg;gz¥:2:

- 7-thio-4-oxo-4H-benzopyrane-2-carboxylic .
acid _ g
The title compound is prepared analogously to Example 2
from the corresponding methyl ester (Example 82).

Example 84: (1R,ZS);1—hydroxy-1—(3—trif1uoromethyl-
henyl)}-10-(4-acetyl—-3-hydroxy—-2-propyl-

- 4—oxo-4H-benzopyrane-2-carboxylic acid -~
methyl ester
The title compound is prepared analogously to Example 1
from (1R,2S)-1,2-epoxy-1-(3-trifluoromethylphenyl)-10-(4-
acety1—3-hydrbxy—Z?propylphenylthio)-deca—3(E),5(Z)—
" diene; R = 0.17 (hexane/ethyl acetate 3:2).

The starting material can be prepared, for example, as
follows: "

a) 5-(4-acetyl-3-hydroxy-2-propylphenylthio)-pentyl
bromide

The title compound is prepared analogously to Example

68a) from 2-hydroxy-4-mercapto-acetophenone; light-yellow

oil.




- 75- c) (1R 28) 1, 2- epoxv I-(3 trlfluoronethylphenyl) 8- (4-

“acetyl - 3- hydr oxy- 2 propyl phenyl t hi 0) -octa-3(E), 5(Z)- diene The title
cdonpound i s prepared anal ogously to Exanple id) from

3-(4-acetyl - 3- hydr oxy- 2- propyl phenyl t hi 0) - propyl - triphenyl phosphoni um
brom de and (4R 5R)-4, 5-epoxy-5-(3- trifluoronethyl phenyl)-pent-2(E)-enal.
Exanpl e 83: Sodiumsalt of (1R 2S)-%-hgdrFoxy-1-(3-tri-

f I uor onet hyl phenyl ) - 8- (4- acetyl - 3- hydroxy-2- propyl phenyl t hi o)-octa-3(E

)-, 5(2)-dien-2-yl- 7-thio-4-o0xo0-4H benzopyrane-2-carboxylic acid The title
conpound i s prepared anal ogously to Exanple 2 fromthe correspondi ng net hyl
ester (Exanple 82). Exanple 84: (IR 28)-I-hydroxv I-(3 trifluoronethyl -
phenyl) - 10-(¢-&acel Vi a Sy d

phenyl t hi 0)-deca:-= ' - i
4- 0X0- 4H benz GgiAihel 8% y d i ester The title conpound is
prepared anphogevsiy é@mﬁ%ﬁﬂ@'ﬂsl fé ed analogously to Example 1

(IR 2S)-1, 0X (3-t r th %% é§

acetyl - 3- hyﬁ?‘g&yg?&ﬁ?%ﬁﬁﬁﬁie# ﬁf %d% %R pjlg? Aitlb]r%%epeﬁyl 0.17
(hexane/ethufommeeaandStfiphéhglphasphn@enater|aI can be prepared, for
exanpl e, as follows: a) 5-(4-acetyl-3-hydroxy-2-propyl phenylthio)-pentyl

brom de The title conpound |s prepared anal ogously to Exanple 68a) from
2- hydr oxy- 4e href LR p2E PROX ghifluoromeiiylphenyl)=-10-(4=

‘acetyl-3-h drox =-2-propvlphen 1th10 —deca-3 BE),5(Z)~-
Y ..' diene

The title compound is prepared analogously to Example 1d)
from 5-(4-acetyl-3-~hydroxy-2-propylphenylthio)-pentyl-
triphenylphosphonium bromide and (4R,5R)-4,5-epoxy-5-(3-
trifluoromethylphenyl)-pent-2(E)-enol.

Example 85: Sodium salt of (1R,28)-1-hydroxy—-1-(3-tri-.
.fluoromethylphenyl)—10—(4-acetyl 3-hydroxy-
. 2=-propylphenylthio)-deca-3(E),5(Z -dien-2-
21-7?th10— 4-oxo-4H~benzopyrane—-2-carboxylic
acid

The title compouhd is prepared analogously to Example 2

from the corresponding methyl ester (Example 84). '

Example 86: (5R,6S)=1,1,1-trifluoro-5-hydroxy-12=(4-
- acetyl-3-hydroxy-2-propylphenoxy)-dodeca-

pyrane-2-carboxylic acid methyl ester
" The title compound is prepared analogously.to Example 1
from (5R,6R)-5,6—epoxy-1l,1,1l-trifluoro-12-(4-acetyl-3-
hydroxy-2-propylphenoxy)-dodeca-7(E),9(%)-diene; light-
yellow foam; Rg = 0.24 (hexane/ethyl acetate = 3:2).

The starting material is prepared, for example, as
follows:



- '76,-'b) 5-(4-acetyl -3-hydroxy-2-propyl phenyl t hi o) - pentyl -
t{lphenylphosphonlun1bron1de The title conmpound is prepared anal ogously to
Exanpl e 1 from 5- (4- acetyl - 3- hydr oxy- 2- propyl phenyl t hi 0) - pentyl broni de and
tri phenyl phosphine. c¢) (IR 2S)-1, 2-epoxy-I-(3-trifluoronethyl phenyl)-10-(4-
acetyl-3-hydroxy-2-propy|phenylthio)-deca-3(E),5(Z)- di ene The title
conpound i s prepared anal ogously to Exapple 1d) from

5- (4-acetyl - 3- hydr oxy- 2- propyl phenyl t hi 0) - pentyl - triphenyl phosphoni um
brom de and (4R, 5R)-4, 5-epoxy-5-(3- trifluoronethyl phenyl)-pent-2(E)-enol.
Exanpl e 85: Sodi um salt of (IR 2S)-1-hydroxy-1- (3 tri-
quoronEthyIphenyI) 10- (4 acetyl - 3- hydroxy-

2- propyl phenyy t
yl -7-thi o- 4- 0xo- Iile conpound S
prepared andfhgydiistie t@“@é&‘rﬂﬁ ds H?’-ﬂ?ﬁﬁ% Qitﬁf]r%%ﬂdﬁ 9 Fxempl e oy
(Exanpl e 84)exdixap) & Ai1 AR ASIndpt Ay droipy or{ymawznm-

acet yl - 3- hydr oxy- ro odeca-
7(E), 9(2) - di®h-B- 138, (It%’ga MWQC%%% p%rr?a)n'e pakad I aci d -
met hyl est erfde, t0 1490 c?o)rp@mmus_mﬁpa.remaméumaiq dmdedatgie 1 from
(5R 6R) -5, 6- y I fl %ﬁ% - 3-
hydroxy-2-pr%%yibﬁ%%diy) § d a-?iE) Eg) dlene light- yellow foam Rf =
0. 24 (hexane/ et hyl acetate 3 2). The starting material js prepared, for
exanple, as Pl | MVSR) -4, 5-epoxy-9,9,9-trifluoro-non-2(E)-enal

N2 The title éompound is prepared analogously to Example 1b)

from (2R, 3R)'2 3-epoxy-7,7,7-trifluoro~heptanol; oil,
-whlch crystalllses in the refrlgerator Rg = 0.63 o
: (hexane/ethyl acetate = 1:1). [a]D (chloroform, 0.210 %)
= 19.5 + 4.8°,

c) (5R,6R)~5,6—ecpoxy~1,1,1-triflucro-12~-(4-acetyl-3-
hydroxy—-2-pr l1phenoxy)-dodeca-7(E),9(Z)~-diene _

The title compound is prepared analogously to Example 1d)

from.3-(4-acety1—3—hydroxy-2—propy1phenoxy)fpropyltri-.

phenylphosphonium bromide (Example 1c) and (4R,5R)-4,5-

epoxy—9,9,9-trifluoro—non—2(E)—enal; yellow oil; Re =

0.56 (hexane/ethyl acetate = 3:2). '

Example 87: Sodium salt of (5R,6S)=-1,1,1-trifluoro—-5-

' hydroxy-12-(4-acet 1-3-hydroxy-2-propyl-
phenoxy)-dodeca-7(E},9(Z)~-dien-6-yl-7-thio-~
'4-oxo-4H-;—benzopzrgne-z—carboxylic.écid

The title compound is prepared analogously to Example 2

from the corresponding methyl ester (Example 86);

m.p. 190-191°; {a]go (methanol, 0.268 %) = 105.2 + 3.7°;
UV (methanol): A\ pax(€) = 222 (48800), 235 (sh), 267
(25920), 285 (22920), 320 (16000).



- 77, -'a) (2R 3R)-2,3-epoxy-7,7,7-trifluoro-heptanol The tifle conpound is
px epared anal ogously to Exanple la) from7,7,7-trifluoro-hept-2(E)-enol;
|ight-yellow oil; Rf = 0.38 (hexane/ethyl acetate = 3:2). [a]20 (chloro-
form 0.490 %9 = 15.3 2.0. IR (nethylene chloride): 3550, 3430, 2900,
1180, 1125 [err] b) (4R 5R)-4,5-epoxy-9,9,9-trifluoro-non-2(E)-enal The
title conpound is prepared anal ogousl v @ Exanple | b) from

(2R, 3R) -2, 3-epoxy-7,7,7-trifluoro-heptanol; oil, which crystallises in the
refrigerator. Rf = 0.63 20 (hexane/ethyl acetate = 1:1). [err] (chloroform
0.210 %9 = 19.5 4.80. c¢) (5R 6R) 5 6- epoxy 1,1,1- trlfluoro 12- (4-acetyl - 3-
hydr oxy--2- prExamhphe 85y ) - (MRS5S £, D £ : .

prepared anal ogously to
3-(4-acetyl - 3- hydr oxy- 2- )
(Exanpl e Ic) and (4R 5R) - P el Q4T

oil; Rf 0. 56 (hexane/ et Ple P&t ium sal t of
(5R 6S) - 1 1, -trjfluoro-5- roxy-12- cet

phenoxy) - dodERs. SYEhe operidl. ¢ \prepered. andlogoudly s gl 1

4- 0X0- 4H- 1- berew p4RyYBR - £ 55 -bepiyky-€1 AT T-hef Tudrte- Xpnpprauk iyl 8-epar ed

anal 090U . e AP Syl LR LS R01 L £0800AL 05T 50, (iprhe 0O

(48800), 2350ikh), 267 (25920), 285 (22920), 320 (16000)

\/ The starting material is prepared, for example, as
' follows: ' '

a) (4R,5R)-4 5-epoxy-8,8,8-trifluoro-oct-2(E)-ena

-The title compound is prepared analogously to Example 1b)
from (2R,3R)-2,3-epoxy-6,6,6-trifluoro-hexanol; light-
yellow oil which crystallises in the refrigerator; Re =
0.53 (hexane/ethyl acetate = 3:2). [a]g0 (chloroform,

©0.290 %) = 21.7 + 3.4°. IR (methylene chloride): 3050,

- 2980, 2930, 2810, 2730, 1690, 1640, 1145 cm™ 1.

b) (4R,5R)-4,5-epoxy-1,1,1-trifluoro-13~(4-acetyl-3-
hvdroxv-2-propvlphenoxy)-trideca-6(E) ,8(Z)—~diene

The title compound is prepared analogously to Example 14d)
from 3-(4-acetyl-3~-hydroxy-2-propylphenoxy)-pentyl-tri-
phenylphosphonium bromide (Example 296) and (4R,5R)-4,5-
epoxy-8,8,8~trifluoro~oct-2(E)-enal; yellow oil; Rg =

0.69 (hexane/ethyl acetate = 3:2).

