
0 094239 Description This invention relates to novel
1,3-dioxan-5-ylalkenoic acids and their derivatives, which antagonise one
or more of the actions of thromboxane A2 (hereafter referred to as [ERR]),
and are valuable 5  therapeutic agents.  - It is known that TXA2 is a
potent aggregator of blood platelets and a powerful vasoconstrictor. TXA2
is also a potent constrictor of bronchial and tracheal smooth muscle. TXA2
may therefore be involved in a wide variety of disease conditions, for
example ischaemic heart disease such as myocardial infarction and angina,
cerebrovascular disease such as transient cerebral ischaemia, migraine and
stroke, peripheral 70  vascular disease such as atherosclerosis,
microangiopathy, hypertension and blood clotting defects due to lipid
imbalance, and pulmonary disease such as pulmonary embolism, bronchial
asthma, bronchitis, pneumonia, dyspnoea and emphysema. Accordingly,
compounds which antagonise the actions of TXA2 may be expected to have
therapeutic value in the prevention or treatment of any one or more of the
above- mentioned diseases or any other disease conditions in which it is
desirable to antagonise the actions of ; 5  TXAg. Certain
4-substituted-1,3-dioxan-trans-5-ylalkenoic acids typified by the compound
of the formula A [set out, together with the other structural formulae
referred to herein, on the accompanying formulae sheets] are known (UK
Patent application No. 8004647, published as Serial No. 2046733A) as
inhibitors of the enzyme responsible for the synthesis of TXA2. Similarly,
certain 6-alkynyl-1,3-dioxan-cis-4-ylalkenoic 20  acids typified by the
compound of the formula B are known (Fried at a/ia dv. Prostaglandin and
Thromboxane Research, 1980, 6, 427-436) to inhibit various enzymes in the
arachidonic acid cascade. -  However, neither of these
groups-of1,3-dioxanylalkenoic acids has been described as having any
antagonist action against the effects of TXA2. We have now discovered that
the novel, chemically distinct 4-substituted-1,3-dioxan-5-ylalkenoic acids
25  and their derivatives, of formula I below, unexpectedly possess the
property of antagonising one or more of the actions of TXA2 and this is the
basis for our invention. According to the invention there is provided a
4-phenyl-1,3-dioxan-cis-5-ylalkenoic acid derivative of the formula I
wherein Ra and Rb are independently hydrogen, (2-6C)alkenyl, (1-8C)alkyl
optionally - - --bearing up to three halogeno substituents,
pentafluorophenyl, aryl or aryl-(1-4C)alkyl, the latter two of .- 30  which
may optionally bear up to three substituents selected from halogeno,
(1-6C)alkyl, (1-6C)alkoxy, X.....     (1-4C)alkylenedioxy, trifluoromethyl,
cyano, nitro, hydroxy, (2-6C)alkanoyloxy, (1--C)alkylthio,
(1-6C)alkanesulphonyl, (1-1C)alkanoylamino, and oxapolymethylene of 2 to 4
carbon atoms, provided that when both Ra and Rb are alkyl or alkenyl, the
total number of carbon atoms in Ra and Rb taken together is 8 or less; or
Ra and Rb together form polymethylene of 2 to 7 carbon atoms, optionally
bearing 35   one or two (1-4C)alkyl substituents; Rc is hydroxy
(1-6C)alkoxy or (1- C)alkanesulphonamido; n is the integer 1 or 2; A is
ethylene or vinylene; Y is polymethylene of 2 to 5 carbon atoms optionally
bearing (1-4C)alkyl as a-substituent; benzene ring B optionally bears one
or two substituents selected from s7;         halogeno, (1-6C)alkyl,
(1-6C)alkoxy, hydroxy, (2-8C)alkanoyloxy, (1-6C)alkanoylamino, trifluoro-
methyl and nitro; and the substituents at positions 4 and 5 of the dioxane
ring have cis-relative stereo- :     40-  chemistry; or for those compounds
wherein Rc is hydroxy, a salt thereof with a base affording a physio-
logically acceptable cation. It will be appreciated that the compounds of
formula I contain at least two asymmetric carbon atoms (i.e. at C4 and C,
of the dioxane ring) and may exist and be isolated in racemic and optically
active forms. In addition those compounds of formula I wherein A is
vinylene exist, and may be isolated, in separate 45 stereoisomeric forms
{'E' and 'Z') about that group. It is to be understood that the present
invention encompasses any racemic, optically active or stereoisomeric form
(or mixtures thereof) which is capable of antagonising one or more of the
actions of TXA2, it being well known in the art how to prepare individual
optical isomers (for example by synthesis from optically active starting
materials or resolution of a racemic form) and individual 'E' and 'Z
stereoisomers (for examle by chromatographic separation of- a! mixture 50
thereof), and how to determine the TXA2 antagonist properties using the
standard test described hereafter. In this specification, the terms Ra, Rb
and Rc etc, are used to depict generic radicals and have no other
significance. A particular value for Ra or Rb when it is (1-8C)alkyl is,
for example, methyl, ethyl, propyl, isopropyl, butyl, pentyl, hexyl, heptyl
or octyl, and when it is (1-8C)alkyl bearing up to three halogeno atoms is,
for 55   example chloromethyl, 2-chloroethyl, trifluoromethyl or
2,2,2-trifluoroethyl. 



A particular value for Ra or Rb when it is aryl is, for example, phenyl,
1-naphthyl or 2-naphthyl; when it is aryl-(1--4C)alkyl is, for example,
benzyl, 1-phenylethyl or 2-phenylethyl; and when it is (2-8C)alkenyl is,
for example, vinyl, allyl or 2-methylallyl. Particular values for optional
substituents, which may be present on benzene ring B or on an aromatic 60
moiety which constitutes or is part of Ra or Rb as defined above, are, for
example:- for halogeno: fluoro, chloro, bromo or iodo; for (1-6C)alkyl:
methyl, ethyl, propyl or isopropyl; for (1-6C)alkoxy: methoxy, ethoxy or
propoxy; for (1-4C)alkylenedioxy: methylenedioxy, ethylenedioxy or
isopropylidenedioxy; 65      for (1-6C)alkylthio: methylthio or ethylthio;
0 094 239                                  ( for (1-6C)alkanesulphonyl:
methanesoilphonyl or ethanesulphonyl; for (1-6C)alkanoylamino: formamido,
acetamido or propionamido; for (2-6C)alkanoyloxy: acetoxy or propionyloxy;
and for oxapolymethylene of 2 to 4 carbon atoms, a group of the formula
-CH20CH2- or -CH2CH2OCH2-. In general when one of Ra and Rb is hydrogen it
is preferred that the other of Ra and Rb is arranged so as to have
cis-relative stereochemistry with reference to the substituents at
positions 4 and 5 of the dioxane ring. A particular value for Ra and Rb
when together they form polymethylene of 2 to 7 carbon atoms is, for 10
example, ethylene, trimethylene, tetramethylene, pentamethylene or
hexamethylene; and a particular value for an optional (1-4C)alkyl
substituent thereon is, for example, methyl. A particular value for Rc when
it is (1--6C)alkanesulphonamido is, for example, methanesulphon- amido,
ethanesulphonamido, propanesujphonamido or 1-methylethanesulphonamido. A
particular value for Rc when it is (1-6C)alkoxy is, for example, methoxy or
ethoxy. 15      A particular value for Y is, for example, ethylene,
trimethylene or tetramethylene; and a particular value for an optional
substituent thereorn is, for example, methyl. Specific examples of Ra and
Rb are, fqrexample, hydrogen, methyl, ethyl, propyl, isopropyl, butyl,
pentyl,: hexyl, octyl, vinyl, allyl, 2-methylallyl; trifluoromethyl,
chloromethyl, 2-chloroethyl, phenyl -optionally bearing a fluoro, chloro,
brorno, methyl, methoxy, trifluoromethyl, methylthio, methane- 20
sulphonyl, nitro, hydroxy, cyano, acetamido, methylenedioxy or a
methyleneoxymethylene (-CH20CH2-) substituent, dichlorophenyl,
dimethylphenyl, pentafluorophenyl, 1-naphthyl, 2-naphthyl or benzyl; or
are, for examplte s1nu       hef . frfnimethyl nI oponamethn  or
hexamnethylene, optionally bearing a methyl substituent. Specific values
for benzene ring B are, for example, when it is phenyl, 2-methylphenyl,
2-ethylphenyl, 25  2-isopropylphenyl, 2-methoxyphenyl, 2-fluorophenyl,
2-chlorophenyl, 2-bromophenyl, 2-hydroxyphenyl, 2-trifluoromethylphenyl,
3-trifluoromethylphenyl, 3-fluorophenyl, 3-chlorophenyl, 4-fluorophenyl, 4-
methylphenyl or 2,8-difluorophenyl. . .A preferred value for Rc is, for
example, hydroxy, methoxy, ethoxy, methanesulphonamido or ethane-
sulphonamido, of which hydroxy is especially preferred. 30      A preferred
value for A is vinylene, and for Y is, for example, trimethylene. A
preferred value for n is the integer 1. In general when A is vinylene it is
preferred that the adjacent carbon atoms have cis-relative stereo-
chemistry i.e. the Z' configuration. A preferred value for benzene ring B
is, for example, when it is unsubstituted; ortho-substituted by 35  fluoro,
chloro, methyl, hydroxy, methoxy, ethyl or isopropyl; or meta-substituted
by fluoro or chloro. A preferred group of acid derivatives of the invention
comprises those compounds of formula la wherein Ra and Rb are:- (i)
independently hydrogen or (1-4C)alkyl, optionally bearing 1 to 3 halogeno
substituents; lii) one of the two is hydrogen or (1-4C)alkyl, and the other
is phenyl, naphthyl or phenyl-(1-4C)alkyl, 40  optionally bearing 1 or 2
substituents selected from halogeno, t1-4C)alkyl, (1-4C)alkoxy,
(1-4C)alkylene- dioxy, trifluoromethyl, cyano, nitro, hydroxy,
(2-4C)alkanoyloxy, (1-4C)alkylthio, (1-4C)alkane- 



sulphonyl, (1-4C)alkanoylamino and oxapolymethylene of 2 to 4 carbon atoms,
or pentafluorophenyl; (iii) one of the two is hydrogen and the other is
(5-8Calkyl or (2-6C)alkenyl; or (iv) both together form polymethylene of 2
to 7 carbon atoms optionally bearing a (1-4C)alkyl 45  substituent; Rc is
hydroxy; (1-4C)alkoxy or (1-4C)alkanesulphonamido; and benzene ring B
optionally bears a single substituent located at the 2-position selected
from halogeno, (1-4C)alkyl, (1-4C)alkoxy, hydroxy, (2-4C)alkanoyloxy,
(1-4C)alkanoylamino and trifluoromethyl, or bears a 3-halogeno substituent;
and the substituents at positions 4 and 5 of the dioxane ring have
cis-relative stereochemistry; or for those 50  compounds wherein Rc is
hydroxy, a salt thereof with a base affording a physiologically acceptable
cation. Particular values for the various substituents in the above
preferred group are, for example:- for (1-4C)alkyl: methyl, ethyl, propyl,
isopropyl or butyl; for (5-8C)alkyl: pentyl, hexyl, heptyl or octyl; for
(1-4C)alkoxy: methox, or ethoxy; 55      for (1-4C)alkyl bearing 1 to 3
halogeno substituents: chloromethyl, 2-chloroethyl, 2,2,2-trifluoroethyl or
trifluoromethyl; for phenyl-(1-4C)alkyl: benzyl, 2-phenylethyl or
1-phenylethyl; for halogeno: fluoro, chloro or bromo; for
(1-4C)alkylenedioxy: methylenedioxy, ethylenedioxy or isopropylidenedioxy;
60      for (2-4C)alkanoyloxy: acetoxy or propionyloxy; for
(1-4C)alkylthio: methylthio or ethylthio; for (1-4C)alkanesulphonyl:
methanesulphonyl or ethanesulphonyl; for (1-4C)alkanoylamino: acetamido or
propionamido; and for oxapolymethylene of 2 to 4 carbon atoms:
methyleneoxymethylene (-CH20CH2) or ethyleneoxy 65  (-CH2CH20-'- 3    0 094
239- Specific combinations of Ra and Rb which are preferred are, by way of
example:- 6i) Ra and Rb are both hydrogen, methyl, ethyl, propyl, butyl or
trifluoromethyl; (ii) one of Ra is hydrogen and the other is
trifluoromethyl, chloromethyl, benzyl, isopropyl, hexyl, octyl, phenyl
(optionally bearing 1 or 2 fluoro, chloro, bromo6 methyl, methoxy,
trifluoromethyl, hydroxy, cyano, 5  methylthio or acetamido), phenyl
bearing- methylenedioxy or methyleneoxymethylene (-CH20CH2-),
pentafluorophenyl, 1-naphthyl or 2-naphthyl; and (iii) Ra and Rb together
form trimethylene, tetramethylene, pentamethylene, hexamethylene or a group
of the formula: -CH2CH2.CHCH3.CH2CH2-. Specific preferred values for Ra or
Rb when it is a mono or disubstituted phenyl are, for example, t0
2-fluoro-, 3-fluoro-, 4-fluoro-, 2-chloro-, 3-chloro-, 4-chloro-, 2-bromo-,
3-bromo-, 4-bromo-, 2-methyl-, 3-methyl-, 4-methyl-, 2-methoxy-,
3-methoxy-, 4-methoxy-, 2-trifluoromethyl-, 3-trifluoromethyl-,
4-trifluoromethyl-, 3-hydroxy-, 4-cyano-, 4-methylthio-, 4-acetamido-,
3,4-dichloro-, 2,4-dimethyl-, 3,4-methylenedioxy- and
3,4-(methyleneoxymethylene)-phenyl. Specific preferred values for benzene
ring B are, for example, when it is phenyl, or 2-fluoro-, 2-chloro-, 15
2-bromo-, 2-methyl-, 2-ethyl-, 2-isopropyl-, 2-methoxy-, 2-hydroxy-,
3-fluoro- or 3-chloro-phenyl. A further preferred group of acids of the
invention comprises compounds of the formula lb wherein:- (I) Ra and Rb are
both hydrogen, methyl, ethyl, propyl, butyl, or trifluoromethyl; (ii) or
together form trimethylene, tetramethylene, pentamethylene, hexamethylene
or a group of the formula:---CH2CHV.CHCH3.CH2CH2-; or 20     {iii) Ra is
(3-8C)alkyl, trifluoromethyl, chloromethyl, 2-chloroethyl,
pentafluorophenyl, or phenyl, benzyl or naphthyl, the last three of which
may optionally bear 1 or 2 halogeno, (1-4Calkyl, (1-4C)alkoxy,
trifluoromethyl, -hydroxy, cyano, (1-4C)alkylthio  or (1-4C)alkanoylamino
substituents, or a methylenedioxyor-methyleneoxymethylene substituent, and
Rb is hydrogen; benrene ring B is unsubstituted or is 2-halogeno-,
2-(1-4C)alkyl-, 2-(1--4CQakoxy-, 2-hydroxy- or 25 3-halogeno-phenyl; Ra and
the substituents at the 4 and 5-positions of the dioxane ring have
cis-relative stereochemistry; 



and the carbon atoms adjacent to the vinylene group have the indicated
cis-relative stereochemistry; or a salt thereof with a base affording a
physiologically acceptable cation; or a methyl or ethyl ester thereof; or a
methanesulphonamido, ethanesulphonamido or 1-methylethanesulphonamido
derivative thereof. 30     A preferred value for Ra when it is (3-8C)alkyl
is, for example, isopropyl, butyl, hexyl or octyl. Preferred values for
substituents on Ra when it is phenyl, benzyl or naphthyl are, for example:-
for halogeno: fluoro, chloro or bromo; for (1-4C)alkyl: methyl; for
i1-4C)alkoxy: methoxy; 35     for (1--4C)alkylthio: methylthio; and
.              for (1-4C)alkanoylamino: acetamido. Preferred values for
substituents on benzene ring B are, for example:- for 2-halogeno: 2-fluoro,
2-chloro or 2-bromo; for 3-halogeno: 3-fluoro or 3-chloro; 40     for
2-(1--4C)alkyl: 2-methyl, 2-ethyl or 2-isopropyl; and for 2-(1--4C)alkoxy:
2-methoxy. Particular salts of compounds of formula I wherein Rc is hydroxy
are, for example, alkali metal and alkaline earth metal salts such as
lithium, sodium, potassium, magnesium and calcium salts, aluminium and
ammonium salts, and salts with organic amines or quaternary bases forming
physiologically Xy' 45 acceptable cations, such as salts with methylamine,
dimethylamine, trimethylamine, ethylenediamine, piperidine, morpholine,
pyrrolidine, piperazine, ethanolamine, triethanolamine, N-methylglucamine,
tetra- methylammonium hydroxide and benzyltrimethylammonium hydroxide.
Specific compounds of the invention are described in the accompanying
Examples and of these a compound of particular interest is
5(Z)-7-(2,2-diethyl-4-phenyl-1,3-dioxan-cis-5-yl)heptenoic acid or a 50
pharmaceutically acceptable salt thereof. The compounds of formula I may be
manufactured by conventional procedures of organic chemistry well known in
the art forthe production of analogous compounds. Such processes are
provided as a further feature of the invention and are illustrated by the
following preferred procedures in which Ra, Rb, Rc, benzene ring B, n, A
and Y have any of the meanings defined hereinbefore:- 55     a) For a
compound wherein Rc is hydroxy and A is vinylene, reacting an aldehyde of
the formula 11 with a Wittig reagent of the formula:- (Rd)3P=CH.Y.CO2-M-
111 6o wherein Rd is (1-6C)alkyl (especially methyl or ethyl) or aryl
(especially phenyl), and MI is, for example, an alkali metal cation such as
the lithium, sodium or potassium cation. The process in general produces
compounds of formula I in which the carbon atoms adjacent to the vinylene
have predominantly cis-relative stereochemistry i.e. the "Z" isomer.
However the compounds of formula I having trans-relative stereochemistry
(i.e. the "E" isomer) are also formed in the process and may 65 be obtained
by conventional separation of the mixture of "Z"- and "E"-isomers first
obtained. 4    0 094 239 The Process is conveniently performed in a
suitable solvent or diluent, for example an aromatic solvent such as
benzene', toluene or chlorobenzene, an ether such as 1,2-dimethoxyethane,
dibutyl ether, tetrahYdrofuran, dimethyl sulphoxide or tetramethylene
suiphone, or in a mixture of one or more such solvents or diluents. The
process is generally performed at temperature in the range, for exbanple,
-800C. 5   to 400C. but is conveniently performed at or near room
temperature, that isin the range 15 to 350C. If desired the proportion of
the product of the process with trans-relative stereochemnistry about th
double bond -may frequently be increased by choice of a suitable solvent,
for example tetramnethylene sulphone, and/or addition ofan alkaII halide,
for example lithium bromide, to the reaction mixture. The starting Wittig
reagents of formula Ill are in general well known- in the art or may be
obtained by  f 10  analogous procedures. They are generally formed by
treatment of the corresponding phosphonium halides with a. strong base such
as sodium hydride, lithium dilsopropylamide, potassium t-butoxide or butyl
lithium in a suitable solvent such as that used for-the process itself, and
are generally formed in situ immediately prior to carrying out process (a).



The starting materials of formula 1I may be obtained by the sequences shown
in Schemes 1 or 2, 15  (attached hereafter),-many of which are illustrated
in the accompanying Examples. .    ....  ...  . ........ SCHEMEI . .20
R02C   -          -                                           R02C 4''  '
-4IV 30     -O                                     RO2C           <
0-<          Me ( iv )        HO         NI                          Ole 35
40~~R0 B                                                                C
_> 40
+ ,    45  H O X   +  t-O       |    .      Ra 7JP Vla   0           Vlb>)
( viV alO) Rl-V                         Rb                   X Via
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0 Ra                     ~~~~~~(V)       R -*Rb
Rb 60 ViI                                             1; (n=1) Reagents:
(i) NaCEt, EtOH, allyl bromide .65      (ii UiAIIH4 or LiBH4, THF 5
0004239~~~~~~~~~~~~~~~ai," --:  -   '                          ~~~~~~~~ 094
260 > (iii) p-TsOH, RaRb.Co or RaRb.C(OMe)2 (iv) Zn(BH4)2, Et2O (V) 03,
CH2CI2, then Ph3P; or OSO4, NatO4, t-BuOH, H20 s        (vi) NaH, DMSO,
BrCH2CH(OMe)g                   .. (vii) H', HA0 Notes:. R=(1-4C)alkyl, for
example Me or Et. 10 SCHEME--It- -- .~~~R
.                                          .n              .3.. N      - Ra
Ra b       _ OI    it (n,1) 20                             Vl      -
-            Rb :; :~~~   ,, ~(1 )   'I'(Iit') 26            4- . 0
-pOH                                                              CH20H $
>           Xl                          ~~~~~~~~~~~~R z             Xll Rb
xi                          Rb 35       .
(iv) 40~~4 CHO                                              CH21 4  (n  2)
RaF 



(vi)                            (v) 50 55
OS0 Re.O -               Rb71-Ot~R 60 Reagents: (I) 82H6; then H202 (ii)
Pyridinium chlorochromate, CH2CI2; or 65         DCCI, DMSO, pyridine, TFA
6    *    '                ''  ~~~~~~~0 094 239
g (iii) NaBH4, EtOH                0      2I .iv) p-TsCI, pyridine; then
Nal, acetone, AH i  (V) 1,3-dithiane, lithium dilsopropylamide, THF, -780C.
(vi) Ceric ammonium nitrate, tC. 5 These sequences involve selective
conversions of functional groups which are well known in the synthesis of
structurally analogous compounds, such as the prostaglandins and their
analogues and, in general, similar reaction conditions-to those well known
in the art are used. For example, when alkylthio substituents are to be
present then an appropriate sequence is usedwhich avoids a non-specific
oxidation pr step (e.g. step (v) of Scheme I and step (vi) of Scheme 2.
Similarly, wheni a hydroxy substituent is to be present on  benzene ring B
then a starting material of formula IV may be useyd inr which the hydroxy
substituent has been protected for example as. s.tr-imethylsitlyl ether.
The protecting group is then removed, for example by reaction with
tetrabutylammonium fluoride, in a conventional manner as a final step prior
to carrying outiprocess (a). Similarly, when an acyloxy substituent is to
be present on benzene 15  ring B, this may be produced by acylation of the
corresponding hydroxy derivative of formula 11 using a conventional
procedure as a final step.             . It will be seen that a mixture of
stereioisomers at positions 4,5 of the dioxane rings is generally obtained
- from Scheme 1 and that.it is necessary to separate out the required
cds-stereoisomer..conveniently after cyclisation of the
5-allyl-1,3-dioxanes VII, using a conventional procedure such as
chromatography.. 20  .   The .5-allyl-1 ,3-dioxanes.
VILmay-also-be-obtained .by an acetal exchange reaction analogous to that
described in process 8b), forexample by reacting
[4,5-cisi-5-allyl-2,2-dimethyl-4..phenyl-1 ,3kdioxane with an excess of the
appropriate ketone-or aldehyde of the formula RaRb;CO! (or its dimethyl
acetal or ketal) in the presence of p-toluenesulphonic acid. This procedure
and related alternatives are described in the accompanying Examples.
: 26      The keto esters IV may be! obtained by conventional organic
syntheses as illustrated in. the accompanying Examples. i *(b) Reacting an
erythro-diol derivative of the formula XIII wherein one of Qa and Ob is
hydrogen and -   the other is hydrogen, alkanesulphonyl, arenesulphonyl or
a group of the formula-CRR'.OH wherein R and R' are the same or different
alkyl, with a carbonyl compound of the formula RaRb.CO, or an acetal, 30
hemiacetal or hydrate thereof. -  A suitable'value for Qa or Qb when it is
alkanesulphonyl is, for example, methanesulphonyl or -   ethanesulphonyl
and when it is arenesulphonyl is, for example, benzenesulphonyl
orp-toluenesulphonyl. A suitable value for R or AR is,: for example,
methyl: or ethyl. The carbonyl compound of the formula RaRb.CO (or its
hydrate, or its acetal or hemiacetal with a 35 (1-4C)alkanrol); is
preferably used in excess. Depending on the nature of Qa and Qb different
reaction conditions are necessary. Thus, when Oa and Ob are both hydrogen
or when one is a group of the formula-CRR'.OH and the other is hydrogen,
the reaction is carried out in the presence of an acid catalyst, for
example, hydrogen chloride, hydrogen bromide, sulphuric acid, phosphoric
acid, p-toluenesulphonic acid or the anionic form of a sulphonated 40
polystyrene catalyst, conveniently in a suitable solvent or diluent, for
example an ether such as diethyl 



ether, dibutyl ether, 1,2-dimethoxyethane or tetrahydrofuran, and at a
temperature in the range, for example, 10 to 1200C. The acid catalyst may
also be provided by the inherent acidity of the starting material of
formula XIII wherein Rc is hydroxy, as illustrated in Example 8 hereafter.
I Similarly, when one of Oa and Qb is alkanesulphonyl or arenesulphonyl and
the other is hydrogen, the 45 reaction is carried out first in the presence
of an acid catalyst, for example under the conditions described above to
produce an intermediate of the formula XIII, wherein one of Qa and Gb is
alkanesulphonyl or arenesulphonyl, and the other is a group of the formula
-CRaRb. OH. The latter intermediate may then be cyclised in situ to the
required compound of formula I by addition of a strong base, for example,
sodium hydride or butyl lithium, in a suitable solvent or diluent, for
example in the ether solvent used for the acid 50  catalysed step above,
and at a temperature in the range, for example, 30-100'C. It will be
appreciated that the above mentioned intermediate may also be isolated,
-characterised and separately cyclised under the influence of strong base
to give a compound of formula 1. Such a procedure is encompassed by the
invention. Those starting materials of formula XIII wherein Oa and Qb are
both hydrogen (that is an erythro-diol 56 of formula XIII) may be obtained
by mild hydrolysis or alcoholysis of the dioxane ring of a compound of
formula 1, for example, in which Ra and Rb are both methyl or ethyl
radicals, obtained by another process described herein. This reaction will
normally be carried out at a temperature in the range, for example,
25-1000C. and preferably in the range 30-60tC., using an aqueous mineral
acid such as hydrochloric acid in an alcoholic solvent such as ethanol or
2-propanol. Those starting materials of formula XIII wherein one 60 of Qa
and Qb is a group of the formula -CRR1 .OH and the other is hydrogen, are
generally obtained as intermediates in the above mentioned formation of the
erythro-diol of formula XIII (Qa=Qb=H) and are not normally isolated or
characterised. Accordingly, the invention also provides a process which
comprises reacting a compound of formula I for example wherein Ra and Rb
are methyl or ethyl, with an excess of a compound of the formula RaRb.CO in
the presence of an acid-catalyst (such as those mentioned above), 65
conveniently in a suitable solvent or diluent (such as an ether mentioned
above) and at a temperature in the 7    0 094'239 range for example 10 to
120CC. Those starting materials of formula XIII wherein one Qa and Ob is
alkanesulphonyl or arenesulphonyl and the other is hydrogen, may be
obtained from the corresponding erythro-diol of formula XIII (Qa=Qb=H) by
reaction with one molecular equivalent of the appropriate alkanesulphonyl
or 5 arenesulphonyl halide, for example methanesulphonyl chloride or
p-toluenesulphonyl chloride, in a suitable solvent or diluent (such as an
ether or dichloro'methane) and in the presence of a base such as pyridine
or triethylamine.          ... The erythro-diols of formula XIII (Qa=Qb=H
A=vinylene, Rc=OH) may alternatively be obtained by carrying out the Wittig
reaction in process (a) hereinbefore using'a-friffiethylsilylated aldehyde
of the to  formula XIV (itself prepared, for example, by replacing step
(iii) in Scheme 1 by a conventional silylation procedure) and then removing
the trimethylsulyl protecting groups in a conventional manner, for example
with tetrabutylammonium fluoride, from the Wittig reaction product'~f the
formuaX. Whenasrting material of formula XIII wherein Rc is other than
hydroxy is required, the carboxylic acid group of the Wittig reaction
product XV may be derivatised by the procedures described hereinafter,
prior to the removal of the X5  trimethy sill~ protecting groups. The
starting'materials of-formula*-XIII--wherein A is ethylene may be obtained
by conventiortal hydrogenation of the corresponding compounds wherein A is
vinylene. Process lb) is not normally suitable for the production of
compounds of formula I wherein both Ra and Rb are trifluoromrethyl. 20   ::
Under some circumstances when-Rc is hydroxy in the starting materials of
formula Xil, some degree of concomitant esterification may occur during
process (b) (see Example 83 hereafter), such that hydrolysis [according- to
process Idi hereafer! of the reaction product iuay ba  cessary irr. der to
obtain the '  required compound of formula I wherein Rc is hydroxy. The
necessary starting ketones of formula RaRb.CO and their derivatives are
generally already known 25  or may readily be obtained by standard
techniques of organic chemistry. 



