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We, F. HOFFMANN-LA ROCHE  alkyl)amino, lower alkanoyl-amino or N- &  CO.,
AKTIENGESELLSCHAFT, a  heterocyclic group (provided that at least one Swiss
Company of 124-184 Genzacher-  of [err] represents other than a strasse,
Basle, Switzerland, do hereby declare  hydrogen atom and, when [err]
represents  35 the invention, for which we pray that a patent  a halogen
atom,[err]  represents other than a may be granted to us, and the method by
which  lower alkoxy  group) and [err] represents it is to be performed, to
be particularly des-  a  formyl,  hydroxymethyl,  alkoxymethyl, cribed in
and by the following statment:-   alkanoyloxymethyl, carboxyl,
akoxycarbonyl, Ihe present invention relates  to polyene  alkenoxycarbonyl,
alkynoxycarbonyl, carba-   40 10  derivatives. More particularly, the
invention is  moyl, mono(lower alkyl)carbamoyl, di(lower concerned with
polyene derivatives, a process  alkyl)carbamoyl or N-heteroycylcarbonyl for
the manufacture thereof and pharma-  group, and salts thereof. ceutical
preparations containing same.     The aforementoned lower alkyl and lower
The polyene derivatives provided by the  alkenyl groups contain up to 6
carbon atoms  45 15  present invention are compounds of the general  such
as the methyl, ethyl, propyl, isopropyl formula
or 2-methylpropyl group and the vinyl, allyl or butenyl group. The lower
alkoxy and lower [err]            alkenoxy groups likewise contain up to 6
car- bon atoms such as the methoxy, ethoxy or  50 isopropoxy group and the
vinyloxy or allyloxy group. Of the halogen atoms, fluorine and chlorine are
preferred. wherein [err] each represent a lower alkyl    The amino group
can be monosubstituted or  55 group, [err] represents a hydrogen or halogen
disubstituted by straight-chain or branched- 20  atom or a lower alkyl,
lower alkoxy, lower  chain lower alkyl groups (e.g. methyl, ethyl,
alkenoxy, nitro, amino, mono(lower. alkyl)-  isopropyl etc). amino,
di(lower alkyl)amino, lower alkanoyl-    The lower alkanoylamine groups
contain amino or N-heterocyclic group, R  represents  residues which are
derived from lower alkane-  60 a hydrogen atom  or a lower alkyl, lower
carboxylic acids containing up to 6 carbon 25  alkenyl, lower alkoxy, lower
alkenoxy, nitro,   atoms (eg. acetic acid, propionic acid or amino,
mono(lower alkyl)amino, di(lower  piyalic acid). alkyl)amino, lower
alkanoyl-amino or N-    The N-heterocyclyl groups are preferably
heterocyclic group and [err] represents a hydro-  5-membered or 6-membered
groups which, in  65 gen or halogen atom or a lower alkyl, lower  addition
to the nitrogen atom, may also contain 30  alkenyl, lower alkoxy, lower
alkenoxy, nitro,  an oxygen or sulphur atom or a further nitro- amino,
mono(lower alkyl)amino, di(lower  gen atom. Examples of such groups are the
2 pyrrolidino, piperidino, morpholino and thio-        phenyl) - 3,7
dimethyl - nona - 2 -  65 morpholino groups.
cis,6 - trans,8 - trans - tetraen - 1 -oic The alkoxymethyl and
alkoxycarbonyl                acid ethyl ester, 



groups preferably contain alkoxy moieties              9 -(4 - methoxy
-2,3,6 -trimethyl- 5   having up to 6 carbon atoms. These can be
phenyl) - 3,7 - dimethyl- nona - 2,4,6,8-   70 straight-chain or
branched-chain such as, for          tetraen-1-oic acid isopropyl ester,
example, the methoxy, ethoxy and isopropoxy            9 - (4 - methoxy -
2,3,6 - trimethyl- groups. However, the alkoxy moiety can also
phenyl) - 3,7 - dimethyl - nona - 2,4,6,8- be a higher alkoxy group
containing from 7 to          tetraen-1-oic acid amide, 10  20 carbon
atoms, especially the cetyloxy group.         9 - (4 - methoxy - 2,3,6 -
trimethyl-              etxy   2,3,6 - trimethYl- The alkenoxycarbonyl and
alkynoxycarbonyl            phenyl) - 3,7 - dimethyl - nona - 2,4,6,8-   75
groups preferably contain alkenoxy and                 tetraen-1-oic-acid
ethyl amide, alkynoxy moieties having up to 6 carbon atoms          9 -(4 -
methoxy - 2,3,6 -trimethyl- such as, for example, the allyloxy or
propargyl-       phenyl) - 3,7 - dimethyl - nona - 2,4,6,8-   80        l
7 - dimethYl .- noa - 2,4,6,8- oxy group. The alkanoyloxymethyl groups are
prefer-             9 - (4- methoxy - 2,3,6 - trimethyl-       hy 2,6   -
tdmtyl  -80 ably derived from lower alkanecarboxylic acids          phenyl)
-3,7 - dimethyl = nona - 2,4,6,8- containing from 1 to 6 carbon atoms (e.g.
tetraen-1-oic acid propargyl ester,cotiig  rm1t 6cro   tos(
.tetraen-lOCadpoagletr acetic acid, propionic acid or pivalic acid).
9 - (4- methoxy - 2,3,6- dimethyl- 20  They may, however, also be derived
from                phenyl) - 3,7 - dimethyl - nona - 2,4,6,8,- higher
alkanecarbonxylic acids containing from         tetren-l-oic acid,
85ylam 7 to 20 carbons atoms (e.g. palmitic acid or           9 -(4 -
methoxy - 3- nitro - 2,6 - dimethyl stearic acid).
phenyl) - 3,7 - dimethyl - nona - 2,4,6,8- The carbomoyl group can be
monosubsti-              tetraen-l-oic acid ethyl ester, 25  tuted or
disubstituted by straight-chain or            9 - (3 - dimethylamino -
2,4,6 - trimethyl- branched-chain lower alkyl groups (e.g.
phenyl) - 3,7 -dimethyl-nona -  2,4,6,8-   90 methyl, ethyl or isopropyl).
Examples of such          tetraen-1-oic acid ethyl ester,
non;- 2,4,6,8ttAn;oi O substitutd carbarnoyl groups are the methyl-
9 - (4 - isopropxy - 2,3,6 - trimethyl- carbarnoyl, dimethylcarbarnoyl and
diethyl-            phenyl) -3,7 - dimethyl - nona - 2,4,6,8- 30
carbarnoyl groups.                                     tetraen-1-oic acid,
The N-heterocyclyl moieties of the N-               9 - (4 -   allyloxy
-2,3,6- trimethyl-   95  95 heterocyclyl-carbonyl groups are preferably 5-
phenyl) - 3,7 - dimethyl - nona - 2,4,6,8-
2,4,6,8- membered or 6-membered heterocyclic
tetraen-1-oic-acid, *       moieties which , in addition to the nitrogen
9 - (3- chloro -2,4,6- trimethyl  - phenyl)- 35  atom, may contain an
oxygen or sulphur atom            3,7 - dimethyl - nona - 2,4,6 - trimethyl
- phenyl)-  100 or a further nitrogen atom. Examples of such           oic
acid and moieties are piperidino, morpholino, thio-             9 - (3 -
nitro - 2,4,6 - trimethyl - phenyl) - morpholino or pyrrolidino.