Example 89: Sodium salt of (4R,5R)-1,1,1-trifluoro-4-
' hydroxy-13-(4—acetyl—-3-hydroxy—2~-propyl-
enoxy)-trideca-6(E),8(Z)-dien-5-yl-7-thio-
4—oxo-4H-1—benzgpy;ahe—2—garboxylic acid
The title compound is prepared analogously to Example 2
from the corresponding methyl ester (Example 88):



.- 78 - Exanple 88:. (4R 5S)-1,1 1-trifluoro-4-hydroxy-13-(4-

acet yl - 3- hydr oxy- 2- pr opyl phenoxy) -tri deca-

6(E), 8(Z2)-di en-5-yl -7-thi 0-4-o0xo0-4H-| - benzo- pyrane-2-carboxylic acid
met hyl ester The title conpound is prepared anal ogously to Exanple 1 from
(4R, 5R) -4, 5-epoxy-1, 1, 1-trifluoro-13-(4-acetyl - 3-

hydr oxy- 2- pr opyl phenoxy) -tri deca- 6( E)~ &{%)~di ene; yellow oil. The starting
material is prepared, for exanple, as follows: a)

(4R 5R) - 4, 5- epoxy- 8, 8, 8- trifluoro oct 2(E) enal The title conpound is

pr epar ed analogously t o .Examplbeg

(2R 3R) - 2, 3MaPex}38858- Prﬁﬂﬂgprémﬁ§%§ﬁeﬂ P 36B-3)eFI 88 Bi £ dnBCh
Crystalllsegvlmmbhﬁahaﬁ l@eh Q) Bf 2310(2368bpxapeie(buh ,agebate = 3:2).

h or of 0. IR (net hyl hloride): 3050,
ES%B] 28300253%3%527§§% ié@és 16§8°[i§h§ [erﬁ?eb)y ene chlori de):

(4R 5R) -4, 5-epoxy-1,1,1-trifluoro-13-(4-acetyl -

B¥g;g?gd2aﬁ§%%%§@QF@%%g)!%h”%ﬁ@gpﬁg,#u@Q§E1Qb§8e4Tﬁﬁdkb&&ﬁlﬁQEEQU”d 's

3- (4-acetyl - 3- hydr oxy- 2- pegtylo3=hydyoxy=atrpropylpheneky) pdedsgani um
brom de (Exanple 29a) ang : .
yellow oil; Rf = 0.69 (hexane et y . . 2) . : Sodlum
salt of (4R 5R)-I 1, 1-t r iPMEGS L OPAY A C1 8CAE T . r oxy- 2- propyl -
phenoxy) - trméch@(llé) .o%ﬁn%btﬂi&ﬁéﬂep&rbhl analogously to Example 1

" 4-0x0-4H- 1-henz 2-cu hox ci.d . The.title. gonpo repared

ahalogously Fnggé#ﬁgg) % 6& Ji i trl%luoro 15 ?H gggt&i B
hydroxy-2-propylphenoxy)-dodeca-6(E),8(Z)~-diene; yellow
0il; Rg = 0.31 (hexane/ethyl acetate = 3:2).

A

The starting material is prepared, for example, as
follows:

a) (4R,5R)-4,5-epoxy=-1,1,1-trifluoro-12-(4—-acetyl-3-
hydroxy-2-propylphenoxy)-dodeca-6(E),8(Z)-diene

The title compound is prepared analogously. to Example 1d)

from 3-(4-acetyl-3-hydroxy-2-propylphenoxy)-butyl-tri-

phenylphosphonium bromide (Example 62Db) éndl(4R,5R)—4,5-

epoxy-8,8,8-trifluoro-oct-2(E)~enal (Example 8§a); vellow

0il; Rg = 0.64 (hexane/ethyl acetate = 3:2).

Example 91: Sodium salt'of (4R,5S8)-1,1,1-trifluoro—4-
hydroxy-12—-(4-acetyl-3-hydroxy-2-propyl-—
phenoxy)-dodeca-6(E) ,8(Z)-dien-5-yl1-7-thio-
4-oxo-4H-1-benzopyrane—2-carboxylic acid

The title compound is prepared analogously to Example 2

from the corresponding methyl ester (Example 90);

m.p. 180-182°; [a]g0 (methanol, 0.292 %) = 77.1 * 3.4°;
UV (methanol): A pax(€) = 222 (47480), 231 (sh), 267
(24840), 285 (22120), 321 (15800).



from t:he correspondi ng nethyl ester (Exanple 88); - 79 - mp. [err]
'6nethano| 0.265 %9 = 72.5 [err] WV (nethanol): [err] = 221 (44680), 231
(’sh), 266 (22560), 285 (20560),-330 (sh). Exanple 90:

(4R 55)-1,1,1-trifluoro-4-hydroxy-12-(4-

acetyl - 3- hydr oxy- 2- pr opyl phenoxy) - dodeca- 6(E)
8(2)-dien-5-yl-7-thio-4-0x0-4H 1-benzo-gpyLane-2-carboxylic acid nethyl
ester The title conmpound is prepared anal ogously to Exanple 1 from

(4R 5R) -4, 5-epoxy-1,1,1-trifluoro-12-(4-acetyl-3-

hydr oxy- 2- pr opyl phenoxy) - dodeca-6(E), 8(Z)-diene; yellowoil; Rf = 0.31
(hexane/ ethyl acetate = 3:2). The starting material is prepared, for

exanpl e, as foll s 9f0.( yI 3-
hydr oxy- 2- p#%ﬁ??%%ennxy)- , onmpou

prepared anal ogously to Hxzepykpheho gxxngodeca—7(E),9(Z)-d1en—5-yl 7=
3-(4-acetyl - 3- hydr oxy- 2- pEﬁEBiéﬁEKEH%ﬁ - Ui aH » um br omi de

(Exanpl e 62b) and (4R, 5R)™-14, epoxz- , uor o-oct - 2(E)-enal (Exanple.

88a); yellowoil; Rf = 0.3t L acetate = 3:2). Exanple 91:
Sodi um sal t ﬁﬁe(f&%ﬁéﬂcémﬁoﬁndrié|pﬁé§afbd analogously to Example 1

Y onY, 12 S G SLPpePEAY frageti-a-hyarocy-2-propy-
4- oxo- 4H—1-hﬁﬂﬁﬂm&yﬁa@ad@cafboxylQCZ}ﬁdxbﬂémallqhtrXEiﬁmmwﬁpﬁm:prepared

mp. Lorr] Reerranet eSSy fRGEIEES T [T { ke et S 220

(42480), 2310(3@9 $P67 22.0 * 6.7°; IR (methylene chlorlde
2950, 1745, 1655, 1625, 1600 cm™1l. -

The starting material is prepared, for example, as

follows:

4R,5R)~4 ,5-epoxy-non-2(E)-enal
The title compound is prepared analogously to Example 1b)
from (2R,3R)-2,3-epoxy-heptanol; yellow 0il; Rg = 0.29
(hexane/ethyl acetate = 4:1); [a]lz)0 (chloroform, 0.390 %)
= 21.3 *+ 2.6°; IR (methylene chloride): 2950, 2920, 2860,
1690, 1640, 1100, 970 cm~i.

b) (5R,6R)-5,6-epoxy-12-(4-acetyl-3-hydroxy-2-propyl-
henoxy)-dodeca-7(E) ,9(Z%)-diene '
The title compound is prepared analogously to Example 1d)
from 3—(4—acety1f3—hydroxy-z-propylphenoxy)—propyl—tri-
phenylphosphonium bromide (Example 1c) and (4R,5R)-4,5-
~epoxy-non-2(E)-enal; light-yellow o0il; [a]go (chloroform,
0.650 %) = 23.7 * 1.5°.



- (24840), 285 (22120), 321 (15800). - 80 - Exanple 92:
(5R. 6S) - 5- hydr oxy-12- (4- acet yl - 3- hydr oxy- 2- '
pr opyl phenoxy) - dodeca- 7(E), 9(Z) - di en-5-yl - 7-
t hi o- 4- oxo-4H 1- benzopyr ane- 2-carboxylic acid nmethyl ester The title
conpound i s prepared anal ogously to Exanple 1 from
(5R, 6R) - 5, 6- epoxy- 12- (4- acetyl - 3- hydr-oxgx 2- pr opyl -
phenoxy) - dodeca-7(E), 9(2) -di ene; light-yellow foam Rf = 0.43 (hexane/ethyl
acetate = 1:1); [a]20 (nmethanol, 0.150 %9 = 22.0 [err] IR (nethylene
~chloride): 3580, 2950, 1745, 1655, 1625, 1600 [err] The starting materi al

i s prepar ed Examplex 233 e Sadd uinisihdius ofa Y SR4BSIRP-AYErep -‘

The title conmpound is pr a0 h 9 .§L¥_b E??ﬁ% é&@b- Boa—
(2R, 3R) - 2, 3- epoxy- hept an%%% %oﬁ 8. 8;5{ :90. 7O Ieg‘xane Ei"o%y aacet ate =
4:1); [err] (chloroform ZdEQ@ (%) -dien-6-yi-Fgthig-dzoxandlizd=ch| ori de):
2950, 2920, 2860, 1690, Ha4Zopiiadde-2L0 1Rk acid
(5R 6R) -5, 6-epoxV.-12- (4-acet y] -.3- hydr oxy-.2- prqpyl -
phenoxy) - dogg’p&%'(té)e, W%’géﬁﬁéeﬂaﬁ/’g 88&?38\61?8&‘%@ 5P XPER LS & ogousl! y
to Exanpl e |fdorf e Sdrteapeinding medthely estero(amplex PR )pr opyl -tri -
phenyl phosphonj u gotpa (;Exaopl d (4 R)o-v4 .- °,
epoxy- non- 2 ;B-'err?a(ﬁ Oﬁral'}gﬁt -[%ID O\Xlﬁlg}tﬁl;}:\nﬁgh%ﬁ chl)% r of &rlr?l'lo.iGgO' 6%' - 23.7
1.5 . UV (methanol): Apay(€) = 222 (50960), 232 (sh), 267

(27400), 285 (24000), 321 (16400).

N _
Example 94: 5R,6S)-5-hydroxy-12—(4—-acetyl-3-hydroxy-2-
ropylphenoxy)-dodeca-7(E),9(Z)-dien-6-yl1-7-
thio-4-oxo-4H-1-benzopyrane—-2—-carboxylic
acid methyl ester .
The title compound is prepared analogously to Example 1
from (5S,68)-5,6-epoxy-12-(4-acetyl-3-hydroxy-2-propyl-

phenbxy)—dodeca—?(E),9(Z)-diene; colourless foam;
[a]g° (methanol, 0.260 %) = 136.2 + 3.8°; UV (methanol):
Anax(€) = 221 (48040), 271 (28320), 327 (13200).