(c) For a compound of formula I wherein Rc is hydroxy, oxidising an alcohol
of the formula XVI. A range of oxidising agents is suitable for use in this
process, for example, chromium trioxide in aqueous sulphuric acid and
acetone; platinum and oxygen in aqueous acetone or tetrahydrofuran; or
alkaline persulphate in the presence of ruthenium trichloride. A suitable
solvent or diluent which is 30  compatible with the oxidising agent may
conveniently be employed. The process may be carried out at a temperature
in the range, for example 10 to 500C., but is preferably performed at or
near room temperature in order to minimise the risk of oxidation of other
sensitive substituents in the molecule. Equally, where such substituents
are present, the process may be conveniently performed in two steps using
two oxidising agents, that is by intermediate formation of the 35
corresponding aldehyde of the formula XVII using an oxidising agent such as
pyridinium chlorochromate (preferably in a solvent such as
dichloromethane), or the Pfitzner-Moffatt reagent (dicyclohexylcarbodi-
imide and dimethyl sulphoxide in the presence of an acid catalyst for
example pyridine trifluoroacetate), in both cases at or near room
temperature. The aldehyde of formula XVII may then be separately oxidised
to the required carboxylic acid of formula I (Rc=OH) by reaction with a
mild oxidising agent such as silver b    4o  oxide in the presence of an
alkali metal hydride such as sodium hydroxide, conveniently in a solvent or
diluent, for example a (1-4C)alkanol such as ethanol, and at or near room
temperature. This latter process is also provided as a feature of the
invention. The starting materials of formula XVI wherein A is a vinylene
radical may be obtained by analogy with process (a) but using a Wittig
reagent of the formula:- v 45 (Rd)3P=CH .Y.CH2.0.Si(CHJ3 (wherein Rd has
the meaning defined previously) and an aldehyde of formula 11 and then
removing the trimethylsilyl protecting group in a conventional manner from
the product to give the required alcohol of 50  formula XVI. Similarly
those starting materials of formula XVI wherein A is ethylene may be
obtained by conventional hydrogenation of the corresponding compounds of
formula XVI wherein A is vinylene. (d) For a compound of formula I wherein
Rc is hydroxy, hydrolysing a compound of the formula XVIII wherein W is
alkoxycarbonyl, phenoxycarbonyl, benzyloxycarbonyl, cyano or carbamoyl. A
particular value for W when it is alkoxycarbonyl is methoxycarbonyl or
ethoxycarbonyl. 55     The hydrolysis is conveniently carried out under the
influence of base, for example an alkali metal hydroxide (such as sodium or
potassium hydroxide) in a suitable aqueous solvent, for example a
(1-4C)alkanol (such as methanol or ethanol) or a glycol (such as ethylene
glycol) at a temperature in the range, for example 15 to 1500C. In general,
higher reaction temperatures are required when W is cyano or carbamoyl, for
example in the range 80-1500C. 60     The starting materials of formula
XVIII wherein W is cyano may be obtained by reaction of an alcohol of the
formula XIX with methanesulphonyl chloride in a suitable solvent such as
dichloromethane in the presence of a base such as triethylamine to give the
mesylate of the formula XX, which is then reacted with potassium cyanide in
dimethyl sulphoxide at 50-100C. The starting alcohols of formula XIX may
themselves be obtained by analogy with those of formula XVI in process (c)
hereinbefore by using a Wittig 65  reagent of the formula: 8    0 094 239
'               '                         ) (Rd)3P=CH.Y. O.Si(CH3)3 wherein
Rd has the meaning defined previously. When A is ethylene the alcohol of
formula XIX may be hydrogenated prior to reaction with methanesulphonyl
chloride. 5      The necessary starting materials of formula XVIII may be
obtained by analogy with other processes described herein. (e) For a
compouind of forrm'ula' [riIrin Ra, Rb or benzene ring B bears a hydroxy
substituent, deprotecting a corresponding derivative of said compound
wherein the hydroxy substituent is protected by a trimethylsilyl,
(11-6C)alkyl (such as methyl or ethyl) or acyl (such as acetyl or benzoyl)
protecting group. to     The deprotection conditions required necessarily
depend on the protecting groups concerned. Thus, for example, when it is
methyl or ethyl (i.e. the startingumaterial-is the corresponding methoxy or
ethoxy compound of formula 1) the: deprotection may be carried out, for
example, by heating with sodium 



thioethoxide in- a suitable solvent (such as N,N-dimethylformamide) at an
elevated temperature, for example 90-160MC. Similarly, when the protecting
group is acyl, it may be removed, for example by 15  hydrolysis in the
presence of a-base-(such as sodium or potassium hydroxide) in a suitable
aqueous solvent [such as a (1- 4C)alkanol or a glycoll at a temperature in
the range, for example 10-60'C. Similarly in the case of a
trimethylsilyl--protecting group, it may be removed for example, by'
reaction with aqueous tetrabutylammonium fluoride or sodium fluoride in
conventional manner. The necessary profected-derivAtives-ofth-elrmUl'a I
compounds may be made by analogy with the 20  other processes described
herein. formula XIII wherein Qa and Qb are both hydrogen, with methylene
bromide in the presence of base. i'   ' ' '    A particularly suitable base
is for example, sodium or potassium hydroxide, or sodium hydride. The
process is preferably carried out in a suitable solvent or diluent, for
example dimethyl sulphoxide, 28  and at a temperature in the range, for
example 10 to 400C., conveniently at or near room temperature. When a
compound of formula I wherein Rc is {1-6C)alkoxy is required, the
corresponding acid of formula I wherein Rc is hydroxy, or a reactive
derivative thereof, is esterified using a conventional procedure. Thus, for
example, an acid of formula I wherein Rc is hydroxy, or a reactive
derivative thereof, may be 30  esterified by reaction with the appropriate
(1-8C)alkanol. It will be appreciated that when a free acid of formula I is
used in the process, water is produced during the reaction. Consequently,
in such cases it is particularly convenient to perform the process in the
presence of a suitable dehydrating agent, for example
dicyclohexylcarbodiimide, in the presence of a suitable solvent or diluent
for example tetrahydrofuran, acetone, methylene chloride or 1,2- 35
dimethoxyethane, at a temperature in the range, for example, 10 to 500C.,
but preferably at or near room temperature. A suitable reactive derivative
of an acid of formula I is, for example, an acid chloride, bromide,
anhydride, mixed anhydride with formic acid, or an azide, which may be
produced from the free acid in conventional manner. When such a derivative
is used in the process, no additional dehydrating agent is 40  necessary,
and the (1-6C)alkanol is conveniently used in large excess, optionally
diluted with a suitable diluent or solvent such as an ether, for example
tetrahydrofuran or 1,2-dimethoxye~thane. In general, when a reactive
derivative of an acid of formula I is used no external heating of the
reaction is necessary. When a compound of formula I wherein Rc is
(1-6C)alkanesulphonamido is required, the 45  corresponding acid of formula
I wherein Rc is hydroxy, or a reactive derivative thereof, is reacted with
the appropriate (1-8C)alkanesulphonamide. Thus, for example a free acid of
formula I wherein Rc is hydroxy may be reacted with a suitable dehydrating
agent, for example dicyclohexylcarbodiimide, optionally together with an
organic base, for example 4-dimethylaminopyridine, in the presence of a
suitable solvent or diluent, for example methylene 50  chloride at a
temperature in the range, 10 to 500C., but preferably at or near room
temperature. Alternatively, a reactive derivative of an acid of formula 1,
wherein Rc is hydroxy, for example an acid halide (such as the acid
chloride) may be reacted with an alkali metal salt (such as the sodium
salt) of the appropriate (1-6C)alkanesulphonamide, conveniently at or near
room temperature and in a suitable solvent or diluent, for example an
ether, N,N-dimethylformamide or methylene chloride. 55      When a compound
of formula I wherein A is ethylene is required, the corresponding compound
of formula I wherein A is vinylene is hydrogenated, in the presence of a
catalyst. The hydrogenation may be carried out in a suitable solvent or
diluent, for example a (1-4C)alkanol (such as ethanol or 2-propanol),
optionally in the presence of water, and at a temperature in the range, for
example, 15 to 350C., using hydrogen at a pressure of, for example, 1 to 2
atmospheres. 60      A suitable catalyst is, for example, a noble metal
catalyst such as palladium metal conveniently on an inert support such as
carbon, barium sulphate or barium carbonate. When a salt of a compound of
formula I wherein Rc is hydroxy is required, it is obtained by reaction
with the appropriate base affording a physiologically acceptable cation, or
by any other conventional procedure. 65      Further, when an optically
active form of a compound of formula I is required, one of the aforesaid 9



*  094 239 processes is carried out using an optically active starting
material. Alternatively, when Rc is hydroxy, a racemic form of the said
compound may be reacted with an optically active form of a suitable organic
base, for example ephedrine, N,N,N-trimethyl (1-phenylethyl)ammonium
hydroxide or 1-phenylethylamine, followed by conventional separation of the
diastereoisomeric mixture of salts thus obtained, for example 5   by
fractional crystallisation from a suitable solvent, for example a
(1-4C)alkanol, whereafter the optically active form of said compound of
formula I may be liberated by treatment with acid using a conventional
procedure for example"using an-aqueous-mineral acid such as dilute
hydrochloric acid. When an optically active form of a compound of formula I
wherein Rc is otherthan hydroxy is required, it may be obtained using the
aforementioned esterification or amidification procedures using the 10
appropriate optically active form of said acid. The intermediates of
formula 1i and VII as defined hereinbefore are novel and are provided as
further separate features- ofthe invention. As stated earlier, the
compounds of formula 1 are antagonists of one or more of the'actions of
TXA2, for example certain of its-actions on blood platelets, the
vasculature andlor the lung. The antagonism may be 15   demonstrated in one
or ather of the following tests:- (a) The standard rabbit aortal strip
model de-vsed by Piper and Vane (Nature,1969,223,29-35) using as agonist a
freshly prepared sqmple-of TXA2, generated by addition of arachidonic acid
(25 jig.) to citrated, platelet rich rabbit plasma (250 jil.) and allowing
the mixture to aggregate fully over 90 seconds before use; -';(b) a
standard blood platelet-aggregation tostbased on that described by Born
(Nature, 1962, 194, 20   927-929) and involving measuring the inhibition by
a test compound of aggregation of citrated, platelet rich human p1istn
induced-bv-subamaximal concentration (in the range 25-100 pgfmQ. of
arachidonic acid;. and - c) a standard bronchoconstriction test involving
measuring the inhibition by a test compound of tne bronchoconstriction
induced in the Konzett-Rossler guinea-pig model (as modified by Collier and
James, 25   Brit J. Pharmaeowli1967,30,283-307) by intravenous
administration of the TXA2 mimetic agent, U46619 at 1--"1.5   . By way of
illustration only, the compound of the formula I,
5(Z)-7-(2,2-dimethyl-4-phenyl-1,3-dioxan- cls-5-yl)heptanoic acid possessed
the following properties in the above tests:- . (a) pA, 6.28: 30      (bi
IC" ca 6.7 x 10 5M; and (c) 90% reduction of bronchoconstriction at 5
mgJkg. Lv. In general, other compounds of formula I show similar or better
levels of activity in test (a) [pA2 5.01, and in at least one of tests (b)
and (c) without any signs of overt toxicity at the active dose in test (c).
Similarly, the following representative group of acids of formula lb show
significant activity in test (a) 36   [pA2 3 5.91 and oral activity at 50
mgJkg. (or much less) in test (c) without any signs of overt toxicity:- 40
4C so 55 60 65 10    0 094 239 Benzene Compound                Re
Rb             Ring B 1       Ethyl                       Ethyl
Phenyl 5 2                    Pentamethylene               Phenyl 3
Methyl                       Methyi       3-Fluorophenyi 10              4
Methyl                      Methyl        3-Chlorophenyl 



5       Methyl                      Methyl        2-Methoxyphenyl 6
Methyl                      Methyl        Phenyl* 7       Ethyl
Ethyl         2-Fluorophenyl 8                    Hexamethylene
Phenyl 20           . 9                 (3-MethylOpentamethylene
Phenyl 10       Trifluoromethyl             H             Phenyl 2*
11        2-Chlorophenyl              H             Phenyl 12
3-Chlorophenyl              H             Phenyl 13     4-Chlorophenyl
H             Phenyl 30             14       3-Fluorophenyl              H
Phenyl 15       4-Fluorophenyl              H             Phenyl 16
2-Methylphenyl              H             Phenyl 35 17       2-Ethylphenyl
H             Phenyl 18       4-Methoxyphenyl             H
Phenyl 40            19        3-Methylthiophenyl          H
Phenyl 20       Isopropyl                   H             Phenyl -  21 --
3,4-Methylenedioxyphenyl      H             Phenyl     - - 45 22
3,4-(Methyleneoxy--    --_                    - - methylene)phenyl
H             Phenyl 23       Methyl                     _ H.       -
Phenyl *   50 24       Methyl                      Methyl
2-Methylphenyl 25       Methyl -           _-        Methyl
2-Hydroxyphenyl 55 * methanesulphonamido derivative The antagonism of the
effects of TXA2 on the vasculiture may be demonstrated in the following 60
manner:- Male rats (Alderley Park strain) are anaesthetised with sodium
pentabarbital and blood pressure is monitored at the carotid artery. The
TXA2 mimetic agent known as U46619 (e.g. R. L. Jones, et a/ia, in
"Chemistry, Biochemistry and Pharmacological Activity of Prostanoids" eds.
S. M. Roberts and F. Scheinmann, at p. 211; Pergamon Press, 1979) is
administerd intravenously via the jugular vein and an 65 ED50 (dose
necessary to produce 50% of the maximum hypertensive effect) is established
(n=3). The ED50 11*    - -e 0094 239 for U46619 is approximately 5 pgikg. A
test compound is then administered either intravenouslY via the jugular
vein or orally via a cannula directly into the stomach and the animal
challenged-with an ED.so dose of U46619, five minutes after dosing with
test compound and then successively every ten minutes until the
hypertensive effect of U46619 is no longer blocked. By way of illustration
only, in this test the laevorotatory form of
5(Z)-(2,2-diethylA4phenyl-1,3-dioxan- cis-5-yl)heptenoic acid showed
significant reduction (>30%) of the hypertensive effects of the TXA2
mimetic U46619 for a period of 120 minutes after oral administration at 50
mg./kg. However, in general preferred compounds of formula I show
significant reduction of the hypertensive effect of U46619, for example for
at least 60 minutes after intravenous administration at 10 mg.kg. or less,
without any signs of 00 overt toxicity at the active dose. Other
illustrative compounds of the invention which may be mentioned as showing
significant reduction of the hypertensive effects of U46619 for at least 60
minutes after oral administration in the above test are, for example,
compounds 1,2,3,5,11,13,20,21,23 and 24 in the above As stated previously,
the compounds of formula I may be used in the therapy or prevention of
diseases :  1   or adverse conditions in warm-blooded anifnals in which it
is desirable to antagonise one or more of the actions of TXA. In 'general,
a-com-fimp d  formul-1will be administered for this purpose byI an oral,
rectal, 



-   intravenous, subcutaneous, intramuscular or inhalation route, so that a
dose in the&'ani , for example 0.5-.20 mgJkg. body weight, will be given-
up to four times per day, varying with the route of administration, the
severity of the condition and the'size and age of the patient under
treatment- '" The co..tounu~ - u'a ' wl' I've11  ;s~or"' *~a.   o   in the
form of  a pharmaceuical composition comprising a compound of formula I or,
where appropriate, a salt thereof as oetineu nereshbre, t with a
pharmaceutically acceptable diluent or carrier. Such compositions are
provided as a further feature of the invention and may be in a variety of
dosage forms. For example, they may be in the form of tablets, capsules,
solutions- orw suspensions for oral administration; in the form of
suppositories for rectal 25   administratiori; in the form of sterile
solutions or suspensions for administration by intravenous or intramuscular
injpction; in the form of aerosols or nebuliser solutions or suspensions
for administration by inhalation; and in the form of'powders together with
pharmaceutically acceptable inert solid diluents such as lactose for
administration by insufflation. The  pharmaceutical compositions may  be
obtained  by  conventional procedures using E  : 30 pharmaceutically
acceptable diluents and carriers well known in the art. Tablets and
capsules for oral - administration may conveniently be formed with an
enteric coating, for example comprising .cellulose acetate phthalate, to
minimise contact of the active ingredient of formula I with stomach acids.
- The pharmaceutical compositions of the invention may also contain one or
more agents known to be of value-in diseases or conditions intended to be
treated; for example, a known platelet aggregation 3    inhibitor,
hypolipidemic agent, anti-hypertensive agent, beta-adrenergic blocker or a
vasodilator may usefully also be present in a pharmaceutical comRosition of
the invention for use in treating a heart or vascular disease or condition.
Similarly, by way of example, an anti-histamine, steroid (such as
beclomethasone dipropionate), sodium cromoglycate, phosphodiesterase
inhibitor or a beta-adrenergic stimulant may usefully also be present in a
pharmaceutical composition of the invention for use in treating a pulmonary
disease or condition. In addition to their use in therapeutic medicine the
compounds of formula I are also useful as pharmacological tools in the
development and standardisation of test systems for the evaluation of the
effects of TXA2 in laboratory animals such as cats, dogs, rabbits, monkeys,
rats and mice, as part of the search for new therapeutic agents. The
compounds of form ula I may also be used because of their TXA2 45
antagonist properties in helping to maintain the viability of blood-and
bloodbvessels-irtwarm-blooded animals (or parts thereof) undergoing
artifical extracorporea circulation, for example during limb or organ
transplants. When used for this purpose a compound of- formula I or a
physiologically acceptable salt thereof will generally be administered so
that a steady state concentration in the range, for example, 0.5 to' 50 mg.
per litre is achieved in the blood. 50      The invention will now be
illustrated in the following non-limiting Examples in which, unless
otherwise stated:- (i) evaporations were carried out by rotary evaporation
in vacuo; (ii) operations were carried out at room temperature, that is in
the range 18-260C; (iii) column chromatography was performed on Merck
Kieselgel 60 (Art, 7734) using approximately 55 50-70 9g of SiO2 per g. of
sample, and monitoring the process by thin layer chromatography on Merck
0.25 mm. Kieselgel 60F 254 plates (Art. 5715), flash chromatography was
performed on Merck Kieselgel (Art 9385); these materials were obtained from
E. Merck, Darmstadt, W. Germany; (iv) yields are given for illustration
only and are not necessarily the maximum attainable; (v) NMR spectra were
normally determined at 90 MHz in CDC13 using tetramethylsilane (TMS) as an
60  internal standard, and expressed as chemical shifts (delta values)
relative to TMS using the following abbreviations for designation of major
peaks: s, singlet; m, multiplet; t, triplet; br, broad; d, doublet. When a
single chemical shift value is given for a multiplet (m) this corresponds
to the centre point of the signals making up the multiplet; (vi) all
end-products were isolated as racemates, and 65 12    0 094 239
(C) (vii) those compounds of formula I wherein A is vinylene may contain
3-5%  by weight of the E- 



stereoisomeric form.
l Example 1 5       (2,2-Dimethyl-4-phenyl-1,3-dioxan-cis-5-yl)acetaldehyde
(2.0 g.) was added under argon with stirring and ice-cooling to a solution
of the ylid prepared from (4-carboxybutyl)triphenylphosphonium bromide
(11.25 g.) and dimsyl sodium (5.4 g.) in dry dimethyl sulphoxide (150 ml.)
and the mixture was stirred overnight. Cautious addition of water (200 ml.)
followed by extraction with ether (3 x 150 ml.) removed the bulk of neutral
material; acidification of the aqueous layer to pH 5-6 with aqueous oxalic
acid followed by 10   extraction with ether, drying (Na2SO4) and
evaporation, gave the crude product as a yellow oil. Column chromatography,
eluting with toluene/ethyl acetate/acetic acid (80:20:2 vv) gave
5(Z)-7-(2,2-dimethyl-4- phenyl-1,3-dioxan-cis-5-yl)heptenoic acid as an oil
(1.8 g.) which solidified on standing to give material of m.p. 76-780C;
NMR: 1.55 (6H, s),1.3-2.6 (9H, m), 3.7-4.3 (2H, m), 5.1-5.5 (3H, m), 7.3
(5H, br s) and 9.59 (1H, s) ppm. 75      The starting material was obtained
as follows:- A solution of ethyl 2-allyl-3-oxo-3-phenyl propionate* (10 g.)
in dry tetrahydrofuran (20 ml.) was added over 5 minutes to a suspension of
lithium aluminium hydride (2 g.) in tetrahydrofuran (130 ml.) with stirring
at -780C. under argon. The mixture was allowed to warm to room temperature,
stirred for 6 hours and was then treated with ethyl acetate (25 ml.) and
saturated aqueous ammonium chloride solution (100 ml.). 20   Filtration,
extraction of the aqueous phase with ether (3 x 150 ml.), drying the ether
layer (Na2SO4) and evaporation gave a pale brown oil (10 g.). Column
chromatography, eluting with chloroform/ethyl acetate (9:1 vW) gave
2-allyl-1 -phenyl-1,3-propanediol as a colourless oil (5.4 g.); NMR:
1.6-2.2 (3H, m), 3.0 (1 H, s), and 7.3 (5H, br s). A solution of
2-allyl-2-phenyl-1,3-propanediol (5.4 g.) in 2,2-dimethoxypropane (250 ml.)
was treated 25   with p-toluenesulphonic acid (26 mg.) and allowed to stand
overnight at room temperature. Addition of triethylamine (5 drops) followed
by evaporation gave a brown oil which on flash column chromatography,
(silica 30:1 per g. sample weight), eluting with toluene/hexane (1:1 vt)
gave (4,5-cis)-5-allyl-2,2-dimethyl-4- phenyl-1,3-dioxane as a colourless
oil (2.1 g.) which solidified on standing to give material of m.p. 41-43C.;
NMR: 1.55 (6H, a), 1.2-1.6 (3H, m), 3.8-4.2 (2H, m), 4.8-5.9 (3H, n), 5.2
(1H, d, J=2.7 Hz) and 30   7.3 (5H, br s) ppm. and
(4,5-trans)-5-allyl-2,2-dimethyl-4-phenyl-1,3-dioxane as a colourless oil
(1.8 g.) which solidified on standing to give material of m.p. 31-34WC.;
NMR: 1.4 (3H,.s), 1.5 (3H, s), 1.3-2.2 (3H, m), 3.5-4.0 (2H, m), 4.5 (1H,
d, J=110Hz), 4.7-5.8 (3K, m) and 7.3 (5H, br a) ppm. Ozonewas passed
through a solution of (4,5-cis-5-allyl-2,2-dimethyl-4-phenyl-1,3-dioxane
(2.1 g.) in met)lylene chloride (200 ml.) at -780C. until a permanent blue
colour developed. The solution was flushed with argon until colourless. A
35   solution of triphenylphosphine (2.1 g.) in dichloromethane (40 ml.)
was added and the mixture was allowed to warm to room temperature.
Evaporation followed by column chromatography, eluting with chloroform/ -
ethyl acetate (19:1 vtv) gave
(2,2-dimethyl-4-phenyl-1,3-dioxan-cis-5-yl)acetaldehyde as a white solid
(2.0 g.), rn.p. 67-690C; NMR: 1.55 (6H, a), 2.0-3.1 (3H, n), 3.7-4.4 (2H,
m), 5.2 (1 H, d, J=2.0 Hz) and 7.3 (5H, br 40   [*Obtained as an oil by an
analogous procedure to that of C. S. Marvel and F. D. Hager, Organic
Syntheses, Coll., Vol. 1, p. 2481. Example 2 Diazomethane was distilled
into a solution of 5(Z)-7-(2 i2cfet1 me-4-pheny.L- .3-dioxan-cis-5. 45
yl)heptenoic acid (320 mg.) in. dry-ether (10 ml.) with ice-cooling until a
yellow-green colour persisted in the mixture. A solution of acetic acid in
ether (10% vv) was added until effervescence ceased. The mixture was
concentrated, diluted with tetrachloromethane (20 ml.), decolourised with
activated charcoal at room temperature and evaporated to give methyl
5(Z)-7-(2,2-dimethyl-4-phenyl-1,3-dioxan-cis-5-yl)heptenoate -    as a
colourless oil (300 mg.); NMR: 1.5 (61, s), 1.4-2.4 (9H, in), 3.65 (3H, 5),
3.7-4.3 (2, m), 5.2 (3H, m) and so   7.3 (5H, s) ppm; m/e 332 (MW. Example
3 In a similar manner to Example 1, except that
(4-carboxypentylitriphenylphosphonium bromide was used instead of
(4-carboxybutyl)riphenylphosphionium bromide, there was obtained
6(Z)-8-(2,2-dimethyl- 6   34-phenyl-1,3-dioxan-cis-5-yl)octenoic acid as a
colourless oil (2.2 g.); NMR: 1.5 (6H, s), 1.2-3.5 (11H, m), 3.7-4.3 (2H,
m) and 7.3 (5H, in) ppm; m/e 404 [M+ + (CH3)3Sil. Example 4 In a similar
manner to Example 1, but starting from
(2,2-diethyl-4-phenyl-1,3-dioxan-cis-5- 60   yl)acetaldehyde, there was
obtained 5(Z)-7-(2,2-dimethyl-4-phenyl-1,3-dioxan-cis-5-yl)heptenoic acid
as a, colourless oil in 45% yield; NMR: 0.7-1.2(6H, m), 1.3-2.6 (13H, m),
3.7-4.3 (2H, in), 5.1-5.5 (3H, m) and 



7.3 (5H, br s) ppm; m/e: 347 (M++H) and 317 (M+-C2H6). The starting
material was obtained as follows:- A solution of
(4,5-cis)-5-allyl-2,2-dimethyl-4-phenyl-1,3-dioxane (20 g.) in
tetrahydrofuran (400 ml.) was 65   treated with a solution of hydrochloric
acid (2M, 10 ml.) in water (100 ml.) and the resulting solution was 13:
$L~~~~~~I.~~~~~~treatedw  hydrochloric
:3~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~: ~~~~~~~~~~~. ..    0 094239 heated
under reflux for 3 hours. The mixture was evaporated. The brown oil
obtained was dissolved in w-'    ethyl acetate (200 ml.). The solution was
washed with water 13 x 100 ml.), dried (Na2SO4) and evaporated to give
crude erythro-2-allyl-1-phenyl-1,3-propanediol (17 g.) as a colourless oil
which was used without further purification. 5      A solution of crude
erythro-2-allyl-1-phenyl-1,3-propanediol (17 g.) in toluene (200 ml.)
containing 3- pentanone (10 g.) and p-toluenesulphonic acid (50 mg.) was
heated under reflux for 4 hours using a Dean and Stark apparatus for
removal of water. The reaction mixture was diluted with toluene (100 ml.),
washed with aqueous sodium hydroxide (2M, 50 ml.) and then water (100 ml.),
dried (Na2SO4) and evaporated to give a brown oil which on column
chromatography, eluting with toluene, gave (4,5-cis)-5-allyl-2,2-diethyl-4-
*10  phenyl-1,3-dioxane (5.8 9.) as a colourless oil; NMR: 0.7-1.2 (6H, m),
1.4-2.6 PH, m), 3.7-4.3 (2H, m), 4.7-5.9 (3H, m), 5.2 (1H, d, J=3Hz) and
7.3 (5H, m} ppm. Ozone was passed through a solution of
(4,5-cis)-5-allyl-2,2-diethyl-4-phenyl-1,3-dioxane (5.8 g.) id di-
chloromethane (600 ml.) at -78tC. until a permanent blu- colour developed.
The solution was flushed with argon until colourless. A solution of
triphenylphosphine (7.5 g.) in dichloromethane (150 ml.) was then 15 added
and the mixture was stirred overnight at -200C. and for 3 hours at room
temperature. The mixture was evaporated and the residue was purified by
column chromatography, luting with chloroform/ethyl acetate 119:1, v/) to
give (2,2-diethyl-4phenyl-1,3-dioxan-cis-5-yl)acetaldehyde as a colourless
oil (4.3 g.); NMR: 0.7-1.2 (6Hn m), 1.6-3.0 (7H m), 3.64.4 (2H, m), 5.2 (1
H, d, J=2.4 Hz),7.3(5H, br s) and 9.5 {1H, s) ppm.     ' 20 Example 5 In-a
similar manner _   Exmple 1, but starting from
[2,2-dimethyl-4-(2-methylphenyl)-1 ,3-dioxan-cis-5- ylJacetaldehyde, there
was obtained
5(Z)-7-[2,2-dimethyl-4-(2-methylphenyl)-1,3-dioxan-cis-5-yll-heptenoic
'acid as a white solid (0.69 g.); m.p. 72-75C.; NMR: 1.55 (6H, s), 2.3 (3H,
a), 1.3-2.7 (9H, m), 3.7-4.3 (2H, 25  m), 5.0-5.6 (3K, mn) and -7.1-7.6
(4H, m) ppm; m/e: 333 [Mt+HI.' The startirig material was obtained as an
oil using an analogous procedure to that described in Example 1; NMR: .5
(3H, s), 1.6 (3H, s), 1.8-2.9 (3H, m), 2.4 (3H, a), 3.6-4.2 (2H, m}, 4.9
(1H, d, J=9Hz), 7.1-7.6 (4H, ml and 9.45 (1H, sI ppm; starting from ethyl
2-allyl-3-(2-methylphenyl)-3-oxopropionate, itself obtained as an oil using
a similar procedure tq that of C. S. Marvel and F. D. Hager, Organic
Synthesis Coll. 30  Vol. 1, p 248.      ' The following intermediates
analogous to those in Example 1 were isolated:- (a)
2-allyl-1-(2-methylphenyl)-1,3-propanediol as a colourless oil; NMR:
1.6-2.6 (3H, m, 2.3 (3H, s), 3.7 (2H, d), 4.8-6.0 A4H, m) and 7.0-7.7 (4H,
m} ppm; (b) (4,5-cis)-5-allyl-2,2-dimethyl-4-(2-Methylphenyl)-1,3-dioxane
as an oil; NMR: 1.3-2.6 (3H, m), 1.55 35  (6H, s), 2.3 (3H, s), 3.7-4.3
(2H, ml, 4.8-5.8 (3H, m), 5.3 (1H, d, J=2.7 Hz) and 7.0-7.7 (4H, m} ppm.
Example 6 In a similar manner to Example 1, but starting from
(4-phenyl-1,3-dioxan-cis-5-yl)acetaldehyde, there was obtained:
5(Z)-7-(4-phenyl-1,3-dioxan-cis-5-yl)heptenoic acid as a colourless oil in
61% yield, which 40  solidified to give material of m.p. 42-46tC.; NMR:
1.5-2.6 (9H, m), 3.7-4.3 (2H, m), 4.8-5.6 (5H, m) and 7.3 (5H, br a) ppm;
m/e 290 [M*]. The starting material was obtained as follows:- A solution of
crude erythro-2-allyl-3-phenyl-1,3-propanediol (50 g.) in toluene (100 ml.)
containing  J dimethoxymethane (5 ml.) and p-toluenesulphonic acid (25 mg.)
was heated under reflux for 2 hours. *   45  Further dimethoxymethane (2
ml.) was added and heating was continued for 1 hour. The reaction mixture 



was cooled and washed with water (2 x 50 ml.). The organic phase was dried
(Na2SO4) and evaporated. The brown oil obtained was purified by column
chromatography, eluting with toluene to give (4,5-cis)-5-
allyl-4-phenyl-1,3-dioxane (A) (520 mg.) as a colourless oil; NMR 1.5-2.6
(3H, m), 2.7-4.3 (2H, m), 4.5.9 (5H, m), 5.3 (1H, d, J=6Hz) and 7.3 (5H, br
s) ppm. 50      A solution of A (500 mg.) in t-butyl alcohol (5 ml.) was
added to a solution containing sodium periodateI (1.2 g.), water (5 ml.),
t-butyl alcohol (35 ml.) and osmium tetroxide (5 ml.). The mixture was
stirred for 3 hours. Water (100 ml.) was added to dissolve the precipitate
and the aqueous solution was extracted with toluene (3 x 50 ml.). The
extracts were dried (Na2S04), evaporated and gave, after column
chromatography, eluting with chloroform/ethyl acetate (19:1 vlv),
(4-phenyl-1,3-dioxan-cis-5-yl)- 55  acetaldehyde as a colourless oil (200
mg.); NMR: 2.1-3.2 (3H, m), 4.1 (2H, m}, 4.0 5.4 (3H, m), 7.3 (5H, br s)
and 9.6 (1K, br s) ppm. Example 7 A solution of
3-(2,2-dimethyl-4-phenyl-1,3-dioxan-cis-5-yl)propionaldehyde (500 mg.) in
dry dimethyl 60  sulphoxide (5 ml.) was added under argon with ice-cooling
to a stirred solution of the ylid prepared from (4-
carboxypropyl)triphenylphosphonium bromide (2.4 g.) and dimsyl sodium (1.2
g.) in dry dimethyl sulphoxide (20 ml.). The mixture was stirred for 18
hours. Water (50 ml.) was added and the aqueous mixture was extracted with
ether (3 x 50 ml.) to remove the bulk of the neutral material. The aqueous
layer was acidified to pH 5-6 (2M hydrochloric acid) and extracted with
ether (4 x 50 ml.). The combined 65  extracts were dried (Na2SO4J and
evaporated. The residual yellow oil was purified by column chromato- 14
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e graphy eluting with toluene/ethyl acetate/acetic acid (80/20/2 vN) to
give 4(Z)-7-(2,2-dimethyl-4-phenyl-1,3- dioxan-cis-5-yl)-heptenoic acid as
an oil (300 mg.); NMR: 1.5 (6H, sI, 1.3-2.6 (91-1, in), 3.7-4.3 (2H, m),
4.9-5.4 (3H, m} and 7.3 (5H, br s) ppm; mWe: 191, 107 and 91. The starting
material was obtained as follows:- 5       A solution of borane in
tetrahydrofuran (OM, 11 ml.) was added over 10 minutes to an ice-cooled,
stirred solution of (4,5-cis)-5-allyl-2,2-dimethyl-4-phenyl-1,3-dioxane
(2.32 g.) in dry tetrahydrofuran (50 ml.) under argon. Stirring was
continued for 30 minutes and the mixture was treated sequentially with
aqueous sodium hydroxide (iM, 20 ml.) and hydrogen peroxide (30% wN; 5
ml.). After a further 30 minutes, saturated brine (100 ml.) was added and
the mixture was extracted with ethyl acetate (3 x 70 ml.). t0 The extracts
were dried (Na2SO4) and evaporated to give
3-(2,2-dimethyl-4-phenyl-1,3-dioxan-cis-5-yl)-1- propanol (B) (2.6 g.) as a
colourless oil which was used without further purification. A suspension of
pyridinium chlorochromate (1.62 g.) in dichloromethane (25 ml.) was treated
with a solution of B (1.25 g.) in dichloromethane (10 ml.). The mixture was
stirred for 40 minutes. Ether (100 ml.) was then added and the solution was
poured through a short column containing activated magnesium silicate
(25g., 60-100 15   Mesh). The column was thoroughly eluted with ether and
the eluate was evaporated. The residual oil was purified by column
chromatography, eluting with chloroform/ethyl acetate (9:1 vv), to give
3-(2,2- dimethyl-4-phenyl-1,3-dioxan-cis-5-yl)propionaldehyde as a
colourless oil (550 mg.); NMR: 1.56 (6H, s), 1.2-2.3 (5H, m), 3.7-4.3 (2H,
m), 5.2 (1Htbr s), 7.3 (5H1 br s) and 9.55 (1H, s) ppm. 5 20
Example 8 A solution containing
erythro-5(Z)-9-hydroxy-8-hydroxymethyl-9-phenyinonenoic acid (140 mg.), p-
-t  Pncaulphonic acid (5 mg.) and-pheiyJ                           I
Inahydof an -(5 mI.Ewas heated-rt-60-650C;for24 hours.- The
cooled-reaction- mixture was evaporated and the residue diluted with ether
(10 ml.). The sotutionjobtained was washed with water (5 ml.>, saturated
aqueous 25  sodium bicarbonate (5 ml.), water (5 ml.) anfsaturated brine (5
ml.) then dried (MgSO4) and evaporated to give a yellow oil, which was
purified by column chromatography, eluting with dichloromethane/methanol
(19:1 v/v), to give 5(Z)-7-(2-benzyl.4-phenyl-1,3-dioxan-cis-5-yl)heptenoic
acid as a pale yellow oil (100 mg.); NMR: 1.3-2.6 (9H, m), 3.0 (2H, d),
3.7-4.3 (2H, m), 4.8-5.5 (4H, m} and 7.3 (5H, br s) ppm; microanalysis,
found: C, 75.7; H, 7.6%; calculated: C, 75.79: H, 7.37%. 30      The
starting material was obtained as follows: A solution containing
5(Z)-7-(2,2-dimethyl-4-phenyl-1,3-dioxan-cis-5-yl)heptenoic acid (5.2 g.),
water 