3,7 - dimethyl - nona - 2,4,6,8 - tetraen - 1- Examples of compounds of
formula I are :               oic acid. 40     9 - (2,3,6 - trimethyl -
phenyl) - 3,7-             According to the process provided by the
, trimethy-  inl-37 Acodntohepcssrvddby- 9he dimethyl - nona - 2,4,6,8 -
tetraen - 1- oic           present invention, the polyene derivatives 105
acid,                                                  aforesaid (i.e. the
compounds of formula I 9 - (2,3,6 - trimethyl - phenyl) - 3,7-
and their salts) are manufactured by reacting         no-adter at)aem
nfactrdb  ratn dimethyl - nona - 2,4,6,8 - tetraen - 1- oic           a
compound of the general formulaberehy    or 6anae-m2,4,6 d -    heteroe
te1tric ancIompoun idoh   eea  oml 45  acid 9 - (2,4,6 - triisopropyl -
pheny) - 3,7-               [err] dimethyl - nona - 2,4,6,8 - tetraen - 1 -
oic acid, 9 - (2,3,4,6 - tetramethyl - phenyl) - 3,7- 50  dimethyl - nona -
2,4,6,8 - tetraen - 1 - oic acid, 9 - (4 - methoxy - 2,6 - dimethyl -
pheny) -         with a compound of the general formula      110 3,7 -
dimethyl - nona - 2,4,6,8 - tetraen - 1-              [err] oic acid, 55
9 - (4 - methoxy - 2,3,6 - trimethyl - phenyl) - 3,7 - dimethyl - nona -
2,4,6,8- tetraen - 1 - oic acid, 9 - (3 - methoxy - 2,4,6 - trimethyl -
wherein m stands for zero and n stands for phenyl) - 3,7 - dimethyl - nona
- 2,4,6,8-               1 or m stands for 1 and n stands for zero, 60
tetraen - 1- oic acid,                                   one of the two
symbols A and B represents 9 - (4 - methoxy - 2,3,6 - trimethyl-
an oxo group and the other symbol represents phenyl) - 3,7 - dimethyl -
nona - 2,4,6,8-               a triarylphosphonium group of the formula
tetraen - 1- oic acid ethyl ester,                       [err] in which X
represents an aryl 9 - (4 - methoxy - 2,3,6 - trimethyl -
group and Y represents the anion of an in- 9 - (4 - methoxy - 2,3,6 -
trimethyl-                  an oxo group and the other symbol represents
115 phenyl) - 3,7 - dimethyl - nona - 2,4,6,8-               a
triarylphosphonium group of the formula   40 9   (4,,    tritho hyl-26~dmt~
phenyl)37-   wihAccompoundtof the poe genraformula by0h tetraen - 1- oic
acid ethyl ester,                        [err] , in which X represents an
aryl 9 - (4 - methoxy - 2,3,6 - trimethyl -                 group and Y
represents the anion of an in-   



3                             1,468,401                  3 organic or
organic acid, or a dialkoxy-      containing from 1 to 6 carbon atoms,
especially phosphinyl group of the formula [err],       methoxy and ethoxy.
Examples of aryl and aralkenyl groups,  60 which may be substituted by one
or more in which Z represents an alkoxy group, or one  electron-releasing
to  weakly electron-with- of the two symbols A and B represents a sul-
drawing substituents, denoted by E in the 5   phone group of the formula
sulphone group of the formula [err] in which E represents an aryl or
aralkenyl group which may be substituted by one or  are phenyl and styryl
which may be substituted more electron-releasing to weakly electron-  in
the o-, m- or p-position by methoxy, 10   withdrawing substituents, and the
other symbol  phenoxy, acetoxy, dimethylamino, phenyl- represents a halogen
atom  or an alkane-  methylamino, acetylamino, methylthio, phenyl-
sulphonyloxy or arylsulphonyloxy group, [err] ,  thio, thioacetyl cloro,
bromo or cyano or in  70 [err] have the significance given  the m-position
by nitro. earlier and [err] represents a carboxy, alkoxy-    The starting
materials of formulae II and 15  carbonyl, alkenoxycarbonyl,
alkynoxycarbonyl,  III are, in part, novel compounds. Triaryl di(Iower
alkyl)carbamoyl or heterocyclyl-  phosphonium compounds of formula II,
except carbonyl group, or, when B represents an oxo  those in which [err]
is a hydrogen atom or a  75 group, [err] can also represent an alkoxymethyl
lower alkyl group, are described and claimed or alkanoyloxymethyl group,
or, when B repre-  in our copending application No. 9185/76 20   sents a
halogen atom or an alkanesulphonyloxy  which is divided out of the present
application or arylsulphonylaxy group, [err] can also repre-   (Serial No.
1,468,402). They can be prepared, sent a formyl, alkoxymethyl or
alkanoyloxy-  for example, in the following manner:     80 methyl group,
or, when B represents a triaryl-    Compounds of formula II in which m
stands phophnium group or a dialkoxyhosphinyl  for zero and A represents a
triarylphosphonium 25  group or a sulphone group, [err] can also repre-
group [IIa] or a dialkoxyphosphinyl group sent a  formyl group, and
cleaving off any   [IIc] can be prepared, for example, by treat- sulphone
group which may be present in  ing a corresponding [err] benzene with  85
the reaction product with the formation of an  formaldehyde in the presence
of a hydrohalic additional carbon-carbon bond and, if desired,  acid (e.g.
concentrated hydrochloric acid), if 30   converting an acid or amine into a
salt; or  desired in a solvent (especially glacial acetic transforming a
carboxylic acid of formula I  acid), and reacting the resulting [err] into
a carboxylic acid ester of formula I or into  benzyl halide of formula II
in which m stands  90 an amide of formula I; or transforming a  for zero
and A for a halogen atom [IIi] in a carboxylic acid ester of formula I into
a  manner known per se with a triaryl phosphine 35   carboxylic acid of
formula I or into an amide  in a solvent, preferably with triphenyl phos-
of formula I; or reducing a carboxylic acid  phine in toluene or benzene,
or with a trialkyl of formula I or a carboxylic acid ester of  phosphate,
especially with triethyl phosphite.  95 formula I to the corresponding
alcohol of    An alkoxy group present in the store- formula I and
optionally etherifying or esteri-   mentioned [err]-benzene can, be intro-
40  fying said alcohol; or saponifying an alcohol  duced, for example, by
alkylation of a hydroxy ester of formula I; or oxidising an alcohol or
group present For example, the corresponding alcohol ester of formula I to
the corresponding  phenol an be reacted, preferably in a solvent 100
carboxylic acid.                           (e g. an alkanol) and in the.