The starting material is prepared, for example, as

follows:

4S,58)-4,5-epoxy-non-2(E)-enal
The title compound is prepared analogously to Example 1b)
from (2S,38)-2,3-epoxy-heptanol; yellow oil; Re = 0.27
(hexane/ethyl acetate = 5:1); [a]go (chloroform, 0.325 %)
= 23.1 + 3.0°.

b) (58,6S5)-5,6-epoxy-12-(4—acetyl-3-hydroxy-2-propyl-
'phenoxy)-dodeca-7(E),9(Z)~diene

The title compound is prepared analogously to Example 1d)

from 3-(4-acetyl-3-hydroxy-2-propylphenoxy)-propyltri-

phenylphosphonium bromide (Example 1c) and (4S,58)-4,5-



--81 - Exanple 93: Sodiumsalt of (5R 6S)-5-hydroxy-12-(4-
" acet'yl - 3- hydr oxy- 2- pr opyl phenoxy) - dodeca-

7(E), 9(2)-dien-6-yl -7-thio-4-o0xo0-4H1- benzopyrane-2-carboxylic acid The

title conpound is prepared anal ogously to Exanple 2 fromthe corresponding

met hyl ester (Exanple 92); mp. [err] (nethanol, 0.278 %9 = 115.1 [err]

W (nethanol): [err] = 222 (50960), 2328fsh), 267 (27400), 285 (24000), 321

(16400). Exanple 94: (5R, 6S)-5-hydroxy-12-(4-acetyl -3-hydroxy- 2-

pr opyl phenoxy) - dodeca- 7(E), 9( 2) - di en- 6-yl - 7-

t hi 0- 4- oxo- 4H 1- benzopyr ane- 2- carboxylic acid nethyl egjer The title

conpound i s ep@parrEena26E byenal y ighikarglkow o¥kpnie]ly” (chloroform,

(58,68)-5,6a§ -%§-44% cgtyl g 3ghydroxy- 2- propyl - '

phenoxy) - dodeca- 7(E) , 9( ?-di'éne; colourless foam 20 [err] (nethanol,

0.260 % = 136.2 3.80; WV (nmethanol): [err] = 221 (48040), 271 (28320),

327 (13200) . gld\epBd a6t Ngsp@i @h i S41t ol €5 erl) -4 2—-p8—-fol |l ows: a)

' @leogously

0. 27

N et e yer 1t OwW O ; .
(hexane/ ethyl acetate = 57{k),9ez)}dieit @rwlerathio3PioR0-4H2B-1 3.00. b)

(58.68)-5,6-epoxy-12-(4-a8 £¥L~.- L DXV PHdk V& acid
phenoxy)-dodeca-?(E),9(Z)T%TEﬂ%é%%%—rrf¥é—tﬁﬁggﬁﬁﬁ‘%§ prepar ed anal ogously
to Exanpl e |Theftitls-¢campoung is-prepansd 22pa bpgepatyiocky) EXampletfi -
phenyl phosphppiiMRhE 08bEEespEAIPhG héthFllesfey SEixdmple 94);

o m.p. 204-206°; [a]2° (methanol, 0.570 %) = 121.1 * 1.8%;
UV (methanol): A pay(€) = 222 (51240), 235 (sh), 267
(27360), 284 (21400), 320 (16400).

Example 96: (5R,6S)-5-hydroxy-14—(4-acetyl-3-hydroxy—2-
propylphenoxy)-tetradeca-7(E) ,9(Z)-dien-6=
yl-7-thio-4-oxo-4H-1-benzopyrane—2-carbox-—
ylic acid methyl ester .

The title compouhd is prepared analogously to Examplg 1

from (5R,6R)-5,6-epoxy—-14-(4-acetyl-3-hydroxy-2-propyl-

phenoxy)-tetradeca-7(E),9(Z)-diene; light-yellow viscous
oil; [a]g0 (chloroform, 0.424 %) = 66.5 + 2.4";

UV (chloroform): Apax(€) = 270 (28560), 288 (sh), 325
(15240). ~ :

The starting material is prepared, for example, as
follows: '

a) (5R,6R)-5,6—-epoxy—l14-(4-acetyl-3-hydroxy-2-propyl-

' phenoxy)-tetradeéa—?(E),9(Z)—diene

The title compound is prepared analogously to Example 1d)
from 3—(4-acetyl—3dhydrqu52—propylphenoxy)—pentyl—tri-
phenylphosphonium bromide (Example 29a) and (4R,5R)-4,5-
epoxy-non-2(E)-enal (Example 92a); light-yellow oil:



_ 82 + epoxy non- 2(E)-enal ;" light-yellow oil; [a]DO (chloroform 0.600 % =
"24 8 1.6. Exanple 95: Sodlun1salt of (5S, 6R) 5- hydr oxy- 12- (4-

acet yl - 3- hydr oxy- 2- pr opyl phenoxy) - dodeca-

7(E),9(2)-dien-6-yl -7-thi o-4-0xo0-4H 1- benzopyrane-2-carboxylic acid The
title conpound is prepared anal ogously to Exanple 2 fromthe corresponding
met hyl ester (Exanple 94); mp. [err} g3(methanol, 0.570 % = 121.1 [err]
W (nethanol): [err] = 222 (51240), 235 (sh), 267 (27360), 284 (21400),
320 (16400). Exanple 96: (5R, 6S)-5-hydroxy-14-(4-acetyl -3-hydroxy- 2-

propyl phenoxy) 5etradeca 7(E),9(2)-di en-6-

yl -7-thi o- 4{@}@ Mhldmmmwdh&ﬂc%ﬂmxmwlib 263 d- methyl ester The title
conmpound i s prepared anal ogously to Exanple 1 from

{5R, 6R) -5, 6- epoxy- 14- ( 4- acetyl 3 h drox -2--rop | -

phenoxy) -t - E) | Sihet P ) RS E :
(chloroform 0.424 % tétﬁﬁﬁb £8560)
288 (sh), 325 (15240). 'y as
follows: a) (5R 6R)-5, 6-

phenoxy) -t etradeca- 7(E), ﬁﬁn&mﬂmgliéﬁgmpound |s pr epar ed
analogously
3-(4- acetyl h€%€@§ %Fé%%éé|f%e%r§83re ?n?l????Sl eﬁﬁ'Eﬁﬁ% onlum
br oni de (Exﬁrrpiletl@@ac)omﬁspdﬁdﬁﬂy NBEhpr%ﬁ'?ehohEmwl%n (Exarrpl e 92a);
light-yellay giligs-195°; [a]2® (methanol, 0.284 %) = 71. 1+ 3.5°.
. oV (methanol): A pay(€) = 222 (49320), 232 (sh), 267

(25520), 286 (22680), .321 (16000).

Example 98: ° (5S,6R)=5-hydroxy-14-(4-acetyl-3-hydroxy-—-2-
' - propylphenoxy)-tetradeca-7(E), 9(Z)-dien—6-

- y1-7-thio-4-oxo—4H-1-benzopyrane-2-carbox-

ylic acid methyl ester

The title compound is prepared analogously to Example 1
from (58,68)-5,6-epoxy—14-(4-acety1—3—hydroxy—2—propyl—
phenoxy)-tetradeca-7(E),9(Z)-diene; light-yellow viscous
mass; [a]g0 (chloroform, 0.463 %) = 79.0 t 2.27;
UV (chloroform): Ap,y(€) = 270 (27120), 288 (sh), 326

(14960).

The starting material is prepared, for example, as
follows:

a) (5S8,6S)-5,6—-epoxy-14-(4-acetyl—-3-hydroxy-2-propyl-—
henoxy)-tetradeca-7(E),9(Z)-diene

The title compound is prepared analogously to Example 1d)

from 3-(4-acetyl-3-hydroxy-2-propylphenoxy)-pentyl-tri-

phenylphosphonium bromide (Example 29a) and (4S,5S)-4,5-

epoxy-non-2(E)-enal (Example 94a); light-yellow oil;

[a]§° (chloroform, 0.472 %) = 18.8 + 2.1°.



-83 - :[a] 20 (chI oroform 0.441 0/() = 20.6 [err] Exanple 97: Sodium salt of
' §R '6S) - 5- hydr oxy- 14- ( 4- acetyl - 3- hydr oxy- 2- propyl phenoxy) -t et r adeca-
7(E), 9(2) -di en-6-yl - 7-t hi 0- 4- oxo- 4H 1- benzo- pyrane-2-carboxylic acid The
title conpound is prepared anal ogously to Exanple 2 fromthe corresponding
met hyl ester (Exanple 96); mp. [err] (methanol, 0.284 %9 = 71.1 3.5 . W
(rmethanol): [err] = 222 (49320), 232-(sh)+~ 267 (25520), 286 (22680), .321
(16000). Exanple 98: (5S, 6R)-5-hydroxy-14-(4-acetyl -3-hydroxy- 2-
propyl phenoxy) -t etradeca- 7(E), 9(2) - di en- 6- .
yl - 7-t hi 0- 4- oxo- 4H 1- benzopyr ane- 2-carbox- ylic acid nethyl ester The title
conpound i s prepared analogously to Exanple 1 from
(5S, 6S) -5, 6- td4d
phenoxy) - tet%t
(chloroform 0.463 %
288 (sh), 326 (14960).
follows: a) (5S,6S)-5,6-¢ o§¥- - 3- hydr oxy- propyl
phenoxy) -tetradeca-7(E), ound i s prepared
anal ogousl y tige Bxitme ecdipoldridis prepared analogously to Example 2

3-(4-acetyl LOXY=- 2-pro en r sphonlum
brom de (Exagﬁ)?’id'fée a?ge &é’%} %%Qh)g‘ggéx%tl‘ n%nh?fﬁggena Exanpl e 94a);
li ght-yell ovmagp! 15[:91‘]6135(z:hna)}6) ofmetitanyl, 99.2948% B =263 * 3.

UV (methanol): A pax(€) = 222 (49760), 232 (sh), 267
N (25800), 285 (22520), 320 (16000).

Example 100: : ]
acetvl-3-hydroxyv—-2-propvlphenoxy)-tetradeca- - . ..

(R} .,9(Z2)-dien-6-v1—-7-thio-4-oxo0-4H-1-benzo-
rane—2—-carboxyvlic acid methyl ester '

The title compound is prepared analogously to Example 1
from (5R,6R)-5,6-epoxy-1,1,1-trifluoro-14-(4-acetyl—-3-
hydroxy-2-propylphenoxy)-tetradeca-7(E),9(Z)-diene;

~ light-yellow o0il; Rg¢ = 0.32 (hexane/ethyl acetate = 3:2).

_The starting material is prepared, for example, as
follows:

a) k5R,6R)—5,6—epoxy-1,1,1-trif1uoro—14—t4—acety1-3—
hyvdroxy-2-propylphenoxy)-tetradeca-7(E),9(Z)-diene

The title compound is prepared analogously to Example 1d)

from 3-(4-acetyl-3-hydroxy-2-propylphenoxy)-pentyl-tri-

phenylphosphdnium bromide (Example 29a) and (4R,5R)-4,5-

epoxy-9,9,9-trifluoro-non-2(E)-enal (Example 86b); yellow

oil; Rg¢ = 0.72 (hexane/ethyl acetate = 3:2).



84 - Exanple 99. ° Sodium salt of (58S, 6R)-5-hydroxy-14-(4-
aqetyl 3- hydr oxy- 2- propyl phenoxy) -t et r adeca-
7CE), 9(2) -di en- 6-yl - 7-t hi 0- 4- 0x0- 4H | - benzo- pyrane-2-carboxylic acid The
title conpound is prepared anal ogously to Exanple 2 fromthe corresponding
met hyl ester (Exanple 98); mp. [err] (methanol, 0.296 %9 = 65.9 3.40. W
(et hanol ):[err] = 222 (49760), 232 (sh)gs 267 (25800), 285 (22520), 320
(16000). Exanple 100: (5R,6S)-1,1,1-trifluoro-5-hydroxy-14-(4-
acet yl - 3- hydr oxy- 2- pr opyl phenoxy) -t et r adeca-
7(E), 9(2)-di en-6-yl -7-thio-4-oxo-4H 1- benzo- pyrane 2- carboxyllc acid

EH ) ; ol =

met hyl est ereddnepleétlel €ospé
(5R, 6R) -5, 6-epoxy-1,1, L-tyj

hydr oxy- 2- pr opyl phenoxy) - ; Rf =
. 0.32 (hexane/ et hyl acet at c ghpadeqsd %) TG ¥Y.&pared, for
exanple, as follows: a) (g - SROXYpéndodviandl 3¢ Lride e tidcet yl - 3-
hydr oxy- 2- pr opyl phenoxy) -Te{radeca- e titlTe conpound is

prepared anal ogously to E&S#%Ie I'd) from

3-(4-acetyl @n@yaiexa aoﬁpéﬁﬁhphgnpﬁabaﬁédtdhalégouﬁm@nuépEQSﬁbDeizm
brom de (Exa 9a) an non- 2( E) - enal

(Exanpl e 86b °9e %wFSFFeg hglég7§eFH¥£ ﬁ%?%?h&gx%%giatg6g)3 2). _ 85

UV .(methanol): max(e) = 222 (48800), 235 (sh), 267
(25920), 285 (22920), 320 (16000)