(20 ml.) and aqueous hydrochloric acid (2M, 3 ml.) in tetrahydrofuran (180
ml.) was heated at 60-700C. for 3 hours and then evaporated. The residue
obtained was diluted with ethyl acetate (100 ml.), washed with water (3 x
100 ml.), dried (Na2SO4) and evaporated to give crude
erythro-5(Z)-9-hydroxy-8-hydroxymethyl- 35 9-phenyl-5-nonenoic acid as a
colourless oil (4.5 g.) which was used without further purification.
Example 9 Using a similar procedure to that in Example 8, but starting from
cyclohexanone diethyl acetal, there was obtained
5(Z)-7-(4'-phenyl-[cyclohexanespiro-2'-1,3-dioxan]-cis-5'yl)heptenoic acid
as a colourless oil, 40   which solidified on standing to give material of
m.p. 76-790C.; NMR: 1.3-2.7 (19H, m), 3.7-4.3 (2H, m), 5.2-5.6 (3H, m) and
7.3 (5H, br s) ppm; m/e: 358 (M+). Examples 10-22 Using a similar procedure
to that described in Example 1, but starting from the appropriate aldehyde
of 45  formula 11 (n=l) and the ylid from
(4-carboxybutyl)triphenylphosphonium  bromide, the following compounds of
the formula lb (Ra=Rb=methyl) 55 60 65 15
-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~- -        -4- .*4f~.... 0.094
239 Ring                         NMR               Mass         Base/ B
m.p.          (Ring B-1H)        Spectrum      Yield Ex.     Subs.
(C.)            ppm                mWe          1 10    2-CI          58-62
7.28 (3H, m)          (M + H)        0163 7.75 (1H, m)          353 11
2-F           71-74      7.07 (3H, ml          (M + H)        D/35 7.5 11H,
m)           337 12    2-CF3           oil      7.55 (4H, m)          WM +
H)        D/33 14~  2~Pr'~l--    7.2  --   387 13    2-O1V~e      112.114
.*.1 I1H, m)             (    Hl       T/59 1-.7 (3H, 8, We)      349 145
2Et            oil     7.7 (3H, rn  _            + H. t-'. 7.6 (1H, m)
361 3.03 (1H, m) 1.21 (6H, d) 15    2-Et            oil      7.17 O3H, ml
(M + H)        TI18 7.46 (1H, ml          347 .
~~~~~~~~2.57 (2H, q)-- 1.16 (3H1, t) 16    2,6-F2          oil      6.86
313H, m)         IM + H)       TM4 7.19 (1H, m)          355 17    3-F
50-53      6.8-75 (4H, m)        (M-Me)         D/27 321 .150 18    4-Me
94-99      7.1-7.28 (4H, m)      (M + H)       T180 2.3 (3H, s; CH$)
333 19    3-CF3 -       55-58      7.4-7.58 (4H, m)      (M-Me)        T/93
386.1698 20    3-Cl            oil      7.0-7.3 (4H, ml       (M-Me)
T/60 337.120 21    4-NO2           oil      7.4-8.4 (4H, m)       (M)
363.1671      B/69 22    4-F           74-77      6.9-7.4 (4H, m)       (M
+ H) 337           TJ75 



16    e  0094 239 Notes:-'
'' (i) NMR: determined at 90 MHz in CDCI3; all the spectra contained the
following additional signals: 1.55 (6H, s, CH3),1.3-2.6 (9H, m; CH2,CH),
3.7-4.3 (2H, m, OCH2) and 5.1-5.5 (3H, m; CH=CH, OCHPh). 5 (ii) Bases used
for generation of ylid: D=dimsyl sodium + dimethyl sulphoxide; T=potassium
t-butoxide + tetrahydrofuran; B=butyl lithium + tetrahydrofuran. to
The solvent used for the generation of the ylid was used for the reaction
between the ylid and the aldehyde of formula 11. (iii) For Ex. 21, the ylid
was added to a solution of the aldehyde in tetrahydrofuran at -700C. The
necessary starting aldehydes of formula 11 (Ra=Rb=CH;, n=l) were obtained
in yields of 56-95% from the corresponding derivatives of-formula VII
(Ra=Rb=methyl) in an analogous manner to that described in Example 1
starting from the appropriate ethyl 2-allyl-3-(substituted
phenyl)-3-oxopropionate of formula V (R=ethyl). The aldehydes hasthe
following properties:- 20            -_._-_; Ring            5 '-
IR                             -            . .. __ B~  "~~~NMR@   _-
--(-,Physical-- No.       SubHYT.(scg m-1) 'm1
Form 25              10a     2-Cl        7.25 (3H,rm)             1720
oil 7.55 (1H, m) 11a     2-F                                 1720      oil
30 12a    2-CF3                                1720      oil 13a     2-OMe
**                  1720      oil 35              14a     2-Pr'**
1720     oil 15a     2-Et                                1720      oil 16a
2,6-F2      7.12 (3H, m)            1720      solid m.p. 46-470C 17a
3-F            **                   1720      oil 45              18a
4-Me            **                   1720      oil 19a     3-CF3
**                   1720      oil 20a     3-Cl            **
1720      oil 50
; 21a     4-NO2       7.4-8.4 (4H, m)         1715      oil -  22a   4-F
1720      oil 55 Notes: IR: Infra-red spectra were generally determined as
liquid films on rock-salt plates. NMR: All the spectra contained the
following additional signals: 1.55 (6H, s, CH3), 2.0-3.1 {3H, m, CH-CQCHO),
3.7 {2H, m, OCH2) and 5.2 (11H. d, J=2Hz, OCHPh). 60               **: NMR
spectrum  not determined; material essentially pure by thin layer
chromatography (TLC) (SiO2:1 :9 v/v ethyl acetate/chloroform). The
following  intermediate
(4,5-c/s)-5-allyl-2,2-dimethyl-4-phenyl-1,3-dioxanes of formula VIl
(Ra=Rb=Methyl) were isolated (any isomeric
{4,5-trans)-5-allyl-2,2-dimethyl-4-phenyl-1,3-dioxane being 65   removed by
chromatography):- 17   



.  . . .~~~~~~~~~~~~~~~~~WR~.O 0 094 239 *                     ~~~~~~~Ring
Bing           NMR              Yield         Physical No.       Subs
(Ring B-fH)         1%)            Form 5Oa     2-Cl        7.27 O1N, m)
38       oil 7.61 (1H, m) tlb     2-F         7.07 3H, m)             24
oil 7.49 (IH, m) 12b     2-CF3       7.52 (4H, m)             10      oil
13b     2-OMe       7.11 (4H, m)             56      Solid 3.82 (3H, s,
OMe)                m.p. 77-79C. 20           14b     2-Pr
21       oil F . _ _ Uib_             .                   : p~t-- 1j' 1 H,
m}  - 42  oil 7.42 (1H, m) 25 1.21 (3Hi m, Mel 16b     2,6-F2      6.95
(21-1, m)          80       oil 7.31 (1H, m) 17b     3-F         6.8-7.45
(4H, m)        28       oil 18b     4-Me        7.0-7.25 (4H, m)        21
oil 2.3 (3H, a, CH3) 19b    3-CF3        7.4-7.65 (4H, m)        30
oil 20b     3-Cl        7.1-7.35 (4H, m)        26       oil 21b   4NO2
7.4-8.4 (4H, m)         33       oil 22b     4-F         6.9-7.4 (4H, m)
39       oil 45 Notes: NMR: the following NMR signals were common to all
the compounds: 1.55 (6H, s), - 1.2-1.8 (3H, m), 3.8-4.2 (21-1, m), 4.8-5.9
(3H, m) and 5.2 O1H, d, J=2.71-z). Yields: yields quoted are from the
2-allyl-3-(substituted phenyl)-3-oxo-propionate of 50        fvrmunt
VifR&=Rb-methyl, R=ethyl). That quoted for No. 16b is from essentially pure
erythro-2-allyl-1-(2,6-difluorophenyll-1,3-propanediol and that quoted for
No. 13b is from 4:1 etythro- to threo-2-allyl-1
-(2-methoxyphenyl)-1,3-propanediol. 55      The 5-allyl-1,3-dioxane
derivatives of formula Vl1 (Ra=Rb=methyl) were themselves obtained by
cyclisation of the erythro-form of the appropriate 2-allyl-1-(substituted
phenyl)-1,3-propanediol of formula Via (Ra=Rb=methyl) in the presence of
2,2-dimethoxypropane by analogy with the procedure in Example 1. The
required erythro-diols of formula Via were generally obtained, together
with the corresponding threo-diols of formula Vib, as oils by lithium
aluminium hydride or lithium borohydride reduction of the 6o  ethyl
2-allyl-3-(substituted phenyl)-3-oxopropionate of formula V and were used
without special purification or characterisation. Alternatively the
erythro- diol of the formula'Via may be obtained essentially free of the
threo-isomer Vlb by a two stage reduction procedure using first zinc
borohydride followed by lithium aluminium hydride. The latter procedure is
illustrated by the production of
erythro-2-allyl-1-(2,6-difluorophenyl)-1,3-propane- 65  diol:- 18    \..>
(a)A sluton    ahydouszin         0 094 239            e (a) A solution of
anhydrous zinc chloride (1.7 g.) in anhydrous (ther (20 ml.) was added to a
stirred suspension of sodium borohydride (1.1 g.) in anhydrous ether (40
ml.) andthe mixture stirred for 18 hours. Solid material was removed by
filtration. A solution of ethyl
2-allyl-3-(2,6-difluorophenyl)-3-oxopropionate (1.4 g.) in anhydrous ether
(10 ml.) was then added over 5 minutes to the filtrate which has been
cooled to 



5  0GC. The subsequent mixture was stirred at 0AC. for 45 minutes. 2M
Hydrochloric acid was then added until gas evolution ceased. The organic
phase was separated, washed with saturated brine, dried WMgSO4) and
evaporated. The oil (1.3 g.) obtained was purified by flash column
chromatography on silica (40 g.) using 15% v/v ethyl acetate in petroleum
ether (b.p. 60-800C.) as eluent to give ethyl erythro-2-allyl-3-(2,6-di-
fluorophenyl)-3-hydroxypropionate (A) (400 mg.) as an oil; NMR: 1.02 (3H,
t), 2.58 (38, m), 3.12 (1H, m), 10  3.90 (2H, q), 5.13 (3H, m), 5.83 (1H,
m), 6.83 (2H, m) and 7.24 (1H, m) ppm. ( b) A solution of the ester (A)
(340 mg.) in anhydrous ether (10 ml.) was added under nitrogen over 3
minutes to a stirred suspension of lithium aluminium hydride (120 mg.) in
anhydrous ether (30 ml.) at 00C. The mixture was heated under reflux for 30
minutes and cooled by ice-water. Ethyl acetate (2 ml.) in anhydrous ether
(10 ml.) was then added, followed by saturated ammmonium chloride solution
(25 ml.). 1s The mixture obtainbd was separated by filtration. The organic
phase was washed with saturated brine, dried (MgSO4) and evaporated to give
erythro-2-allyl-1-(2,6-difluorophenyl)-1,3-propanediol as an oil (252 mg.);
NMR: 2.30 (5H, m), 3.60 (2H, d), 5.18 (38, m), 5.9 {1H, m), 6.95 (2H, m)
and 7.30 (1H, m) ppm. The lithium borohydride procedure is illustrated by
the production of 2-allyl-1-(2-ethylphenyl)-1,3- propanediol:- 20    A
solution of 2-allyl-3-(2-ethylphenyl)-3-oxopropionate (7.3 g.) in dry
tetrahydrofuran (THF) (40 ml.) was added during 10 minutes to a stirred
suspension of lithium borohydride (1.32 g.) in dry THf (40 ml.) at '0C.
under a nitrogen atmosphere. The mixture was then stirred at room
temperature for 18 hours, cooled to 0-50C. and water (40 ml.) added. The
aqueous mixture was acidified to pH 2 (concentrated hydrochloric acid) and
extracted with ethyl acetate (3 x 120 ml.). The combined extracts were
washed with saturated 25  brine, dried (MgSO4) and evaporated. The residual
oil (6.1 g.) was purified by chromatography on silica (180 g.) using 3:7
v/v ethyl acetate/petroleum ether (b.p. 60G-C.) to give
2-allyl-1-(2-ethylphenyl)- propane-1,3-diol (containing approximately 4:1
erythro- to threo-forms) as an oil (4.0 g.); NMR: 1.19 (3H, m), 2.04 (58,
m), 2.59 (2H, m), 3.76 (21, m), 5.02 (3H, mi), 5.67 (1H, m), 7.17 (3H, m),
and 7.47 (1H, m) ppm. The starting ethyl 2-allyl-3-(substituted
phenyl)-3-oxopropionates of formula V (R=ethyl) may be 30 obtained as oils
by allylation f -the appropriate 3-(substituted phenyl)-3-oxopropionate
using the general procedure of Marvel and Hagor.- Examples of esters of
formula V obtained in this way are those wherein benzene ring B is
2-chloro-, 3Xchloro, 3-fluoro-, 2-methoxy-, 2-isopropyl-,
2-trifluoromethyl, 3-trifluoro- methyl- and 4-methyl-phenyl. The necessary
starting 3-oxopropionates were made using one of the following well known,
standard procedures:-- 35     (a)-reaction of the appropriate substituted
benzoyl chloride with t-butyl ethyl malonate and magnesium -     - ethoxide
to give the corresponding t-butyl ethyl 2-(substituted benzoyl)malonate
which is then thermolysed at 100C, in vacuo in the presence of
p-toluenesulphonic acid (e.g. those 3-oxopropionates wherein benzene ring B
is 2-chloro-, 2-methoxy-, 2-isopropyl- and 2-trifluoromethyl-phenyl); or
(b) reaction of the appropriate substituted benzoyl chloride with the
dilithium salt of monoethyl 40  malonate (obtained from two molecular
equivalents of butyl lithium in hexane at.--700C.) at -65t, followed by
acidification with concomitant decarboxylation at room temperature (e.g.
those 3- oxopropionates wherein benzene ring B is 3-fluoro-, 3-chloro-,
3-trifluoromethyl- and 4-methyl-phenyl). be Alternatively, the starting
2-allyl-3-(substituted phenyl)-3-oxopropionates of formula V (R=ethyl) may
be obtained from t-butyl ethyl malonate as illustrated below:- 46     (a)
Potassium carbonate (28.0 g.) was added to a stirred solution of t-butyl
ethyl rnaloite137.6 g.) in dry NN-dimethylformamide (DMF) (100 ml.). After
1 hour allyl bromide (34 ml.) was added. The mixture was heated at 700C for
66 hours, cooled to room temperature and diluted with water (900 ml.). The
mixture obtained was extracted with ethyl acetate (3 x 200 ml.). The
extracts were dried (MgSO4) and evaporated. The oil obtained was purified
by flash column chromatography eluting with 1:15 v/v ethyl acetatei 50
petroleum ether (b.p. 60-80C.) to give t-butylethyl -2-allylrnalonate as a
colourless oil (15.6 g.), b.p. 70-72C. at 0.2 mmHg; NMR: 1.21 (3H, t), 1.42
(9H, s), 2.66 (2H, m), 3.28 (1H, m), 4.16 (2H, q), 5.06 (2H, m}) and 5.76
(1H, m) ppm. (b) Sodium hydride (2.8 g., 50% w/w dispersion in mineral oil)
was added over 15 minutes to an ice cooled solution of t-butyl ethyl
2-allylmalonate (i3.4 g.) in dry DMF (120 ml.) under nitrogen. The mixture
55 was stirred at room temperature for 45 minutes and cooled to 0C.
2-Ethylbenzoyl chloride (10.1 g.) was added over 2 minutes and the mixture
stirred at room temperature for 18 hours. The DMF was evaporated and the
residue shaken with water (100 ml.) and ethyl acetate (200 ml.). The ethyl
acetate phase was separated, washed with saturated brine, dried (MgSO4) and
evaporated. The oil obtained (21.8 g.) was purified by flash column
chromatography on silica (650 g.) using toluene as eluant to give t-butyl
ethyl 2- 



60 allyl-2-(2-ethylbenzoyl)malonate (14.3 g.) as an oil; NMR: 1.25 (15H,
m), 2.7 (2H, q), 2.9 (2H, d), 4.12 (2H, q), 5.31 (2H, m), 6.05 (1H, m) and
7.35 (4H, m) ppm. (c) A mixture of t-butyl ether
2-allyl-2-(2-ethylbenzoyl)malonate (14.3 g.), acetic anhydride (4 ml.)
andp- toluenesulphonic acid (100 mg.) in acetic acid (200 ml.) was heated
at 140C. under nitrogen for 75 minutes and then evaporated. The residue was
shaken with a mixture of saturated sodium bicarbonate solution 65 (100 ml.)
and ethyl acetate (100 ml.): The organic phase was dried (MgSO4) and
evaporated. The oil 19    !                              ~~~~~~~0 094 239
obtained (9.3 g.) was purified by flash column chromatography (280 g.)
using toluene as eluant to give ethyl
2-allyl-3-(2-ethylphenyl)-3-oxopropionate (7.4 g.) as a pale yellow oil;
NMR: 1.19 (6H, m), 2.74 (4H, m), 4.15 (3H, m}, 5.05 (2H, m), 5.79 (1H, m},
7.30 (3K, m} and 7.61 (1H, m) ppm. An analogous procedure to (a)-(c) above
was used in addition for the preparation of:- a      (i) ethyl
2-allyl-3-(2,6-difluorophenyl)-3-oxopropionate, obtained as an oil; NMR:
1.2 (3H, t), 2.70 (2H, m), 4.17 (3H, m), 4.92 (2H, m), 5.73 (OH, m), 6.95
(2K, m} and 7.26 (1H, m) ppm; and (ii) ethyl
2-allyl-3-(2-fluorophenyl)-3-oxopropionate, obtained as an oil; NMR: 1.23
(3K, t0, 2.67 (2H, m), 4.20 (3H, m}, 5.04 (2H, m), 5.83 (1H, m}, 7.09 (2H,
m), 7.37 (1H, m) and 7.73 (1H, m) ppm.              4 Characteristic NMR
data for other representative 2-allyl-3-oxopropionates of formula V
(R=ethyl) wo  obtained as oils by direct sodium ethoxide allylation of the
corresponding ethyl 3-(substituted phenyl)-3- oxopropionate are as
follows:- (i) ethyl 2-allyl-3-(2-trifluoromethylphenyl)-3-oxopropionate;
NMR: 1.21 (3K, m}, 2.75 (2H, mn, 4.14 (3K, m}, 5.04 (2K, m}, 5.90 (1H, m}
and 7.59 (4H, m} ppm; (ii) ethyl
2-allyl-3-(2-chlorophenyl)-3-oxopropionate; NMR: 1.20 (3H, m), 2.71 (2K,
m}, 4.18 (3H, m), 4.93 15  (2H, m), 5.73 (1H, m) and 7.34 (4H, m) ppm; and
(iii) ethyl 2-allyI-3-(2-methoxyphenyl)-3-oxopropionate; NMR: 1.17 (3H, m),
2.69 (2K, m), 4.10 (6K, m), 5.00 (2H, m), 5.81 (1H, m), 6.95 (2H, m}, 7.38
(1l1-m) and 7.51 (1H, m) ppm. Examples 23-24 UOki i- similar przocduro to
that_ re~db~d~nZ~xamD~o~r11he~o1Iowi s of formula Iwere obtained:-~
-                                                      ----- Examnple 23
5(Z)-7-([2,4,5-cisl-2-methyl-4-phenyl-1,3-dioxan-5 yl)heptenoic acid, as a
solid in 55% yield, m.p. 31-32C.; NMR: 1.0-2.4 (12H, m), 3.7-4.3 (2K, m),
4.7-5.0 (2H, m}, 5.1-5.5 (2K, m) and 7.1-7.5 (5K, ml 25  ppm; starting from
([2,4,5-cisl-2-methyl-4-phenyl-1,3-dioxan-5-yl)acetaldehyde and using
potassium t- butoxide and tetrahydrofuran instead of dimsyl sodium and
dimethyl sulphoxide; Example 24
5(Z)-7-(2,2-dipropyl-4-phenyl-1,3-dioxan-cis-5-yl)heptenoic acid as an oil
in 60% yield; NMR: 0.8-2.8 30 (23H, m}, 3.6-4.3 (2H, m), 5.0-5.6 (3H, m),
7.1-7.6 (5H, m) and 9.3 (1H, br s) ppm, starting from (2,2-
dipropyl-4-phenyl-1,3-dioxan-cis-5-yl)acetaldehyde. The starting
acetaldehyde for 23 was obtained as an oil [NMR: 1.45 (3h, d, J=5.0-z),
2.1-3.1 (3H, mi. 4.05 (2K, s),4.7-5.1.(2H, m), 7.1-7.5 (5K, m) and 9.55( 1
H, sI ppml in 89% yield.by oxidation of (2,4,5-cis-5-
allyl-2-methyl-4-phenyl-1,3-dioxane, itself obtained as an oil [NMR: 1.45
(3K, d, J=5.0 Hz), 1.5-2.6 (3K, ml, 35 3.7-4.3 (2K m), 4.8-5.1 (4H, m},
5.3-5.8 (1H, m) and 7.1-7.5 (5H, m) ppmj in 79% yield by cyclisation of the
erythro-form of 2-allyl-1-phenyl-1,3-propanediol with acetaldehyde, using
analogous procedures to those described for Example 1. The starting
acetaldehyde for 24 was obtained as an oil in 95% yield by oxidation of
(4,5-cis-)-5-allyl- 2,2-dipropyl-4-phenyl-1,3-dioxane using a similar
procedure to that described in Example 4. The latter 40  dioxane was itself
obtained as an oil; NMR: 0.7-2.7 (17K, m), 3.7-4.2 (2H, m) 4.7-5.8 (4K, m}
and 7.0-7.4 (5K, m) ppm, in 42% yields by reaction of
erythro-2-allyl-1-phenyl-1,3-propanediol with 4-heptanone using '.~x   a
similar procbdure to that described for the analogous compound in Example
4. Examples 25-29 45     A mixture of cyclopentanone (0.165 ml.),
erythro-5(Z)-9-hydroxy-8-hydroxymethyl-9-phenyinonenoic acid (0.52 9.),
triethyl orthoformate (0.4 ml.) and p-toluenesulphonic acid (5 mg.) was
stirred for 3 hours.  T Ether (25 ml.) was then added-and the solution was
extracted with a solution of potassium hydroxide 



(0.21 g.) in water (10 ml.).-The basic extract was washed with ether (10
ml.) and then acidified to pH 4 (2M hydrochloric acid). The resultant
emulsion was extracted with ether (2 x 30 ml.). The combined extracts 50
were washed with water (3 x 20 ml.) and saturated brine (20 ml.), then
dried (MgSO4) and evaporated. The yellow oil obtained was purified by flash
column chromatography, using 80:20:2 v/v toluene/ethyl acetate/ acetic acid
to give
5(Z)-7-(4'-phenyl-[cyclopentanespiro-2'-1,3-dioxanl-cis-5-yllheptenoic acid
(Example 25) as a colourless oil (400 mg.); NMRW 1.4-2.5 (17K, m), 3.7-4.2
(2H, m), 5.1 (1 H, d, J=2Hz), 5.2-5.5 (2K, m) and 7.1-7.5 (5K, m); mine:
344 (M). 55     Using a similar procedure, but starting from the
appropriate ketone, the following acids of formula lb wherein benzene ring
B is unsubstituted were obtained:- Example 26 Ra + Rb = trimethylene; as an
oil in 37% yield; NMR: 1.3-2.7 (15H, m}, 3.7-4.1 (2K, m>, 5.0 (1H, d, c0
J=.21z), 5.1-5.5 (2H, ml, 7.1-7.4 (5K, m) and 9.0 (1K, br s) ppm; m/e: 330
MW. Example 27 Ra + Rb = hexamethylene; as an oil in 42% yield; NMR:
1.2-2.6 (21H, m), 3.6-4.2 (2H, m), 5.1-5.5 (3K, m) and 7.1-7.5 (51, ml ppm;
m/e: 372 MW. 65 20    :N~~~~~~~~~~~~~ 09 239: Example 28 *    -
Ra=Rb=butyl; as an oil in 10% yield; NMR: 0.7-2.6 (27H, m), 3.7-4.2 (2H,
m), 5.1-5.4 (3H, m) and 7.1-7.4 (5H, m) ppm. 5
Example 29 Ra=phenyl Rb=methyl; as an oil in 40% yield; NMR: 1.65 (3H, 5),
7.0-7.6 (1OH, m) and 7.7-8.7 (1 H, br - ~~s) ppm; m/e: 380 {M+). -
~~~~~~~~~~Examples 30-32 -!t 0      Using a similar procedure to that
described in Example 8 but replacing phenylacetaldehyde dimethyl :
~~~acetal by--- (a) 1,1-dimethoxyheptane, there was obtained S(Z)-7
([2,4,5-cis]-2-hexyl-4phenyl-1,3-dioxan-5-yl)- heptenoic acid. (Example 30)
as a solid, m.p. 60-620C. in 74% yield; NMR: 0.9 (3H, t), 1.1-2.6 (17H,
mL), 3.7-4.2 (2H,          J=4.0 Hz), 4.9 (1 H, d, J=3.0Hz), 5.1-5.5 (2H,
m) and 7.1-7.4 (5H, m) ppm; and (b) 1,1-diethoxypropane, there. was
obtained 5(Z),3-dioxan-5-yl)- 49   heptenoic acid (Example 31) as an oil in
63% yield; NMR: 1.0 (3H, m), 1.3-2.6 (11 H, m), 3.7-4.3 (2H, en), 4.7 (1H,
t, J=5.0Hz), 4.9 (1H, d, J=3.OHz), 5.1-5.5 (2H, m), 7.1-7.4 (5H, m) and 8.2
(1H, br s) ppm. Similarly, by using. the procedure of Example 8 with
erythro-5(Z)-9-hydroxy8hydroxymethyl-9-(2-; methylphenyl)nonenoic acid (A)
and 3,3-dimethoxypentane, there was obtained 5(Z)-7-(2,2-diethyl-4-(2- t
20  methylphenyl)-1,3-dioxan-cis-5-yl)heptenoic acid (Example 32) as an oil
in 65% yield; NMR: 0.7-1.3 (6H, -J.4-2.6 (13H, m), 2.13 (3H, s), 3.64.2
(211, m), 4.9-5A (3H, m) and 7.0-7.6 (H, m). The necessary starting acid
(A) was obtained as an oil in a similar manner to the 9-phenyl analogue  A
described for Example 8, but starting from
henyl)-1,3-dioxancs-5-yll- heptenoic acid; NMR: 1.1-2.5 (9H, m), 2.3 (3H,
s), 3.8 (2H, d, J=5.0 Hz);, 4.6-5.6 (3H, m) and 7.0-7.7 (4H, 4 25   m) ppm.
Example 33 - 5(Z)-7-(2,2-Dimethyl-4phenyl-1,3-dioxan-cis-5-yl)heptenoic
acid (191 mg, 0.6mM) was dissolved in dry toluene (10 ml.), and
freshly-distilled benzaldehyde (212 mg., 1.2 mM) and p-toluenesulphonic
acid (3 mg.) 30 were added. The mixture was heated at 1000C., with
stirring, while being protected from the atmosphere 5 (drying tube), for
1-2 hours until thin layer chromatography (TLC) indicated completion of the
reaction. The cooled reaction mixture was purified by flash column
chromatography on silica (20 g.) eluting with 5% vhv methanol in methylene
chloride. There was thus obtained
5(Z)-7,02,4,5-cis]_2,4-diphenyl-1,3-dioxan-5- I    yl)heptenoic acid as a
viscous oil (254 mg.); NMR: 1.4-2.8 (9H, m), 411-4.3 (2H, m), 5.1-5.5 (3H,
m), 5.75 35  (1H, s), 7.2-7.7 (10H, i) ppm; mle: 366 (M  ), 348 (-H20), 279
rM.4 CH2)3.CO2HI, 260 (M-PhCHO). -
Examples 34-64 - Using a similar procedure to that described in Example 33
but replacing benzaldehyde by the 



appropriate substituted aldehyde of the formula Ra.CHO, the following acids
of formula lb (benzene ring B 40  is unsubstituted, Rb=H) were obtained in
yields of 37-92% using either 10% v/v methanol in methylene chloride, 40%
vhv acetone in methylene chloride, or 40:10:1 by (volume) toluene/ethyl
acetate/acetic acid as the eluant for the flash chromatography. 45 50
-. 55 60 65
.: 21 A    0:094 239 Mass 'H NMR            Spectrum Ex.          Ra.
Form              (ppm)             (m/e Mi) 34     4CI-Ph
oil        7.2-7.7 (9H, m)          400,402 5.70 (1H, s)
(3:1) 35     4F-Ph                oil        6.95-7.65 (9H, m)          384
5.70 (1H, s) 36     2CI-Ph               oil        7.8-8.0 (1H, m)
400, 402 7.25-7.6 (8H, m)l          (3:1) _6.17 (1 H, s) 37     3Cd-Ph
oil       7.0-7.6 (9H, m)           400,402 38     3CI-Ph
oil.       7.0-7.6 (9H, m).         400, 402- (iv)
5.7 (1H, s)                (3:1) 39     3CI-Ph               oil
7.0-7.6 (9H, m)           400-402 (v)                          5.7 O1H, s
(3:1) 40.    2Me-Ph           oil           7.7 (1H, dd; J10, 3)        380
7.0-7.5 {8H, m)| 5.85 (1H, s) 2.5 (3H, s) 41     4Me-Ph           solid
7.0-7.5 (9H, m)             380 m.p.          5.65 (1H, s) 3-95C.
2.35 (3H, s) 42     4NO2-Ph          oil           8.25 (2H, d; J8)
429* 7.7 (2H, d; J8) 7.25 (5H, s) 5.75 (1H, 8) 43     4MeO-Ph          oil
7.6-8.2 (1 H, CO2H)         396 7.5 (2H, d; J8.5)
I 7.35 (5H, W) 6.9 (2H, d; J8.5) 5.6 (1H, s) 3.8 (3H, s) 22
.    0 094 239 Mass :                                               1~~~~
~ ~~~~~~~~~~~H NMVR  Spectrum L4                Ex.          Ra.
Form               (ppm)              (mWe M ) 



)  44  3Br-Ph            oil           7.1 5-8.2 (1OH, m;        462, 464*
aromatic + CO2H)            (1:1) 5.65 (1H, s) j-;               45
1-naphth         oil            8.26 (IH, m)                416 8.0-7.7
(3H, m) 7.2-7.7 (9H, m; aromatic + CO2H) 46     2-naphth          soligi
7.0-8.0 (13H, m;             416 - ---_.___- -  __-_   _   _  _m  -   -.
j~ p ~ -~   aromatic  +   CO2H). -A    .118-1 190C.    5.85 (1H, s) 47
3Me-Ph            oil            7.1-7.5 (10H, m;            380 aromatic +
CO2H) 5.85 (1H, s) 48     3,4C12-Ph         oil           7.1-8.5 (9H, m;
452, 454 aromatic + CO2H)            456* 5.65 (IH, s) 49     4CF3-Ph
oil           7.75 (4H, S)                 434 7.3 (5H, s) 5.8 0iH, s) 50
3-CF3-Ph         oil            7.0-8.8 (1OH, m;            452* aromatic +
CO2H) 5.75 (IH, s) 51     3MeO-Ph          oil            9.0-10.0 (1H;
396 br CO2H) AI                                  _7.05-7.5 (8H, m) I
6.85 (iH, dd; J8, 2) 5.7 (0H, s) 3.8 (3H, s) 23    0 094 239 Mass 'H NMR
Spectrum Ex.          Ra.            Form               (ppm)
(m/e M+) 52     2F-Ph            oil            8.0-9.4 (1 H,
402* br CO2H) 7.75 llH, m) 6.95-7.5 (8H, m) - 6.05 O1H, s) 53     2MeO-Ph
oil       7.8 (1H, dd; J8, 2)         396 /-       7.2-7.5 6H, m) _  --
7.05 (1H, dt; J1.5, 8) . . :i_:,. dd; J1.5, 8) 6.07 (1H, s) 3.85 (3H, s) 54
4Br-Ph                oil       7.5 (4H, m)               462, 464* 7.2
(5H, m) 5.7 (1H, s) 55     4CN-Ph                oil       8.0-9.2 (1H; br
CO2H)       409* 7.7 (4H, m) 7.3 (5H, m) 5.75 (1H, s)
- 56     3F-Ph                 oil       8.0-9.0 (1H, br CO2H)       384 



6.8-7.4 (9H, m) 5.7 (1H, s) 57     2CM3-Ph               oil       7.3-8.7
(1H; br CO2H)       462* 8.1 (1H; d, J8) 7.2-7.8 (8H, m) 6.05 (1 H, s) 58
4MeS-Ph          oil            8.3-9.2 (1H, br CO2H)       412 7.5 (d, J8)
7.35 (s)     9H 7.25 (d, J8J  - 5.7 O1H, s) 2.5 (3H, s) 24 Av.    0 094 239
M 0;                                                            P
~~~~~~~~~~~~~~~~~Mass 1H NMR             Spectrum Ex.          Ra.
Form                (ppm)              (m/e MI') 59     3H0-Ph
oil            6.65-7.5 (9H, m)             382 6.0-6.65 (2H, br a) -
.i         60     4AcNH-Ph          solid          8.9 (OH, br NH)
441* m.p.          7.4-7.7 (4H, m) :1 ;
l157-159C.    7.1-7.4 (5H, m) 5.85 (1H, s) 2.1 13H, s) .- - !61
F5-Ph   -        oil.           10.2-10.6 (1H, br C02H)      456 *, r
....... .. .. .. .. ......  ,-   ..    .    ___ 2--    ==.- -  ---~
---7.645   m .
V _   5.1 (1H, s) 62     3,4-OCH20-Ph      oil            7.2-7.4 (5H, m)
410 7.1 (1H, br sl I: a
7.05 (1H, dd; J8, 2) 6.8 OlH, dd; J8, 2) 5.95 (2H, s) 5.65 (1H, s) 63
2,4-Me2Ph         oil            7.55 (1 H d, J8)             394 7.2-7.4
(5H, m) 7.05.(1H, dd, J8, 2) 7.0 (1H, br s) 5.8 (1H, s) 2.4 (3H, 5) 2.3
(3H, s) 64     3,4-(CH2-         oil            7.1-7.6 (8H, m)
408 OCH2)-Ph                        5.75 (1 H, s) 5.2 W4, s) Notes: pi)
NMR: all proton NMR were determined in CDCI3 at 90 MHz except Ex. 60 which
was determined in dg-acetone; signals are given in the Table for ring B
protons and the fragment Ra.CH, but the spectra additionally contain
signals at 1.4-2.8 (9H, m), 4.1-4.3 (2H, m) and 5.1-5.5 (3H, m) ppm;
coupling constants (J) are given in Hz; (ii) MS: all mass spectra contained
additional characteristic signals corresponding to m/e = M-Ra.CHO; those
marked with an asterisk (*) were determined by chemical ionisation 25 