presence of a base The aryl groups denoted by X in the tri- (e.g. potassium
carbonate), with. an alkyl 45  arylphosphonium  groups  of  the  formula
halide (e.g. methyl iodide) or dimethyl sul- [err] include all generally
known aryl  phate. groups, but especially mononuclear aryl groups
Compounds of formula II in which in stands  105 such as phenyl, lower
alkyl-substituted phenyl  for 1 and A represents a triarylphosphonium or
lower alkoxy-substituted phenyl. (e.g. tolyl,  group [IIb] or a
dialkoxyphosphinyl group 50  xylyl, mesityl and p-methoxyphenyl). Of the
[IId] can be prepared for example, in the inorganic acid anions denoted by
Y, the  following   manner: - The    corresponding chloride, bromide,
iodide and hydrosulphate  [err]-benzene is initially subjected to a  110
ions are preferred and, of the organic acid  formylating reaction; for
example, by allowing anions, the tosyloxy ion is preferred.     a
formylating agent to react with the substi- 55    The alkoxy groups denoted
by Z in the  tuted-benzene. This can be carried out, for dialkoxyphosphinyl
groups of  the formula  example, by  formylating  the  substituted- [err]
are preferably lower alkoxy groups  benzene in the presence of a Lewis
acid. As  115 the formylating agent there can be used, in particular, an
orthoformic acid ester, formyl    4
1,468,401                                       4 



chloride and dimethylformamide. Especially  wherein E has the significance
given earlier, suitable Lewis acids are the halides of zinc,  or with an
alkali salt thereof. The sulphone aluminium, titanium, tin and iron such as
zinc  can be isolated, for example, by making the chloride, aluminium
trichloride, titanium   reaction mixture neutral by adding an aqueous    65
5   tetrachloride, tin tetrachloride and iron tri-  sodium hydrogen
carbonate soludon and ex- chloride as well as the halides of inorganic
tracting the sulphone with an organic solvent and organic acids such as,
for example, phos-  (e.g. ethyl acetate or ether). phorus oxychloride  and
methane  sulpho-    Compounds of formula II in which m stands chloride.
for 1 and A represents a sulphone group   70 10    If the formylating agent
is present in excess,  [IIf] can be prepared in an analogous manner the
formylation may be carried out without  by reacting a
5-[[err]]-phenyl-3-methyl- the addition of a further solvent In general,
penta-2,4-dien-1-ol or a halide thereof with a however, it is recommended
to carry out the  sulphinic acid as formulated earlier or with an
formylation in an inert solvent (eg. nitro-  alkili salt thereof.
75 15  benzene or in a chlorinated  hydrocarbon. such    Compounds of
formula II in which m stands as methylene chloride). The formylation can
for zero and A represents an oxo group [IIg] be carried out at a
temperature between 0 C   can be prepared, for example, by formylating and
the boiling point of the mixture.      in  the  previously  described
manner  a A  resulting  [err]-benzaldehyde can  [err]-benzene.  In  this
manner,  a   80 20  subsequently be chainlengthened in a manner
[err]-benzaldehyde is directly obtained known  per se by condensation with
acetone  from the [err]-benzene. in the cold (i.e. at a temperature of
about   Compounds of formula II. in which m stands 0 -30 C) in the presence
of alkali (e.g.  for 1,and A represents an oxo group [IIh]. can dilute
aqueous sodium hydroxide) to give a  be prepared, for example  by
submitting a   85 25   [err] -.but - 3  en - 2 - one   [err] - phenyl] -
but - 3 -en - 2- which can be converted into the corresponding  one,
described hereinbefore in connection with 5 -  [[err]-phenyl - 3 - methyl -
3-  the preparation of compounds of formula IIb, hydroxy - penta - 4 - en -
1   yne  in  a  to a Wittig reaction with ethoxycarbonyl- manner known per
s by means of an organo-  methylene-triphenylphosphorane or with di-  90 30
metallic reation (e.g. by means of a Grignard  ethyl-phosphonoacetic acid
ethyl ester. The reaction by the addition of acetylene). The  resulting 5
-[[err]) -phenyl] - 3- resulting tertiary acetylenic carbinol is sub-
methyl - penta - 2,4 - dien- 1 - oic acid sequently partially hydrogenated
in a manner ethyl ester is subsequently reduced in the cold known per se.
using a partially deactivated  with a mixed metal hydride, especially
lithium   95 35  noble metal catalyst (Lindlar catalyst). The  aluminium
hydride, in an organic solvent (e.g. resulting tertiary ethylenic carbinol
can sub-  ether or tetrahydrofuran)  to  give a  5- sequently be converted,
under allyl rearrange-  [[err] - phenyl]. - 3  methyl - penta- ment, into
the desired phosphonium  salt of  2,4-dien-1-ol. This alcohol is then
oxidised formula IIb in which m  stands for 1 by  by treatment with an
oxidising agent, for  100 40  treatment with a triaryl phosphine especially
example, with manganese dioxide in an organic with triphenyl phosphine, in
the presence of a  solvent such as acetone or methylene chloride
hydrohalide such as hydrogen chloride or  at a temperature between 00 C and
the boiling hydrogen  bromide in a. solvent (e.g. in  point  of the mixture
to give the desired 5- benzene). The tertiary ethylenic carbinol can,
[[err] - phenyl] - 3 - methyl - penta-. 105 45  moreover, be halogenated to
give a halide of. 2,4-dien-1-al of formula IIh. formula II in which m
stands for 1 and A     The compounds of formula III are also, in for a
halogen atom [IIk] and this halide can  part, novel. be reacted with a
trialkyl phosphite (e.g.    Compounds of formula III in which n stands
triethyl phosphite) to give a corresponding  for zero, [err] is for
instance COOH,  and B  110 50  phosphonate of formula IId.
represents a triarylphosphonium group  [IIIa] Compounds of formula II in
which m stands  or a dialkoxyphosphinyl group [IIIC]  can be for zero and A
represents a sulphone group  readily prepared for example, by reacting. an
[IIe] can be prepared, for example, by dis- .etherified 3-halomethyl-crotyl
alcohol or an solving a [err]-benzyl alcohol or a corre-  optionally
esterified 3-halomethyl-crotonic acid 115 55  sponding benzyl halide in a
polar solvent.such  with a triaryl phosphine in a solvent prefer- as an
alcohol (e.g. methanol, ethanol or iso   ably with triphenyl phosphine in
toluene or propanol) or in tetrahydrofuran or dimethyl-  benzene, or with a
triall phosphite, especially formamide or in glacial acetic acid and
treating with tiethyl phosphite, this reaction being the solution at room
temperature with a sul-  supplemented as  ssary by treatment giving    120
60  phinic acid of the formula          .      the desired [err]. Compounds
of formula III in which n stands for 1, [err]  is for instance COOH, and B
[err]                      represent a triarylphosphonium group [IIIb] or a
dialkoxhosphinyl group [IIId] can be  125 prepared, for example, by
reducing the formyl   



5                      1,468,401
5 group of an aldehyde of formula III in which  2 - formyl  4 - chloro -
but - 2 - ene under n stands for 1, [err] is for instance COOH, and  the
conditions of a Wittig reaction with an B is an oxo group [IIh] to the
hydroxymethyl  esterified or etherified 3-formyl-crotyl alcohol group using
a metal hydride such as sodium or with an optionally esterified 3-formyl- 5
borhydride in an alkaanol (e.g. ethanol or  crotonic acid to give the
desired aldehyde of  70 isopropanol). The resulting alcohol can be  formula
IIIh. halogenated using a conventional halogenating    According to the
process provided by the agent (e.g. phosphorus oxychloride) and the
present invention, the following reactions are resulting halide, e g.
8-halo-3,7-dimethyl-octa-  effected: 10   2,4,6-triene-1-carboxylic acid (a
compound of                                         75 formula III in which
n-stands for 1, [err] is for   phosphonium salts of formula IIa or IIb
instance COOH, and B is halogen [IIIk], or  are reacted with aldehydes of
formula IIIh or a derivative thereof can be reacted either with  IIIg, a
triaryl phosphine in a solvent, preferably  or 5  with triphenyl phosphine
in toluene or benzene,    phosphonium salts of formula I1la or Ilb to give
a desired phosphonium salt of formula  are reacted with aldehydes of
formula IIh or  80 IIIb or with a trialkyl phosphite, especially  IIg, with
triethyl phosphite, to give a desired phos-  or phonate of formula IIId.