Example 102: In a manner analogous to that described in
Examples 1 to 77 it is also possible to
- prepare: -
the sodium salt of (1R,2S)-1-hydroxy-l1-phenyl-11-(4-
_ acetyl-3-hydroxy-2-propylphenoxy)-undeca-3(E),5(Z)-dien-
Ny

2-yl-7-thio-4-oxo-4H-1-benzopyrane-2~-carboxylic acid;

the sodium salt of (1R,2S)-1-hydroxy-l-phenyl-10-(4-
acetyl-3-hydroxy-2-propylphenoxy)-deca-3(E),5(2)-dien-2-
yl-7-thio-4-oxo-4H-1-benzopyrane-2-carboxylic acid;

the sodium salt of (1R,2S)-1-hydroxy-l-phenyl-9-(4-
acetyl—3-hydroxy—z—propylphenoxy)-nona-3(E),5(Z)—dien42-
yl-7-thio-4-oxo-4H-1-benzopyrane—-2-carboxylic acid;

the sodium salf of (1R, 2S)-1-hydroxy-1-(3-chlorophenyl)-
9-(4~acetyl-3-hydroxy-2-propylphenoxy)-nona-3(E),5(Z)-
dien-2-yl-7-thio-4-oxo—-4H-1-benzopyrane-2-carboxylic
acid;

the sodium salt of (1R,2S)-1-hydroxy-1-(3-chlorophenyl)-
11-(4-acetyl-3-hydroxy-2-propylphenoxy)-undeca-3(E) ,5(2)-
dien-2-yl-7-thio-4-oxo-4H-1-benzopyrane-2-carboxylic



Exanplle 101: Sodiumsalt of (5R,6S) -1,1,1-trifluoro-5-

hydr'oxy- 14- ( 4- acet yl - 3- hydr oxy- 2- pr opyl -

phenoxy) -t et radeca-7(E), 9(2) - di en-6-yl -

t hi o- 4- oxo-4H-| - benzopyr ane- 2- carboxylic acid The title conmpound is
prepared anal ogously to Exanple 2 fromthe correspondi ng nethyl ester
(Exanple 100); WV .(nethanol):[err] =-288 ¢48800), 235 (sh), 267 (25920),
285 (22920), 320 (16000). Exanple 102: In a manner anal ogous to that
described in Exanples 1 to 77 it is also possible to prepare: the sodium
salt of (IR 2S)-I-hydroxy-I|-phenyl-I11-(4-

acetyl - 3- hydaaid/> 2- pr opyl phenoxy) - undeca- 3(E), 5(Z2) - di en-

2-yl - 7-thi 0-4- oxo-4H-| ~benzopyr ane- 2- carboxylic acid; the sodiumsalt of
(IR 2S)-1-hydroxy-1-phenyl - 10- (4-

acet yl - 3- hywmﬁqdwrb;g@bﬁéh%x%%%‘&-m@dmﬂ 177 (G-Eluorophenyl) -
yl'-7-thi o- 4-9x0g.4 %ét;ﬁﬂ@%%df@ﬁy2zﬁﬁfbpwbh§n@eyﬂ-odm$m LB Bp+t  Of

acetyi 3 ny RUBBRap Oy BIRT g oTHiaL ey apyang i cprboxyLic

acet yl - 3- hy 65y
yl -7-1thi o- 4- @apd4k+1 benzopyrane 2-carboxylic acid; the sodiumsalt of
(IR, 2S) -1 - hydroxy-I--(3-chl orophenyl ) -

9- (4-acetyl - 3- hydr oxy- 2- propyl phenoxy) - nona- 3(E) , 5(62

di en- 2- y| - 7- the osad tum- siall t - DEnt By 28 el Sh¥rowkyl T HeheprepReRyH) Tm sal t

of (IR 29)-14 h¥ﬂ EdE 1L§-ﬁ9&969 bgoyt-dpy1phenox Eznona—3(E) ,5(2)-
I'l-(4-acetyl - r 0X Fﬁ NY) enoxy -undeca- 3 ;v 3 b 1
dien- 2-yl - @h¢%‘ﬂf 071 1on ﬁ?ﬁﬁyﬂﬁn ~bepzpBR¥k 2=car %%y 1G¢i d;

‘acid;

the sodium salt of-(1R,ZS)—l—hydroxy-l-(3—fluoropheny1)— 
10-(4~acety1-3-hydroxy-z—propylphenoxy)—deca—3(E)¢5(Z)—
dien-2-yl-7-thio-4-oxo-4H-1-benzopyrane-2-carboxylic - -

acid;

: the sodium salt of (1?,ZS)-lehydroxy-l-(3-f1uorophenyl)—
11—(4—acety1-3—hydroxy—2—propylphenoxy)-undeca—3(E),5(Z)--

dien-2-yl-7-thio-4-oxo-4H-1-benzopyrane-2-carboxylic -
acid;

the sodium salt of (1R,2S)-1-hydroxy-1-(3-methoxyphenyl)-
9—(4—acety1—3—hydroxy-z—propylphenoxy)-nona—3(E),5(Z)—
dien-2-yl-7-thio-4-oxo-4H-1-benzopyrane-2-carboxylic

acid:;

the sodium salt of (1R,2S)-1-hydroxy-1-(3-methoxyphenyl)-
11-(4-acetyl-3-hydroxy-2-propylphenoxy)-undeca-3(E),5(Z)-
dien-2-yl-7-thio-4-oxo-4H-1-benzopyrane-2-carboxylic
acid;

the disodium salt of (1R,2S)-l1-hydroxy-1-(3-carboxy-
phenyl)-8-(4-acetyl-3~hydroxy-2-propylphenoxy)-octa-



T

the sodiumsalt of (IR 2S9)-I-hydroxy-1-(3-fluorophenyl)-

81(4 acet yl - 3- hydr oxy- 2- propyl phenoxy) - octa- 3(E), 5(2) -

di en- 2-yl - 7-t hi 0- 4- oxo0- 4H 1- benzopyr ane- 2- car boxyl i ¢ aci d; the sodi um salt
of (IR 2S)-1I-hydroxy-1-(3-fluorophenyl)-

9- (4- acetyl - 3- hydr oxy- 2- propyl phenoxy) - nona- 3(E), 5(2) - -

di en-2-yl -7-thi 0- 4- oxo- 4H- 1- benzopyr ane82-car boxylic acid; the sodiumsalt
of (IR 2S)-1-hydroxy-I|-(3-fluorophenyl)-

10-(4- acetyl 3- hydr oxy- 2- pr opyl phenoxy) - deca- 3(E) , 5(2) -

di en- 2-yl - 7-t hi 0- 4- oxo- 4H 1- benzopyr.ane- 2- car boxylic acid; the sodiumsalt
of (IR 29S)- ii(t’ﬁ/)dr%?y) ~diEen13uero 'ﬁ'éﬂ;ﬂ')‘l-om-m' 1-benzopyrane-2-

11- (4- acet Ylca¥Basdraxy a&id;0py! phenoxy) - undeca- 3( E),5(2)-

di en- 2-yl - 7-t hi 0- 4- oxo- 4H 1- benzopyr ane- 2- car boxylic acid; the sodiumsalt
of (IR 2S)-1-hydroxy-1-(3-nmethoxyphenyl) -

9- (4- acet yl -theédirsmdiin pady |qth iR )\2)S )randydiBxys(12)(-3-carboxy-

di en-2-yl - 7- I —rdi-sodi um sal t
of (1R 25): PO S A RO ARy S S prer¥ily)

- (4- acetyl3(£hﬁir70bqﬂlzerp'r P 4 xeedili-J(engopyrane=2-
dlen 2-yl - 7-d 3534710060 é&id;benzopyrane 2-carboxylic acid; the disodium
salt of (IR,ZS)-I-hydroxy-l-(S-carboxy-
phenyl ) - 8- (4-acetyl - 3- hydr oxy- 2- pr opyl phenoxy) - oct a- - 87-
3(E), 5(2) - ditate A)dodiumi a¥e axb- ¢k 29enzaydmnas-A— (Gardawbdiy- aci d; the
dLipdlun1seué (ﬁ f;j&&é?4jaég%¥fagthyé§%f§lJEBQprlphenoxy)—deca—
' -~ 3(E),5(%)-dien=2-yl-7-thio-4-oxo-4H-1-benzopyrane—2-

carboxylic acid;

the disodium salt of (1R,2S)-1-hydroxy-1-(3-carboxy-
phenyl) 11-(4~acetyl- 3-hydroxy— -propylphenoxy)-undeca- - -
3(E),5(2)-dien-2-yl-7~thio- 4-oxo—-4H-1 -benzopyrane—2-

% carboxylic acid;

. the sodium salt of (1R,2S)-1-hydroxy-1-(3-methoxy-
carbonylphenyl )-9-(4~acetyl-3-hydroxy-2-propylphenoxy)- -
nona-3(E),5(Z)—dien-2-y1-7—thio-4—oxo-4H—1—benzopyrane—2-
carboxylic acid; ‘ |

the sodium salt of (1R,2S)-1-hydroxy-1-(3-methoxy- .
carbonylphenyl)flo—(4—acetyl-3?hydroxy—2—propy1phenoxy)—
deca-3(E),5(Z)-dien-2-yl-7-thio-4-oxo-4H-1-benzopyrane-2-
carboxylic acid;

the sodium salt of (1R, 2S)-1-hydroxy-1-(3-methoxy-
carbonylphenyl)-11-(4-acetyl-3-hydroxy-2-propylphenoxy)-
undeca-3(E),5(Z)-dien—2—y1f7—thid—4—oxo—4H—1-benzopyrane—
2-carboxylic acid;

the sodium salt of (1R, 2S)~1~hydroxy—-1-(3,4-dichloro-



phenyl:) - 9- (4- acet yl - 3- hydr oxy- 2- pr opyl phenoxy) - nona-

'G(ED 5(2)-di en-2-yl -7-thio-4-o0oxo0-4H 1- benzopyrane-2- carboxylic acid; the
di sodi um sal t of (1R, 2S) - 1- hydr oxy- 1- ( 3- car boxy-

phenyl ) -10- (4- acetyl - 3- hydr oxy- 2- pr opyl phenoxy) - deca-

3€E), 5(2)-di en-2-yl-7-thio-4-o0xo-4H 1- benzopyrane-2- carboxylic acid; the
di sodiumsalt of (IR 2S)-1-hydroxy-1-¢388arboxy-

phenyl ) -11-(4-acetyl - 3- hydr oxy- 2- propyl phenoxy) - undeca-
3(E),5(2)-dien-2-yl-7-thio-4-oxo-4H 1- benzopyrane-2- carboxylic acid; the
sodiumsalt of (1R 2S)-1-hydr ihl?// 1- (3- met hoxy-

car bonyl pherBhenyL Yz c@ﬁ ek &'M@"ﬁr‘&pﬁrﬁwﬂ@}ﬁnoxw'deca_

nona- 3(E), 5(i()E)d)mﬁfdieﬂ—ziyp#&ﬁb-ﬂd&okd@qmmpwm@rmmyl i c acid;
t he sodlun1salt of IR =] - hydr oxy- 1- ( 3- met hoxy- -

car bonyl pherfi#t -é%%‘}1-3-hydroxy-2-propy|phenoxy)-

deca-3(E),5(Z) dlen 2-yl -7-thio- 4 ox0- 4H 1- benzopyr ane- 2- carboxylic acid;

E:ngbg(r)lS: ghmen % %%‘%\B%ﬁ IJ.% ydr ogﬁ]j?ihé'r%enoxy —dlchloro—

undeca- 3( E) M@Ybl)ﬁp'z(%aqetﬂ'o'i )Z"%%ﬁ’%bxyl ic

aci d; the sogigym @é}-&{eﬁlﬁﬁﬁ)vitﬁwﬂaxd 41&14narmﬂpyleane-z- 88 -
phenyl) 10-(4- acet droxy 2- propyl phenoxy) - deca-