io    0 094 239 using ammonia and corresponding to m/e = M + NH4 rather
than n/e = M; relative strengths of isotopic values are given in
parentheses; (iii) racemic {) form; (iv) dextrorotatory (+) enantiomer;
[aol = +88 (c. 2.05, MeOH); 5          (v) laevorotatory (-) enantiomer;
[alDr = -92 (c. 1.52, MeOH); The aldehyde starting material for Example 64
was obtained as follows:-                       J To a solution of
1,3-dihydro(5-benzo[cjfuryl)methanol (1.265 g.) in dry methylene chloride
(10 ml.) was added pyridinium dichromate (3.23 g.) in one portion. The dark
mixture was stirred for 90 minutes and  ; 10  diluted with ether (100 ml.).
The suspension obtained was separated by filtration through diatomaceous
earth. The residue was washed with ether (50 ml.) and the combined filtrate
and washings evaporated. The residual oil was purified by flash column
chromatography, eluting with 40% vlv ethyl acetate/hexane to give
1,3-dihydro(5-benzo(clfuryl)carboxaldehyde as a semi-solid mass (0.66 g.);
NMR: 9.95 (1 H, s); 7.7-7.8 (2H, m); 7.3 (1H, d, J-81H) and 5.1 (4H, s)
ppm. Examples 65-69 Using a similar procedure to that described for Example
33 but starting from the appropriate aldehydes of formula Ra.CHO, the
following acids of formula lb were obtained in yields of 30-80%:- 20
Example 65 Ra=isopropyl, Rb=H, benzene ring B is unsubstituted; as an oil;
NMR: 10.0 (1 H, br s) 7.1-7.5 (5H, m), 5.0-5.6 (2H, mI, 4.9 (1H, d, J=lHz),
4.5 (1H, d, J=3Hz), 3.8-4.2 (2H, m), 1.3-2.7 (10H, m) and 1.05 (6H, d,
J=8Hz) ppm; mle: 331 (M++H); using isobutyraldehyde in place of
benzaldehyde at room temperature for 3 days; *      ~~25 Example 66
Ra=pentyl, Rb=H, benzene ring B is unsubstituted; as an oil; NMR: 7.2-7.4
(5H, m), 5.2-5.5 (2H, m), 4.9 (1H, d, J=2Hz), 4.7 (1H, t, J=3Hz), 3.7-4.2
(2H, m) and 0.7-2.6 (20H, m) ppm; mle: 359 (M++H); using hexanal in place
of benzaldehyde; 30 Exam; 'a 67 Ra=octyl, Rb=H, benzene ring B is
unsubstituted; as an oil; NMR: 7.1-7.4 (5H, m), 5.1-5.5 (2H, in), 4.9(1H,
d,J=lHz), 4.75 (1HtJ=3Hz),3.7-4.2 (2H, rn), 1.05-2.6 (23H, m) and 0.85 (3H,
brt) ppm; m/e: 403 (M++H); starting from 1-nonanal in place of
benzaldehyde; 35 Example 68 Ra = 2-chlorophenyl, Rb=H, benzene ring B is
2-fluorophenyl; as an oil; NMR: 1.4-2.8 (9H, mI), 4.1-4,3 (2H, m), 5.1-5.5
(3H, m), 6.05 (1H, s), 7.22 (7H, m) and 7.82 (1H, m) ppm; starting from
2-chloro- benzaldehyde and
5(Z)-7-[2,2-dimethyl-4-(2-fluorophenyl)-1,3-dioxan-cis-5-yllheptenoic acid;
40 Example 69 Ra = 2-methylphenyl, Rb = H, benzene ring B is
2-methoxyphenyl; as an oil; NMR: 1.4-2.8 (9H, m), 2.44 (3H, s), 3.85 (3H,
s), 4.0-4.3 (2H, in), 5.1-5.5 (3H, in), 5.87 (1 H, s) and 7.28 (8H, m) ppm;
starting from 2-methylbenzaldehyde and
5(Z)-7-[2,2-dimethyl-4-(2-methoxyphenyl)-1,3-dioxan-cis-5-yllheptenoic
acid. 45 Example 70 Using a similar method to that described in Example 4,
there was obtained 5(Z)-7-12,2-diethyl-4-(2-
fluorophenyl)-1,3-dioxan-cis-5-yllheptenoic acid; NMR: 0.7-1.2 (6H, m),
1.3-2.6 (13H, m), 3.7-4.3 (2H, m), 5.1-5.5 (3H, in), 7.11 (3H, m) and 7.52
(1H, m) ppm; as an oil in 54% yield starting from [2,2-diethyl-4- 50
(2-fluorophenyl)-1,3-dioxan-cis-5-yllacetaldehyde, itself obtained in 64%
yield as an oil with IR absorption at 1720 cm' by oxidation of
(4,5-cis)-5-allyl-2,2-diethyl-4-(2-fluorophenyl)-1,3-dioxane. The latter
compound showed significant NMR aromatic proton signals at 7.15 (3H, m) and
7.58 (1 H, m) ppm and was obtained in 23% yield from
erythro-2-allyl-1-(2-fluorophenyl)-1,3-propanediol using an analogous
procedurejto that 