-   phosphonates of formula IIc or IId are 20     Compounds of formula III
in which n stands  reacted with aldehydes of formula IIh or for zero, [err]
is for instance CHO  and B   IIIg,                                   85
represents a sulphone group [IIIe]  can be  or prepared, for example, by
reacting 4-hydroxy-    phosphonates of formula IIIc or IIId are
3-methyl-but-2-en-1-al or the corresponding  reacted with aldehydes of
formula IIh or IIg, 25  acetate or bromide of this alcohol in a polar  or
solvent (e.g. isopropanol or n-butanol) in the    sulphones of formula IIe
or IIf are reacted  90 manner previously described with one of the  with
halides of formula IIIk or IIIi, the latter sulphinic acids defined
hereinbefore or with an  being a formula III in which n stands for zero
alkali metal salt thereof, this reaction being  and B represents a halogen
atom, 30  supplemented as necessary by treatment giving  or the desired
[err]                                      sulphones of  formula   IIIe or
IIIf are reacted  95 Compounds of formula III in which n stands  with
halides of formula IIk or IIi, the latter for 1, [err] is for instance
COOH, and B   being a formula II inwhich n stands for zero represents a
sulphone group [IIIf]  can be  and A represents a halogen atom. 35
prepared in a manner analogous to that des-    According to the Wittig
procedure, the cribed earlier by the reaction of, for example,  reaction
components are reacted with one  100 8 - hydroxy - 3,7 - dimethyl -
octa-2,4,6-  another in the presence of an acid binding trien-i-oic acid or
the corresponding acetate  agent, for example, in the presence of an or
bromide of this alcohol with a sulphinoc  alkali metal alcoholate such as
sodium methyl- 40  acid as hereinbefore defined or with an alkali  ate or
in the presence of an epoxide, which metal salt thereof.
may be an optionally lower-alkyl-substituted  105 Compounds of formula III
in which nstands  ethylene oxide, e.g. 1,2-butylene oxide, if for zero,
[err] is for instance COOH, and B   desired in a solvent (e.g. in a
chlorinated represents an oxo group [IIIg]. ran be pro-  hydrocarbon such
as methylene chloride or in 45  pared, for example, by oxidatively cleaving
an  dimethylformamide) at a temperature between optionally esterified
tartaric acid; for example,  room temperature and the boiling point of the
110 using lead tetraacetate at room temperature in  reaction mixture. an
organic solvent such as benzene. The    According to the Homer procedure,
the glyoxylic acid derivative resulting from  the  reaction components are
reacted with one 50  medial cleavage of the tartaric acid structure
another with the aid of a base and preferably is subsequently condensed in
a manner known  in the presence of an inert organic solvent; 115 per se,
conveniently in the presence of an  for example, with the aid of sodium
hydride amine, with propionaldehyde at an elevated  in benzene, toluene,
dimethylformamide, tetra- temperature (e g. at a temperature between
hydrofuran, dioxan or 1,2-dimethoxyethane or 55  6O C and 110 C) with water
cleavage to  with the aid of an alkali metal alcoholate give the desired
3-formyl-crotonic acid deriva-  in an alkanol (e.g. sodium  methylate in
120 tive.                                      methanol) at a temperature
between 0 degree C and Compounds of formula III in which n stands  boiling
point of the reaction mixture. for 1, [err] is for instance COOH, and B
According to the Julia procedure, the reac- 60  represents an oxo group
[IIIh] can be pre-  tion components are reacted with one another pared, for
example, by reacting 4,4-dimethoxy-  with the aid of. a condensation agent,
con-  125 3 -methyl - but  - 1  en - 3 - ol with  veniently in the presence
of a polar solvent. phosgene in the cold, preferably at -10  C   Suitable
solvents are, for example, dimethyl- to -20 C, in the presence of a
tertiary amine formamide, dimethyl sulphoxide, dimethyl- 65  such as
pyridine and condensing the resulting  acetamide, tetrahydrofuran and
hexamethy- 



1,468,401 phosphoric acid triamide as well as alkanols         An alcohol
of formula I can be esteri- such as methanol, isopropanol or tertbutanol.
fied by treatment with an alkanoyl halide or Examples of strong bases which
are preferably     anhydride, expediently in the presence of a used as the
condensation agent are alkali metal   base (e.g. pyridine or triethylamine)
at a tem- 5  carbonates (especially sodium carbonate),         perature
between room temperature and the alkaline earth metal carbonates, alkali
metal     boiling point of the mixture. hydroxides (e.g. sodium hydroxide
or potas-          An alcohol ester can be saponified in a sium hydroxide),
alkali metal alchoholates (e.g.  manner known per se; for example , in the
sodium methylate and, especially, potassium       manner previously
described in connection 10  tertbutylate), alkaline earth metal
alcoholates,  with the hydrolysis of a carboxylic acid ester. alkali metal
hydrides (e.g. sodium hydride),         An alcohol of formula I or an ester
thereof alkyl-magnesium halides (e.g. methyl-magnes-      can be oxidied in
a manner known per se to ium bromide) and alkali metal amides (e.g.
give a corresponding acid of formula I. The sodium amide). The reaction is
expdiently         oxidation is advantageously carried out with 15  carried
out at a low temperature, especially at   silver (I) oxide and alkali in
water or in an a temperature below the freezing point (e.g.      organic
water-miscible solvent at a tempera- between -50 degree C and - 80 degree
C.           ture between room temperature and the boiling It has been
shown to be convenient in certain   point of the mixture cases to carry out
the reactions described          An amine of formula I forms addition salts
20  hereinbefore in situ; i.e. without isolating the  with inorganic and
organic acids. Examples of phosphonuin salt, phosphonate or sulphone
such salts are those formed with hydrohalic from the medium in which it is
prepared.          acids (espically with hrdrochloric or hydro- A
carboxylic acid of formula I can be con-     bromic acid), with other
mineral acids (e.g. verted in a manner known per se (e.g. by          with
sulphuric acid) and with organic acids 25  treatment  with thionyl
chloride, perferably      (e.g. with benzoic acid,acetic acid, citric acid
in pyridine) into an acid chloride which can      or lactic acid). be
converted by treatment with ammonia into           A carboxylic acid of
formula I forms salts an amide and by reaction with an alkanol
with bases, especially with sodium hydroxide into an ester.