3(E), 5(2) - diearexyl #ct r594- oxo- 4H 1- benzopyr ane- 2- carboxylic acid; the
sodiumsalt of (IR 28) 1- hydroxy-1-(2, 4-di chl or o-

p_&/e_nyl ) - 10- (’élhea Csecg o SYPEO%Y- (ZHQrf)g)y 'P%%&SQy ql_ec(aB 4-dimethoxy-

- . phenyl)-10-(4-acetyl-3-hydroxy-2 -propylphenoxy)-deca-
3(E),5(Z)-dien-zéyl-7-thio-4-oxo—4Hf1-benzopyrane-2-
carboxylic acid; -

the sodium salt of (1R,2S)-1-hydroxy-1-(2,4-dimethoxy-
phenyl)-lo—(4-acefyl—3—hydroxy—z—propylphénoxy)-deca—

o 3(E),5(2z)-dien-2-yl-7-thio-4-oxo-4H-1-benzopyrane-2-
carboxylic acid;

'~ the sodium salt-of (1R,2S)-1-hydroxy-1-(2,4-dimethyl- .
phenyl)-10-(4~acetyl-3-hydroxy-2-propylphenoxy)-deca-
3(E),5(Z)-dien;2—yl-7-thio-4—oxo-4H-1-benzopyrane—2— ‘
carboxylic acid;

the sodium salt of (1R,2S)-1-hydroxy-1-(3-dimethylamino-
phenyl)-10-(4-acetyl-3-hydroxy-2-propylphenoxy)-deca-
3(E),5(Z)-dien-2-yl-7-thio-4-oxo-4H-1-benzopyrane-2-

carboxylic acid.
Example 103: In a manner analogous to that described in
Examples 1 to 101 it is also possible to prepare the

following compounds:

the sodium salt of (1R,2S)-l-hydroxy-1-(3-bromophenyl)-8-



- 3(E), 5(2)-dien-2-yl -7-thi o- 4- oxo- 4H 1- benzopyr ane- 2- carboxylic acid; the
sadiumsalt of (IR 2S)-I1-hydroxy-1-(3,4-di nmethoxy-
phenyl ) -10- (4-acetyl - 3- hydr oxy- 2- pr opyl phenoxy) - deca-
3(E),5(2)-dien-2-yl-7-thio-4-oxo-4H | - benzopyrane-2- carboxylic acid; the
sadium salt of (1R 2S)-1-hydroxy-1-(2, 4-di methoxy-
phenyl)-10- (4-acetyl - 3- hydr oxy- 2- pr opyl pReroxy) - deca-
3(E),5(2)-dien-2-yl-7-thio-4-oxo-4H 1- benzopyrane-2- carboxylic acid; the
sodiumsalt of (1R 2S)-I-hydroxy-1-(2,4-dinethyl-
phenyl ) -10- (4-acetyl - 3- hydr oxy- 2- pr opyl phenoxy) - deca- .
3(E), 5(2) - di éﬁr@c?%—/ylrr%,%Nm%mqpb&&w%@%a'&%b@ﬁ FLEST the
sodi um sal t 9iy{IR-29) 0-14 by%6-0aty-1l-Heh sbpptdiysd-20d drboxylic acid;
phenyl ) -10- (4-acetyl - 3- hydr oxy- 2- pr opyl phenoxy) - deca-
3(E),5(2)-dien-2-yl-7-thi o-4-oxo-4H 1- benzopyrane-2- carboxylic acid.
Exanpl e 103:the sodhunesabbhaddHgOLR, 29) +heltydiescy + el +brdnepipemgl 1-9-0 101
it is also ppssi Jo) the | : | alt of
(IR 29 1 nyrobg e} e BhaREkey  Sript by G RPITRUESS (£ ERFLATRA
(4- acet yl - 3- AyyilokytRiprépgxphtiiokyhenzopy gy 3rcarkpxylic acid;
2-yl -7-thio-4-0x0-4H 1-benzopyrane-2-carboxylic acid; the sodiumsalt of
(IR 2S)-1-hydroxy-1-(3-bronophenyl ) - 9- :
(4-acety|-3-F9Gr%99;9mp$6b§I%ﬁeﬁﬁ&y%shﬁ%épﬁﬁ¥9¥¥ﬂ§3(%WQF9T°phe“Y1)"
(2|- >|§ I . g) t gi ﬁ- ﬂogKm-fhbgygeﬂzﬁpdf@ﬁlf-2—§ﬁd§1b?]§y]héﬁ0ﬁ¥) ddetdel3 6BY| BEpal t of

, -1- hydroxy;1-(3- rophen - o .
18/(4-acetyl8%¢ﬂ%5?3i§?§£€?BB€T%%%%% ?}7%%%59%¥E3?%(%)garboxyllc

acid;

the sodium salt of (1R,2S)-1-hydroxy-1-(3-bromophenyl)-
11-(4-ace£y1-3-hydroxy—z-propylphenoxy)—undeca-3(E),5(Z)—
dien—2-y1-7-thio-4-oko—4H~1-benzopyrane—2-carboxylic
acid;

‘the sodium salt of (5R,68)-1,1,1-trifluoro-5-hydroxy-13-
(4-acetyl-3-hydroxy-2-propylphenoxy)-trideca-7(E),9(2)-
dien-6-yl-7-thio-4-oxo-4H~1-benzopyrane-2-carboxylic
acid;

the sodium salt of (5R,6S)-1,1,1-trifluoro-5-hydroxy-15-
(4—acetyl—34hydroxy—2-prqpy1phenoxy)—pentadeca—?(E),9(Z)—
dien-6~yl-7-thio-4~oxo-4H-1-benzopyrane-2-carboxylic
acid;

the sodium salt of (5R,6S)-5-hydroxy-13-(4-acetyl-3-
hydroxy-2-~propylphenoxy)-trideca-7(E),9(Z)-dien-6-yl-7-
thio~-4-oxo-4H-1-benzopyrane—-2-carboxylic acid;

~ the sodium salt of (5R,6S)-5-hydroxy-15-(4-acetyl-3-
hydroxy-2-propylphenoxy)-pentadeca-7(E),9(2)-dien-6-yl-7-
thio—-4-oxo-4H-1-benzopyrane-2-carboxylic acid;



diren-2-yl -7-thio- 4- 0X0- 4H 1- benzopyr ane- 2- car boxylic aC|d the sodi um sal t
' 61 (IR 25)-1-hydroxy-1I-(3-bronophenyl ) -
| I'- (4- acetyl - 3- hydr oxy- 2- pr.opyl phenoxy) - undeca- 3(E), 5(2) -
~di en- 2-yl - 7-t hi 0- 4- oxo- 4H 1- benzopyr ane- 2- car boxylic acid; the sodiumsalt
of- (5R, 6S)-1,1,1-trifluoro-5-hydroxy-13-
(4-acetyl - 3- hydr oxy- 2- propyl phenoxy) -tri®@ca-7(E), 9(2) -
di en-6-yl - 7-t hi 0- 4- oxo- 4H-| - benzopyrane- 2- carboxylic acid; the sodiumsalt
of (5R,6S)-1,1,!-trifluoro-5-hydroxy-15-
(4-acetyl - 3- hydr oxy- 2- propyl phenoxy) - pent adeca-7(E), 9( 2) -
di en-6-yl - 7-t hi 0- 4- oxo0- 4H- 1- benzopyr ane- 2- car boxylic acid; the sodiumsalt
ﬁf d( SR, 69) - 5‘&wrdi>ébdﬁm( "sailgf!'fqﬂ (3R, 58) - 1-carboxy—4-hydroxy—11—(4—
ydr oxy-2-pra trideca-7/ Z > - _
t hi o- 4- oxo- 4I—i‘{-)<1y %%W%é‘yzezcé’rrﬁg’m?{e’%@c nr%él AsaooF (uEr?1 IZt) dflen
(5R, 6S) - 5- kumB%y@#ﬂftﬁzbiﬁxnxd*4ﬂ~1-benzopyrane—2—carboxyl1c acid;
hydr oxy- 2- pr opyl phenoxy) - pent adeca- 7(E), 9( 2) - di en- 6-yl -

t hi 0- 4- oxo- 4H 1- benzopyr ane- 2- car boxyl i ¢ aci d, - 90 -_the disodium salt
of (4R, 5S)-I mﬁbbbﬁné)uwcﬁ@ty Qaf ((4«R,5S)-1-carboxy- ~hydroxy-12-(4-
acetyl - 3- hydr ey 4 1203Y21208, QY mrﬁﬁ@)&ﬂaedamm 8(z)-dien-
6-yl - 7-t hi 0- 4- 0x0- 4H-1- benzopyr ane- carbo§yllc ac'%ﬁ) %.dlsod%¥n1salt of
(4R 58| - Car BNy YUy ML -benZopyrand--carbexyi e W

acet yl - 3- hydr oxy- 2- pr opyl phenoxy) - dodeca- 6(E), 8(Z2) - di en-

5-yl-7-thi gail%rg%o #—%&d_p‘gnsza ?@e(ﬁz %)bq?(yééxcboa)&_ _ﬁ%&fﬁ@ 4 sal t of'

(4R 5S)-1 - Xy-
‘acetyl - 3- hydran@txel-p?ﬂmdmmnoaqgnmm@(ﬂ tixjeenwh(E) ,8(Z)-dien—
5-yl - 7-thi 0- 45 0xp= AR H; RONZRYI AN S AYPANE-Alddbboxylic acid;

the disodium salt of (4R,5S)-l-carboxy-4-hydroxy-14-(4-
acetyl-3-hydroxy-2-propylphenoxy)-tetradeca-6(E),8(Z)-
dien-5-yl-7-thio-4-oxo-4H~-1-benzopyrane-2-carboxylic
N acid. '
~ Examples of pharmaceutical preparations _
and corresponding finished medicament forms

In the following the term Mactive 1ngred1ent" is to be
understood as being a compound of formula I according to
the invention, especially a compound described as a
pfoduct in Examples 1 to 9, for example the sodium salt
of (1R,ZS)—1-hydroxy—1-(5—trif1uqromethylphenyl)—8—(4-
acetyl-3-hydroxy—z-propylphenoxy)-octa-j(E),5(Z)-dien—2-
yl-7-thio-4-oxo-4H~1-benzopyrane-2-carboxylic acid.

Example A: An inhalation suspension, comprising propel-
lant and forming a solid aerosol, comprising 0.1 % by
weight active ingredient



_the di‘sodiumsalt of (4R, 5S)-I-carboxy-4-hydroxy-14-(4-

~acetyl - 3- hydr oxy- 2- propyl phenoxy) -t etradeca- 6(E), 8(Z2) -
di en-5-yl - 7-t hi 0- 4- oxo- 4H 1- benzopyr ane- 2- car boxyl i ¢ aci d. Exanpl es of
pharmaceuti cal preparations and correspondi ng finished nmedi canent forns In
the followng the term™"active ingredient” is to be understood as being a
compound of formula | according to the 3hvention, especially a conpound
described as a product in Exanples 1 to 9, for exanple the sodiumsalt of
(IR 2S)-1-hydroxy-1-(3-trifluoronethyl phenyl)-8-(4-

acetyl - 3- hydr ox -2-¥ropylphenoxy)-octa-S(E),5(Z)-di N$. 3" crm
yI-7-thio-48 ¥ tio énzopyr ane- 2- car boxylic acid.§E§§n%?ég2F An
i nhal ati on actpeasingreddepti smigrpnadgeld- | ant and fornPry a solid aerosol,

conpri sing I tive-ingredient - 91 - gogposition:

% by meigthS%P?$§¥i#§?§2%8§%, m croni sed 0.1 sorbitan
trioleate Propellant a 0.5 Propellant A :
(trichlorot rikh e 88bk#3 €N uoroethane) 4.4 Propel haat B

(di chl orodi ] uor onet hane and 15.0

1, 2- di-chl or S¥EPRALRRET Bet hane) 80.0 Preparation: In.the

absence of maiehlbeoedii¢uatomethangr addent is suspended5i.n .

di 11 on of WRGORSPIPE Rt S r R s aer e RE s ene on 1 P8¢ Poduced into an
aerosol container provided with a neteering valve; the _

U Prepaiation: In the absence of moisture, the active

: ingredient is suspended in trichlorotrifluoroethane using
a customary homogeniser and with the addition of the
sorbitan trioleate, the suspension is introduced into an
aerosol container provided with a metering valve; the
container is sealed and filled up with propellant B under

pressure.
Example B: An approximately 2 % aqueous solution,

suitable for inhalation, of an active ingredient in the

.form of its sodium or potassium salt.