described for the corresponding starting material in Example 4, but
starting from (4,5-cis)-5-allyl-2;2-di- 55
ethyl-4-(2-fluorophenyl)-1,3-dioxane. Example 71 In a similar manner to
example 1, but starting from
[2,2-bis(trifluoromethyl)-4-phenyl-1,3-dioxan-cis-5- yllacetaldehyde, there
was obtained
5(Z)-7-[2,2-bis(trifluoromethyl)-4-phenyl-1,3-dioxan-cis-5-yllheptenoic 60
acid as a colourless oil in 65% yield; NMR: 1.3-2.6 (9H, m), 4.0-4.5 (2H,
m), 4.9-5.6 (3H, m) and 7.1-7.5 (5H, m) ppm; m/e: 426 (M+). The starting
material was obtained as follows:- (a) A solution of p-toluenesulphonyl
chloride (15.8 g.) in methylene chloride (50 ml.) was added over an 65 26
~~~~~~~~~~~~~~-  A' '                                           '       '_
'' in~~~~~~~~~~~~~~~~~~~~~l                            -     .~
h r -a~                                                0 094 239 t i   hour
to a stirred solution of crude erythro-2-allyl-1-phenyl-1,3-propanediol
(15.4 g.) in methylene chloride (150 ml.) containing triethylamine (12.0
ml.) and kept at 4rC. The mixture was stirred a further 1 hour at 4rC. and
then for 64 hours at room temperature before being diluted with ether (500
ml.). The subsequent mixture was washed successively with water (100 ml.)
5% w/v sodium hydrogen carbonate solution 5   (100 ml.), water (2 x 100
ml.) and saturated brine solution (100 ml.), then dried (MgSO4) and
concentrated to give an oil which on column chromatography, eluting with
10% vNv ethyl acetate/hexane, gave 3-
(erythro-2-allyl-1-phenyl-1,3-propanediol) p-toluenesulphonate ester IX),
as a colourless oil in 69% yield; NMR: 1.8-2.3 (4H, m), 2.4 (3H, s),
3.7-4.2 (2H, m), 4.7-5.0 (3H, in), 5.35-5.8 (1 H, m), 7.2-7A OH, in) and
7.75 (2H, d, J=8Hz).ppm. I0     (b) A solution of the ester (X) (3.46 g.)
in dry ether (10 ml.) containing anhydrous p-toluenesulphonic acid (5 mg.)
was added over 10 minutes to a stirred solution of hexafluoroacetone
(prepared from 3.0 ml. of the sesquihydrate) at -700C. The mixture was
stirred for 21 hours at -700C. and then allowed to warm to room temperature
with stirring for 16 hours. The solvent was evaporated and the residual oil
dissolved in anhydrous ether (50 ml.) and sodium hydride (0.36 g.) was'
added in portions. The stirred mixture was E   heated under reflux for 1
hour, cooled, andtreated with ethanol (2 ml.) and-ether (50 ml.). This
mixture was washed with water (4 x 15 ml.), dried(MgSO4) and evaporated.
The residual oil gave, on column chromatography eluting with -1.5% v/v
ethyl acetate/hexane, (4,5-cis)-5-allyl-2,2-bis(trifluoromethyl)-4-
phenyl-1,3-dioxane CM) as a crystalline solid (61 %); m.p. 34-35'C. NMR:
1.6-2.5 3H, in), 4.1-415 (2H, in), 4.8-5.7 O4H, m) and 7.1-7.4 (5H, m) ppm;
inle: 340 {M). 20     (C) Ozone was passed through a solution of the
dioxane (Y) (1.70 g.) in ethyl acetate (100 ml.) at -780C. until a
permanent blue colour developed. The'solution was then flushed with argon
until colourless. A solution of triphenylphosphine (1.97 g.) in ethyl
acetate (20 ml.). was then added and the mixture was stirred for 1 hour at
-78C. and the overnight at 4PC. This mixture was evaporated and the residue
was purified by column chromatography, eluting with 15% v/v ethyl
acetate/hexane to give [2,2-bis(trifluoro- 25
methyl)4phenyl-1,3.dioxan-cis-5-yllacetaldehyd8 as a crystalline solid,
m.p. 52.5-53.50C. in 93% yield; NMR: 2.15-3.1 {3H, in), 4.0-4.7 (2H, mn),
5.55 (1H, br s), 7.15-7.55 (5H, mn) and 9.55 (1H, s) ppm; mae: 342 (M+).
Examples 72-73. 30      In a similar manner to that described in Example
71, there were prepared:- -
5(Z)-7-([2,4,5-cis-2-trifluoromethyl-4phenyl-1,3-dioxane-5-yl)heptenoic
acid  (Example 72) as - a crystalline solid, mp. 87.5-88.5C., in 76% yield,
NMR: 1.2-2.7 C9H, mn), 3.8-4.3 (2H, mn), 4.95-5.6 (4H, im), 7.1-7.4 m5H, m)
and -9.25 (1H, br s) ppm; mile: 357 (M -H); and -  5(Z)   trans
-2-trifluoromethyI 4phenyl-1,3-dioxane-5-yl)heptenoic acid (Example 73) as
a 35  crystalline solid, m.p. 62-640C., in 96% yield; NMR: 1.5-2.6 (9H,
in), 3.85-4.5 (2H, m), 5.05-5.6 (4H, m), 7.1-7.5 (5H, m) and 9.85 ( H, br
s) ppm; m/e: 358 (MW). The- following intermediates were obtained:- Ci)
[2,4,5-cisl-2-trifluoromethyl-4-phenyl-1,3-dioxan-5-yl)acetaldehyde as an
oil in 96% yield; NMR: >   ,   2.15-3.2 O3H, in), 4.0-4.2 (2H, m), 5.0-5.2
(2H, in), 7.15-7.5 (5H, m) and 9.6 (1H, s) ppm; mle: 274 (M+); 



40   and {ii)
([2,4trans,4,5-cisl-2-trifluoromethyl-4-phenyl-1,3-dioxan-5-yl)acetaldehyde
as a crystalline solid, m.p. 62-630C., in 92% yield; NMR: 2.2-3.05 (3H, mr,
3.8-4.65 (2H, mr, 5.1-5.55 C2H, in), 7.15-7.5 (5H, m} and 9.6 (1H, s) ppm.
These aldehydes were obtained by oxidation of the corresponding
5-allyl-1,3-dioxanes as described for 45 example 71. These dioxanes were
obtained together by substituting- trifluoroacetaldehyde for hexa-
fluoroacetone in procedure (b) of Example 71, followed by
chromatographicseparation on silica using 2% vtv ethyl acetate/hexane as
eluant, resulting in the isolation of:- (iii)
[2,4,5-cisl-5-allyl-2-trifluoromethyl-4-phenyl-1,3-dioxane in 49% -yield as
a crystalline solid, m.p. - 60-610C.; NMR: 1.6-1.95 (2H, in), 2.1-2.6 (1H,
mn), 3.9-4.4 (2H, m), 4.8-5.15 (4H, mn), 5.3-5.8 (1H, m) 5o  and 7.2-7.4
(5H, m) ppm; m/e: 272 (MI); and (iv)
[2,4-tans,4,5-cisl-5-allyl-2-trifluoromethyl-4-phenyl-1,3-dioxane in 15%
yield as a crystalline solid rn.p. 78-790C.; NMR: 1.65-2.45 (3H, in),
3.9-4.5 (2H, m), 4.8-5.8 (5H, mn) and 7.25-7.45 (5H, m) ppm; Wm/e 272 (M+).
*        s5-                                           Example 74 To  a
solution  of methyl
5(Z)-7-([2,4,5-cisl-2-chloromethyl-4-phenyl-1,3-dioxan-5-yl)heptenoate (300
mg.) in methanol (10 ml.) was added aqueous potassium hydroxide (2M, 2.6
ml.). The mixture was stirred for 4i hours and diluted with water (50 ml.),
then extracted with ether (2 x 20 ml.) and the extracts discarded. The
aqueous layer was acidified to pH 5 (2M hydrochloric acid) and extracted
with ether 60  (3 x 20 ml.). The extracts were dried (MgSO4) and evaporated
to give an oil which on column chromatography, eluting with 85:12:2 (by
volume) toluene/ethyl acetate/acetic acid gave 5(Z)-7-([2,4,5-cisl-
2-chloromethyl4phenyl-1,3-dioxan-5-yl)heptenoic acid in 92% yield as a
crystalline solid; rn.p. 58-610C.; NMR: 1.4-2.7 (9H, n-), 3.65 (2H, d, J=4
Hz), 3.85-4.3 (2H, in), 4.85-5.55 (4H, in), 7.2-7.4 (5H,.m) and 8.4 (1H, br
sl ppm. 65 27    0 094 239 Example 75 A solution containing methyl
5(Z)-erythro9-hydroxy-8-hydroxymethyl-9-phenylnonenoate (584 mg.),
p-toluenesulphonic acid (10 mg.) and 2-chloro-1,1-dimethoxyethane (2 ml.)
war heated at 1000C. for 18 hours. The cooled reaction mixture was diluted
with ether (80 ml.) and successively washed with 5% w/w 5  sodium hydrogen
carbonate solution (2 x 10 ml.), water (3 x 10 ml.) and saturated sodium
chloride solution (1 x 10 ml.), then dried (MgSO4) and evaporated to give
an oil, which on column chromatography, using 2% v/v ethyl acetate/toluene
as eluant, gave methyl 5(Z)-7-([2,4,5-cisl-2-chloromethyl-4-phenyl-1,3-
dioxan-5-yl)heptenoate as a colourless oil in 52% yield; NMR: 1.4-2.65 (9H,
in), 3.6-3.8 (5H1, in), 3.8-4.25 (2H, m), 4.85--.55 (4H, m) and 7.2-7.45
(5H, m) ppm; m/e: 351 (M+-H). 10     The starting material was obtained as
follows:- An ethereal solution of diazomethane was added to a solution of
5(Z)-e4ythro-9-hydroxy-8- hydroxymethyl-9-phenylnonenoic acid (3.99 g.) in
dry ether (50 ml.) at 44C., until a yellow colour persisted in the mixture.
A few drops of acetic acid were then added until effervescence had ceased.
The mixture was evaporated to give an oil which on column chromatography
using 70:30:2 4by volume) toluene/ethyl 15  acetate/acetic acid as eluapit,
gave methyl 5(Z)rythro-9-hydroxy8hydroxymethyl-9-phenyinonenoate as a
colourless oil in 81 % yield; NMR: 1.4"2.4 (9H1, m) 2.6-3.1 (2H, br s)j
3.55-3.8 (5H, m), 4.9-5.55 (3H, m) and 7.15-7.48 (5N, mn)ppm- Examples
76-79 20      Using a similar procedure to that described in Exam pie 74,
the following compounds were obtained by hydrolysis    ott              _ _
Example 76
5(Z)-7-([2,4,5-cis)-2-chloroethyl-4-phenyl-1,3-dioxan-5-yl)heptenoic acid
as a crystalline solid, m.p. 25. 54-54.50C. in 92% yield; NMR: 1.4-2.6
(111H, in), 3.76 (1N, t, J=7Hz), 3.8.2 (H, m}, 4.9-5.55 (414, m), 7.2 -7.4
(5H, m) and 9.8 (1H, br s) ppm; -Example 77                         -
.- .- 



5(Z)-7-(4'-phenyl-[4-methylcyclohexanespiro-2'-1,3-dioxanl-cis-5'-yl)hepten
oic acid (isomer A*) as a 30  colourless oil in 81% yield; NMR: 0.7-2.9
(21H, m), 3.6-4.2 (2H, m), 4.9-5.6 (3H, m) and 7.1-7.5 (514, m) ppm; in/e:
372 (M+); and Example 78
5(Z)-7-(4'-phenyl-[4-methylcyclOhexanespiro-2'-1,3-dioxanJ-cis-5'-yl)hepten
oic acid (isomer B*) as a 35  colourless oil in 53% yield; NMR: 0.7-2.9
(21H, in), 3.6-4.4 (2H, m), 5.0-5.5 (31-, m) and 7.1-7,5 (5H, m) ppm; m/e:
372 (Ml); [*Isomers A and B were obtained, respectively, by hydrolysis of
the less polar and more polar isomers of methyl 5(Z)-7-(4'-p
enyl-4-methylcyclohexanespiro-2'-1,3-dioxan]-cis-5'-yl)- heptenoate, as
seen on TLC analysis on 10% v.I ethyl acetate/hexane.] 40
Example 79 5(Z)-7-([2,4,5-cisl-2-vinyl-4-phenyl-1,3-dioxan-5-yl)heptenoic
acid as a solid, m.p. 40-43rC., in 80% yield; NMR: 1.4-2.7 (914, in),
3.8--4.3 (214, m), 5.05 (114, d, J=3Nz), 5.1-5.55 (4N, in), 5.6-5.711-, m),
5.8-6.3 (1H, m), 7.2-7.4 (514, m) and 7.7 (1H, br s) ppm; m/e: 316 (M+). 45
Examples 80-82 Using a similar procedure to that described in Examrple 75;
,th'efollowtWfifit  were obtained from methyl
5(Z)-erythro-9-hydroxy-8-hydroxymethyl-9-phenyinonenoate:- Example 80 50
methyl
5(Z)-7-([2,4,5-cis]-2-chloroethyl-4-phenyl-1,3-dioxan-5-yllheptenoate as a
colourless oil in 63% yield; NMR: 1.4-2.6 (11H, in), 3.55-4.3 (714, m),
4.85-5.5 (414, m) and 7.15-7.45 (5H, m) ppm; by replacing 2-chloro-1,1
-dimethoxyethane with 3-chloro-1,1 -dimethoxypropane, carrying out the
reaction at room temperature foc 16 hours, and purification by column
chromatography on silica using 10% vtv ethyl acetate/hexane as eluant; 55
Example 81 methyl
5(Z)-7-(4'-phenyl-4-imethylcyclohexanespiro-2'-1,3-dioxanl-cis-5'-yllhepten
oate  (less polar isomer on TLC: SiO2, 10% v/v ethyl acetate/hexane), as a
colourless oil in 38% yield; NMR: 0.9 (3H, d), 1.0-2.7 (18H, m), 3.6 (314,
s) 3.8 (1H, m), 4.05 (1H, m), 5.1-5.4 (3H, m} and 7.1-7.4 (5H, m) ppm; 60
Example 82 methyl
5(Z)-7-(4'-phenyl-[4-methylcyclohexanespiro-2'-1,3-dioxan]-cis-5'-yl)hepten
oate (more polar isomer on TLC: SiO2, 10% v/v ethyl acetate/hexane) as a
colourless oil in 28% yield: NMR: 0.9 (311, d), 1.0-2.7 (18H, in), 3.6
(3H,1s), 3.7(14H, d), 4.2(14H, d), 5.15(14H, d), 5.2 (1H, m), 5.3(11H, m)
and 7.2-7.4 (5H, m) 65   ppm; 28    _______________________________________
*  .   - . -~~~~~~~~~~~~~;" i~.".JRJ)~ %~~ %.~Y-4 -'.. I  .Al i- 0 094 239
-               ( so   [Both Example 81 and 82 were obtained in the same
reaction by replacing 2-chloro-1,1- dimethoxyethanle with
4-methylcyclohexanone (0.27 ml.) and trimethyl orthoformate (0.29 ml.),
carrying out the reaction at room temperature for 2 hours, and purifying
the crude product by column chromato- graphy using 10% v/v
ethylacetate/hexane as eluant.].
. --I    5                                           Example 83 A solution
containing 5(Z)-erythro-9-hydroxy--hydroxymethyl9-phenyinonenoate (222
mg.), p- toluenesulphonic acid (5 mg.) and 3,3-dimethoxy-1-propene (0.2
ml.) in toluene (1 ml.) was stirred for 3 hours. Water (20 ml.) was added
and the mixture was extracted with ether (3 x 10 ml.). The combined ao
organic extracts were washed successively with water (2 x 10 ml.) and
saturated brine solution (1 x 50 ml.), dried (MgSO4) and evaporated to give
an oil which on column chromatography, using 20% v/v ethyl acetate/hexane
as eluant, gave methyl 5(Z)-7-([2,4,5-cis1-2-vinyl
phenyl-1,3-dioxan-5-yl)heptenoate as a colourless oil in 48% yield,
essentially pure by TLC analysis. -5 XExample 84 A Soutin -contanin.g
5{Z)erythro-9-hydroxy-8hydroxymethyl-9 {-mothylphenyl)noneocad- A solution
~    _nci (2.75 9.) and powdered potassium hydroxide .4.19-g in dimethyl
sulphoxide (23 ml.) was treated with di- 



bromomethane (3.26 g.) with stirring under argon. Stirring was continued
overnight. The mixture was then  4 poured into ice-water (70 ml.),
acidified to pH5 (2M hydrochloric acid), and extracted with ethyl acetate
20  (3 x 50 m     u T    hahe Cbined  extracts were washed with water and
saturated  brine, dried  (MgSO4) and evaporated to give an oil (2.8 g.Y
wnicn   -b     "inn .-.hrnmmat graphy using 80:20:2 by (volume)
toluenelethyl acetate/acetic acid to give  c(Z)-(4-[2-mi(0lphenyl
9.)         S as an oil which solidified on standing to give a crystalline
solid, m.p. 83-8BC.; NMR: 7.1-7.5 (4H, m), 4.9-5.4 (5H, m), 3.8 4.1 (2H,
m), 1.5-2.65 (9H, m) and 2.25 (3H, s) ppm. 25 Example 85 A solution
containing sodium ethoxide (from sodium metal, 0.095 g.) in ethanol (20
ml.) was treated with a solution of 5 Z)-7-(2,2-dimethyl4phenyl-1,
3riacis-5-yl)heptenoic-acid (0.12 g.) in ethanol * --{(20 ml.) and
the-mixture was stirred for 2 hours. The solvent was evaporated to leave a
white powder which- 30   on crystallisation from dichloromethanethexane
gave sodium 5(Z)-7-(2,2-dimethyl4phenyl-1,3-dioxar-ds- ''ti
5-yl)heptenoate as white crystals, m.p. 160-1690C. (decomposition);
microanalysis found: C, 66.1; H, 7.5%, Calculated (Cj9H2sOsNa + i H20): C,
66.2; H, 7.4%. Examples 86-92 --.  35       A solution containing
5(Z)-7-(2,2-dimethyl.4-phenyl-1.,3-dIoxan-cis-5-Yl)heptenoic acid (318
mg.), 4- dimethylaminopyridine (122 mg.) and methanesulphonamide (95 mg.)
in dry -iichlorpmethane (20 ml.) was treated with a solution of
dicyclohexylcrbodiiimide (206 mg.) in dichloromethane (2 ml.). The mixture
was stirred overnight, filtered, and the filtrate was evaporated. The
residual oil was partitioned between saturated aqueous sodium carbonate
solution (50 ml.) and ether (50 ml.), and the aqueous phase was 40   washed
with more ether (2 x 25 ml.). The aqueous phase was acidified with
hydrochloric acid (2M) and extracted with ethyl acetate (3 x 25 ml.). The
combined extracts were washed with saturated brine, dried (MgSO4) and
evaporated to give an oil which on column chromatography, eluting with
toluene/ethyl acetatelacetic acid (80:20:2 vtvl gave N-methanesulpho
yl-5(Z)-7-(2,2-dimethyl-4-phenyl-1,3-dioxan-cis-5- yl)heptenamide, as a
colourless oil (100 mg.); NMR: 1.2-45.(9H, m), 1.55 (6H, s) 3.25 (3H, s),
3.7-4.3 (2H, 4s   m), 5.1-5.5 (3H, m), 7.1-7.4 (5H, br. s) and 8.4 (1H, br
5) ppm. Using a similar procedure the following N-alknesbelphonyl
heptenamidesmay be obtained starting from the appropriate heptenoic acid of
formula lb:-Z k -:
Example 87                                               t 50
N-methanesulphonyl-5(Z)-7-(4-phenyl-1,3-dioxan-cis-5-ylPheptenamide, as a
solid, m.p. 85-870C. in 71 % yield; NMR: 1.2-2.5 (9H, im), 3.25 (3H, s),
3.7-4.3 (2H, im), 4.8-5.5 (5H, m), 7.1-7A (5H, br s) and 8.4 (1H, br s)
ppm; m/e: 368 (M++H); Example 88 55
N-methanesulphonyl-5(Z)-7-(2,2-diethyl4-phenyl-1,3-dioxan-cis-5-yl)heptenam
ide, as an oil in 70% i yield; NMR: 0.7-1.3 (6H, m),1.2-2.5 (13H, m), 3.25
(3H, s),3.7-4.3 (2H, m), 5.1-5.5 (3H, m), 7.1-7.4 (5H,  i br s) and 8.5
(1H, br s) ppm; m/e: 424 (M++H); Example 89 60
N-sthaneaophonyl-5iZ)-7-l4-(2-fluorophenyl)-2,2-dimethyl-1,3-dioxan-cis-5-y
llheptenamide, as an oil  A in 77% yield;. NMR: 1.35 (3H, t), 2.15 (i5H,
m), 3.45 (2H, q), 4.03 (2H, m), 5.34 (3H, m), 7.12 (4H, m) and 7.50 (H, m)
ppm; mle: 428 (M + +H); Example 90 65
N-ethanesulphonyl-5-(Z)-7-[4-(2-ethylphenyl)-2,2-dimethyl-1,3~-dioxan-cis-5
-ylsheptenamide, as an oil 9 29 I-'    0 094239 in 74% yield; NMR: 1.32
(6H, m), 1.64 (8H, in), 2.33 (9H, mn), 3.4b (2H, q), 4.07 (2H im), 5.30
(3H, m), 7.23 (4H, rm) and 7.50 (1H, m) ppm; m/e: 438 (M++H); Example 91 5
N-methanesulphonyl-5(Z)-7-14-(2-ethylphenyl)-2,2-dimethyl-1,3-dioxan-cis-5-
yllheptenamide, as an oil in 81% yield; NMR: 1.13 (3H, t), 2.05 (17H, m),
3.16 (1H, a), 3.83 (2H, mn), 5.15 (3H, in), 7.1 (4H, m) and 7.37 (1H, m)
ppm; m/e: 424 (M++H); 



Example 92 10
N-(l-methylethanesulphonyl)-5(Z)-[4-(2-ethylphenyl)-2,2-dimethyl-1,3-dioxan
-cis-5-yllheptenamide, as - an oil in 73% yield; NMR: 1.4 (15H, m), 2.27
(11H, in), 3.83 (3H, m), 5.18 (3H, in), 7.10 (4H, m) and 7.46 (1Ho mn) ppm;
m/e: 452 (M+ + H). Example 93 - 1t5   A solution containing
erythro-9-hydroxy-S-hydroxymethyl-9-phenyinonanoic- acid (250 mg.), #2,2-
dimethoxypropane (93 mg.) and p-toluenesulphonic acid (3 mg) in dry THF (10
ml.) was stirred for 30 minutes and then allowed to stand overnight.
Triethylamine (2 drops) was added and the rnixture was  I partitioned
between ether (50 ml.) and water (50 ml.). The organic layer was washed
with saturatid brine (20 ml.), dried (MgS04) and evaporated to give an oil.
Column chromatography, eluting with 80:20:2 (by 20  volume) toluene/ethyl
acetate/acetic acid gave
7-(2,2-dim'ethyl-4-phenyl-1,3-dioxan-cis-5-yl)heptanoic acid -  (180mg.) as
a colourless oil; NMR: 1.55 (6H, d), 0.9-2.4 (13H, m), 3.7-4.3 (2H, m),
5.15 (1H, br s) and 7.3 (5H, br s) ppm.
-1 The starting material was obtained as follows: Hydrogenation of a
solution of 5(Z)-erythro-9-hydroxy-8-hydroxymethyl-9-phenyinonenoic acid 25
(320 mg.) in ethyl acetate (20 ml.) using Adam's catalyst (30 mg.) for 2
hours at atmospheric pressure,  - followed by filtration and evaporation
gave erythro-9-hydroxy-s-hydroxymethyl-9-phenyinonanoic acid  i (317 mg.)
as an oil, which was essentially pure by TLC analysis and was used without
characterisation. Example 94 ;    - 30  A portion (2.1 ml.) of a 0.5 M
solution of sodium thioethoxide in N,N-dimethylformamide was added  *l
under nitrogen to
5(Z)-7-[2,2-dimethyl-4-(2-methoxyphenyl)-1,3-dioxan-cis-5-yljheptenoic acid
(104 mg.). The mixture was heated under reflux for 1.1 hours and then
diluted with ice-water to a total volume of 25 ml. The aqueous mixture was
acidified to pH 4 with acetic acid and extracted with ethyl acetate (2 x 15
ml). The extracts were washed with saturated brine, dried (MgSO4) and
evaporated. The oil 35   obtained was purified by column chromatography on
silica (12 g.) eluting with 80:20:3 (by volume) toluene/ethyl
acetate/acetic acid to  give
5(Z)-7-[2,2-dimethyl4-(2-hydroxyphenyl)-1,3-dioxan-cis-5-   - yllheptenoic
acid as an oil (25 mg.); NMR: 1.50 (6H, s), 2.22 (9H, rn), 3.97 (2H, rn),
5.31 (3H, in), 6.98 (4H, m) and 8.38 (2H, s) ppm. : .    40
Example 95 Potassium t-butoxide (7.4 g.) was added to a stirred mixture of
(4-carboxybutyl)triphenyl phosphonium bromide (14.7 g.) and THF (170 ml.)
at 0-5C. under nitrogen. This mixture was added dropwise during-10 minutes
to a stirred solution of
(2,2-dimethyl-4-phenyl-1,3-dioxan-c`s-5yl)acetaldehyde (3.1 9.) in THF (50
ml.) at 0-5C. The mixture was stirred for 18 hours, poured :nto ice (400
g.) and the solvent 45   evaporated. The aqueous residue was washed with
ethyl acetate and insoluble material removed by filtration through
diatomnaceous earth. The filtrate was cooled to 0C. and acidified to pH 4
by addition of a saturated solution of sodium hydrogen tartrate (160 ml.).
The resultant emulsion was extracted with a 1:1 v/v mixture of ether and
pentane. The combined extracts were washed with saturated brine, dried
(Na2SO4) and evaporated to give an oil 50   which was purified by
chromatography using a 3:1 v/v mixture of hexane and ether as eluant to
give 5(Z)-7- (2,2-dimethyl-4-phenyl-1,3-dioxan-cis-5-yl)heptenoic acid as
an oily solid (2.6 g.) mp. 79-850C., which was crystallised from hexane (3
times) to give material of mn.p. 86-86.5C.; I H-NMR: 1.55 (6H, s), 1.4-2.7
(9H, m), 3.80 (1 H, dd), 4.15 (1H, br d), 5.0-5.5 (3H, in), 7.30 (5H, s)
and 11.0 1 H, br s) ppm; and 13C NMR (CDCI3, 22.5 MHz): 19.02 (axial CHO),
21.67 (C7*, cis), 24.4&-(C3*), 26.28 (C4*, cis), 29.64 (equatorial CH3),
33.37 55   (C2*), 39.66 (dioxan-C5), 62.52 (dioxan-C6), 73.08t(dioxan-C4),
76.93 (CDC13), 98.98 {dioxan-C2), 125.31 (phenyl-C2), 126.72 (phenyl-C4),
127.96 (phenyl-C3), 128.99 (C6*), 130.18 (C5*), 140.80 (phenyl-Cl) and
179.05 (Cl*, CO2H) ppm (relative to TMS). [* refer to heptenoic acid carbon
atoms]; i.e. essentially free from 5(E) isomer. The starting aldehyde was
obtained as follows:- 60      A solution of osmium tetroxide (47 mg.) in
water (6.0 ml.) was added to a stirred solution of (4,5-cis)-5-
allyl-4-phenyl-1,3-dioxane (3.6 g.) in THF (160 ml.). When the solution had
become brown (5 minutes), it was treated dropwise during 30 minutes with a
solution of sodium periodate (13.7 g.) in water (90 ml.). The mixture was
further stirred for 2 hours and the solid removed by filtration. The filter
cake was washed first with THF (15 ml.) and then with hexane (200 ml.). The
aqueous phase of the filtrate was washed with 65   hexane and the hexane
washings combined with the organic phase of the filtrate. The solution
obtained 30                                                           . 
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0094239           . was concentrated in vacuo to low volume and the
residual material diluted with further hexane. The ' 'a       solution
obtained was washed with 10% w/v sodium sulphide solution, then with
saturated brine and then dried (Na2SO4) and evaporated. The residual oil
was purified by column chromatography using 1:1 vWv hexane and ether as
eluant. There was thus obtained
(2,2-dimethyl-4-phenyl-1,3-dioxan-cis-5-yl)acet-: 5   aldehyde as a solid,
m.p. 69-70C. (after recrystallisation from hexane); NMR: 1.58 (6H, s),
2.09-2.45 (2H, im), 2.87 (1H, m), 3.80 (1H, dd), 4.33 O1H, dt), 5.24 (1H,
d), 7.33 (5H, s) and 9.59 (1H, s) ppm. Examples 96-97 Using a similar
procedure to that described in Example 95, but starting from
(+)-(2,2-dimethyl-4- 10  phenyl-1,3-dioxan-cis-5-yl)acetaldehyde, there was
obtained (+)-5(Z)-7-(2,2-dimethyl-4-phenyl-1,3-dioxan- cis-5-yl)heptenoic
acid (Example 96) as a syrup in 62% yield, (olJl +99.5 (c, 4.00, MeOH),
having an identical NMR spectrum  to that described for the racemic form
in Example 95, and containing approximately 4% of the 5(E) isomer as judged
by 13C-NMR spectroscopy. Similarly,
(-)-5(Z)-7-(2,2-dimethyl-4-phenyl-1,3-dioxan-cis-5-yl)heptenoic acid
(Example 97) was .15 obtained as a syrup in 65% yield, [aIuJ -101 (c, 4.24,
MeOH), having an identical NMR spectrum to that described for the racemic
form in Example 95, and containing about 5% of the 5(E) isomer by 12C-NMR
spectroscopy starting from
(-)-(2,2-dimethyl-4-phenyl-11,3-dioxan-cis-5-yl)acetaldehyde..; The
starting enantiomeric aldehydes were obtained as follows:-- 20         A.(i
A solution of recrystallised
()-(2,2-dimethyl-4-phenyl-1,3-dioxan-cis-5-yl)acetaldehyde (14.0 g., 20 so
~p. 69q700C.) and (-)-ephedrine (9.9 9.) in-benzene (200 ml.) was heated
under reflux for 2.5 hours using -a  Dean an a            - _
e solution was then evaporated and the residual oil triturated with hexane
to give solid which was recrystallised fromhexane ana   rrer (b.p.
30-40TC.) to give
1-)-[2,4,5-cisj.3,4-dimethyl-2-1(2,2-dimethyl-4-phenyl-1,3-dioxan-cis-5-yl)
methyll-5- phenyloxazolidine (A) as a crystaUine solid (5.9 g.), m.p.
104-105C., [lol .. -46  c, 4.23, acetone); 25   microanalysis, found: C,
75.5; H, 8.3; N, 3.7%; C2H131NOI requires: C, 75.5; H, 8.2; N, 3.7%; m/e:
382 m ~~~~(M .+. H). (ii) A solution of anhydrous (+)-tartaric acid (2.98
g.) in acetone (299 ml.) containing % v/v of water was added to a solution
of the (-H-enantiomer (A, above) (7.6 g.) in acetone (50 ml.). The mixture
was stirred for 18 hours and the precipitate of ephedrine tartrate
separated by filtration. The residue was 30   washed with acetone and the
combined washings and filtrate were evaporated. This residue was
partitioned between ether and water. The ethereal phase was dried 4Na2SO4)
and evaporated. The resultant oil was purified by column chromatography
using 3:1 v/v hexane and ether as eluant. There was thus obtained
(-)-(2,2-dimethyl-4-phenyl-1,3-dioxan-cis-5-yl)acetaldehyde as a syrup (4.3
9.), [alD2 -58 (c, 4.20, MeOH), having an NMR spectrum identical with that
described for the racemic aldehyde in Example 95. 35       (iii) Using a
similar procedure to (i) above but using (+)-ephedrine and starting from
12.9 g. of the racemice aldehyde, there was obtained
(+)-[2,4,5-cisi-3,4-dimethyl-2-[(2,2-dimethyl-4-phenyl-1,3-dioxan-
cis-5-yl)methyll-5-phenyloxazolidine (B) as a crystalline solid (4.5 g.)
m.p. 104-1050C., [oI20 +480 (c, 4.02, acetone); microanalysis, found: C,
75.9; H. 8.0; N, 3.8%; C24H31NO requires: C, 75.5; H, 8.2; N, 3.7%; mle:
V-5            382 (M+ +H). 40       (iv) Using a similar procedure to (ii)
above but using (+)-tartaric acid and the (+)-enantiomer (B, above) (7.9
g.), there was obtained
(+)-(2,2-dimethyl.4-phenyl-1,3-dioxan-cis-5-yl)acetaldehyde as a syrup (4.4
g.), [[a 0 +5r (c, 4.20, MeOH), having an NMR spectrum identical with that
described for the racemic aldehyde in Example 95. :-.g   45
Examples 98-99 A  solution of
()-5(Z)-7-(2,2-dimethyl-4-phenyl-1,3-dioxan-cis-5-yl)heptenoic  acid  (6.0
g., m.p. 84-84.50C.) and (-)-a-methylbenzylamine (1.14 g.) in ether (100
ml.) was seeded with crystals of salt X (see below). The crystals which
separated were collected by filtration and the mother liquor (A) retained.
The crystals, [aJDt +450 (c, 3.08, MeOH) were recrystallised by dissolution
in the minimum volume of 50    boiling methanol followed by addition of
ether (30 ml.)/g. of crystals). After four recrystallisations pure salt X
was obtained as needles (B) (1.6 g.) of constant specific rotation [alA0
+68.80 (c, 3.14, MeOH) and m.p. 



123-1280C. The recrystallisation mother liquors gave further crops of salt
X of varying purity [al] +44 to +68) and mother liquors (C). The combined
mother liquors (A) and (C) were evaporated. The residue was dissolved in
the minimum 55    volume of cold methanol. The solution obtained was
diluted with ether, washed three times with McIlvaine buffer of pH 4.0,
five times with water, dried (Na2SO4) and evaporated. The residual oily
solid [4.0 g., [al]0 -29.9 (c, 3.60, MeOH)] was dissolved in ether (100
ml.) containing [+)-a-methylbenzylamine (1.0 g.). The solution was seeded
with salt Y (see below). The crystals [3.2 g., [a]D' -55.30 (c, 3.05,
MeOH], which -I               separated were recrystallised four times as
described for salt X above to give pure salt Y as needles (D) 60   (1.72
g.) of constant specific rotation [a]20 -68.7 (c, 3.10, MeOH) and m.p.
123-1280C. Needles D (1.7 g., salt Y) were dissolved in the minimum volume
of methanol and the solution diluted with ether. The solution was then
washed three times with Mcllvaine buffer of pH 4.0, five times with water,
dried (Na2SO4) and evaporated. A solution of the residue in pentane (15
ml.) was then percolated through silica (0.6 gj. The filtrate and washings
were combined and evaporated to give (-)-5(Z)-7-(2,2-dimethyl-4- 65
phenyl-1,3-dioxan-cis-5-yl)heptenoic acid (Example 98) as a syrup (1.02
g.), [alA0 -105 (c, 3.99, MeOH), t"
31    -        -~~~~~~~~~~~: 0 094 239 \'     having an identical NMR
spectrum with that of the racemic acid'described in Example 95. Similar
treatment of needles B (1.6 g., salt X) yielded
(+)-5(Z)-7-(2,2-dimethyl-4-phenyl-1,3-dioxan-cis-. 5-yl)heptenoic acid
(Example 99) as a syrup (0.95 9), [(018 +106 (c, 4.1, MeOH), having an
identical NMR spectrum to that of the racemic acid described in Example 95.
5     The starting seed crystals were obtained as follows:- A solution the
{+)-acid (Example 96) (163 mg.) and (-)-a-methylbenzylamine (62 mg.) in
ether (2 ml.)  A deposited the corresponding salt X as prisms (201 mg.),
m.p. 123-1280C. (indefinite), [a]'8 +67.80 (c, 3.17,  Id MeOH). K
Similarly, a solution of the (-)-acid (Example 97) (187 mg.) and
(+)-a-methylbenzylamine (71 mg.) in t0 ether (2 ml.) deposited the
corresponding salt Y as prisms (221 mg.), m.p. 123-12ErC. (indefinite),
[o2DO -67.90 (c, 2.78, MeOH). Examples 100-101 A mixture of
(-)-5(Z)-erythro-9-hydroxy-8hydroxymethyl-9-phenyinonenoic acid, (1.2 9.),
3,3- t5 diethoxypentane (5 ml.), and p-toluenesulphonic acid monohydrate
(one crystal) was stirred for 18 hours. The mixture was diluted with ether,
treated with triethylamine (2 drops) and evaporated- in vacuo. An ethereal
solution of the residue was washed three tirmes with water, dried (Na2SO4)
and evaporated to give an oil (1.4 g.). This was chromatographed on silica.
Elution cof the column with mixtures of hexane and ether (10:1 to 3:1).
yields (-)-5(ZH(2,2-diethyl-4- phenyl-1,3.dioxan-cis-5-yl)heptenoic acid
(Example 100) as 20 an oil (0.68 g.), (J010 -82.50 (c, 4.22i MeOH)
(containing 2.8% of the corresponding 5(E) isomer by 13C NMR
_spec~roc~epv)~ '1H-NMR:  0 R66(3H. sog08&(3H s)U 1.45-1.95 (1OH. i), 2.23
(2H, t), 2.45 (1H, m), 3.80 (1H, dd), 4.13 (IH, br d), 5.10 (1H, d),
5.02-5.52 (2H, i), 7.32 5H sF  d_1005 (1H,;br-s)ppm:  - - Using a similar
procedure starting from
(+)-5(Z)-erythro-9-hydroxy-8-hydroxyrllethyl-9-phenyl- nonenoic acid (0.6
g.) there was obtained
(+)-5(Z)-(2,2-diethyl-4-phenyl-1,3,-dioxan-cis-5-yl)heptenoic acid 25
(Example 101) as in oil (0.4 9), [a180 +82.7 (c, 4.26, MeOH) (containing
less then 3% of the corresponding 5(E) isomer by 1C-NMR spectroscopy) and
having an essentially identical 'H-NMR spectrum to that of Example 100
above. The necessary starting materials were obtained as follows:- (i) A
solution of (-)-5(Z)-7-(2,2-dimethyl4phenyl-1,3-dioxan-cis-5-yl)heptenoic
acid (1.45 g.) in a 30  mixture of THF (45 ml.) and 1 M hydrochloric acid
(1.1 ml.) was left at ambient temperature for 18 hours and then evaporated.
An ethereal solution of the residue was washed repeatedly with water until
no ionic chloride was present in the washings, dried (Na2SO4) and
evaporated to give (-)-5-(Z)-erythro-9-hydroxy-8-
hydroxymethyl-9-phenyinonenoic acid as a syrup (1.23 g.) [M218 -32 (c,
2.14, methanol). 'H-NMR: 1.4-2.2 (7H, m), 2.86 (2H, t, J-7 Hz), 3.68 (2H,
d), 4.8 P3H, br), 4.99 (1H, d, J=3.6 Hz), 5.2-5.6 (2H, m) and 35  7.33 (5H,
5) ppm. (ii) In a similar manner but starting from
(+)-5(Z)-7-(2,2-dimethylphenyl-1,3-dioxan-cia-5- 



yl)heptenoic acid (1.26g.), there was obtained
(+)-5(Z)-erythro-9-hydroxy-8-hydroxymethyl-9-phenyl- nonenoic acid as a
syrup (1.1 g.), l[018 +32 (c, 2.16, MeOH), having an essentially identical
'H-NMR spectrum to that of the (-) isomer in (i) above. 40     The above
procedures were also used to obtain the raceinic () form of
5(Z)-(2,2-diethyl-4-phenyl-1,3- dioxan-cis-5-yl)heptenoic acid having an
identical 1H-NMR spectrum to that of the (-)- or (+)-enantiomers (Examples
100, 101), starting from racemic
5(Z)-erythro-9-hydroxy-8-hydroxymethyl-9-phenylnonenoic acid. 45
Example 102 A solution of
5(Z)-7-[2,4,5-cisl-2-methyl-4-phenyl-1,3-dioxan-cis-5-yl)heptenoic acid
(500 mg.) in absolute ethanol (10 ml.) containing 5% w/w palladium on
charcoal catalyst (100 mg.) was stirred under an atmospheric pressure of
hydrogen for 3 hours. The catalyst was separated by filtration through
kieselguhr and the filtrate was evaporated to give
7-[2,4,5-cisl-2-methyl-4-phenyl-1,3-dioxan-cis-5-yl)heptanoic acid as 50  a
colourless oil in 99% yield; NMR: 0.8-1.8 (14H, in), 2.2 (2H, t, J=8 Hz),
3.8-4.25 (2H, m), 4.75-5.0 (2H, m), 7.14-7.4 (5H, m) and 8.5-9.3 (1H, br)
pm; Wne: 307 (M+ + H). Example 103 Aqueous potassium hydroxide (34 ml. of
40% w/v solution) was added to a stirred solution of 5(E)-7- 55
(2,2-dimethyl-4-phenyl-1,3-dioxan-cis-5-yl)heptenonitrile (831 mg.) in
freshly distilled ethylene glycol (34 ml.) under an argon atmosphere and
the mixture heated under reflux for 3.5 hours. The cooled mixture was
diluted with water (100 ml.) and methylene chloride (100 ml.), and then
stirred and acidified to pH 5 (2'M hydrochloric acid). The organic phase
was separated, dried (MgSO4) and evaporated. The residue was purified by
flash chromatography eluting with 1:99 v/v acetic acid and ethyl acetate to
give 5(E)-7-(2,2- 60  dimethyl-4-phenyl-1,3-dioxan-cis-5-yl)heptenoic acid
as an oil (454mg.): 1H-NMR: 8.7-9.6 (11H, br,    l CO2H) m 7.0-7.5 (5H,
in), 4.85-5.5 (3H, m),4.0 (2H, q, J=12 Hz) and 1.35-2.55 (15H, m; including
s at 1.52 and 1.54) ppm; 13C-NMR: (CDCI3; 22.5 MHz) 178.94 (Cl*), 140.80
(pH, Cl), 130.78 (C5V), 129.70 (C6*), 128.02 (C6*), 128.02 (Ph, C3), 126.77
(Ph, C4), 125.42 (Ph, C2), 99.03 (dioxane, C2), 78.39 + 76.93 + 75.52
(CDC13), 73.08 (dioxane, C4),62.63 (dioxane, C6),39.55 (dioxane, C5),33.21
(C2*), 31.70 (C4*), 29.58 (equatorial CH3), 65  27.09 (C7*), 24.38 (C3* and
19.13 (axial CH3) ppm [Note: asterisk values refer to the heptenoic acid
moiety]; 32    0 094 239 m/e: 318 (MI, 303 (M-CH3) and 260 IM-(CH3)2C0I.
The starting material was obtained as follows:- A solution of
2-(2,2-dimethyl.4-phenyl-1,3-dioxan-cis-5-yl)acetaldehyde (518 mg.) in dry
THF (10 ml.) was added over 30 minutes to a stirred solution of vinyl
magnesium bromide (3,4 ml of 1,3 M solution in 5   tetrahydrofuran) in
tetrahydrofuran (5 ml.), at 0C. under an atmosphere of Argon. After further
stirring at 00C. for 1 hr, saturated ammonium chloride solution was added
to quench the reaction. The mixture obtained was separated and the aqueous
phase was extracted with ether. The combined organic phases were dried
(MgS04) and evaporated. The residue was purified by flash chromatography,
eluting with 1:1 v/v ethyl acetate/hexane to give an epimeric mixture of
3-hydroxy-4-(2,2-dimethyl-4-phenyl-1,3-dioxan- to  cis-5-yl)-but-1 -ene
(A), as an oil (564 mg.) NMR: 7.3 (5H, s); 5.35-5.9(1 H, m); 4.8-5.3 P3H,
m); and 0.8-2.2 (1OH, m), including 2 s at 1.55 m + OH) ppm. Propionic acid
(7.4 micromole) was added to a solution of (A; 433 mg.) in trietyl
orthoacetate (2.2 ml.). The mixture was stirred at 140-1450C. with removal
of ethanol by distillation during 1 hour. The cooled reaction mixture was
evaporated and the residue purified by flash chromatography, eluting with
15:85 v/v 65  ethyl acetate/hexane to give ethyl
4(E)-6-(2,2-dimethyl-4-phenyl-1,3-dioxan-cis-5-yl)hexenoate (B) as an oil
1329 mg.); NMR: 7.3 (5H, s), 5.1-5.5 (3H, m), 3.75--4.2 (4H, m; including q
at 4.1, J=7 Hz), 2.0-2.6 (6H, m), 1.4-1.8 (7H, m; including s at 1.55) and
1.25 (3H, t, J-7 Hz) ppm. A solution of B (2.593 g.) in anhydrous ether (15
ml.) was added dropwise to a stirred suspension of lithium aluminium
hydride (297 mg.) in anhydrous ether (60 ml) cooled to 5VC. The mixture was
stirred at 20   50C. for a further 1 hour. Water (40 ml.) was then added
cautiously. The mixture was separated and the aqueous phase was extracted
with ether (4 x 60 ml.). The combined ethereal phases were dried (MgSO4),
and evaporated. The residue was purified by flash chromatography, eluting
with 3:2 v/v ethyl acetate/ hexane to give
4(E)-6-(2,2-dimethy,.4-phenyl-1,3-dioxan-cis-5-yl)hexenol (C) as an oil
(2.22 g.) NMR: 



7.1-7.45 (5H, m), 5.0-5.6 (3H, m), 3.95 (2H, q, J_ 12 Hz), 3.05 (2H, t, J=9
Hz), 1.8-2:6 (4H, m) and 1.4-1.8 25   (1OH, m) ppm. Methanesulphonyl
chloride (0.57 ml.) was added dropwise to a stirred solution of
triethylamine (1.0 m.,) and C (2.083 g.) in methylene chloride (25 ml.
freshly filtered through a short column of basic alumina) cooled to 59C.
The stirred mixture was then allowed to warm up to room temperature during
2 hours. Ether (100 ml.) was then added. The mixture was washed
successively with water, and saturated brine, and was 30   then dried
(MgSO4) and evaporated. The residue was purified by flash chromatography
using 3:2 v/v ethyl acetate/hexane to give
4(E)-6.42,2-dimethyl-4-phenyl-1,3-dioxan-cis-5-yl)hexenol
O-methanesulphonate as an oil (D) (2.176 g.) NMR: 7.3 (5H, s), 5.0-5.55
(3H, m),4.15 (2H, t, J=6 Hz) 3.85 (2H, q, J=12 Hz),2.95 (3H, s) and
1,4-2.65 (13H, m; including 2 a at 1.55) ppm. Potassium cyanide (405 mg.)
was added in portions to a solution of D 11.115 g.) in anhydrous dimethyl
3a   sulphoxide (20 ml.) under argon. The mixture was stirred at 750C. for
2 hours, then diluted with water (15 ml.). The resultant mixture was
extracted with ether. The extracts were washed with saturated brine, dried
(MgSO4) and evaporated. The residue was purified by flash chromatography
using 3:7 vtv ethyl acetate/hexane as eluant to give
5(E)-7-(2,2-dimethyl-4-phenyl-1 ,3-dioxan-cis-5-yl)heptenonitrile as an oil
(687 mg.); NMR: 7.3 (5H, sQ, 5.0-5.5 (3H, m), 4.0 (2H, q, J=11 Hz), 1.9-2.5
(5H, m) apd 1,3-1.9 (I0H, m, 40   inuding 2 s at 1.50) ppm. Example 104 The
preparation of an oral dosage form is illustrated by the following tablet
formulation: 5(z)-ii~fE-ala~ylipl~enyl4#                    acie oihtdd
(300 parts); 45q   -    -lactose (56 parts); maize starch (30 parts);
polyvinylpyrrolidone 110 parts); and magnesium stearate (4 parts) obtained
using a standard wet granulation and compression procedure ral parts by
weight). The lactose 5o    may be replaced by an alternative filler such as
calcium phosphate, the maize starch by an alternative disintegrant such as
calcium carboxymethylcellulose, and the polyvinylpyrrolidone by an
alternative binder such as gelatins, if desired. Similarly the active
ingredient may be replaced by another compound of formula I described
herein. The tablets may be enteric coated by conventional means, for
example to incorporate a coating of cellulose .56   acetate phthalate. 60
65 33    ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.;..    ...  ..e 0 094 239 Claims for
the Contracting States: BE CH DE FR GB IT Li LU NI SE 1.
A'4-phenyl-1,3-dioxan-cis-5-ylalkenoic acid derivative of the formula I:-
(CH2)n.A.Y.CO.Rc t'0                               RbF wherein Ra and Rb
are independently hydrogen, (*2-OC)alkenyl, (11-8C)alkyl optionally bearing
up tathree halogeno substituents, pentafluorophenyl, aryl or
aryl(1-40Calkyl, the latter two of which-may.optionally 15 bear up to three
substituents selected from halogeno, (1-6C)alkyl, (1-G)alkoxy,
(1-4C)alklylenedioxy, trifluoromethyl, cyano, nitro, hydrxy,
(2"-C)alkanoyloxy,  (1--C)alkylthio, (1-6C)alkanesulphonyl,  . -
(1-OC)alkanoylamino, and oxapolymethylene of 2 tto 4 carbon atoms, provided
that when both Ra and Rb are alkyl or alkenyl, the total number of carbon
atoms in Rs and-Rb taken together is 8 or less; or Ra and Rb together form
polymethylene of 2 to 7 carbon atomns9--optionally bearing one or two
(1-4C)alkyl 20 substituents; Rc is hydroxy, 1-6C)alkoxy or
(1-6C)alkanesulphonamido; n is the integer I oro2; A isi - .ylene....., en
is p;oyIo         to  5 atoms-optionally bearing (1-4C)alkyl as a
substituent; benzene ring B optionally bears one or two substituents
selected frof halogeno, 1-8C)alyli (1-6C)alkoxy, hydroxy,
(2-4C)alkanoyloxy, (1-6C)alkanoylamino, trifluoromethyl and nitro; and the
substituents at positions 4 and 5 of the dioxane ring have cis-relative
stereochemistry; or for those 



25  compounds wherein Rc is hydroxy, a salt thereof with a base affording a
physiologically acceptable cation. 2. A compound as claimed in claim 1
wherein Ra and Rb are, independently, hydrogen, methyl, ethyl, - propyl,
isopropyl, butyl, pentyl, hexyl, heptyl, octyl, vinyl, allyl,
2-methylallyl, chloromethyl, trifluoromethyl or 2,2,2-trifluoroethyl,
pentafluorophenyl, 1-naphthyl, 2-naphthyl, benzyl, 1-phenylethyl,
2-phenylethyl or phenyl, the latter six of which may optionally bear up to
three substituents selected from: fluoro, chloro, 30  bromo, lodo, methyl,
ethyl, propyl, isopropyl, methoxy, ethoxy, propoxy, methylenedioxy,
ethylenedioxy,' isopropylidenedioxy, trifluoromethyl, cyano, nitro,
methylthio, ethylthio, methanesulphonyl, ethane- sulphonyl, formamido,
acetamido, propionamido, hydroxy, acetoxy, propionyloxy, methyleneoxy-
methylene and ethyleneoxymethylene; provided. that when both Ra and Rb are
alkyl or alkenyl, the total number of carbon atoms in Ra and Rb taken
together is 8 or less; or Ra and Rb together constitute ethylene,  i 35
trimethylene, tetramethylene, pentamethylene or hexamethylene, any of which
may bear an optional methyl substituent; Rc is hydroxy, methoxy, ethoxy,
methanesulphonamido, ethanesulphonamido or 1- methylethanesulphonamido; n
is the integer of 1 or 2; A is ethylene or vinylene; Y is ethylene,
trimethylene or tetramethylene, any of which may optionally bear a methyl
substituent; and benzene ring B optionally f-/      bears one or two
substituents selected from fluoro, chloro, bromo, iodo, methyl, ethyl,
isopropyl, propyl, 40  methoxy, ethoxy, propoxy, hydroxy, acetoxy,
propionyloxy, formamido, acetamido, propionamido, trifluoromethyl and
nitro. 3. A compound as claimed in claim 1 or 2 wherein Ra and Rb are,
independently, hydrogen, methyl, ethyl, propyl, isopropyl, butyl, pentyl,
hexyl, octyl, vinyl, allyl, 2-methylallyi, trifluoromethyl, chloromethyl,
2-chloroethyl, phenyl optionally bearing a fluoro, chloro, bromo, methyl,
methoxy, trifluoromethyl, 45  methylthio, methanesulphonyl, nitro, hydroxy,
cyano, acetamido, methylenedioxy or a. methyleneoxy- methylene (-CH20CH2)
substituent, dichlorophenyl, dimethylphenyl, pentafluorophenyl, 1-naphthyl,
2- naphthyl or benzyl; or together form trimethylene, pentamethylene or
hexamethylene, optionally bearing a methyl substituent; provided that when
both Ra and Rb are alkyl or alkenyl the total number of carbon atoms in Ra
and Rb taken together is 8 or less; and benzene ring B is phenyl,
2-methylphenyl, 2-ethyl- 50  phenyl, 2-isopropylphenyl, 2-methoxyphenyl,
2-fluorophenyl, 2-chlorophenyl, 2-bromophenyl, 2-hydroxy- phenyl,
2-trifluoromethylphenyl, 3-trifluoromethylphenyl, 3-fluorophenyl,
3-chlorophenyl, 4fluorophenyl, 4-methylphenyl or 2,6-difluorophenyl. 4. A
compound as claimed in claim 1, 2 or 3 wherein benzene ring 8 is
unsubstituted; ortho-substituted by fluoro, chloro, methyl, hydroxy,
methoxy, ethyl or isopropyl, or meta-substituted by fluoro or chloro. .s
.55  5. A compound as claimed in any one of claims 1-4 wherein Rc is
hydroxy, methoxy, ethoxy, methanesulphonamido or ethanesulphonamido. 6. A
7-(4-phenyl-1,3-dioxan-cis-5-yl)heptenoic acid derivative of the formula
la:- 60                                          CH.CH CH.(CH2)3 .CO.Rc
l'.' 0 Rb 65 1111i111111 11111 11111 1 1111I *C  L  H  s*    0 094 239
wherein Ra and Rb are:- (i) independently hydrogen or (1-4C)alkyl,
optionally bearing 1 to 3 halogeno substituents; (ii) one of the two is
hydrogen or (1-4C)alkyl, and the other is phenyl, naphthyl or
phenyl-(1-4C)alkyl, optionally bearing 1 or 2 substituents selected from
halogeno, (1-4C)alkyl, (1-4C)alkoxy, (1-4C)alkylene- 5   dioxy,
trifluoromethyl, cyano, nitro, hydroxy, (2-4C)alkanoyloxy, (1-4C)alkylthio,
(1-4C)alkane- sulphonyl, (11-C)alkanoylamino and oxapolymethylene of 2 to 4
carbon atoms, or pentafluorophenyl; (iii) one of the two is hydrogen and
the other is (5-8C)alkyl or (2-6C)alkenyl; or (iv) both together form
polymethylene of 2 to 7 carbon atoms optionally bearing a (1-4C)alkyl
substituent; so   Rc is hydroxy, (1-4C)alkoxy or (1-4C)alkanesulphonamido;
and benzene ring B optionally bears a single substituent located at the
2-position selected from halogeno, (114C)alkyl, (1-4C)alkoxy, hydroxy,
(2-4C)alkanoyloxy, (1-4C)alkanoylamino and trifluoromethyl, or bears a
3-halogeno substituent; and the 



substituents at positions 4 and 5 of the dioxane ring have cis-relative
stereochemistry; or for those compounds wherein Rc is hydroxy, a salt
thereof with a base affording a physiologically acceptable cation. 15
7. A compound as claimed in claim 6 wherein:- (i) Ra and Rb are both
hydrogen, methyl, ethyl, propyl, butyl or trifluoromethyl; (ii) one of Ra
and Rb is hydrogen and the other is trifluoromethyl, chloromethyl, benzyl,
isopropyl, hexyl, octyl, phenyl (optionally bearing 1 or 2 fluoro, chloro,
bromo, methyl, methoxy, trifluoromethyl, hydroxy, cyano, methylthio or
acetamido), phenyl bearing methylenedioxy or methyleneoxymethylene 20
(-CH20CH2), pentafluorophenyl, 1-naphthyl or 2-naphthyl; or (iii Ra and Rb
together form trimethylene, tetramethylene, pentamethylene, hexamethylene
or a 9 group of th'e~crrnula: -CH2CH2'-CHCM3.L11u2-; and-benzene ring B is
phenyl; 2-fluorophenyl, 2-chloro- phenyl 2-bromophenyl, 2-methylphenyl,
2-ethylphenyl, 2-isopropylphenyl, 2-methoxyphenyl, 2-hydroxy- phenyl,
3-fluorophenyl or 3-chlorophenyl; and Rc is hydroxy, methanesulphonamido or
ethane- 25  sulphonamido. 8. A
5(Z)-7-(4phenyl-1,3-dioxan-cis-5-yl)heptenoic acid of the formula Ib:- 3
--'  oHC02H 30Ra4. :'  -   Ra4_ O                                  lb - 3
wherein:-    < (i) Ra and R.b1 4e both hydrogen, methyl, ethyl, propyl,
butyl or trifluoromethyl. (ii) Ra and Rb'together form trimethylene,
tetramethylene, pentamethylene, hexamethylene or a group of the formula:
-CH2CH2-CHCH3-CH2CH2-; or (iii) Ra is (3-8C)alkyl, trifluoromethyl,
chloromethyl, 2-chloroethyl, pentafluorophenyl, or phenyl, 40   benzyl or
naphthyl, the last three of which may optionally bear 1 or 2 halogeno,
(1-4C)alkyl, (1-4C)alkoxy, trifluoromethyl, hydroxy, cyano, (1-4C)alkylthio
or (1-4C)alkanoylamino substituents, or a methylene- dioxy or
methyleneoxymethylene substituent, and Rb is hydrogen; benzene ring B is
unsubstituted or is 2-halogeno-, 2-(1--C)alkyl-, 2-(1-4C)alkoxy-,
2-hydroxy- or 3- halogeno-phenyl; 4S      Ra and the substituents at the 4
and 5-positions of the dioxane ring have cis-relative stereochemistry; and
the carbon atoms adjacent to the vinylene group have the indicated
cis-relative stereochemistry; or a salt thereof with a base affording a
physiologically acceptable cation; or a methyl or ethyl ester thereof; or a
methanesulphonamido, ethanesulphonamido or 1-methylethanesulphonamido
derivative thereof. 9. A compound as claimed)in claim 8 wherein Ra and Rb
have the meanings defined in (i) and (ii) of 50   claim 8; or Ra is
isopropyl, bujtyl, hexyl, octyl, trifluoromethyl, chlorornethyl,
2-chloroethyl, pentafluoro- phenyl, benzyl, naphthyl or phenyl (optionally
bearing 1 or 2 fluoro, Ichloro, bromo, methyl, methoxy, trifluoromethyl,
hydroxy, cyano, methylthio or acetamido substituents, or bearing a
methylenedioxy or methyleneoxymethylene substituent), and Rb is hydrogen;
and benzene ring B is unsubstituted or bears a 2-fluoro, 2-chloro, 2-bromo,
3-fluoro, 3-chloro, 2-methyl, 2-ethyl, 2-isopropyl, 2-methoxy, or 2-hydroxy
56   substituent. 10. A 5(Z)-7-(4-phenyl-1,3-dioxan-cis-5-yl)heptenoic acid
of the formula Ib:- O                        C02H 60                   *
~~~~~~~~Ra                                          lb. 60~~~~~~~~
Feb~~~~~~~~~~~~~~~~l 65   wherein Ra, Rb and benzene ring B are selected
from the following combinations:- 35 C 11111111111111111    0 094 239 No.
Ra                      Rb      Benzene Ring B 1  methyl
methyl 3-fluorophenyl 5 2  methyl                                   methyl
3-chlorophenyl 3  methyl                                   methyl
2-methoxyphenyl 