droxides and especially with sodium hydroxide A carboxylic acid ester of
formula I can be    or potassium hydroxide. hydrolysed in a manner known
per se (e.g.            The compounds of formula I can occur as by
treatment with an alkali, especially aqueos-  cis/trans mixtures which, it
desired, can be alcoholic sodium, hydroxide or potassium   separated into
the cis and trans components or hydroxide) at a temperature between room
isomerised to the all-trans-compounds in a 35  temperature and the boiling
point of the mix-  manner known per. se                    100 ture and
then amidated either via an acid    As specific examples of the reactions
which halide or as described hereinafter.       may be made to take place
in the process A carboxylic acid ester of formula I can  provided by -the
present inventon, we may be converted directly into a corresponding
mention those reactions in which:- 40  amide, for example, by treatment
with lithium amide. The lithium amide is advanageously    (a) a  4 -
methoxy - 2,3,6 - trimethyl-  105 treated with the ester at room
temperature.  benzyl-triphenylphosphonium halide is reacted A carboxylic
acid or a carboxylic acid ester  with 7 - formyl- 3 -  ethyl - octa -
2,4,6- of formula I can be reduced in a manner  trien-l-oic acid or with
the ethyl ester thereof; 45  known per se to give a corresponding alcohol
(b) a 5-(4-methoxy  -2,3,6- trimethyl- of formula I. The reduction is
advantageously  phenyl)- 3-methyl- penta - 2,4 -diene -1- 110 carried out
using a metal hydride or alkyl  triphenylphosphonium halide is reacted with
metal hydride in an inert solvent. The pre-  3-formyl-crotonic acid or with
the ethyl ester ferred hydrides are the mixed metal hydrides    thereof; 50
such as lithium aluminium hydride or bis-   (c)- 4 - methoy - 2,3,6 -
trimethyl - benz- [methoxy-ethylenoxy]-sodium aluminium hy-  aldehyde is
reacted with a 1-(carboxy or  115 dride. Suitable solvents are, inter alia,
ether, ethoxycarbonyl)  - 2,6 - dimethyl - hepta- tetrahydrofuran or dioxan
when lithium alu-  1,3,5-trien-7-triphenylphosphonium halide; minium
-hydride is used and ether, hexane,    (d) 5  (4 - methoxy - 2,3,6 -
trimethyl- 55  benzene or toluene when diisobutyl aluminiu    phenyl) -3 -
methyl penta -   2,4 -dien - 1- hydride, or bis[methoxy-ethylenoxy]-sodium
al is reacted with a 3-methyl-crotonic acid  120 aluminium hydride is used.
4- trienylphosphonium   halide or with the An alcohol of formula I can be
etherified  ethyl ester thereof; with an alkyl halide (e.g. ethyl iodide),
for    (e)  4 - methoxy  - 2,3,6 - trimethyl- . 60  example, in the
presence of a base, preferably  benzyl-diethylphosphonate is reacted with
7- sodium hydride, in an organic solvent such as  formyl -3 - methyl - octa
- 2,4,6 - trien - 1-  125 dioxan, tetraydrofuran, 1,2-dimethoxyethane,  oic
acid or with the ethyl ester thereof; dimethylformamide or in the presence
of an    (f) 5 - (4 -methoxy- 2,3,6 -- trimethyl- 



alkali metal alcoholate in an alkanol at a tem-  phenyl) - 3-methyl - penta
- 2,4 - dien - 1- 65  perature between 0 degree C and room temperature.
diethylphosphonate is reacted with 3-formyl-    7
1,468,401                        7 crotonic acid or with the ethyl ester
thereof;    The polyene derivatives provided by this (g) 4- methoxy - 2,3,6
- trimethyl - benz-  invention are pharmacodynamically valuable. aldehyde
is reacted with 1-(carboxy or ethoxy-  They can be used for the topical and
systemic carbonyl) - 2,6 - dimethyl  hepta-           therapy of benign and
malignant neoplasms  30 trien-7-dethylphosphonate;                   and of
premalignant lesions as well as for the 5      (h) 5 - (4 - methoxy - 2,3,6
- trimethyl-  systemic and topical prophylaxis of the said phenyl)-3-
methyl- penta-2,4-dien-1-al       conditions. They are also suitable for
the is reacted with 3-methyl-crotonic acid 4-  topical and systemic therapy
of acne, psoriasis dietyl-phosphonate or with the ethyl ester and other
dermatoses associated with an in- 35 10  thereof;                tensified
or pathologically altered cornification, 10   (i) 1-
(phenylsulphonyl)methyl -4-  as well as inflammatory and allergic dermato-
methoxy- 2,3,6  - trimethyl - benzene  is  logical conditions. They can
moreover be used reacted with 8-bromo-3,7-dimethyl-octa-2,4,6-  for the
control of disorders of the mucous trien-1-oic acid or with the ethyl ester
thereof;  membranes 'associated with inflammatory or  40 (j) 1 -
phenylsulphonyl - 5 - (4 -methoxy-  degenerative or metaplastic
alterations. 15  2,3,6 - trimethyl - phenyl) - 3   methyl-    The toxicity
of tht compounds of formula penta-2,4-diene is red  with 4-bromo-3-  I is
slight.  or example as will be evident methyl-crotonic acid;
from the following Table, the acute toxicity (k) 4 -methoxy-2,3,6-
trimethyl- benzyl   [err]  of 9 - (4- methoxy -2,3,6 - tri-  45 chlorde is
reacted with 1-(carboxy or ethoxy-  methyl - phenyl) - 3,7 - dimethyl -
nona- 20   carbonyl) - 7 - phenylsulphonyl - 2,6 - di-
2,4,6,8-tetraen-l-oic acid [A] and of 9-(4- methyl-hepta-1,3,triene; or
methoxy - 2,3,6 - trimethyl - phenyl) - 3,7- (I) 1  - bromo - 5- (4-methoxy
- 2,3,6-     dimethyl - nona - 2,4,6,8 - tetraen-1-oic trimethyl - phenyl)
3- methyl- penta - 2,4-  add ethyl ester [B] in the mouse after intra-  50
diene is reacted with 4-phenylsulphonyl- 3-  peritoneal administration in
rape-oil lies at 25   methyl-crotonic acid or with the ethyl ester  700 or
1000 mg/kg. thereof. TABLE Acute toxicity Substance A      [err]
LD  mg/kg        [err] mg/kg after 1 day               >4000
>4000            >4000 after 10 days               580             700
890 after 20 days                580             700          890 Substance
B      [err] mg/kg        [err] mg/kg        [err] mg/kg after 1 day
>4000            >4000           >4000 after 10 days              1400
1900            2600 after 20 days              710             1000
1400 The tumour-inhibiting activity of the present    association with a
compatible pharmaceutical 55   polyene derivatives is significant. In the
carrier.                                   70t a cpatile  ar tia papilloma
test, tumours induced with di-             The pharmaceutical preparations
suitable       preparation; suitle methylbenzanthracene and croton oil
regrees.       for systemic administration can be prepared, The diameters
of the papillomae decline within  for example, by adding a compound of for-
2 weeks on intrapenitoneal administrator. Inn   mula I as the active
ingredient to non-toxic, 60  the case of substance A, the decline is by 38
inert, solid or liquid carriers which are con-  75 at 5O mg/kg/week and by
69% at 100 mg/  ventional in such preparations. kg/week and in the case of
substance B the    The phamaceutical preparations can be decline is by 45%
at 25 mg/kg/week and by  administered enterally  or parenterally. For 63%
at 50 mg/kg/week.                    enteral administrations, the
pharmaceutical 65    The polyene derivatives provided by this  preparations
suitably take the form  of, for  80 invention can accordingly be used as
medica-  example, tablets, capsules, dragees, syrups; sus- ments; for
example, in the form of pharma-  pensions, solutions and  suppositories.