Compositioﬁ:

active ingredient (K or Na salt) 2000 mg
disodium salt of _

ethylenediaminetetraacetic acid ' 10 mg
benzalkonium chloride - - 10 mg
water, freshly distilled ad " 100 ml

Preparation: The active ingredient is dissolved'in
approximately 60 ml of freshly distilled water, and the
stabiliser (disodium salt of ethylenediaminetetraacetic
acid) and the preservative (benzalkonium chloride) are
added. When all the components have completely
dissolved, the resulting solution is made up to 100 ml



, conparher-is sealed and filled up mﬁth'propéllaht B under pressure. Exanple
B An approximately 2 % aqueous sol ution, suitable for inhalation, of an
active ingredient.in the .formof its sodiumor potassiumsalt.

Conposition: active ingredirent (K or Na salt) 2000 ny di sodi um
salt of ethylenedi am netetraacetic acid 10 nmg benzal koni um
chl ori de 10 spavater, freshly distilled

ad 100 M Preparation: The active ingredient is dissolved in

approximately 60 m of freshly distilled water, and the stabiliser
(di sodium salt of ethylenediam netetraacetic acid) and the preservative
(benzal koni amdc Antrodaredr d nkdéd sthalh presisurtiisedc bossiest whagheazenpl et el y

di ssol ved, kﬂgnrgggh&hngn§§ggpkggh%$t deup gﬁe;?go hllant 92 - and

i ntroduced into sna pressurise ottl es whi en sealed in

gas-ti ght mafded, PFergadiedantn gasams form dnderePresiuggsQ8ud™ or m
under pressyigued fFbri.quid form APPENDI X - PHARVACOLOG CAL TEST METHODS
Bronchoconstriction test on guinea pigs (in vivo, aerosol): Mle guinea
pi gs wei ghing 400-700 g are anaesthetised intraperitoneally with 1.4 g/kg
of ur et hane ARPENDIXO Y PHARMACOLOGIOANIL ITESTS METSHODISed i nto the jugul ar vein.
A second pol yethylene cannula is inserted into the trachea. The pressure in
the oesophagus is recorded by neans of a '
Bronchoconstriction test on guinea pigs (in vivo,

aerosol):

Male'guinéa pigs weighing 400-700 g are anaesthetised
intraperitoneally with 1.4 g/kg of urethane and a poly-
ethylene ‘cannula is inserted into the jugular vein. . A
secohd polyethylene cannula is inserted into:the trachea. -
The pressure in the oesophagus is recorded by means of a
cannula that is inserted into the oesophagus and that is
connected to a Statham pressure transducer. The animal
is placed in'an-airtight plexiglass chamber which is
connected to a Fleisch’s tube No. 000 and a Validyne
transducer MP 45-1. This arrangement is used to measure.
the flow. | '

After the surgical preparation of the test animals, a
certain period of time is allowed to elapse to enable the
pulmonary functions to stabilise. The test compound is
then administered in accordance with the following proce-
dure: The test animals are exposed for one minute to a

1 % aerosol solution of the test compound (weight/volume)
or to distilled water (for control purposes). For all
the test compounds that are administered by inhalation, a
Monaghan ultrasound spray apparatus (model 670) of which
the particle size varies between 1 and 8 microns, the
majority being 3 microns, is used.



~cannul'a that is inserted into the oesophagus and that is connected to a
St at ham pressure transducer. The animal is placed in an airtight plexiglass
chanber which is connected to a Fleisch's tube No. 000 and a Validyne
transducer MP 45-1. This arrangenent is used to neasure the flow. After the
surgical preparation of the test animals, a certain period of tinme is
allowed to el apse to enabl e the pul non&y=functions to stabilise. The test
conmpound is then adm nistered in accordance with the follow ng proce- dure:
The test animals are exposed for one mnute to a 1 %aerosol solution of
t he test conpound (meigg /[ vol une) _or

2

hf di st wat.er #for gn%rgl

pur poses) . ?eﬁP? R ops . BhBolhEs %a?r%yif%irﬁ?ﬁ%t %@ i &l ati on,
a Monaghan ihtredaced $ptaythppahamher(@ﬁdémeEEﬁ&ayﬁdeanélm$¢n@aamicle

si ze varies,he cro 3; I's used.
- 93 - Aque%ﬁségggu?lons areg}resﬂﬁe égﬁ%éf%%% tlﬁgdah%1§§£fﬁntroduced
into the chaheeedotothbespxn9rdmenteluémxmpkﬁl!Més@r@%ﬁ$%r@@ﬁm@%ﬁ offhe

spray m st QBOHECéQpbélﬁg‘ﬂhﬁhchSLe,reénﬁecem €3 PEhé "BPAShe@HYBAS Via a
gl ass chanmber of 65 nl_capacit ch 1's copnected to the trachea by a

cannul a. v%%ﬁnﬁﬂeatreQPﬁﬁth§e¥F86tH3§teP%ﬁ%%@ hasalapsed; kP2 s
admi ni gt er edoogeggﬂmmer nQdagfnlﬂlgtéﬁéQScl)v!érn@ peﬁbﬁ@ndf Mpnaidmates| t r asound
spray devi ce_(node apnd via a simlar ass. cha T uction in
ool i ance TRLPRGS: nEFahd: HepeoReRept Fhadbui “SRrfA dePies ohiodsE sy ot
and the ave6Z@¢ amfluriaf at bimélam ghhssi shawbenr ed mnth the average vaIue
of three

/

The reduction in compliance in the third minute after the
LTD, administration is read off and the average value of
three animals is compared with the average value of three
control animals and the percentage inhibition of '
compliance is calculated in accordance with the following

formula:

(100 .- compliance preparation) x 100
% inhibition = 100 -

(100 - compliance control)

If different concentrations of active ingredient are _
tested, the percentage inhibition for each concentration
is recorded, the log concentration on the abscissa being
plotted against the percentage inhibition on the :

~ ordinate. The ICgg is then determined by linear
regression analysis.

In vitro test to _determine the inhibition of phospho-
lipase A, obtained from human leucocytes

Neutrophilic polymorpho-nuclear human léucocytes are
isolated from "Buffy coats" by multi-step fractional

sedimentation and are deep-~frozen. The phospholipase A,



control animals and t he percentage inhibition of conpliance is calcul ated
"in accordance with the followi ng formula: (100 - conpliance preparation) X
100 % inhibition = 100 - (100 - conpliance control) If different
concentrations of active ingredient are tested, the percentage inhibition
for each concentration is recorded, the | og concentration on the abscissa
bei ng plotted agai nst the percentage imi¥4bition on the ordinate. The | C50
is then determined by |inear regression analysis. In vitro test to
déterm ne the inhibition of phospho- |ipase [err] obtained from human
| eucocyt es hbutroghilic polynnrgho-nuclear human | eucocytes are, | sol ated

I

from"Buffy &8a¥tragtad| £rom; ther palli SHEPCRELPRERY ARPBRIERLSAFLON

deep- f rozen-waEﬁ ﬁﬁésﬁhdiflﬂaﬁeoﬁﬁice—coﬂﬁ 0.BENENLsagt b gmonad:hez[mdl ;
suspensi on onngeni sation with the Ltion |.Cex .36N [err] in
SN ReG and Fhe SHRSPRALERE cbtaltned aPPer E8REFLFAGSEIN S 10 000 x g s
di al ysed agaiLos00eo=i gnmiacdialgskdf agaipsit4s6dium acdbate obdEfernpHe t he
enzyme activhggL enzyme (10-30 [err] of protein) is incubated at 37 for 1

hour in O0.1Mtris/HCO buffer pH7 with the addition of 1 mmvol of CaCl2 and
substrate consisting of phospholipids (2 [err] of Escherichia coli

radi oactivel ypl gbabkeflobetkphlifici ehkl ¥nvihe hetiviey¢i énaghd. The reaction

's stopped by, { e A Lot e TR) ® 1553 A2 0bat ed BEORF LR P! ABEE! Pnt2S04
0.1M tris/HCl buffer pH 7 with the addition of 1 mmol of
CaCl, and substrate consisting of phospholipids (2 pm) of

- Escherichia coli radioactively labelled biosynthetically
with l4c-oleic acid. The reaction is stopped by the
addition of Dole reagent (isopropanol/heptane/1N H,SO,4
40:10:1, V/V) and the l4c_pleic acid freed selectively by
phospholipase A, is extracted. Substrate extracted
therewith is completely removed by filtration of the

—/ extract through a column of silica gel. The determina-

' tion of l4c-oleic acid in the eluate is effected by
radiometry.

In order to detect an inhibitory action of test subs-
tances on phospholipése A5, -the test substances are

added to the incubation mixture in the form of solutions
in water, dimethyl sulfoxide (final concentration in the
batch up to 5 %, v/v) or‘ethanol (final concentration in
the batch up to 2.5 %, v/v). The degree of action of the
test substances is expressed by the ICgg, that is to say
the concentration which effects inhibition of 50 % of the
control activity. The ICgg is determined graphically by
plotting the percentage inhibition on the ordinate
against the log of the concentration (um) on the
abscissa. ’

Under the described test conditions mepacrin inhibits



40:10:1, v/ v) and the 14C ol eic aci d freed sel ectively by phospholi pase A2
.S extracted Substrate extracted therewith is conpletely renoved by
filtration of the extract through a colum of silica gel. The determ na-
‘tion of 14C-oleic acid in the eluate is effected by radionetry. In order to
detect an inhibitory action of test subs- tances on phospholipase A2, the
test substances are added to the incubabien mxture in the form of
solutions in water, dinmethyl sulfoxide (final concentration in the batch up
to 5 % v/v) or ethanol (final concentration in the batch up to 2.5 %
v/v). The degree of action of the test substances is expressed. by the |C50,
that is to ghesphreltpagentz avith ami Eeefdfeck&®Q dibition of 50 % of the
control activity. The tC50 is determ ned graphically by plotting the

per cent age |nh|b|t|on on t he ord| nate agai hst, t he, Iog of the concentratlon
[err] on tHd Q. te Q. de ie, dnhibition: t .
inhibits 1ipfe-C /Ehmhﬁfthﬁbﬂ ﬁéslﬁoo pm In vitro test
to determ ne the |nhibition of phospho- |ipase C obtained from human

t hronbocytes Human t hronbocytes are obtained from"Buffy coats” by

fracti onal mauanithmnbwy’aesl are oh’emilni@pﬁIMmz'emfﬂmecqmts'pthi pase Cis

freed by uI SRS r
ul tracent r| ugat I on %g%t‘gggfueét% IS%J 'S r(gée'eent ﬁtééslgl uleeef ormin
t he super nammph%lm%erf:tbSd@ree%lﬁ% \@h%r teeatent ehzthe

cell suspension and after- ultracentrlfugatlon .
U (15b,000 x g for 1 hour) is present in soluble form in
the supernatant. '

In order to determine the enzyme activity, enzyme
(26-100 ug of protein) is incubated at 37° for 5 minutes
in 0.025M tris/maleate buffer pH 6 with the addition of
0.2 mmol of CaCl, and 0.02 mmol of radioactively labelled
7 substrate, phosphatidyl-[l4C]-inositol. The reaction is
stopped by shaking with CHCl3/CH30H 2:1 (v/v), in the
course of which unused substrate is extracted into the
- organic phase, while the reaction product, l4c-inositol
phosphate, remains in the aqueous phase and can be

measured by radiometry of an aliquot.