10          4  methyl                                   methyl
2-methylphenyl 5  methyl                                     H    phenyl 6
trifluoromethyl                            H    phenyl      - 7  isopropyl
H    phenyl 8  ethyl                                     ethyl  phenyl :
20     9  ethyl I                                   ethyl  2-fluorophenyl
10  2-chlorophenyl                             H    phenyl
_           4 11  2-methylphenyl                             H    phenyl 25
12  2-ethylphenyl                              H    phenyl 13
-fluorophenyl   '                          H    phenyl 30         14
3-chlorophenyl                              H    phenyl 15
3-methylthiophenyl                         H    phenyl
4; 16  4-fluorophenyl                             H    phenyl 35 17
4-chlorophenyl                             H    phenyl 18  4-methoxyphenyl
H    phenyl 40         19  3,4-methylene dioxyphenyl                   H
phenyl 20  3,4-(methyleneoxymethylene)phenyl          H    phenyl 21
methyl                                   methyl 2-hydroxyphenyl 45
--_ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _   -_ _ __ _
___________________:-_.  - (wherein H stands for hydrogen); and from the
following combinations;- 50 No            Ra + Rb       Benzene Ring B 22
pentamethylene             phenyl 55                      23  hexamethylene
phenyl 24  (3-methyl)pentamethylene   phenyl 60 or a salt thereof with a
base affording a physiologically acceptable cation. 11. A salt as claimed
in any one preceding claim which is an alkali metal, alkaline earth metal,
aluminium or ammonium salt, or a salt with an organic amine or quaternary
base, forming a physiologically acceptable cation. 12. A
methanesulphonamido derivative of an acid as claimed in claim 10 or of
5(Z)-7-(2,2-dimethyl-4- 66  phenyl-1,3-dioxan-cis-5-yl)heptenoic acid. 36
0 094 239 13. A S-aIlyl-5-phenyl-1,3-dioxane derivative of the formula
VII:- Rb t0 wherein Ra, Rb and benzene ring B have any of the meanings
defined in claims 1-10, and the substituents at positions 4 and 5 of the
dioxane ring have cis-relative stereochemistry. 14. A
(4-phenyl-1,3-dioxan-cis-5-yl)acetaldehyde derivative of the formula II:-
isf 15                        .          (CH~~~~~~~P2)n -CHO 0* 20
Rb7L- wherein n is the integer 1, and Ra, Rb and benzene ring B have any of
the meanings defined in claims 1-10, and the substituents at positions 4
and 5 of the dioxane ring have cis-relative stereochemistry. 25     15. A
pharmaceutical composition which comprises a compound of formula 1, or a
salt thereof, as claimed in any one of claims 1-12, together with a
pharmaceutically acceptable diluent or carrier. .16. A process for the
manufacture of a compound of the formula 1, or a salt thereof, as claimed
in claim 1, wherein Ra, Rb, Rc, benzene ring B, n, A and Y have any of the
meanings defined in claims 1-10; characterised by:- 



30     (a) for a compound wherein Rc is hydroxy and A is vinylene, reacting
an aldehyde of the formula II:- i , , O (CH2)n 'CHO 35
Ra-7L...0                                           Ill 40 with a Wittig
reagent of the formula:- (Rd)3P=CH*Y-CO M+I K..-    wherein Rd is
(1-6Calkyl or aryl and M' is an alkali metal cation; 45     (b) reacting an
erythro-diol derivative of the formula XlIl:- Qa.O         (CH2)n.A.Y.CO.Rc
XIII 50 50->>,x,.   Qb.OX 1 55   wherein one of Qa and Qb is hydrogen and
the other is hydrogen, alkanesulphonyl. arenesulphonyl or a group of the
formula -CRR1-OH wherein R and RI are the same or different alkyl, with a
carbonyl, compound of the formula RaRb- CO, or an acetal, hemiacetal or
hydrate thereof; (c) for a compound of formula I wherein Rc is hydroxy,
oxidising an alcohol of the formula XVI:- 60 (CH2)n .A.Y.CH20H Ra Rb 65
i    3 37 t 1111111111111 Hl il11 INI    0 094 239 (d) for a compound of
formula I wherein Rc is hydroxy, hydrolysing a compound of the formula
XVIII:- (CH2)n A.Y.W 5 Rae~
XviII -10                  '''i wherein W is alkoxycarbonyl,
phenoxycarbonyl, benzyloxycarbonyl, cyano or carbamoyl; (e) for a compound
of formula I wherein Ra, Rb or benzene ring B bears a hydroxy substituent,
deprotecting a corresponding derivative of said compound wherein the
hydroxy substituent is protected by a trimethylsilyl,. (1-6C)alkyl or acyl
protecting group; 15     (f) for a compound of formula I wherein Ra and Rb
are both hydrogen, reacting an erythro-diol of the formula XliI:- :  Qa.O
sCH  ).A.Y.CO.Rc 20 25 wherein Qa and Qb are both hydrogen, with methylene
bromide in the presence of a base: whereafter: when a compound of formula I
wherein Rc is 11-6C)alkoxy is required, the corresponding acid of formula I
wherein Rc is hydroxy, or a reactive derivative thereof, is esterified
using a conventional procedure;-. -:  when a. compound of formula I wherein
Rc is (1-6C)alkanesulphonamido is required, the correspor iing acid of
formula I wherein Rc is hydroxy is reacted with the appropriate
(1-6C)alkane- sulphoriamide in the presence of a dehydrating agent, or a
reactive derivative of said acid of formula I is reacted with the
appropriate (1-6C)alkanesulphonamide or an alkali metal salt thereof; when
a compound of formula I wherein A is ethylene is required, the
corresponding compound of 3   formula I wherein A i vinylene is
hydrogenated in the presence of a catalyst; when a salt of a-impound of
formula I wherein Rc is hydroxy is required, said compound is reacted with
the appropriate base affording a physiologically acceptable cation; and
when an optionally active form of a compound of formula I is required,
either one of the aforesaid procedures is carried out using an optically
active starting material, or a racemic form of a compound of 40  formula I
wherein Rc is hydroxy is reacted with an optically active form of a
suitable organic base, followed by separation of the diastereoisomeric
mixture of salts thus obtained, and liberation of the required 



optically active form of said compound of formula I by treatment with acid
followed, when Rc is other than hydroxy, by esterification or amidification
as aforesaid. 45  Claims for the Contracting State: AT 1. A process for the
manufacture of a 4-phenyl-1,3-dioxan-cis-5-ylalkenoic acid derivative of
the formula I ^  50               *       O _(C82~~~~~~~ ~~~~~~)n-'A-y- 55
wherein .Ra and Rb are independently hydrogen, (2-6C)alkenyl, (1-8C)alkyl
optionally bearing up to three halogeno substituents, pentafluorophenyl,
aryl or aryl(1-4C)alkyl, the latter two of which may optionally 60  bear up
to three substituents selected from halogeno, (1-6C)alkyl, (1-6C)alkoxy,
(1-4C)alkylenedioxy, trifluoromethyl, cyano, nitro, hydroxy,
(2-6C0alkanoyloxy, (1-6C)alkylthio, (1-6C)alkanesulphonyl,
(1-6C)alkanoylamino, and oxapolymethylene of 2 to 4 carbon atoms, provided
that when both Ra and Rb are alkyl or alkenyl, the total number of carbon
atoms in Ra and Rb taken together is 8 or less; or Ra and Rb together form
polymethylene of 2 to 7 carbon atoms, optionally bearing one or two
(1-4C)alkyl 65  substituents; Rc is hydroxy, (1-6C)alkoxy or
(1-6C)alkanesulphonamido; n is the integer 1 or 2; A is 38    W ~
~~~~~~~~~~~~ ---- .                   - o 094 239 ethylene or vinylene; Y
is polymethylene of 2 to 5 carbon atoms optionally bearing (1-4C)alkyl as a
substituent; benzene ring B optionally bears one or two substituents
selected from halogeno, (1-6C)alkyl, (1-4C)alkoxy, hydroxy,
(2-6C)alkanoyloxy, (1-6C)alkanoylarn'ino, trifluoromethyl and nitro; and
the substituents at positions 4 and 5 of the dioxane ring have cis-relative
stereochemistry; or for those 5   compounds wherein Rc is hydroxy, a salt
thereof with a base affording a physiologically acceptable cation;
characterised by:- (a) for a compound wherein Rc is hydroxy and A is
vinylene, reacting an aldehyde of the formula II:- 10
(CH2)ri 'CHO Rb7 :~~~~~~~~~~ 15 with a Wittig reagent of the formula:-
(Rd)3P=CH Y CO2M+                              Il !  -        -2   -
wherein Rd is (1-6C)alkyl or aryl and M+ is an alkali metal cation; ' ,(
ai gb) acfifini anerythrdiwrivai we  hedrrUe         _ 25
Qa.C         (CH2)n.A.Y.CO.Rc :   5                                Oa.
X l Ob.0 30.- wherein one of Oa and (lb is-hydrogen and the other is
hydrogen, alkanesulphonyl, arenesulphonyl or a group of-the formula -CRR'
-OH wherein R and RI are the same or different alkyl, with a carbonyl
compound of the formula RaRb-CO, or an acetal, hemiacetal or hydrate
thereof; (C) for a compound of formula I wherein Rc is hydroxy, oxidising
an alcohol of the formula XVI:- (CH2), .A.Y.CH2OH 40~~~~~~~ Y 40
Ra iV Rb, 45     (d) for a compound of formula I wherein Rc is hydroxy,
hydrolysing a compound of the formula XVIII:- (CH2)n .A.Y.W 50
Ra                                            XVIII Rb            B .-55
wherein W is alkoxycarbonyl, phenoxycarbonyl, benzyloxycarbonyl, cyano or
carbamoyl; (a) for a compound of formula I wherein Rs, Rb or benzene ring B
bears a hydroxy substituent, 



deprotecting a corresponding derivative of said compound wherein the
hydroxy substituent is protected by a trimethylsilyl, (1-6C)alkyl or acyl
protecting group; (f) for a compound of formula I wherein Ra and Rb are
both hydrogen, reacting an erythro-diol of the 60  formula XIII:- 65 39 I
lImi 11111! I1i1! 11111 111111 *       L  Mq  S    0 094 239 W  Qa.O-
CH2)n .A.Y.CO.Rc Qb.O.                                                XIl
wherein Qa and Qb are both hydrogen, with methylene bromide in the presence
of a base; wherein Ra, Rb, Rc, benzene ring B, n, A and Y have the meanings
defined above; 10      whereafter: when a compound of formula I wherein Rc
is (1-6C)alkoxy is required, the corresponding acid of formula I wherein Rc
is hydroxy, or a reactive derivative thereof, is esterifded using a
conventional procedure; when a compound of formula I wherein Rc is
(1-6C)alkanesulphonamido is req iwed, the corresponding acid of formula I
wherein Rc is hydroxy is reacted with the appropriate 01-6C~alkane- 15
sulphonamide in the presence of a dehydrating agent, or a reactive
derivative of said acid of formula I is reacted with the appropriate
(1-4C)alkanesulphonamide or an alkali metal salt thereof; when a compound
of formula I wherein A is ethylene is required, the corresponding compound
of formula I wherein A is vinylene is hydrogenated in the presence of a
catalyst; when a salt of a compound of formula I wherein Rc is hydroxy is
required, said compound is reacted 20  with the appropriate base affording
a physiologically acceptable cation; and -   kuuizran u1Atioall acv
ol-.arequered, either one of the- aforWesid                      - -
procedures is carried out using an optically active starting material, or a
racemic form of a compound of formula I wherein Rc is hydroxy is reacted
with an optically active form of a suitable organic base, followed by
separation of the diastereoisomeric mixture of salts thus obtained, and
liberation of the required 25  optically active form of said compound of
formula I by treatment with acid followed, when Rc is other than hydroxy,
by esterification or amidification as aforesaid. 2. A process according to
part (a) of claim 1 characterised in that the reaction is performed in a
solvent or diluent such as an aromatic solvent, an ether or in a mixture of
one or more such solvents or diluents, at a temperature in the range -800C.
to 400C. 30     . 3. A process according to part (b) of claim 1
characterised in that Qa and Ob are both hydrogen, or one is, a group of
the formula -CRR1 -OH- and the other is hydrogen, and the reaction is
carried out in the presence of an acid catalyst in a solvent or diluent
such as an ether and at a temperature in the range 10C to 120C. 4. A
process according to part (b) of claim 1 characterised in that the starting
material of formula XIII 35   wherein Qa and Ob are other than
alkanesulphonyl or arenesulphonyl is produced in situ by reaction of a
compound of formula I wherein Ra and Rb are both methyl or ethyl, in the
presence of an acid catalyst. 5. A process according to part (c) of claim 1
characterised in that it is performed in a solvent or diluent at a
temperature in the range 10C to 50C. 6. A process according to part (d) of
claim 1icharacterised in that it is carried out under the influence of 40
base in an aqueous solvent such as a (1-4C)alkanol or a glycol and at a
temperature in the range 1 5C. to 150C. 7. A process according to part (e)
of claim 1 characterised in that the starting material is a compound of
formula I wherein Ra, Rb or benzene ring B bears a {1-6C)alkoxy radical and
the reaction is carried out using sodium thioethoxide in a solvent such as
N,N-dimethylformamide at a temperature in the range 900C. 45  to 160C. 8. A
process according to part (f) of claim 1 characterised in that the base is
an alkali metal hydroxide or hydride and the reaction is performed in a
solvent or diluent such as dimethyl sulphoxide at a temperature in the
range 10C. to 40C. 



9. A process according to any preceding claim characterised in that in the
starting materials: so      (i) Ra and Rb are both hydrogen, methyl, ethyl,
propyl, butyl, or trifluoromethyl; (ii) Ra and Rb together form
trimethylene, tetramethylene, pentamethylene, hexamethylene or a group of
the formula: -CH2CH2-CHCH3-CH2CH2-; or -_ --      (iii) Ra is (3-8C)alkyl,
trifluoromethyl, chloromethyl, 2-chloroethyl, pentafluorophenyl, or phenyl,
benzyl or naphthyl, the last three of which may optionally bear 1 or 2
halogeno, {1C)alkyl, (1-4C)alkoxy, X 55 trifluoromethyl, hydroxy, cyano,
(1-4C)alkylthio or (1-4C)alkanoylamino substituents, or a methylene- dioxy
or methyleneoxymethylene substituent, and Rb is hydrogen; and benzene ring
B is unsubstituted or is 2-halogeno-, 2-(1--4C)alkyl-, 2-(1--4C)alkoxy-,
2-hydroxy- or 3- halogeno-phenyl; n is the integer 1; Y is trimethylene;
and A is vinylene, the carbon atoms adjacent to which group have
cis-relative stereochemistry. 60 65 40                 1llllll ii ii lll
0 094 239 Patentensprfiche ffir die Vertragsstaaten: BE CH DE FR GB IT U LU
NL SE 1. 4-Phenyl-1,3-dioxan-cis-5-ylalkensiure-Derivat der Formel I 5 01 6
z~n (CHnA.Y.CO.Rc 10                                 Rb    3 worin Ra und
Rb unabhingig voneinander fOr Wasserstoff, (2-6C)Alkenyl, (1-8C)AIkyl, das
1 5   gegebenenfalls bis zu drei Halogonsubstituenten trigt,
Pentafluorophenyl, Aryl oder Aryl(1-C)alkyl stehen, wobei die beiden
letztgenannten Reste gogebenenfalls bis zu drel Substituenten, atisgewbhit
aus Halogen, (1-6C)Alkyl, -16C)Alkoxy, (1-4C)Alkylendioxy, Trifluoromethyl,
Cyano, Nitro, Hydroxy, (2-4C)Alkanoyloxy, (1-6C)Alkylthio,
(1-6C)Alkansulfonyl, (1-6C)Alkanoylamino und Oxapolymethylen mit 2 bis 4
Kohlenstoffatomen, tragen k6nnen, wobei gilt, dag dann, wenn beide Rests Ra
und Rb Alkyl 20  oder Alkenyl bedouten, die Gesamtzahl der Kohlenstoffatome
in Ra und Rb zusammengenommen 8 oder wen!gor betrpgt; oder Ra und Rb
zusammen Polymethylen mit 2 bis 7 Kohlenstoffatomen bilden, das -
gegbenenfalls einen odr'z'wei' (14C)Alkyl-Substituentiitragt;',Rc''fur
Hydroxy, (1-6C)Alkoxy oder ''-6C)-Alkansulfonamido stsht; n fOr die ganze
Zahl 1 oder 2 steht; A fOr Ethylen oder Vinylen steht; Y fOr :
Polymethylen mit 2 bis 5 Kohlenstoffatomen steht, das gegebenenfalls
(1C)AlkyI als. einen 25  Substituenten trigt; der Benzolring B
gegebenenfalls einen oder zwei Substituenten, ausgewahit aus Halogen,
(1-6C)Alkyl,  (1-6C)Alkoxy,  Hydroxy,  (2-6C)Alkanoyloxy,
(1-6C)Alkanoylamino, :' :.     Trifluoromethyl und Nitro, trigt; und die
Substituenten in Stellung 4 und 5 des Dioxanringes relativ zueinander
cis-Stereochemie aufweisen; odor im Falls derjenigen Verbindungen, in denen
Rc fOr Hydroxy steht, en Salz desselben mit einer Base, die ein
physiologisch vertrigliches Kation liefert. 30      2. Verbindung nach
Anspruch 1, worin Ra und Rb unabhangig voneinander fur Wasserstoff, Methyl,
Ethyl, Propyl, Isopropyl, Butyl, Pentyl, Hexyl, Heptyl, Octyl, Vinyl,
Allyl, 2-Methylallyl, Chloromethyl, ;  Trifluoromethyl oder
2,2,2-TrMuoroethyl, Pentafluorophenyl, 1-Naphthyl, 2-Naphthyl, Benzyl, 1-
Phenylethyl, 2-Phenylethyl oder Phenyl stehen, wobei die letztgenannten
sechs Rests gegebenenfalls bis zu drei Substituenten, ausgewghit aus Fluor,
Chlor, Brom, Jod, Methyl, Ethyl, Propyl, Isopropyl, Methoxy, 35  Ethoxy,
Propoxy, Methylendioxy, Ethylendioxy, Isopropylidendioxy, Trifluoromethyl,
Cyano, Nitro, s  '        Methylthio, Ethylthio, Methansulfonyl,
Ethansulfonyl, Formamido, Acetamido, Propionamido, Hydroxy, Acetoxy,
Propionyloxy, Methylenoxymethylen und Ethylenoxymethylen, tragen k6nnen;
wobei gilt, daB :dann, wenn beide Reste Ra und Rb fOr Alkyl oder Alkenyl
stehen, die Gesamtzahl der Kohlenstoffatome in Ra und Rb zusammengenommen
acht oder weniger betrigt; oder Ra und Rb zusammen Ethylen, 40
Trimethylen, Tetramethylen, Pentamethylen oder Hexamethylen bilden, wobei
jeder dieser Rests gegebenenfalls einen  Methylsubstituenten  tragen  kann;
Rc fur Hydroxy, Methoxy, Ethoxy, Methansulfonamido, Ethansulfonamido oder
1-Methylethansulfonamido steht; n fOr die ganze Zahl 1 oder 2 steht; A fur
Ethylen odor Vinylen steht; Y fur Ethylen, Trimethylen oder Tetramethylen
steht, wobei jeder dieser Reste gegebenenfalls einen Methylsubstituenten
tragen kann; und der Benzolring B gegebenonfalls 45  einen oder zwei
Substituenten, ausgewihit aus Fluor, Chlor, Brom, Jod, Methyl, Ethyl,
Isopropyl, Propyl, 



Methoxy, Ethoxy, Propoxy, Hydroxy, Acetoxy, Propionyloxy, Formamido,
Acetamido, Propionamido, Trifluoromethyl und Nitro, tragt. 3. Verbindung
nach AnsprOchen 1 oder 2, worin Ra und Rb unabhangig voneinander fOr
Wasserstoff, Methyl, Ethyl, Propyl, Isopropyl, Butyl, Pentyl, Hexyl, Octyl,
Vinyl, Allyl, 2-Methylallyl, Trifluoromethyl, 50  Chloromethyl,
2-Chloroethyl, Phenyl, das gegebenenfalls einen Fluor-, Chlor-, Brom-,
Methyl-, Methoxy-, Trifluoromethyl-, Methylthio-, Methansulfonyl-, Nitro-,
Hydroxy-, Cyano-, Acetamido-, Methylendioxy- oder --   einen
Methylenoxymethylen(-CH20CH2)-Substituent  tragt,  Dichlorophenyl,
Dimethylphenyl, .Pentafluorophenyl, 1-Naphthyl, 2-Naphthyl oder Benzyl
stehen, odsr zusammen Trimethylen, Pentamethylen oder Hexamethylen, die
gegebenenfalls einen Methylsubstituenten tragen, bilden; wobei 55  gilt,
daB dann, wenn beide Rests Ra und Rb fur Alkyl oder Alkenyl stehen, die
Gesamtzahl der ;\,  Kohlenstoffatome in Ra und Rb zusammengenommen 8 oder
weniger betragt; und der Benzolring B fur Phenyl, 2-Methylphonyl,
2-Ethylphenyl, 2-isopropylphenyl, 2-Methoxyphenyl, 2-Fluorophenyl, 2-
Chlorophenyl, 2-Bromophenyl, 2-Hydroxyphenyl, 2-Trifluoromethylphenyl,
3-Trifluoromethylphenyl, 3- Fluorophenyl, 3-Chlorophenyl, 4-Fluorophonyl,
4-Mothylphenyl oder 2,6-Difluorophenyl steht.. 60     4. Verbindung nach
AnsprOchen 1, 2 oder 3, worin der Benzolring B unsubstituiert is.; durch
Fluor, Chlor, Methyl, Hydroxy, Methoxy, Ethyl oder Isopropyl
orthosubstituiert ist, oder durch Fluor oder Chlor metasubstituiert ist. 5.
Verbindung nach einem der AnsprOche 1 bis 4, worin Rc fMr Hydroxy, Methoxy,
Ethoxy, Methansulfonamido oder Ethansulfonamido steht. 65     6.
7-(4-Phenyl-1,3-dioxan-cis-5-yl)heptensaure-Derivat der Formel la 41 I
1!11111] HIlL! 1 11 11 ll I I!    0 094 239 CH2 .CH. CH.(CH2)3 .CO.Rc Ra70I
5                           Rb            lB worin Ra und Rb 1 (i)
unabhngig voneinander fur Wasserstoff oder (1-4C)Alkyl, das gegebenenfalls
1 bis 3 Halogensubstituenten trggt, stehen; (ii) einer der beiden Reste fur
Wasserstoff oder (1-4C)AIkyl steht und der andere fOr Phenyl, Naphthyl oder
Phenyl-01-4C)alkyl steht, die gegebenenfalls 1 oder 2 Substituenten,
ausgewihit aus Halogen, (1-4C)Alkyl,  (1-4C)Alkoxy,  (1-4C)Alkylendioxy,
Trifluoromethyl,. Cyano,  Nitro,..- Hydroxy, 15  (2--4C)Alkan-oyloxV, P
14C)AlkVlthio, (1--1C)Alkansulfonyl, (1--C)Alkandoylarnino und
Oxapolymethylen mit 2 bis 4 Kohlenstoffatomen, tragen, odor fMr
Pentafluorophenyl steht; (iiin einor der beiden Reste fMr Wasserstoff steht
und der andere fOr (5-8C)Alkyl oder (2-6C)Alkenyl steht; oder
- (iv) beide Resteszusammen Polymethylen mit 2 bis 7 Kohlenstoffatomen
bilden, das gegebenenfalls 20  einoen (1-4C)AlkyI-Substituenten trigt; Rc
fOr Hydroxy, (14[C)Alkoxy odor (1-4C)Alkansulfonamido steht; und der
Benzolring B gogebenenfalls einen einzelnen, in der 2-Stellung befindlichen
Substituenten, ausgewihit aus Halogen, (1-4C)Alkyl, 41-4C)Alkoxy, Hydroxy,
(2-4C)Alkanoyfoxy, 1-4C)Alkanoylamino and Trifluoromethyl, trigt, oder
einen 3-Halogen-Substituenten trigt; und die Substituenten in den
Stellungen 4 und 5 des 25   Dioxanringes relativ zueinander
cis-Stereochemie aufweisen; oder im Falls derjenigen Verbindungen, in denen
Rc fMr Hydroxy steht, ein Salz desselben mit einer Base, die ein
physiologisch vertrigliches Kation liefert. 7. Verbindung nach Anspruch 6,
worin (i) Ra und Rb beide fur Wasserstoff, Methyl, Ethyl, Propyl, Butyl
oder Trifluoromethyl stehen; 30     (ii) einer der Rests Ra und Rb fOr
Wasserstoff und der andere fOr Trifluoromethyl, Chloromethyl, Benzyl,
Isopropyl, Hexyl, Octyl, Phenyl (das gegebenenfalls 1 oder 2 Fluor-,
Chlor-, Brom-, Methyl-, Methoxy, Trifluoromethyl-, Hydroxy-, Cyano-,.
Methylthio- odor Acetamido-Substituenten tragt), Phenyl, das Methylendioxy
odor Methylenoxymethylen(-CH2OCH2) tragt, Pentafluorophenyl, 1-Naphthyl
oder 2- Naphthyl steht; odor 



35     (iii) Ra und Rb zusammen Trimethylen, Tetramethylen, Pentamethylen,
Hexamethylen odor eine Gruppe der Formel -CH2CH2.CHCH3.CH2CH -bilden; und
der Benzolring B fOr Phenyl, 2-Fluorophenyl, 2- Chlorophenyl,
2-Bromophenyl, 2-Methylphenyl, 2-Ethylphonyl, 2-isopropylphenyl,
2-Methoxyphenyl, 2- Hydroxyphenyl, 3-Fluorophenyl oder 3-Chlorophenyl
steht; und Rc fOr Hydroxy, Methansulfonamido oder Ethansulfonamido steht.
40      8. 5(Z)-7-(4-Phenyl-1,3-dioxan-cis-5-yl)heptensiure der Formel lb a
002HHlb 45                             Ra F~~~I- 50  worin (i) Ra und Rb
beide fMr Wasserstoff, Methyl, Ethyl, Propyl, Butyl oder Trifluoromethyl
stehen; (ii) Ra und Rb zusammen Trimethylen, Tetramethylen, Pentamethylen,
Hexamethylen odor eine Gruppe der Formel -CH2CH2.CHCH3.CH2CH2- bilden; oder
(iii) Ra fOr (3-8C)Alkyl, Trifluoromethyl, Chloromethyl, 2-Chloroethyl,
Pentafluorophenyl oder fOr 55  Phenyl, Benzyl odor Naphthyl steht, wobei
die letztgenannten drel Reste gegebenenfalls 1 oder 2 Halogen-,
(1-4C)Alkyl-,  (1-4C)Alkoxy-,  Trifluoromethyl-,  Hydroxy-,  Cyano-,
(1-4C)Alkylthio-  oder (1-4C)Alkanoylamino-Substituenten, oder einen
Mothylendioxy- oder Methylenoxymethylen- Substituenten tragen konnen, und
Rb fur Wasserstoff steht; der Benzolring B unsubstituiert ist oder fOr
2-Halogen-, 2-(1-6C)Alkyl-, 2-(1-6C)Alkoxy-, 2-Hydroxy- 60  oder
3-Halogenphenyl steht; Ra und die Substituenten in der 4- und 5-Stellung
des Dioxanringes relative cis-Stereochemie aufweisen und die benachbart zu
der Vinylengruppe befindlichen Kohlenstoffatome die angezeigte relative
cis-Stereochemie aufweisen; oder ein Salz derselben mit einer Base, die ein
physiologisch vertragliches Kation liefert, oder ein Methyl- oder
Ethylester derselben, oder ein Methansulfonamido-, 65  Ethansulfonamido-
odor 1-Methylethansulfonamido-Derivat derselben. 42                1|~
l~ll~lI~    0 094 239 9. Verbindung nach Anspruch 8, worin Ra und Rb die in
(1) und l ii) des Anspruchs 8 angegebene Becdeutung haben, oder Ra fur
Isopropyl, Butyl, Hexyl, Octyl, Trifluoromethyl, Chloromethyl,
2-Chloroethyl, Pentafluorophenyl, Benzyl, Naphthyl oder Phenyl (das
gegebenenfalls 1 odor 2 Fluor-, Chlor-, Brom-, Methyl-, Methoxy-,
Trifluoromethyl-, Hydroxy-, Cyano-, Methylthio- odor Acetamido;
Substituenten oder .  oien Methylendioxy- oder
Methylenoxymethylen-Substituenten tragt) steht und Rb fur Wasserstoff
steht; :. Iund der Benzolring B unsubstituiert ist odor einen 2-Fluor-,
2-Chlor-, 2-Brom-, 3-Fluor-, 3-Chlor-, 2-Methyl-, 2-Ethyl-, 2-isopropyl-,
2-Methoxy- oder 2-Hydroxy-Substituenten tragt. 10.
5tZ)-7-(4-Phenyl-1,3-dioxan-cis-5-yl)heptensaure der Formel lb 10 1< :0
C 002H- : , ~ ~    ~     ~      ~      ~     , Ra
~~~~~~~~~~~~~~~~~lb -i~ ~ ~ ~ ~ ~ ~ ~ ~~~~~~. -^    . worin Ra, R~b a~nd
der Benzolrinlg B aus folgendoen Kombinatioflen ausgew~hlt sind:
A Si~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~A
20 25 _*-, -    30 *.! :::    ~35 40 45 50 55 