For ceutical preparations which contain them in  parenteral administration,
the pharmaceutical    8                                          1,468,401-
8 preparations suitably take the form of infusion   at about 10 C, treated
dropwise at 5degree-8 degree C   65 or injection solutions.
with 61.8 degree  C of 3-formylcrotonic acid butyl The dosages in which the
present polyene   ester, heated for 2 hours at 65 degree C and sub-
derivatives are administered can vary accord-  sequently introduced into 8
litres of ice-water. 5  ing to the particular pharmaceutical dosage   After
the addition of 300 g of sodium chloride, 



form and mode of administration as well as  the mixture is throughly
extracted with a   70 according to the requirements of the patient  total
of 18 litres of hexane. The extract is The polyene derivatives can be
administered   wased five times with 1 litre of methanol/ in amounts of 5
mg to 200 mg daily in one  water (6:4) each time and twice with 1.5 10  or
more dosages. A preferred form of adminis-  litres of water each time,
dried over sodium tration comprises capsules containing ca 10 mg   sulphate
and evaporated under reduced pres-  75 to ca 100 mg of active ingredient.
sure. There is obtained 9-(4,-methoxy-2,3,6- The pharmaceutical
preparations can con-  trimethyl - phenyl) - 3,7 - dimethyl - nona- tain
inert and also pharmacodynamically active   2,4,6,8-tetraen-1-oic acid
butyl ester of melt- 15  additives. Tablets or granulates, for example,
ing point 80-81 C, which can be converted can containbinding agents,
filling agents, car-  into the  free acid as follows:         80 rier
materials or diluents. Liquid preparations  125.8 g of
9-(4-methoxy-2,3,6-trimethyl- take the form of, for example,sterile
solutions .phenyl) - 3,7 - dimethyl - nona - 2,4,6,8- which are miscible
with water. Capsules can  tetraen-1-oic acid butyl ester are introduced 20
contain, in addition to the active ingredient, a   into 2000 ml of absolute
ethanol and treated filling material or thickening  agent. Further-   with
a solution of 125.8 g of potassium hy-   85 more, flavour-improving
additives, materials  droxide in 195 ml of water. The mixture is norlly
used as preservatives, stibilisers   heated to boiling under nitrogen
gassing for moisture-retainers or emulsifiers and salts for  30 minutes,
cooled, introduced into 10 litres 25  varying the osmotic pressure, buffers
and other  of ice/water and, after the addition of ca additives may also be
present.                  240 ml of concentrated . hydrochloric acid   90
The aforementioned carrier substances and   (pH 2-4), thoroughly
extractedwith a total diluents can be organic or inorganic in nature;  of 9
litres of methylene chloride. The extract for example, water, gelatin,
lactose, starch,  is washed to neutrality with about 6 litres of 30
magnesium  stearate, talc, gum arabic, poly-  water, dried over calcium
chloride and evap-   9 alkyleneglycols and the like. A prerequisite is
orated under reduced pressure. The residue   95 that all adjuvants used in
the preparation of is taken up in 700 ml of hexane. The 9-(4- the
pharmaceutical preparations are non-toxic  methoxy-2,3,6-trimethyl-phenyl)-
3,7- For topical administration, the pharmaceuti-  dimethyl - nona -
2,4,6,8 - tetraen -.1 - oic 35   cal preparations are expediently provided
in  acid that separates has a melting point of the form of ointments,
tinctures, creams, solu-  228-230 C                            100 dons,
lotions, sprays, suspensions and the    The 5 -(4 - methoxy - 2,3,6 -
trimethyl- like. Ointments, creams and solutions are p-  phenyl) - 3 -
methyl  penta - 2, 4 - diene- ferred. These. pharmaceutical preparations
for  1-triphenyphosphonium bromide employed as 40  topical administration
can be prepared by  the starting compound can be prepared, for mixing the
polyene derivatives with non-toxic, example, as follows:
105 inert, solid or liquid carriers which are suitable    500 g of
2,3,5-trimethylphenol are intro- for topical administration and which are
com-  duced into 1840 ml of ethanol and 184 ml mon per se in such
preparations.           of water and treated under gentle stirring with 45
For topical  administration, 'there. are ex-  240 g of potassium hydroxide.
To the result- pediently used ca 0.01 to ca 0.3%, preferably  ing, clear
solution, 626 g of methyl iodide  110' 0.02 to 0.1% solutions and ca 0.05
to ca 5%,  are added dropwse at 0-5  C  within peferably ca 0.1 to ca 2.0%
ointments or  30-45 minutes. The mixture is stirred for 2 creams.
hours  at room  temperature, subsequently, 50    The pharmaceutical
preparations may con-  stirred under reflux conditions for 12 hours tain
an  anti-oxidant (e.g. tocopherol,  N-  at 60C, then treated with 5 litres
of water  115- methyl-ytocopheramine, butylated hydroxy-  and thoroughly
extracted with a total of 6 anisole or butylated hydroxytoluene).   litres
of ether. The extract is washed first The following Examples illustrate the
pro-  with 3 litres of 3-N  sodium hydroxide, then 55 cess provided by the
present invention:         washed twice with 1 litre of water each time,
dried over sodium  sulphate and evaporated  120 Example 1.
under reduced pressure. There is obtained 228  g  of
5-(4-methoxy-2,3,6-trimetyl-  2,3,5-trimethylanisole which boils at .88-90
degree phenyl) - 3  methyl - penta - 2,4 - dien- 1-  C/10 Torr after
rectification. triphenylphosphonium bromide are introduced   184 g of
phosphorus oxychloride are added 60  under nitrogen gassing into 910 ml of
di-  dropwise during 20-30 minutes to 87.1 g of  125 methylforinamide and
treated with cooling at  dimethylformamide with stirring at 10 degree -20
degre 5 degree -l0 degree  C within 20 minutes width 17.5 g of  C. The
temperature should rise to 25 C a suspension of sodium hydride (ca 50%) in
towards the end of the addition. Into the mineral oil. The mixture is
stirred for 1 hour  obtained mixture, 150 g of 2,3,5-trimethyl-    9
1,468,401                                 9 anisole are introduced during
20 minutes with   3 litres of ether. The ether extract is washed cooling at
10 degree -20 C. The mixture is slowly  to neutrality with a total of 2
litres of water, heated to a maximum  115 degree C, stirred for 6  dried
over sodium sulphate and filtered over 



hours at 100 degree C in order to complete the  20 g of decolouring carbon.
The filtrate is 5   reaction and then poured after. cooling into
evaporated under reduced pressure. There is  70 2kg of ice/water (1:1).
After the addition of   obtained 5  (4-methoxy 2,3,6 - trimethyl- 1500 ml
of benzene, the mixture is treated  phenyl)  3  methyl- 3 - hydroxy -
penta- with 500 g of sodium acetate. The aqueous  4-en-1-yne, which melts
at 58- 60C after phase that forms is separated after stirring
rectification at 125-135 C/0.04 Torr. 10  for 1 hour and again extracted
with 1000 ml    244  g  of 5-(4-methoxy-2,3,6-trimethyl-  75 of benzene.
The combined benzene extracts  phenyl) - 3 -methyl - 3 - hydroxy - penta-
are washed successively with 480 ml of 1.5-N    4-en-1-yne are dissolved in
400 ml of hexane hydrochloric acid and 500 ml of water, dried   and, after
the addition of 45 g of a partially over sodium sulphate and filtered over
20 g  poisoned palladium catalyst, hydrogenated at 15  of decolouring
carbon. The filtrate is evap-  room temperature and atmospheric pressure.