In order to detect an inhibitory action of test
substances on phospholipase C, the test substances are
added to the incubation mixture in the form of solutions
in water, dimethyl sulfoxide (final concentration in the
batch up to 5 %, v/v) or ethanol (final concentration in
the batch up to 2.5 %, v/v). The degree of action of the
test substances is expressed by the ICgg, that is to say
the concentration which effects inhibition of 50 % of the
control activity. The ICgg is determined graphically by
plotting the percentage inhibition on the ordinate
against the log of the concentration (um) on the



(20-100 [err] of protein) i's i ncubated at 370 for 5 minutes in 0.025M
"tris/maleate buffer pH 6 with the addition of 0.2 mol of [err] and 0.02
mmol of radioactively |abelled substrate, phosphatidyl-[14C]-inositol. The
reaction is stopped by shaking with CHO 3/ CH30H 2:1 (v/v), in the course of
whi ch unused substrate is extracted into the organic phase, while the
reaction product, [err] -inositol phospd&at-e, remains in the agueous phase
and can be measured by radionmetry of an aliquot. In order to detect an
inhibitory action of test substances on phospholipase C, the test
substances are added to the incubation mxture in the formof solutions in
wat er, di nre@fpgicisigig.oxi de (final concentration in the batch up to 5 % v/v)
or ethanol (final concentration in the batch up to 2.5 % v/v). The degree
of action of the test substances is expressedsb§ethe ,C5Q, .t.hat is to say
50

the concent PRGSEh the descmidiad testi Gonddt19nssBePAGE 10 dnRIES activity.
The 1C50 i s piRlsphBlrigshs@ aphiit lan Cgy @ift 200 uiwhe percentage inhibition on

the ordinate against the I og of the concentration (pn) on the - 96 -
absci ssa. Under the described test conditions nmepacrin inhibits
phosphol i pase C with an 1C50 of 20 pm - 97 - Patent clains for the

contracting states AT, BE, CH DE, FR, GB, IT, LI, LU NL, SE:

>



1A conpound of formula | ‘0 [err] O in which [err] is lower alkyl or

mpno-, di- or poly-fluoro- |ower alkyl, R2 is hydrogen, Iower”mﬂ '

al kenyl or nono-, di- or poly-fluoro-lower alkyl, Xis Cl-C3 I i"lulmmﬂ”“"'
or thio, alk is Iomer alkylene, nis 1 or 2, R3 is phenyl that*

uAasubstituted or is substituted by-lower alkyl, |ower alkoxy, halogen,

car boxy, |ower al koxycarbonyl, am no~- ¥ono- or N, N-di-lower al kyl- am no,
car banoyl, N-nobno- or N, N-di-lower alkyl carbanoyl and/or by

trifluoronethyl, or is |ower alkyl, nmono-, di- or tri-fluoro-|ower alkyl,

N o ot by ki ) K08 R otk bAS Db ks SRS ERL che"e"

car boxy, |ower al koxycarbonyl pE5- Fr{reeol ¥, L&, beUDYNL, NSEono- or

N, N-di -1 ower. al kyl carbanoyl, or N-(benzene- sulfonyl)-carbanoyl that is

unsubstituted or is substi- tuted in the phenyl noiety by |ower alkyl,

| oner al kox¥,., Raktompouaddbdr foymhdaf Luor onet hyl, and R5 is hydrogen or

| ower al kyl; radicals designated "l ower™ having not nore than 7 carbon

atons; or a salt®hereof. 2. A compound according to claim1, of formula I,

in which [err] ig or [err] -trimebro [err] R2 is hydrogen, [err] or

[err] triquorBtG Kyl - C3allkyl ene, oxy or thio, - 98 - alk
B "@W@‘CH)H'$ 'I%?’l‘% R3 is phenyl that is

in Which'Rl is lower alkyl or mono-, di- or poly-fluoro-
lower alkyl, R, is hydrogen, lower alkyl, lower alkenyl
or mono-, di- or poly-fluoro-lower alkyl, X is C;-Cj3-
_ alkylene, oxy or thio, alk is lower alkylene, n is 1 or
.kvj 2, R3 is phenyl that is unsubstituted or is substituted
by lower alkyl, lower alkoxy, halogen, carboxy, lower
alkoxycarbonyl, amino, N-mono- or N,N-di-lower alkyl-
amino, carbamoyl, N-mono- or N,N-di-lower alkylcarbamoyl
and/or by trifluoromethyl, or is lower alkyl, mono-, di-
or tri-fluoro-lower alkyl, carboxy-lower alkyl, lower
alkoxycérbonyl—lower alkyl, carbamoyl-lower alkyl or N-
mono- or N,N-di-lower alkylcarbamoyl-lower alkyl, Ry is
carboxy, lower alkoxycarbbnyl, 5-tetrazolyl, carbamoyl,
N-mono- or N,N-di-lower alkylcarbamoyl, or N-(benzene-
sulfonyl)-carbamoyl that is unsubstituted or is substi-
tuted in the phenyl moiety by lower alkyl, lower alkoxy,
halogen and/or by trifluoromethyl, and Rg is hydrogen or
lower alkyl; radicals designated "lower" having not more
than 7 carbon atoms; or a salt thereof.

2. A compound according to claim 1, of formula I, in
which R} is C;-Cgalkyl or ah&J,aD—trifluoro—cl—C4alkyl,
R, is hydrogen, C;-Cgalkyl, Cp-Cyalkenyl or &,c0,& -
trifluoro-C;-C4alkyl, X is Cl—C3alkylene, oxy or thio,



d*-C4al kyl, [err] hal ogen havi ng an atonic nunber of up to
35, trifluoronethyl, carboxy and/or by [err] or is [err]- ﬂ"l liﬂ“i""ﬂ””"l
carboxy-[err] or [err] [err] R4 is carboxy or N-(benzenesul
fonyl)-carbamoyl, and R5 is hydrogen, or a salt thereof. 3. A corrpound
according to either claiml of claim2,,0f formula I, in which [err] is
[err] or [err] ,-tri- fluoro-[err], [errﬁ) Is J[err] or [err]
trifluoro-[err], and the group _,X-is bonded in the para-position with

respect to the [err] group, or a salt thereof. 4. A conpound of formula la

? [e]rr% (][Fl)a;lk' rlé"l@iﬁ"h][gﬂﬁf—]cﬂa%.r{ ]Cgaik yiird, EAL&@M d¥ 2, R3 is

err riflu er s [er oxy ofr i.0 is

strai ght - ch&ﬁ’r‘?”@é C‘,Jé‘afal I"Lﬂ%“g tfd;rorZ %?qk%s&%’r‘iﬁadp formul a

_A_$|3I in wig;6iT aﬁ.ka]s [®y -rd aﬂb&myl L lewgen diaweaig kondatomlid ertun}be:s [err],

trifluorometfy S C

N-(benzeneSlﬂ qpoﬁcacf a%az;rqg ql%én%’o’Ré&alsﬂ%%%nee%ﬁwl ngrg[g thereof

-99- 5. A censuian t&c@y-@@glkqu@mwl ,ofolf oirSnﬂla-qualkyi- W AR [Grr] s

,[err]alkyl, e, or -2,

R3 is phenyltl{siﬁfl;ls}]t?]{ﬁ %%/]E&g r ’hbfu h |ln an at ci}?ﬂﬁ%ﬁ of up

to and i ncl FRGERPIEE ‘(Ez‘rqs@é?ﬂrmt |15 cagpoxy or N-(benzenesul-
fonyl)-carbamoyl, and Rg is hydrogen, or a salt thereof.

>

3. A compound according to either claim 1 or claim 2, of

. formula I, in which Ry is C;-Cjzalkyl or W, 4, W-tri-
fluoro-C;-C4alkyl, Ry is Cj-Cyalkyl, Cy-Cyalkenyl or
0, 0,0 ~trifluoro-C;-C4alkyl, and the group X is bonded
in the para-position with respect to the R;-C(=0) group,
or a salt thereof.
\/ 4. A compound of formula Ia
O
R
! OH
I
HO X-alk4-CH=CH}-CH—CH- R,
Ry sl o (Ia},

Rs [

in which Ry is C;-C4alkyl, R, is C;-Cgalkyl, Cp-C4-
alkenyl or &,w , & -trifluoro-C;-Cyalkyl, X is C;-Cj3-
alkylene, oxy or thio, alk is straight-chain C,-Cg-
alkylene, n is 1 or 2, R3 is a group of formula -A-R3' in
which -A- is C;-C4alkylene, phenylene or a direct bond
and R3' is Cy-Cgzalkyl, trifluoromethyl, carbdxy or
Cy-C4alkoxycarbonyl, R, is carboxy or N-(benzenesul-
fonyl)-carbamoyl, and Rg is hydrogen, or a salt thereof.



a - C4a|koxycarbony| or is [err] -trifluoro- C3-Csalkyl or Fertt—is

garboxy, and R5 is hydrogen, or a salt thereof. 6. A conpound

claim4, of formula la, in which [err] is [err] is [err] X IHW.B" ”[IE"I“'
C2-Cbal kylene, nis 2, R3is a group of forrmula -A-R3" in whi

[err] or phenylene, and R3'" is CO-Caldyl. trifluoromethyl or Q- C4a|koxy-
carbonyl, R4 is carboxy or N-(benzenesul fonyl)-carbanoyl, and R5 is

hydrogen, or a salt thereof. 7. A conpound according to any one of clains 1
fo 4, of formula | or la, in which Xis oxy, or a salt thereof. 8. A

conmpound a@SQOIAdidaﬁl;i@Iﬂn)admﬁd@hgﬂt@' alint & ,5.0fffdraund ad, dnla, in

which-n is a salt, t A .conpo r ny. e of
clains 1 t(ﬁ‘é‘ ?’01qu‘ drmiila 2 ylla R2n dfhi éh%%%ﬁmg rl%élé%y;a/ ]8@ or m
trifluor one@;ﬂph%@]kyll%ha,s rcasbax kg By iis mlmm@er&uhstletm& ther eof . -

10. A I I
I n whi gﬁrr})(rg) t hé églqéjig ?él—?dﬁl%%ekg at\é’Ln%dJ acea;u "’?%E ?he (I’);.dl 2al
alk is in tmmb(egr) of tupattq and ngglqdi@g:@,cd;«m fForanansthydn en iy

addi ti onal qso_t@ioﬁ 1rra3brbq§orcezs.@ga1]{y]; hw I‘@dl&galtxfﬂ][doﬂcs_ in the
(E)-, that the trans onfcggratl ﬁk&f ereof. - 100 -
11. A conp&ia |‘Hi; 15 Gk ]Yﬂi’ﬁ? ﬂmscll Qe off4 ffula | or |a,

i n which thfaxcmmyw, b @y afsormyeivolesh t o ke salf urhextenf has t he
(S)--configuration and the chain carbon atom carrying the hydroxy group has
the (R) - _

6. A compound according to claim 4, of formula Ia, in

~ which R; is C;-Cjalkyl, R, is C;-Czalkyl, X is oxy, alk
is Cyp-Cgalkylene, n is 2, Ry is a group of formula .
-A-R3' in which -A- is C;-Cgalkylene or phenylene, and
R3' is C;-Csalkyl, trifluoromethyl or C;-Cgalkoxy-
carbonyl, R, is carboxy or N-(benzenesulfonyl)- carbamoyl
and Rg is hydrogen, or a salt thereof.

7. A compound according to any one of claims 1 to 4, of
formula I or Ia, in which X is oxy, or a salt thereof..

8. A compound according to any one of claims 1 to 5, of
formula I or Ia, in which n is 2, or a salt thereof.

9. A compound according to any one of claims 1 to 8, of
formula I or Ia, in which R3 is m-C;-Czalkylphenyl or m-
trifluoromethylphenyl, R, is carboxy and Rg is hydrogen,
or a salt thereof.