60 65 :.- ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~4 :--:~~~~~~~~~~~~~~~~~~~~~~~~~    0 094
239 Nr.           Ra                 Rb             Benzolring B 1
Methyl                   Methyl        3-Fluorophenyl 5 2     Methyl
Methyl        3-Chlorophenyl 3     Methyl                   Methyl
2-Methoxyphenyl 10 o4                      Methyl                  Methyl
2-Methylphenyl 5     Methyl                     H           Phenyl 6
Trifluoromethyl            H           Phenyl t-
7     Isopropyl                  H            Phenyl 8     Ethyl
Ethyl         Phenyl 20                   9     Ethyl
Ethyl        2-Fluorophenyl 10     2-Chlorophenyl             H
Phenyl 11     2-Methylphenyl             H           Phenyl 25
12     2-Ethylphenyl              H           Phenyl {
13      3-Fluorophenyl             H           Phenyl 30
14     3-Chlorophenyl             H            Phenyl 15
3-Methylthiophenyl         H           Phenyl 16     4-Fluorophenyl
H           Phenyl 35 17     4-Chlorophenyl             H           Phenyl
*                    18      4Methoxyphenyl             H           Phenyl
+;-   W   40        19     3,4Methylendioxy-          H            Phenyl g
.   phenyl 20     3,4-(Methylenoxy-          H           Phenyl 45
.._mlenhenyl_ - 21     Methyll                 -Mvethyl
2-Hydroxyphenyl *- 50  (worin H fur Wasserstoff steht); und aus den
folgenderriombinationen ausgewhilt ist: Nr       Ra + Rb
Benzolring B 55                       22         Pentamethylen
Phenyl 23         Hexamethylen               Phenyl 24
(3-Methyl)pentamethylen     Phenyl 60 odor sin Salz derselben mit elner
Base, die sin physiologisch vertrigliches Kation liefert. 11. Salz von
Verbindungen nach einem der vorstehenden Anspriche, welches ein
Alkalimetall-, Erdalkalimetall-, Aluminium- odor Ammoniumsalz odor ein Salz
mit einem organischen Amin oder einer 65  quaterniren Base, die sin
physiologisch vertragliches Kation bildet, ist. 44 '.- ,,1   11 11111 11111
11 1111    0.094 239 12. Methansulfonamido-Derivat einer Saure nach
Anspruch 10 oder von 5(Z07-72,2-Dimethyl-4-phenyl- 13.
5-Allyl-5-phenyl-1,3-dioxan-Derivat der Formel VII g~~~~~~~~~~~~~~R -: Rb
10 



worin Ra, Rb und der Benzolring B eine der in Anspruchen 1 bis 10
angegebenen Bedeutungen haben und die Substituenten in de*Stellungen 4 und
5 des Dioxanringes relative cis-Stereochemie aufweisen. 15     -14.
(4-Phenyl-1,3-dioxan-cis-5-yl)acetaldehyd-Derivat der Formel II 20
Ra + 0 1                              ~~~~~~~~~~~~~VII ,' .;
.Rb 25   worin n fur die ganze Zahl 1 steht und Ra, Rb und der Benzolring B
eine der in Ansprichen 1 bis 10 angegebenen Bedeutungen haben und die
Substituenten in den Stellungen 4 und 5 des Dioxanringes relative
cis-Stereochemie aufweisen. 15. Pharmazeutische Zusammensetzung, welche
eine Verbindung der Formel I oder ein Salz derselben * Ri     nach einem
der Anspruche 1 bis 12 aufweist zusammen mit einem pharmazeutisch
vertriglichen 30   Verdunnungs- oder Tragermittel. 16. Verfahren zur
Herstellung einer Verbindung der Formel I odor eines Salzes derselben nach
Anspruch 1, worin Ra, Rb; Rc, der Benzolring B. n, A und Y eine der in
Anspruchen 1 bis 10 angegebenen Bedeutungen aufweisen, dadurch
gekennzeichnet, dag' man (a) fOr eine Verbindung, worin Rc fur Hydroxy und
A fMr Vinylen stehen, oinen Aldehyd der Formel II .35 (CH2) .CHO Ra
~I einemn Wittig-- e .:worin Rd fOr (1-6C)Alkyl odor Aryl steht undl  fr
ein Alkarimetall-Kation steht, umsetzt; '{b) ei  rythro-Dioldfiivat der
Formel Xlii ,             Qa~~c~~X(CH2)n.~A.Y.CO.Rc 55
.  . worin einer der Reste Qa und Qb fOr Wasserstoff steht und der andere
for Wasserstoff, Alkansulfonyl, 60   Arensulfonyl oder sine Gruppe der
Formel -CRR'.OH steht, worin R und RI das gleiche oder ein
unterschiedliches Alkyl bedeuten, mit einer Carbonylverbindung der Formel
RaRb.CO oder einem Acetal, Hemiacetal oder Hydrat derselben umsotzi; 65 '
tE- 1~~ 1111111 111111 11111 11111 11 1111 *    C   L  M   S*       .
faw.........  .  -;0.............    0 094 239 , K-         Cc) for sine
Verbindung der Formel I, worin Rc fOr Hydroxy steht, einen Alkohol der
Formel XVI (H) A.Y.CH20H
.5~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
~~~~~~~~~~~~~~~~~: XVI 10 oxidiert; td) fOr sine Verbindung der Formel I,
worin Rc fOr Hydroxy steht, eine Verbindung der Formel XVIII 15 6(CH2)n
.A.Y.W Rla                                             xviii 20 worin W for
Alkoxycarbonyl, Phenoxycarbonyl, Benzyloxycarbonyl, Cyano oder Carbamoyl
steht, hydrolysiert; (e) for eine Verbindung der Formel I, worin Ra, Rb
oder der Benzolring B sinen Hydroxy-Substituenten 25  tragen, ein
entsprechendes Derivat dieser Verbindung, worin der Hydroxy-Substituent
durch sine Trimethylsilyl-, (1-6CAIkyI- oder Acyl-Schutzgruppe geschutzt
ist, von der Schutzgruppes befreit; tf) fur eine Verbindung der Formel I,
wori Ra und Rb beide fur Wasserstoff stehen, ein erythro-Diol der Formel
XIII 30 30  Qa.0   -g(CH2),.A.Y.CO.Rc 



Qb.0 35 worin Qa und Qb beide fOr Wasserstoff stehen, mit Methylenbromid in
Gegenwart einer Base umsetzt, woraufman, wenn eine Verbindung der Formel I,
worin Rc fOr (1-6C)-Alkoxy steht, angestrebt wird, die 40 entsprechende
Saure der Formel I, worin Rc fur Hydroxy steht, oder ein reaktives Derivat
derselben, verestert under Verwendung einer ublichen Verfahrensweise; wenn
sine Verbindung der Formel I, worin Rc fOr t1-6C)Alkansulfonamido steht,
angestrebt wird, die entsprechende Saure der Formel I, worin Rc fur Hydroxy
steht, mit dem geeigneten (1--6C)AIkansulfonamid in Gegenwart sines
Dehydratisierungsmittels umsetzt oder sin reaktives Derivat der Saure der
Formel I mit dem geeigneten C1-6C)Alkansulfonamid 45  oder einem
AlkalimetalIsalz desselben umsetzt; wenn sine Verbindung der Formel I,
worin A for Ethylen steht, angestrebt wird, die entsprechende Verbindung
der Formel I, worin A fur Vinylen steht, in Gegenwart eines Katalysators
hydriert; wenn ein Salz einer Verbindung der Formel I, worim Rc for Hydroxy
steht, angestrebt wird, diese Verbindung mit der geeigneten Base, welche
ein physiologisch vertragliches Kation liefert, umsetzt; und wenn sine
optisch aktive Form einer Verbindung der Formel I angestrebt wird, sine der
5o  angegebenen Verfarhensweisen under Verwendung sines optisch aktiven
Ausgangsmaterials durchfuhrt oder eine racemische Form eine Verbindung der
Formel I, worin Rc fur Hydroxy steht, mit einer optisch aktiven Form einer
geeigneten organischen Base umsetzt, mit nachfolgender Trennung des auf
diese Weise erhaltenen diastereoisomeren Gemisches von Salzen und
Freisetzung der gewunschten optisch aktiven Form der Verbindung der Formel
I durch Behandlung mit Saure, gefolgt von einer Veresterung oder 55
Amidierung wie oben angegeben, wenn Rc fOr einen anderen Rest als Hydroxy
steht. 60 65 46 *C  L  M  S*    0 094 239 Patentanspriche ffir den
Vertragsstaat: AT 1. erfhre zu Hestelun enes
4-Phenyl-1,3-dioxan-cis-5-ylalkensaure-Derivats der Fre 1. Verfahren zur
Herstellung eine                                     e Formel I 5
O(CH2n A*Y.CORc 01 8~    2 Rb
I worin Ra und Rb unabhingig voneinander fMr Wasserstoff, (2-4C)AIkenyl,
(1-8C)AIkyt, das gegebenenfalls bis zu drei Halogensubstituenten tragt,
Pentafluorophenyl, Aryl oder Arylil-4C)alkyl rs stehen, wobei die beiden
letztgenannten Reste gagebenenfalls bis zu drei Substituenten, ausgewahit
aus Halogen, (1-6C)Alkylj (1-6C)Alkoxy, (1-4C)Alkylendioxy,
Trifluoromethyl, Cyano, Nitro, Hydroxy, (2-4C)Alkanoyloxy, (1-6C)Alkylthio,
(1-6C)Alkansulfonyl, (1--6C)Alkanoylamino und Oxapolymethylen mit 2 bis 4
Kohlenstoffatomen, tragen k6nnen, wobei gilt, daG dann, wenn beide Reste Ra
und Rb Alkyl oder Alkenyl bedeuten, die Gesamtzahl der KohIenstoffatome in
Ra und Rb zusammengenommen 8 oder 20  weniger betragt; oder Ra und Rb
zusammen Polymethylen mit 2 bis 7 Kohlenstoffatomen bilden, das
gegebenenfalls einen oder zwei (1-4C)Alkyi-Substituenten trigt; Rc fMr
Hydroxy, (1-6C)Alkoxy odor (1--6C-Alkansulfonamido steht; n fOr die ganze
Zahl 1 oder 2 steht; A fMr Ethylen odor Vinylen steht; Y fur Polymethylen
mit 2. bis 5 Kohlenstoffatomen steht, das gegebenenfalls (1-4C)Alkyl als
einen Substituenten trigt; der Benzolring B gegebenenfalls einen oder zwei
Substituenten, ausgewihit aus 25  Halogen,  (1-6C)Alkyl,  (1-6C)Alkoxy,
Hydroxy,  (2-6C)Atkanoyloxy,  (1-6C)Aikanoylamino, Trifluoromethyl und
Nitro, tragt; und die Substituenten in Stellung 4 und 5 des Dioxanringes
relativ zueinander cis-Steroochemie aufweisen; oder im Falls derjenigen
Verbindungen, in denen Rc fur Hydroxy steht, ein Salz desselben mit elner
Base, die ein physiologisch vertrigliches Kation liefert, dadurch
gekcennzeichnet, dag man 30  (a) fur eine Verbindlung, worin Rc fuir
Hydroxy und A fuirViyesthnennAlhddrFomlI (CH2)n .CHO 35
Ra                                                   II Rb 



mit einem Wittig-Reagenz der Formel IlIl 40 (Rd)3P=CH.Y.COM+*
IlI worin Rd fMr (1-6C)Alkyl odor Aryl steht und M+ fur ein
Alkalimetall-Kation steht, umsetzt; (b) ein erythro-Diolderivat der Formel
XIII 45 Qa.O      /(CH2)n .A.y.Co.Rc ab o A 3               ''
~~~~~~~~~~~xilll so                                   Qb.O
B~~~~~~~~~~~~~~~~ worin einer der Reste Qa und Qb fur Wasserstoff steht und
der andere fur Wasserstoff, Alkansulfonyl, 65 Arensulfonyl odor eine Gruppe
der Formel -CRR1.OH steht, worin R und RI das gleiche oder ein
unterschiedliches Alkyl bedeuten, mit einer Carbonylverbindung der Formel
RaRb.CO oder einem Acetal, Hemiacetal oder Hydrat derselben umsetzt; (c)
fur sine Verbindung der Formol I, worin Rc fMr Hydroxy steht, einen Alkohol
der Formel XVI 60                                           (CL2)(
.A.Y.CH20H XVI 65 RaF~~~t  BR Rb 65 47 c 11111111111111111    0 094 239
1 - i - oxidiert; (d) fOr sine Verbindung der Formel I, worin Rc fOr
Hydroxy steht, eine Verbindung der Formel XVIII 5
(CH2)n.A.Y.W IC~s3                                            XVIII worin W
fOr Alkoxycarbonyl, Phenoxycarbonyl, Benzyloxycarbonyl, Cyano oder
Carbamoyl steht, hydrolysiert;                           - (e) fOr eine
Verbindung der Formel 1, worin Ra, Rb oder der Benzolring B einen
Hydroxy-Substituenten ts  tragen, ein entsprechendes Derivat dieser
Verbindung, worin der Hydroxy-Substituent durch eine Trimethylsilyl-,
(1-bC)Alkyi- oder Acyl-Schutzgruppe geschlitzt ist, von der Schutzgruppe
befreit; (f) fOr sine Verbindung der Formel I, worin Ra und Rb beide fOr
Wasserstoff stehen, ein erythro-Diol der Formel XIII 20 *--CH2)n.A.Y.CO.Rc
Xill 25        -Q: *-                             -         -
!b.0 worin Qa und Qb beide fOr Wasserstoff stehen, mit Methylenbromid in
Gegenwart einer Base umsetzt; wobei Ra, Rb, Rc, der Benzolring B. n, A und
Y die oben angegebene Bedeutung haben; worauf man, wenn - 30  eine
Verbindung der Formel I, worin Rc fr (1-6C)-Alkoxy steht, angestrebt wird,
die entsprechende Saure der Formel I, worin Rc fOr Hydroxy steht, oder ein
reaktives Derivat derselben, verestert unter Verwendung einer ublichen
Verfahrensweise; wenn sine Verbindung der Formel I, worin Rc for
(1-6C)Alkansulfonamido steht, angestrebt wird, die entsprechende Saure der
Formel 1, worin Rc for Hydroxy steht, mit dem geeigneten
(1-6C)Alkansulfonamid in Gegenwart sines Dehydratisierungsmittels 35
umsetzt oder ein reaktives Derivat der Sure der Formel I mit dem geeigneten
(1-6C)Alkansulfonamid oder einem Alkalimetallsalz desselben umsetzt; wenn
eine Verbindung der Formel 1, worin A fOr Ethylen steht, angestrebt wird,
die entsprechende Verbindung der Formel 1, worin A fur Vinylen steht, in
Gegenwart sines Katalysators hydriert; wenn sin Salz einer Verbindung der
Formel I, worin Rc fur Hydroxy steht, 4   angestrebt wird, diese Verbindung
mit der geeigneten Base, welche ein physiologisch vertrigliches Kation 40
liefert, umsetzt; und wenn sine optisch aktive Form einer Verbindung der
Formel I angestrebt wird, sine der angegebenen Verfahrensweisen under
Verwendung sines optisch aktiven Ausgangsmaterials durchffhrt 



oder eine racemische Form eine Verbindung der Formel I, worin Rc fur
Hydroxy steht, mit einer optisch * \"-'    aaktiven Form einer geeigneten
organischen Base umsetzt, mit nachfolgender Trennung des auf diese Weise
erhaltenen diastereoisomeren Gemisches von Salzon und Freisetzung der
gewunschten optisch 45  aktiven Form der Verbindung der Formel I durch
Behandlung mit Saure, gefolgt von einer Veresterung oder Amidierung wie
oben angegeben, wenn Rc fOr einen anderen Rest als Hydroxy steht. 2.
Verfahren nach Teil (a) des Anspruchs 1, dadurch gekennzeichnet, daB die
Umsetzung in einem L6sungs- oder Verdunnungsmittel, wie einem aromatischen
Losungsmittel, einem Ether oder einem Gemisch aus einem oder mehreren
derartiger Losungs- oder Verdunnungsmittel bei einer Temperatur im 50
Bereich von -80 bis 40C durchgefuhrt wird. 3. Verfahren nach Teil (b) des
Anspruchs 1, dadurch gekennzeichnet, daB Qa und Qb beide fOr Wasserstoff
stehen oder einer der Reste fOr eine Gruppe der Formel -CRR1.OH und der
andere fur Wasserstoff steht und die Umsetzung in Gegenwart oines
Saure-Katalysators in einem Losungs- oder VerdOnnungsmittel wie einem Ether
und bei einer Temperatur im Bereich von 10 bis 120C durchgsfuhrt 55  wird.
4. Verfahren nach Teil (b) des Anspruchs 1, dadurch gekennzeichnet, daS das
Ausgangsmaterial der Formel Xiii, worin Qa und Qb fOr einen anderen Rest
als Alkansulfonyl oder Arensulfonyl stehen, in situ erzeugt wird durch
Umsetzung einer Verbindung der Formel I, worin Ra und Rb beide fOr Methyl
oder Ethyl stehen, in Gegenwart eines Saure-Katalysators. 60     5.
Verfahren nach Teil (c) des Anspruchs 1, dadurch gekennzeichnet, daB in
einem Losungs- oder Verdunnungsmittel bei einer Temperatur im Bereich von
10 bis 50C gearbeitet wird. 6. Verfahren nach Teil (d) des Anspruchs 1,
dadurch gekennzoichnet, daB unter dem Einflu8 von Base in oinem wiBrigen
Losungsmittel wie einem (1-4C)Alkanol oder einem Glycol und bei einer
Temperatur im Bereich von 15 bis 150C gearbeitet wird. 65     7. Verfahren
nach Teil (e) des Anspruchs 1, dadurch gekennzeichnet, daB das
Ausgangsmaterial sine 48 l zzill Hill Hi11111111 fIIU    0 094 239 ........
Verbindung der Formel I, worin Ra, Rb odor der Benzolring B einen
(1-6C)Alkoxyrest tragt, ist und die Umeetrung unter Verwendung von
Natriumthioethoxid in einem Lo ngsmittel wie N,N- Dimethylformamid bel
einer Temperatur im Bereich von 90 bis 1600C durchgefuhrt wird. 8.
Verfahren nach Teil (f) des Anspruchs 1, dadurch gekennzeichnet, dalB die
Base ein 5   Alkalimetalhydroxid oder -hydrid ist und die Umsetzung in
einem Losungs- oder Verdunnungsmittel wie :Dimethylsulfaxid bei einer
Temperatur im Bereich von 10 bis 40C durchgefthrt wird. 9. Verfahren nach
einem der vorstehenden Anspruche, dadurch gekennzeichnet, daB in den
Ausgangsmaterialien: (i) Ra und Rb beinde fOr Wasserstoff, Methyl, Ethyl,
Propyl, Butyl odor Trifluoromethyl stehen; 10     (ii) Ra und Rb zusammen
Trimethylen, Tetramethylen, Pentamethylen, Hexamethylen oder eine Gruppe
der Formel CH2CH2.CHCH,.CH2CH2-bilden; odor (iii) Ra fOr (3-8C)Alkyl,
Trifluoromethyl, Chloromethyl, 2-Chloroethyl, Pentafluorophenyl odor fOr
Phenyl, Benzyl oder Naphthyl steht, wobei die letztgenannten drei Reste
gegebenenfalls 1 oder 2 Halogen-, 15 :  (1-4C)Alkyl-,  (1-4C)Alkoxy-,
Trifluoromethyl-,  Hydroxy-,  Cyano-,  (1O4C)Alkylthio-. oder .l   5
(1-4C)Alkanoylamino-Substituenten, . odor  einen  Methylendioxy-  oder
Methylenoxymethylen- Substituelten tragen k6nnen, und Rb fur Wasserstoff
steht; der Benzolring B unsubstituiert ist oder77ur 2-Halogen-,
2-(1--4C)Alkyl-, 2-(1-4C)Alkoxy-, 2-Hydroxy- oder 3-Halogenphenyl steht; n
fOr die garfze Zahl 1 steht; Y fur Trimethylen steht; und A fOr Vinylen
steht, wobei die zu dieser Gruppe-benZChbart befindlichen Kohlenstoffatome
relativ cis-Stereochemle aufweisen. -~ ~ ~ ~ ~ ~ ~~~~~ . ..  ... ..-:'
Revendications pour les Etats contractants: BE-CH--DE FR-GBIT U LU NLSE  -
'__--. 1. D6riv6 d'adde 4-phenyl-1,3-dioxanne-cis-5-ylalcenotque de formulo
l: 25 01 6     (CH2) .A.Y.CO.Rc - .-. 4  30                     Ra+71Z o R
I 



dans laquelle Ra et Rb repr6sentent, ind6pandamment, I'hydrogene, un groups
alcenyle en C2 A C., alkyle 35   en C1 a Cs portant eventuellement jusqu'A
trois substituants halogeno, un groupo pentafluorophenyle, aryle ou
arylfalkyle en C1 3 C4), ces deux derniers groupes pouvant porter
facultativement jusqu'A trois substituants choisis entre des radicaux
halogeno, alkyle en C1 a Cs, alkoxy en C1 A Cs, alkylenedioxy en C1 a C4,
trifluoromethyle, cyano, nitro, hydroxy, alcanoyloxy en C2 a C., alkylthio
en C1 A Cs, alcanesulfonyle en C1 A Cs, alcanoylamino en en C1 3 C, et
oxapolymethylene de 2 a 4 atomes de carbone, sous reserve quo 40  lorsque
Ra et Rb sonttous deux un groupe alkyle ou alcenyle, le nombre total
d'atomes de carbone dans Ra et Rb pris ensemble soit egal ou inferleur A 8;
ou bien Ra et Rb forment conjointement un groupe polym6thylene de 2 A 7
atomes de carbone, portant facultativement un ou deux substituants alkyle
en en C1 A C4; Rc est un groupe hydroxy, alkoxy en C1 a C. ou
alcansulfamido en C1 a Cs, n est le not-tbie entier 1 ou 2; A est- un
groupe ethylene ou vinylene; Y est un groupe polymethylbne de 2 a 5 atomes
de carbone 45   portant facultativement un groupe alkyle en C1 a C4 comme
substituant; Is noyau benz6nique 8 porte facultativemenit un ou deux
substituants choisis entre des radicaux halogeno, alkyle en C1 A C,, alkoxy
en C1 a C., hydroxy, alcanoyloxy en C2 a C,, alcanoylamino en C1 a C.,
trifluorom6thyle et nitro; et les substituants en positions 4 et 5 du noyau
de dioxanne ont la st~reochimie relative cis; ou pour les composes dans
lesquels Rc est un groups hydroxy, un sel de ce groupe avec une base
apportant un cation 50   physiologiquement acceptable. 2. Compos6 suivant
la revendication 1, dans lequel Ra et Rb representent, ind6pendamment,
I'hydrogene, un groupe methyle, ethyle, propyle, isopropyle, butyle,
pentyle, hexyle, heptyle, octyle, vinyle, allyle, 2-methylallyle,
chloromethyle, trifluoromethyle ou 2,2,2-trifluorethyle,
pentafluoraph6nyle, 1- naphtyle, 2-naphtyle, benzyle, 1-phenylethyle,
2-phenylethyle ou phenyle, les six derniers de ces groupes 55 pouvant
facultativement porter jusqu'A trois substituants choisi entre des radicaux
fluoro, chloro, bromo, iodo, rnethyle, ethyle, propyle, isopropyle,
methoxy, ethoxy, propoxy, methylenedioxy, ethylenedioxy,
isopropylidenedioxy, trifluoromethyle,  cyano,  nitro, m6thylthio,
ethylthio,  methanesulfonyle, ethanesulfonyle,  formamido,  acktamido,
propionamido,  hydroxy,  acetoxy,  propionyloxy, m6thyleneoxym6thylene et
ethyleneoxym6thylene; sous reserve quo lorsque Ra et Rb sont chacun un 60
groups alkyle ou alc~nyle, le nombre total d'atomes de carbone de Ra et Rb
pris ensemble soit egal ou inferiour a 8; ou bien Ra et Rb constituent
conjointement un groupS ethylene, trimethylene, tetramethylene,
pentam6thylene ou hexamethylbne, chacun d'eux pouvant porter un substituant
methyle facultatif; Rc est un groups hydroxy, methoxy, ethoxy,
methanesulfamido, ethanesulfamido ou 1- m6thylethanesulfamido; n est le
nombre entier 1 ou 2; A est un groupe ethylene ou vinylene; Y est un 65
groupe ethylene, trim6thylene ou tetramethylene, Iun quelconque de ces
groupes pouvant facultativement 49 I   IIII  1111111111 II    0 094 239
porter un substituant methyle; et Is noyau benzbnique B porte
facultativement un ou deux substituants choisis entre des radicaux fluoro,
chloro, bromo, lodo, m6thyle, 6thyle, isopropyle, propyle, m6thoxy, 6thoxy,
propoxy, hydroxy, ac6toxy, propionyloxy, formamido, acetamido,
propionamido, trifluoromethyle et nitro. 5      3. Compos6 suivant la
revendication 1 ou 2, dans lequel Ra et Rb repr6sentent, ind6pendamment,
I'hydrogene, un groups m6thyle, ethyle, propyle, isopropyle, butyle,
pentyle, hexyle, octyle, vinyle, allyle, 2-m6thylallyle, trifluoromethyle,
chloromethyle, 2-chlor6thyle, phenyle portant facultativement un
substituant fluoro, chloro, bromo, m6thyle, m6thoxy, trifluorom6thyle,
methylthio, m6thanesulfonyle, nitro, hydroxy, cyano, ac6tamido,
mithylbnedioxy ou un substituant m6thyleneoxym6thylene 10  (-CH20CH2),
dichlorophenyle, dimethylph6nyle, pentafluoroph6nyle, 1-naphtyle,
2-naphtyle ou benzyle; ou forment conjointement un groupe trim6thylbne,
pentam6thylene ou hexamethylbne portant facultativement un substituant
m6thyle; sous r6serye que lorsque Ra et Rb repr6sentent chacun un groups
alkyle ou alc6nyle, le nombre total d'atomes de carbons dans Ra et Rb pris
conjointement soit egal ou inf6rieur 3 8; et le noyau benz6nique B est un
groups ph6nyle, 2-m6thylph6nyle, 2-6thylphenyle, 2- '5  isopropylph6nyle,
2-m6thoxyphenyle,  2-fluorophenyle,  2-chloroph6nyle,  2-bromoph6nyle,  2-
hydroxyph6nyle, 2-trifluorom6thylph6hyle, 3-trifluorom6thylph6nyle,
3-fluorophenyle, 3-chloroph6nyle, 4- fluorophenyle, 4-methylph6nyle ou
2,6-difluorophenyle. 