80 orated under reduced pressure. There is ob-  The hydrogenation is
stopped after about tained 2,3,6-trimethyl-p-anisaldehyde which  40-60
minutes after the uptake of the amount melts at 65 degree -66 degree C
after recrystallisation  of hydrogen necessary for the saturation of the
from hexane.                             acetylene to ethylene bond (25
litres). The 20    260 g of 2,3,6-trimethyl-p-anisaldehyde are
hydrogenation solution is filtered. The filtrate  85 introduced into a
mixture of 3500 ml of  is washed with 300 ml of ethyl acetate and acetone
and 1400 ml of water and treated  evated ted under reduced pressure. There
is during ca 30 minutes with 730 ml of sodium   obtained 5 - (4  methoxy -
2,3,6 - trimethyl- hydroxide (10% by weight) with stirring at  phenyl) - 3
- methyl - 3 - hydroxy - penta- 25   0-5 C. The mixture is stirred for 3
days  1,4-diene which melts at 46-47 C.       90 at room temperature and
after lowering the    246  g of 5-(4-methoxy-2,3,6-trimethyl- pH value to
4-5 by the addition of acetic  phenyl) - 3 - methyl - 3 - hydroxy - penta-
acid, subsequently concentrated under reduced  1,4-diene are dissolved in
2400 ml of benzene. pressure. The concentrate is extracted with a  The
solution is treated with 343 g of triphenyl- 30  total of 3000 ml of ether.
The ether extract  phosphonium  hydrobromide, stirred for 24  95 is washed
successively with 700 ml of an     s at 60 C, then cooled and the benzene
aqueous 5% sodium bicarbonate solution and  separated. The sediment is
digested four times 700 ml  of water, dried over sodium  sulphate  with 500
ml of beene each time and, after and evaporated under reduced pressure.
There  separation of the benzene washings, dissolved 35   is obtained oily
4-(4-methoxy-2,3,6-trimethyl-  in 700 ml of methylene chloride. The
solution  100 phenyl)  - but - 3 - en - 2 - one which boils  is evaporated
under reduced pressure. There at 120-127 C/0.05 Torr after rectification.
is  obtained  5-(4-methoxy-2,3,6-trimethyl- 36.45 g of magnesium are
superficially cor-  phenyl)-3 methyl-penta-2,4 - diene 1- roded with a
small amount of iodine, intro  triphenylphosphonium bromide which is dried
40   duced into 1000 ml of tetrahydrofuran and  in vacuo before processing
further.               105 treated dropwise under nitrogen during 45    The
3-formylcrotonic acid butyl ester used minutes with 162.5 g of ethyl
bromide. In  as the reaction component can be prepared, so  doing, the
temperature  should  come  for example, as follows: initially to 8-10
degree C. It can rise to 25 degree C   : 1775 g of lead tetraacetate (90%)
are 45  towards the end of the introduction. The  gradually introduced
within 30 minutes at 110 mixture is stirred, optionally with a further  25
degree - 30 degree C into a solution of 1000 g of addition of 5-10 ml of
alkyl bromide, until  L(+)-tataric acid dibutyl ester in 3850 ml of the
magnesium has gone completely into solu-  benzene. The mixture is
subsequently stirred tion. The Grignard solution obtained is sub-  for 1
hour at room temperature. The sediment 50   sequently added dropwise at 0 C
to a  is filtered off and extracted with 500 ml of  115 saturated
acetylene/tetrahydrofuran solution  benzene. The benzene extract is
evaporated which has been prepared from  650 ml of  under reduced pressure.
There is obtained tetrahydrofuran by gassing for 3 hours with  glyoxylic
acid butyl ester which boils at acetylene at -10 C to -5 C. The reagent 50
degree - 65 C/12 Torr after rectification. 55  is stirred for 1 hour at 0 C
and then treated    836 g of the glyoxylic acid butyl ester  120 dropwise
during 30-45 minutes with acetyl-  obtained are introduced into 376 g of
propion- ene gassing at 00 C, with a solution of 218 g of  aldehyde. The
mixture is treated dropwise at 4 - (4- methoxy - 2,3,6 - trimethyl -
phenyl)-  60  degree C with 40.8 g of n-dibutylamine. In so but-3-en-2-one
in 250 ml of tetrahydrofuran.  doing, the temperature should not rise above
60   The mixture is stirred for 24 hours at 0 degree C   106 degree C. The
mixture is then stirred for 2 hours  125 and subsequently for 12 hours at
room tem-  at 106-111 C, cooled and taken up in perature, then introduced
into 4.5 kg of ice/  ether. The ether extract is washed successively water
(3.5:1), adjusted to a pH of ca 4 by  with 500 ml of 1-N  sulphuric acid,
700 ml the addition of 700 ml of 3-N hydrochloric  of water, 1000 ml of a
5%  aqueous sodium 65  acid and thoroughly extracted with a total of
bicarbonate solution and subsequently with  130    10
1,468,401 1000  ml of water, dried over.sodium sulphate. phase is shaken
out five times with 90 ml of 



and evaporated under reduced pressure. There   hexane each time. The
conbined hexane ex-    65 is obtained 3-formyl-crotonic acid butyl ester
tracts are shaken out five times with 180 ml which boils at 93 degree -105
C/14 Torr after  of methanol/water (80:20) each time. The 5  rectification.
hexane phase is washed with water, dried over sodium sulphate and
evaporated under reduced Example 2.                   pressure. There is
obtained  1-acetoxy-9-(4-   70 In a manner analogous to that described in
methoxy - 2,3,6 - trimethyl - phenyl) - 3,7- Example  1 9 - (4 - allyloxy -
2,3,6 -tri-  dimethyl- nona - 2,4,6,8 - tetraene as an methyl  phenyl) -
3,7- dimethyl - nona-  oil which can be purified by adsorption on 10
2,4,6,8-tetraen-1-oic acid ethyl ester is manu-  silica gel using
hexane/ether (80:20) as the factured from   5 - (4 - allyloxy - 2,3,6-
eluent.                                         75 trimethyl -phenyl) - 3 -
methyl - penta - 2,4- diene-l-triphenylphosphonium bromide by re-
Example 4. action with 3-formyl-crotonic acid ethyl ester.    59 g of
2,3,6-trimethyl-benzyl-triphenyl- 15   From  this  product there is
manufactured   phosphonium bromide and 28 g of  7-formyl- 9-(4-allyloxy
-2,3,6 -trimethyl -pheyl)-  3 - methyl - octa - 2,4,6- trien - 1 -.. oic
3,7 -  dimethyl - nona- 2,4,6,8 - tetraen - 1-  acid butyl ester are
introduced into 280 ml of  80 oic acid of melting point 198-200 degree C.