10. A compound according to any one of claims 1 to 9, of
formula I or Ia, in which in the radical -(CH=CH)p-

the double bond adjacent to the radical alk is ‘in the
(Z)-, that is to say the cis-configuration, and the
additional double bond which may be present in the
radical -(CH=CH),- is in the (E)-, that is to say the
trans-configuration, or a salt thereof.



fgfnfjguratioh, or a salt thereof. 12.

(I R 29) - 1- hydroxy-1-(3-trifluoromethyl phenyl) - 8- (4-

acet yl - 3- hydr oxy- 2- pr opyl phenoxy) - oct a- 3(E), 5( 2) - di en- 2- ”"’"”"IJ"'""I",”",

yl - 7-t hi 0- 4- oxo- 4H 1- benzopyr ane- 2- carboxylic acid or the sodfum

thereof. 13. (IR 2S)-1-hydroxy-1-(3-0eibyl phenyl)-8-(4-acetyl -3-

hydr oxy- 2- pr opyl phenoxy) - oct a- 3(E), 5(2) -di en- 2-yl - 7-t hi o-

4- 0x0- 4H- 1- benzopyr ane- 2-carboxylic acid or the sodiumsalt thereof. 14.

(1 R, 2S)-1-hydroxy-| - phenyl - 10- (4- acet yl - 3- hydr oxy- 2-

rlnrgpyl phenoul ﬂe@amgbﬁlhd 5&E}erhﬁ§ %o)’bng bhe%;f Qlﬁ:.ﬁlsi-l to 10, of

enzopyrane c ag SO n1sa t . ther

(4R 59)-1, 1. for E“PrC[ 3 PE. ianyapos@u#\ ?Heaf?b(“ rbol°aE8h boRded to

hydr oxy- 2- pthpybpﬂéu@xyﬁomnhasatﬁeExSS%Epn&ugnrﬁtjbn?and the chain

t hi o- 4- oxo- aehax | u alt thereof.

16 (1 R 29 SHrhol” At A3 inGoER *‘glﬂ?"%% Br8lp, Boeegilet tkye

hydr oxy- 2- pcop ugn§n$xpde@caa3§E Esthpreodn- 2- yl - 7-t hi o-

4- 0X0- 4H 1- benzopyr ane- 2 carboxyllc acid or the sodiumsalt thereof. 17.

(IR 2S)-1-hydrox 3- phenyl) 4-

hydr oxy- 2- pré pyléﬁeﬁéﬁ @§°§¥E} 5@Zf&&ﬁgﬁofémé%?ygﬁpﬁnyl) 8-(4-

4- 0X0- 4H 1- beetgl, )Lraaﬁm@g%o&gr-ho Yitopy 1atiet oxfy )Hoe taedi(B), 542t -dieneat-. -

101 - 18. S)s1-hydro 35 trlfluorone h yh)i-1

acetyl - 3- hyHE % %? ép?ﬁﬁ%é# é 68583Y§8Ef g%éé%ﬁ% %%c %cgé or the

yl-7-thio- 4S@ﬂa rhergodne- 2- carboxylic acid or the sodium salt

t her eof , _ _
13. (1R,2S)-1-hydroxy-1-(3-methylphenyl)-8-(4-acetyl-3-
hydroxy-2-propylphenoxy)-octa-3(E),5(2)-dien-2-yl-7-thio-
4-0x0-4H-1-benzopyrane-2-carboxylic acid or the sodium
salt thereof.

W 14. (1R,2S)-1-hydroxy-l1-phenyl-10-(4-acetyl-3-hydroxy-2-
' propylphenoxy)-deca-3(E);5(Z)~-dien-2-yl-7-thio-4-oxo-4H-
1-benzopyrane-2-carboxylic acid or the sodium salt
thereof.

5. (4R,5S8)-1,1,1-trifluoro-4-hydroxy-11-(4-acetyl-3-
hydroxy-2-propylphenoxy)-undeca-6(E),8(2)-dien-5-yl-7-
thio-4-o0x0-4H-1-benzopyrane-2-carboxylic acid or the
sodium salt thereof.

16. (1R,2S)-1-hydroxy-1-(3-fluorophenyl)-10-(4-acetyl-3-
hydroxy-2-propylphenoxy)-deca-3(E),5(2)-dien-2-yl-7-thio-
4-0x0-4H-1-benzopyrane-2-carboxylic acid or the sodium
salt thereof.

17. (1R,2S)-1-hydroxy-1-(3-bromophenyl)-10-(4-acetyl-3-
hydroxy—z—propylphehoxy)—deca—3(E),5(Z)—dien—2—yl—7—thio—
4-oxo-4H-1-benzopyrane-2-carboxylic acid or the sodium
salt thereof. .



9. (IR 29)-1-hydroxy-1-(3-nethyl phenyl )-10-(4-acetyl -3- -
" hydr oxy- 2- propyl phenoxy) -deca-3 (E), 5(2) -dien-2-yl-7-thio-

4- 0x0- 4H 1- benzopyr ane- 2- carboxylic acid or the sodi um sal t“lmﬂ Hm”""zﬁm " IIII
(IR 2S)-1-hydroxy-1-(3-trifluoronethyl phenyl)-9-(4- * ¢ L M 0§ »
acetyl - 3- hydr oxy- 2- pr opyl phenoxy) - noRat@{E},5 (Z )-di en-2-

yl - 7-t hi 0- 4- oxo- 4H 1- benzopyr ane- 2- carboxylic acid or the sodiumsalt
thereof. 21. (IR 2S)-I-hydroxy-1-(3-trifluoromnethyl phenyl)-11-(4-

acet yl - 3- hydr oxy- 2- pr opyl phenoxy) - undeca-3 (E), 5(2) -dien-
2-y|-7-thiomg;ogiaéts?=benye@akyne-Zacatbﬁxuthmethﬁlphenyb)smdkmnrsalt

ot ony. 2 SRRV braBY) SHecA BrpeyLBhpeRD I aNLY: JfE ) o fT dieka-

4- 0x0- 4H- | - pbA7ebhiane-B8xoatleXybenzapytane-2heasbdkyhicapeidhereshe 23.

IR 2S)-1-h CLa{ 3 henyl ) - 10- (4- acet yl -
g-hydréxy-2¥%§%%§|%ﬁ%gogg%?§é§g-g?é)?5(Z)§diZﬁ?2¥y|-7-

t hi o- 4- oxo-4H 1- benzopyr ane- 2- carboxylic acid or the sodiumsalt thereof.
24-t(%Ré2ﬁ)é§:hyﬂ§Qés)11fﬁ HEbh?XXCQBng%h?hp?b?yi}01Og(4~acetyl-3-
acetyl - 3- hydr gxy-2-pro enoxy) - deca- -di en- 2- e _

yl - 7- t hi 0- 41 §6¥§¥r2?88%?§§9B&H§§¥§6§?ESX5HFS'ééFg'gFePﬁé‘¥%d7u§P%§|t

t her eof . 254-éx00nHOURBenzoOpytiang-ecarpoxyd iaf aclidi o theosadium - 102 -

for. use in a tﬁgggggk the therapeutic treatnent of the human or ani na
a

body. 26. AFB r ¢al conposition conprising a conpound according to
any one of clains 1 to 24 .and at |east one

~ 20. (1R,2S)-1-hydroxy-1-(3-trifluoromethylphenyl)-9-(4-
aCetyl—3—hydroxy—z—propylphenoxy)—nona—3(E),S(Z)—dien—z-
yl-7-thio-4-oxo-4H-1-benzopyrane-2-carboxylic acid or the
sodium salt thereof.

21. (1R;2$)—1—hydroxy—l—(3—trifluoromethylphenyl)—llé(4-

Y acetyl-3-hydroxy-2-propylphenoxy)-undeca-3(E),5(Z)-dien-
24yl—7—thio-4-oxo-4H—15benzopyrane—2—carboxylic acid or
~the sodium salt thereof.

22. (1R,2S)-1-hydroxy-1-(3-chlorophenyl)-10-(4-acetyl-3-
hydroxy-2-propylphenoxy)-deca-3(E),5(Z)-dien-2-yl-7-thio-
4-oxo-4H-1-benzopyrane-2-carboxylic acid or the sodium

- salt thereof.

23. (lR,ZS)—l—hydroxy—l—(3—methoxyphenyl)-10—(4—acetyl—
3—hydroxy—z—pfopylphenoxy)—deca—3(E),5(Z)—dien—2—yl—7—
thio¥4—oxo-4H—1ebénzopyrane—charboxylic acid or the
sodium salt thereof.-

24. (1R, 2S)-1-hydroxy-1-(3-methoxycarbonylphenyl)-10-(4-
acetyl—3Thydroxy—z—propylphenoxy)—deca¥3(E),5(Z)—dien—2—
yl-7-thio-4-oxo-4H-1-benzopyrane-2-carboxylic acid or the
sodium salt thereof.

25. A compound according to any one of claims 1 to 24



,pparpaceutically acceptabl e carrier. 27.. A pharnaceutical conposition
‘conprising a conpound according to claim 14 and at | east ongm‘“\m\m““‘\l“‘“\
pharmaceutically acceptable carrier. 28. A pharnaceutical c | WS
conprising a conpound according to claim 18 and at |east one® ¢

phar maceutical |y acceptable carrier.-2802Aprocess for the preparation of a
conpound of fornula | according to claiml, or a salt thereof, which
process conprises reacting an epoxide of formula Il [err] in which [err],
X, alk, n and [err] are as defined for formula |, with a thiol of fornmula
111 [err] (for)useniphpcRerbodndorstheethergernkid FEPEBRRE 251 EPS with a
salt thereofymafRdor Bndaahr edayconverting a conpound obtai nable in
accordance wth the process in?o a different conpound of fornula I,
separating a stereo- isoneric mxture obtainable in accordance with the
- 103 - progessai phariaeettipalerompasdidonc comprishggaafl cempoumdound
obt ai nabl e i.n_acgordance w t h r l,n S , 2@r edNg a salt
obt ai nabl e Pﬁc85§&P§é%§ea%&t%n%h§fgfg%§§§ ﬁn%% ?ﬁegbbegec%%%%ﬁn 5? into a
di fferent spharmaceutlicaldy eccepiapdeus@rad€sr-ding to any one of clains 1
to 24 for the preparation of a pharmaceutical conposi- tion. 31. The use of
a conpound according to any one of clains ..

27. A pharmaceutical composition comprising a compound

according to claim 14 and at least one pharmageutically

acceptable carrier.

28. A pharmaceutical composition comprising a compound
according to claim 18 and at least one pharmaceutically
acceptable .carrier.
29. A process for the preparation of a compound of

" formula I according to claim 1, or a salt thereof, which

process_comprises reacting an epoxidé of formula II

o)
o)
R N
! X-alk-(CH=CH) —CH—CH-Ry (11)
HO

Ra

in which R;, Ry, X, alk, 'n and R3 are as defined for
formula I, with a thiol of formula III .

HS O_ _Rq
Rs _ (III),

O
in which R4 and Rg are as defined for formula I, or with
a salt thereof, and, if desired, converting a compound
obtainable in accordance with the process into a
different compound of formula I, separating a stereo-
isomeric mixture obtainable in accordance with the



,1'to, 24 for the preparation of an anti-allergic nedica- ment.

* *x € L M § *

- 103 -

process into the components and/or converting a free
compound obtainable in accordance with the process into a
salt, or coﬁverting a salt obtainable in accordance with
the process into the free compound or into a different
salt.

30. The use of a compound according to any one of claims
1 to 24 for the preparation of a pharmaceutical composi-
tion. .

A 31. The use of a compound according to any one of claims
1 to 24 for the preparation of an anti-allergic medica-
ment.