4. Compos6 suivant la revendication 1, 2 ou 3, dans lequel le noyau
benz6nique B n'est pas substitu6; il set substitu6 en ortho par un radical
fluoro, chloro, m6thyle, hydroxy, m6thoxy, 6thyle ou isopropyle, ou 20
substitu6 en mfta par un radical fluoro ou chloro. 5. Compos6 suivant l'une
quelconque des revendications 1 a 4, dans lequel Rc est un groups hydroxy,
m6thoxyV,6thoxy,. m6thanesulfamido ou 6thanesulfamido. 6. D6riv6 d'acide
7-(4-ph6nyl-1,3-dioxanne-cis-5-yl)hept6noique de formuls la:
25.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~g 25
o  -  zCH2.CHCH.(CH2)3.CO.RC 0 Ra ;;L%
laa Rb 30.         . . dans laquelle Ra et Rb reprbsentent: - (i)
ind6pendamment, I'hydrogene ou un groups alkyle en C, A.Jf4 portant
facultativement 1 a 3 substituants halog6no; 35     (ii) 'un des deux est
un atome d'hydrogene ou un groups alkyle-sh C1 A C4 et l'autre est un
groups ph6nyle, naphtyle ou ph6nyl-(alkyle en C1 A C4) portant
facultativement 1 ou 2 substituants choisis entre des radicaux halog6no,
alkyle en C, A C4, alkoxy en C, a C4, alkylbnedioxy en C, A C4,
trifluoromethyle, cyano, nitro, hydroxy, alcanoyloxy en C2 A C4, alkylthio
en C, a C4, alcanesulfonyle en C, a C4, alcanoylamino Sn C1 A C4 et
oxapolymethylbne ayant 2 a 4 atomes de carbone, ou pentafluoroph6nyle; 40
(iii) I'un des deux est un atome d'hydrogbne et I'autre est un groupe
alkyle sn C5 a Cs ou alc6nyle en C2 a CO; ou bien (iv) tous deux forment un
groups polymethylbne de 2 A 7 atomes de carbone portant facultativement un
substituant alkyle en Ci a C4; Rc set un groupe hydroxy, alkoxy en C1 A C4
ou alcanesulfamido en C1 A C4; et le noyau benzenique B 45  ports
facultativement un unique substituant se trouvant en position 2, choisi
entre- des substituants halogeno, alkyle en C1 A C4, alkoxy en C1 A C4,
hydroxy, alcanoyloxy en C2 a C4, alcanoylamino en C1 A C4 et
trifluorom6thyle, ou porte un substituant 3-halog6no; et les substituants
en positions 4 et 5 du noyau de dioxanne ont une st6r6ochimie relative cis;
ou bien pour les compos6s dans lesquels Rc est un groupe hydroxy, leur sel
avec une base apportant un cation physiologiquement acceptable. 50     7.
Compos6 suivant la revendication 6, dans lequel: {i) Ra et Rb repr6sentent
chacun I'hydrogbne ou un groups methyle, 6thyle, propyle, butyle ou  :
trifluoromethyle; (ii) l'un de Ra et Rb est I'hydrogbne et I'autre eat un
groups trifluorom6thyle, chlorom6thyle, benzyle, isopropyle, hexyle,
octyle, ph6nyle (portant facultativement 1 ou 2 radicaux fluoro, chloro,
bromo, m6thyle, 55 m6thoxy, trifluorom6thyle, hydroxy, cyano, methylthio ou
acktamido), phenyle portant un groupe m6thylenedioxy ou
m6thylbneoxym6thylbne (-CH2OCH2), pentafluoroph6nyle, 1-naphtyle ou
2-naphtyle; ou bien (iii) Ra et Rb forment ensemble un groupe trimethylbne,
t6tram6thylbne, pentamethylbne, hexamethylbne ou un groupe de formuls
-CH2CH2.CHCH3.CH2CH2-; et le noyau benz6nique B est un 60 groups phenyle;
2-fluoroph6nyle, 2-chlorophenyle, 2-bromoph6nyle, 2-m6thylph6nyle,
2-ethylph6nyle, 2- isopropylph6nyle, 2-m6thoxyph6nyle, 2-hydroxyphenyle,
3-fluoroph6nyle ou 3-chlorophenyle; et Rc est un groupe hydroxy,
methanesulfamido ou ethanesulfamido. 8. Acide
5(Z)-7-(4-phenyl-1,3-dioxanne-cis-5-yl)hept6noique de formuls Ib: 65 *  C
L  N  S  *    ' I.                                           .     . .. 0
094.239                                  - "'~
C0 CO2H R    0                                            Ib ' dans
laquelle: (i) Ra et Rb representent chacun l'hydrogene ou un groupe
m6thyle, ethyl6, propyle, butyle, ou 



.10  trifluoromethyle; .ii) Ra et Rb forment ensemble un groupee
trim6thylbne, t6tramethylene, pentam6thylene, hexam6thylAne ou un groupe de
formule: --A
-CH2CH2.CHCH3.CH2CH2-; ou. bien (iii) Ra est un groupe alkyle en C3 A Cs,
trifluorom6thyle, chlorom6thyle, 2-chlor6thyle, pentafluoroph6nyle, ou
phenyle, benzyle ou naphtyle, ces trois derniers groupes pouvant
facultativement porter un ou deux radicaux halog6no, alkyle en C1 A C4,
alkoxy en C1 a C4, trifluoromethyle, hydroxy, cyano, 20  alkylthio en C, A
C4 ou alcanoylamino en C1 a C4, ou un substituant methylenedioxy ou
m6thyleneoxymethylbne, et Rb est l'hydrogene; le-n.yau-Jenzenique B n'est
pas substitue ou est un groups 2-halog6no-, 2-(alkyle en C1 a C4)-, 2-
(alkoxy en C1 a C4)-, 2-hydroxy ou 3-halogeno-ph6nyle; Ra et les
substituants en positions 4 et 5 du noyau de dioxanne ont une st6r6ochimie
relative cis; et les 25  atomes de carbone adjacents au groups vinylbne ont
la st6r6ochimie relative cis indiqu6e; ou un sel de ce compos6 avec un e
base apportant un cation physiologiquement acceptable; ou un ester de
m6thyle ou d'6thyle de ce compos6; ou un derive methanesulfamido,
ethanesulfamido ou 1-m6thylethanesulfamido :.;       ~~de co compose. - :de
9. Compos6 suivant la revendication 8, dans lequel Ra et Rb ont les
definitions donnees en (i) et {ii) 30  dans la revendication 8; ou bien Ra
est un group. isopropyle, butyle, hexyle, octyle, trifluoromethyle,
chloromethyle, 2-chlorethyle, pentafluorophenyle, benzyle naphtyle ou
phenyle (portant eventuellement 1   :: ou 2 subst.;uants fluoro, chloro,
bromo, methyle, methoxy, trifluoromethyle, hydroxy, cyano, methylthio ou
acetamido ou portant un substituant methylenedioxy ou
methyleneoxymethylene), et Rb est I'hydrogene; et le noyau benzenique B
n'est pas substitue ou porte un0.substituant 2-fluoro, 2-chloro, 2- i  .
3   bromo, 3-fluoro, 3-chloro, 2-methyle, 2-ethyle, 2-isopropyle, 2-methoxy
au 2-hydroxy. 10. Acide
5(Z)-7-(4)-phinyle-1,3-dioxanne-cis-5-yl)heptenodque de formule Ib: '
C02H 40                            Ra
lb 45 dans laquelle Ra, Rb et le noyau benz6nique B sont choisis parmi les
combinaisons suivantes: 50 55 60 65 51 *  C  L  M   S  *    0 094 239 Noyau
* .    N       Ra                        Rb               benzenique B 5
1     methyle                   methyle        3-fluorophenyle 2
m6thyle                   m6thyle       3-chlorophenyle 3     methyle
m6thyle       2-methoxyph6nyle .0 ro4                m6thyle
m6thyle        2-m6thylph6nyle 5     m6thyle                     H
ph6nyle 75             6     trifluorom6thyle             H
ph6nyle 15~~~~~~~~~~~~~~4 7     isopropyle                  H
ph6nyle 8     ethyle                    6thyle         ph6nyel 20
. 9      6thyle                    6thyle        2-fluorophenyle 10
2-chloroph6nyle             H           phenyle 25            11
2-methylph6nyle             H           ph6nyle 12     2-hthylph6nyle
H           phenyle 13     3-fluorophenyle             H           phenyle
30            14      3-chloroph6nyle             H           phenyle 



15     3-m6ttylthioph6nyle         H           ph6nyle 35            16
4-fluorophenyle             H           ph6nyle 17     4-chloroph6nyle
H           phenyle 18     4-m6thoxyph6nyle            H           ph6nyle
19     3,4-m6thylene-              H           phenyle dioxyphenyle 20
3,4-(methylbne-             H           ph6nyle 45
oxym6thylene)- ph6nyle 21     m6thyle                  m6thyle
2-hydroxyph6nyle 50 (H repr6sentant l'hydrogrne); et parmi les combinaisons
suivantes: N-                  Ra + Rb           Noyau benz6nique B 22
pentam6thylene                   ph6nyle 23        hexam6thylbne
phenyle 60               24         (3-methyl)pentam6thylene        ph6nyle
ou un sel de ce compos6 avec une base apportant un cation physiologiquement
acceptable. 65     11. Sel suivant l'une quelconque des revendications
prec~dentes, qui est un sel de m6tal alcalin, de 52 C  L  M  S    0 094 239
m6tal alcalino-terreux, d'aluminium ou d'ammonium ou un sel avec une amine
organique ou une base V       quaternaire formant un cation
physiologiquement acceptable. 12. D6rive methanesulfamido d'un acide
suivant la revendication 10 ou de I'acide 5{Z)-7-{2,2-dimrthyl- 4-phdnyl-1
3-dioxanne-cis-5-yliheptenorque. s       13. Derive de
5-allyl-5-phenyl-1,3-dioxanne de formule VII: Ra
~~~~~~~~~~~~~~~VII R b 15  dans laquelle Ra, Rb et le noyau benzenique B
ont l'une quelconque des d6finitions donnees dans les revendications I a
10, et les substituants en positions 4 et 5 du noyau de dioxanne ont la
st6r6ochimie relative cis. 14. D6riv6
(4-phenyl-1,3-dioxanne-cis-5-yl)acetaid6hydique de formuleill). 20
(CH2)n.CHO lRa                                                I 0 25
Rb           j dans laquelle n ost le nombre entier 1, et Ra, Rb et le
noyau benzenique B ont l'une quelconque des d6finitions donn6es dans les
revendications 1 A 10, et les substituants en positions 4 et 5 du noyau de
30  dioxanne ont la stereochimie relative cis. 15. Composition
pharmaceutique qui comprend un compose de formule 1, ou un sel de ce
compose suivant l'une quelconque des revendications 1 & 12, conjointement
avec un diluant ou support acceptable du point de vue pharmaceutique. 16.
Proc6d6 de production d'un compos6 de formule I ou d'un sel de ce compose6,
suivant la- 35 revendication 1, formule dans laquelle Ra, Rb, Rc, le noyau
benzenique B, n, A et Y ont l'une quelconque des definitions donn6es dans
les revendications 1 3 10, caract6rise6 par: (a) pour un compos6 dans
lequel Rc est un groupe hydroxy et A est un groupe vinylene, la r6action
d'un aldehyde de formule II: '-f'  40(CH2)n CHO
Ra~~~~~~~~~~~~~~~~~~~~~~~~~I ; ~~~   ~          ~~~- 45-b-
B w - - 45 



avec un r6actif de Wittig de formule: - 50.
(Rd)3P=CH. fCO2IM+ .~~~~~~~~~~~~~~~~H Y.C dans laquelle Rd est un groupe
alkyle enC1 a C ou aryle et M+ est un cation de metal alcalin; (b) la
r6action d'un dbriv6 6rythro-diol de formule XIII: 6S
(CH2)n .A.Y.CO.Rc XIII Qb.O 60 dans laquelle l'un de Qa et Qb est
l'hydrogene et I'autre est l'hydrogene, un groups alcanesulfonyle,
arenesulfonyle ou un groups de formule -CRR'.OH dans laquelle R et R' sont
des groupes aikyle identiques ou differents, avec un compos6 carbonylique
de formule RaRb. CO ou son acbtal, son hemi- 65  acetal ou son hydrate; 53
0 094 239 (c) pour un compose de formule I dans laquelle Rc est un groups
hydroxy, I'oxydation d'un alcool de ;. b formulo XVI: <    5
o    /(CK2) .A.Y.CH2OH Ra 71_ o)   j                                    XVI
Rb 70 (d) pour un composez de formulo I dans laquelle Rc est un groups
hydroxy, I'hydrolyse d'un compose de formula XVIII: (CH2)n .A.Y.W 20   \
A--  XVIII 20                               R.J '~"    dans laquelle W est
un groups alkoxycarbonyle, phenoxycarbonyle, benzyloxycarbonyle, cyano ou *
carbamoyle; (a) pour un compose de formula I dans laquelle Ra, Rb ou le
noyau benzenique B porteoun substituant 25  hydoxy, I'etimination de la
protection d'un derive correspondant dudit compose dans lequel le
substituant hydroxy est protege par un groups trimethylsilyle, alkyle on C1
a C, ou acyles lff pour un composh de formula I dans laquelle Ra et Rb sont
tous deux de I'hydrogbne, la reaction d'un drythro-diol de formula XIII: 30
Qa.O         CH2)n .A.Y.CO.Rc Qb.0   H dans laquelle Qa et Qb sont tous
deux de.l'hydrogene, avec le bromure de methylene on presence d'une base; :
40   aprAs quoi: lorsqu'on desire un compost de formula I dans laquelle Rc
est un groups alkoxy en C1 & C&, I'acide correspondant de formula I dans
laquelle Rc est un groups hydroxy ou un derive reactif de cet acide, est
estnrifie en utilisant un procede classiqus;  - lorsqu'un compost de
formuls I dans laquslle Rc est un groupe alcanesulfamido on C, a C6 est
desire, -~~ r _ _ _ _ _ ffie fo-rmule l----dans -laquelle RBc- est- un
-group-etyd.roxy avec 45  I'alcanesulfamide on C, a C, approprie an
presence-d-un age-nft-deshydratant, ou Lion on fait rSaovu derive reactif
dudit acide de formule I avec I'alcanesulfanmide en C1 a Co approprie ou un
sel de metal alcalin de ce compost; lorsqu'on desire un compose de formula
I dans laquaIlt A est un groups ethylene, on hydrogene le compost
correspondant de formula I dans laquelle A est on groups vinylene en
presence d'un catalyseur; so     lorsqu'on desire un sel d'un compost de
formula I dans laquelle Rc set un groups hydroxy, on fait reagir ledit
compost avec la base appropriee apportant un cation physiologiquement
acceptable; et lorsqu'on desire une forms optiquement active d'un compost
de formula 1, on conduit l'un des modes operatoires ci-dessus on utilisant
une matiere de depart optiquement active, ou bien on fait reagir une 



forms racemique d'un compost de formula I dans laquelle Rc est un groups
hydroxy avec une forms 55  optiquement active d'une base organique
convenable, la reaction etant suivie de la separation du melange
diastertoisomerique de sels ainsi obtenus et de la liberation de Ia forms
optiquement active deriese dudit compost de formule I par traitement avec
un acide, suivi, lorsque Rc est autre chose qu'un groups hydroxy, d'une
esterification ou d'une amidation comme ci-dessus. 60 .!~v,,,,
.                        4I  HI-!  Dz~I~olLI B 1llll!' ---'_______ if/
.......-.6 -i..*o..... ,..  ,f..~5.a. . ....   ;... . -. .    0 094 239
Z Revendications pour I'Etat contractant: AT 1. Proc6d6 de production d'un
derive d'acide 4-phenyl-1,3-dioxanne-cis-5-ylalcenoique de formule I 5
. 0  6 (C )(CH) A.Y.CO.Rc !  .                          7F-301~~~~~~~0 to
Rb              B dans laquelle Ra et Rb representent, ind6pendamment,
IVhydrogene, un groups alc6nyle en C2 A C.6, alkyle en C1 A Ca portant
6ventuellement jusqu'A trois substituants halog6no, un groups
pentafluorophdnyle, is aryle ou aryl(alkyle en C1 a C4), ces deux derniers
groupes pouvant porter facultativement jusqu'A trois substituants choisis
entre des radicaux halog6no, alkyle en C1 t Cs, alkoxy en C1 a Cs,
alkylenedioxy en C1 A C4, trifluorom6thyle, cyano, nitro, hydroxy,
alcanoyloxy en C2 A C6, alkylthio en C, a C., alcanesulfonyle en t
C1 a Cs, alcanoylamino en en C1 3 C6 et oxapolym6thylene de 2 a 4 atomes de
carbons, sous r6serve quo lorsque Ra et Rb sont tous deux un groups alkyle
ou alcenyle, le nombre total d'atomes de carbons dans Ra 20 et Rb pris
ensemble soit 6gal ou inf6rieur a 8; ou bien Ra et Rb forment conjointement
un groups polym6thylene de 2 A 7 atomres de carbons, portant
facultativement un ou deux substituants alkyle en en C1 A C4; Rc est un
groups hydroxy, alkoxy en C1 A C, ou alcansulfamido en C1 A C6, n est le
nombre entler 1 ou 2; A est un groups ethylene ou vinylene; Y est un groups
polym6thylene de 2 A 5 atomes de carbons portant facultativement un groups
alkyle en C1 A C4 comme substituant; le noyau benzdni%4ue B porte 25
facultativement un ou deux substituants choisis entre des radicaux
halogeno, alkyle en C, A C,, alkoxy en C, A C6, hydroxy, alcanoyloxy en C2
A C6, alcanoylamino en C1 A C., trifluorom6thyle et nitro; et les
substituants en positions 4 et 5 du noyau de dioxanne ont la st6r6ochimie
relative cis; ou pour les composes dans lesquels Rc est un groups hydroxy,
un sel de ce groups avec uns base apportant un cation physiologiquement
acceptable; caracterise par: .. 30'    (a) pour un compose dans lequel Rc
est un groups hydroxy et A est un groups vinylbne, la r6actbon d'un
aldehyde de formule 11:- 0 .,                           ..(CH2) -CHO. Rb
B 40  avec un r6actif de Wittig de formula: *, t:         .              -
(Rd)3P=CH.Y.CO2-M+                               ll d  '    '  dans
laquelle Rd est un groupe alkyle en C1 a C, ou aryle et M+ est un cation do
metal alcalin; .  46     (b) la reaction d'un deriv6 4rythro-diol de
formula XlIl: >  .Qa.0    t (CH2)n .A.Y.CO.Rc                     XI.I
Oa.~I X . Q~50b.O0 .:.:. .               dans laquelle I'un de Qa et Qb est
I'hydrogene et I'autre est Ihydrogene, un groups alcanesulfonyle, 55
arbnesulfonyle ou un groupe.de formule -CRR'.OH dans laquelle R St RI sont
des groupes alkyle identiques ou diff6rents, avec un compos6 carbonylique
deoformule RaRb.CO ou son acetal, son hdmi- acetal ou son hydrate; :t-u,:,
{(c) pour un compos6 de formule I dans laquelle Rc est un groups hydroxy,
I'oxydatIon d'un alcool de formnule XVI: i' !-   60               .      .
(CH2)n A.Y.CH2O -                           Ra zJ_ 0 -  G X
XVI Rb 



65                                                              ,     , 55
| _. ;_ ; .........                ... H+_. ....
. {,   Il     ~lL 1,  .    0 094 239 (d) pour un compos6 de formule I dans
laquelle Rc est un groups hydroxy, I'hydrolyse d'un compose C\    de
formule XVIII: 5                                       __{(CH2)n.A.Y.W 7
4   ol^@                                     ~~~~~~~~~~~~~~~~~~~~~~XVItI
10~~~~~~~~ to dans laquelle W est un groups alkoxycarbonyle,
ph6noxycarbonyle, benzyloxycarbonyle, cyano ou carbamoyle; (si pour un
compose de formule I dans laquelle Ra, Rb ou le noyau benz6nique B porte un
substituant 15  hydroxy, I'elimination de la protection d'un d6rive
correspondent dudit compos6 dans lequel le substituant hydroxy est prot6g6
par un groups trim6thylsilyle, alkyle en C, a Ce ou acyle; ({f) pour un
compose de formule I dans laquelle Ra et Rb sont tous deux de l'hydrogene,
la r6action d'un 6rythro-diol de formulo XIII: 20,,  zo
Qa.O         CH2)n.A.Y.CO.Rc Qb.. 25 dans laquelle Oa et Qb sont tous deux
de I'hydrogbne, avec le bromure de m6thylene en presence d'une base; dans
laquelle Ra, Rb, Rc, le noyau benz6nique B, n, A et Y ont les definitions
donnees ci-dessus; 30     apres quoi: lorsqu'on d6sire un compose de
formule I dans laquelle Rc est un group. alkoxy en C1 3 Cs, I'acide
correspondant de formule I dans laquelle Rc eat un groups hydroxy ou un
d6riv6 r6actif de cet acide, eat est6rifie en utilisant un proc6de
classique; lorsqu'un compos6 de formule I dans laquelle Rc esat un groupe
alcanesulfamido en C, A Ce est derise, on fait reagir l'acide correspondent
de formule I dans laquelle Rc est un group. hydroxy avec 35
I'alcanesulfamide en C1 a Ce approprie en prasence d'un agent deshydratant,
ou bien on fait r6agir un d6riv6 reactif dudit acide de formule I avec
l'alcanesulfamide en C1 a C, approprie ou un sel de metal alcalin de ce
compos6; lorsqu'on desire un composa de formulo I dans laquelle A est un
groups ethyiene, on hydrogene le compose correspondant de formule I dans
laquelle A est un groups vinylbne en presence d'un catalyseur; 40
lorsqu'on d6sire un sel d'un compose de formule I dans laquelle Rc esat un
groupe hydroxy, on fait reagir ledit compose avec la base appropries
apportant un cation physiologiquement acceptable; et Iorsqu'on desire une
forme optiquement active d'un compose de formule 1, on conduit l'un des
modes operatoires ci-dessus en utilisant une matiere de d6part optiquement
active, ou bien on fait r6agir une - - - --Jormtrnr-migue        d'un
compose de formule I dans laquelle Rc esat un groups hydroxy avec une forms
46  optiquement active d'une base org an"quea" o      ~n'i .
.sm,...    d c.aiu  6- diastereoisomerique de sels ainsi obtenus et de la
liberation de la forme optiquement active desir6e dudit compose de formulo
I par traitement avec un acide, suivi, lorsque Rc est autre chose qu'un
groups hydroxy, d'une est6rification ou d'une amidation comme ci-dessus. 2.
Procede suivant la partie (a) de la revendication-1, caracteriseen-coequo
la reactionoest-conduite dans t      so~5  un solvant ou diluant tell
qu'uh. solvant. aromnatique,: un ether ou. un melange d'un ou plusieurs de
ces solvants ou diluants, a une temperature comprise dans l'intervalle de
-80 a 40. 7-4 '            3. ProcIde suivant la partie (b) de la
revendication 1, caracterise en ce quo Qaset Qb sont tous deux de
I'hydrogbne ou bien I'un d'eux est un gruope de formule-CRR1.0H et l'autre
est I'hydrogbne, et la r6action est conduite en pr6sence d'un catalyseur
acide dans un solvant ou diluant tel qu'un ether et A une s5 temperature
comprise dans l'intervalle de 10 A 120C. 4. Proc6de suivant la partie (b)
de la revendication 1, caract6rise en ce que la matiere de d6part de
formule XAll dans laquelle Qa et Qb representent autre chose qu'un groups
alcanesulfonyle ou arenesulfonyle est produite in situ par r6action d'un
compose de formule I dans laquelle Ra et Rb sont tous 



deux un groups methyle ou bthyle, en presence d'un catalyseur acide. so
5. Proc6d6 suivant la partie (c) de la revendication 1, caracterise en ce
qu'il est mis en oeuvre dans un solvent ou diluant A une temperature
comprise dans t'intervalle de 10 A 50T. 6. Proc6de suivant la partie (c) de
la revendication 1, caracterise en ce qu'il est mis en oeuvre sous
l'influence d'une base dans un solvant aqueux tel qu'un alcanol en C, A C4
ou un glycol et a une temperature comprise dans lintervalle de 15 a 150PC.
65      7. Procbdb suivant la partie (e) de li revendication 1, caracterisb
en ce quo la matiere de d6part est un 56 111-1: 111111 111~i 11 HUII I IIII
0 094 239 compos6 de formule I dans laquelle Ra, Rb ou le noyau benzbnique
B porte un radical alkoxy en C1 a C6 et ia reaction est conduits en
utilisant le thio-6thylate de sodium  dans un solvant tel quo le N,N-
dim6thylformamide a une temperature comprise dans l'intervalle de 90 a
160C. 8. Proced6 suivant la partie (f) de la revendication 1, caract6ris6
en ce que la base est un hydroxyde ou s   un hydrure de metal alcalin et la
r6action est conduite dans un solvant ou diluant tel quo le
dimethylsulfoxyde A une temperature comprise dans l'intervalle de 10 a
400C. 9. Procede suivant l'une quelconque des revendications precedentes,
caracterise en ce que dans les matieres de depart: (i) Ra et Rb sont tous
deux de l'hydrogene ou un groups methyle, 6thyle, propyle, butyle ou 10
trifluoromethyle; (ii) Ra et Rb forment conjointement un groupe
trim6thylene, tetram6thylane, pentam6thylene, hexamethylene ou un groups de
formula: . ,... :-::.....  --CH2CH2.CHCH 3CH2CH2-; ou bien (iii) Ra est un
groups alkyle en C3 3 C8, trifluoromethyle, chlorom6thyle, 2-chlorethyle,
rk:              pentafluorophenyle, ou ph6nyle, benzyle ou naphtyle, ces
trois derniers groupes pouvant porter facultativement un ou deux
substituants halogeno, alkyle en C, 3 C4, alkoxy en C, 3 C4,
trifluorom6thyle, 20   hydroxy, cyano, alkylthio en C, a C4 ou
alcanoylamino en C, A C4 ou un substituant m6thylenedioxy ou ;t   <
m6thyleneoxym6thylene et Rb est l'hM rogine; et le noyau benzenique B n'est
pas substitu6 ou est un groups 2-halog6no-, 2-lalkyle en C, a C4)-, 2-
(alkoxy en C, A C4)-, 2-hydroxy- ou 3-halog6noph6nyle; n est le nombre
entier 1; Y est le groupe trimethylene; et A est un groups vinylene, les
atomes de carbons adjacents a ce groups ayant la 25 ..7st6r6ochimie
relative cix. 30 35 4,9      45 55 60 65 I I!III IF UillI Il II 1 _ ~
~~~~~~~~~~~~~~~~~~~~~~~ Ls  j4  S
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