absolute ethanol. The mixture is treated drop- The  5 - (4 - allyloxy -
2,3,6 - trimethyl-  wise between 0 degree C and 10 degree C with a solution
20   phenyl) - 3 - methyl -penta - 2,4 - diene-  of 2.72 g of sodium in 160
ml of absolute l-triphenylphosphonium bromide employed as  ethanol,
subsequently stirred for 48 hours at the starting material can be prepared
in a  room temperature, then introduced into 800   85 manner analogous to
that described in Ex-  ml of water and thoroughly extracted with a ample 1
by alkylation  of 2,3,5-trimethyl-  total of 3000 ml of hexane. The hexane
ex- 25   phenol with allyl bromide to give 2,3,5-ti-  tract is shaken out
three times with 1000 ml methyl-phenyl  allyl ether  (boiling. point  of
methanol/water (60:40) each time, then 76 %80 C/0.05 Torr), by formylation
of   dried over sodium sulphate and evaporated   90 the ether obtained to
give 4-allyloxy-2,3,6-  under  reduced pressure. There is obtained
trimethyl-benzaldehyde (boiling point 90 degree -   9 - (2,3,6 - trimethyl
- phenyl) - 3,7 - di- 30   102 degree C/0.15 Torr.), by condensation of the
methyl - nona - 2,4,6,8 - tetraen - 1 - oic aldehyde obtained with acetone
to give 4-(4-  acid butyl ester as an oil which can be con- allyloxy -
2,3,6 - trimethyl - phenyl) - but-  verted into the free acid as follows:
95 3-en-2-one (boiling point 135 degree -138 C/0.05     10  g  of
9-(2,3,6-trimethyl-phenyl)-3,7- Torr), by reaction of the ketone obtained
dimethyl - nona - 2,4,6,8 - tetraen - 1 - oic. 35   with acetylene to give
5-(4-allyloy-2,3,6-  acid butyl ester are introduced into 100 ml trimethyl
- phenyl) - 3 - methyl - 3 - hydroxy-  of absolute ethanol and, after the
addition of penta-4-en-1-yne, by partial hydrogenation of  a solution of 10
g of potassium hydroxide in  100 the tertiary acetylene carbinol obtained
to. give  20.ml  of water, heated to boiling under nitro- 5 - (4 - allyloxy
- 2,3,6 - trimethyl - phenyl)-  gen gassing. The initially cloudy solution
40   3 - methyl - 3- hydroxy - penta - 1,4 -'tiene  which becomes clear
with boiling is cooled and by reaction of the tertiary ethylene car-  after
30 minutes and introduced into ice/ binol obtained with triphenylphosphine
hydro-  water. After acidification with concentrated  105 bromide. There is
obtained 5-(4-allyloxy-  hydrochloric acid, the solution is thoroughly
2,3,6 - trimethyl - phenyl) - 3. - methyl-  extracted with methylene
chloride. The ex- 45   penta - 2,4 - diene - triphenylphosphonium   tract
is washed to neutrality with water, dried bromide which melts at 114 -116
C.            over calcium chloride and evaporated under reduced pressure.
There is obtained 9-(2,3,6-  110 Example 3.                  trimethyl -
phenyl) - 3,7 - dimethyl - nona- 28.5  g  of 5-(4-methoxy-2,3,6-trimethyl-
2,4,6,8-tetraen-1-oic  acid  which  melts  at phenyl) - 3 - methyl  penta -
2,4 - diene-  191-192  C. after recrysallisation  from 50
1-triphenylphosphonium  bromide are intro-  ethyl acetate. duced under.
nitrogen gassing into 240 ml of    The
2,3,6-trimethyl-benzyl-triphenylphos-  115 isopropyl  alcohol. After the
addition of 0.12  phonium  bromide. employed as the starting g of butylated
hydroxytoluene, the mixture is  material can be prepared, for example, as
cooled to -35 degree C and treated at this tem-  follows: 55   perature
under strong  stirring  during 5    300 g of pseudocumol are treated
dropwise minutes with 7.50g of 3-formyl-crotyl acetate.  with 700 ml of
concentrated sulphuric- acid.  120 The mixture is subsequently mixed with
7.2 g   In so doing, the temperature can rise to 40 degree C. of potassium
hydroxide solution (50%  by  The mixture is subsequently cooled to 20
degree C weight) while maintaining the temperature  and, after the addition
of 450 g of bromine, 60  below - 25 C and, after stirring for 1 hour
stirred for 1 hour at room temperature. There- at 30 degree C, introduced
into a mixture of 110  after, 700 ml of water are added dropwise.  125 g of
water, 90 g of ice and 90 ml of hexane.  In so doing, the temperature rises
to 50 degree C. The hexane layer is separated. The aqueous  The
precipitated mixture of solid materials is    



filtered off and dissolved in 3000 ml of hot  ide melts at 240 -242 degree
C  after washing water. The  insoluble  3,5,6-tribromo-1,2,4-  with
low-boiling petroleum ether and drying trimethylbenzene is separated and
rejected.    The 7 - formyl - 3 - methyl - octa - 2,4,6- The aqueous
solution is slowly introduced  trien-1-oic-acid butyl ester employed as the
5   into 1000 ml of sulphuric acid (80%  by  reaction component can be
prepared, for ex-  70 weight) which is being heated at 180 degree C and
ample, as follows: blown  through with steam. The l-bromo-    After the
addition of a small amount of iron 2,3,6-trimethylbenzene coming over with
the  (III) nitrate, 2700 ml of liquid ammonia are steam boils at 86 degree
C/6 Torr.                 treated portionwise under stirring and cooling 10
250 g of l-bromo-2,3,6trimethylbenzene  with 169.5 g of potassium. As soon
as the  75 are dissolved in 400 ml of ether. The solution  initially blue
coloration has disappeared (i.e. is added dropwise at 20-30 C with slight
after about 30-45 minutes) acetylene gas is cooling into a suspension of
66.5 g of mag-  led in at a rate of 3 litres/minute until the dark nesium
(activated with iodine) and 200 ml  coloration of the mixture  becomes
lighter. 15  of ether. The mixture is treated dropwise at  Then, the gas
stream is reduced to 2 litres/   80 20-30 C with a solution of 135 g of
ethyl  minute and the mixture treated dropwise with bromide in 250 ml of
ether and subsequently a solution of 500 g of methylglyoxal-dimethyl-
heated to boiling under reflux. conditions for  acetal in 425 ml of
absolute ether. The gassing 3-4 hours. As soon as the magnesium  has  with
acetylene is continued for 1 hour with 20   gone into solution, 385 g of
orthoformic acid  stirring. The mixture is subsequently treated   85 ethyl
ester dissolved in 250 ml of absolute  portionwise with 425 g of ammonium
chloride, ether are introduced. The mixture is heated  gradually warmed to
30degree C during 12 hours to boiling for 5 hours. After evaporation of
under evaporation of ammonia and then ex- the ether, the mixture is poured
onto ice,  tracted with 1600 ml of ether. The ether 25   treated with 1000
ml of 5-N  hydrochloric  extract is dried over sodium  sulphate and   90
acid and heated to boiling for 30 minutes  evaporated under reduced
pressure. There is under carbon dioxide gassing. The distillate  obtained
4,4 - dimethoxy - 3 - methyl - but- obtained by water distillation is
extracted with  l-yn-3-ol which boils at 33 degree C/0.03  Torr methylene
chloride. The methylene. chloride  after rectification; [err]=1.4480. 30
phase is. evaporated under reduced pressure.    198 g of
4,4-dimethoxy-3-methyl-but-1-yn-   95 There is obtained
2,3,6-trimethyl-benzalde-  3-ol are dissolved in 960 ml of high-boiling
hyde which boils at 70- 72 degree C/1.2 Torr.    petroleum  ether and,
after the addition of 129.6 g of 2,3,6-trimethylbenzaldehyde are  19.3 g of
5% palladium catalyst and 19.3 g of dissolved in 300 ml of methanol and,
after  quinoline, hydrogenated under normal con- 35   the addition of 70 ml
of water, cooled to 0 degree C.  ditions. After the uptake of 33.5 litres
of  100 The mixture is treated portionwise with 18.25   hydrogen, the
hydrogenation is stopped. The g of sodium borohydride, stirred for 1 hour,
catalyst is filtered off. The filtrate is evap- subsequently poured onto
ice and thoroughly  orated under reduced pressure. There is ob- extracted
with ether. The ether extract is  tained 4,4 - dimethozy -3 - methyl - but
-1- 40   dried over sodium  sulphate and evaporated  en-3-ol which boils at
70 degree -72 degree  C/18 Torr 105 under reduced pressure. There is
obtained  after rectification. 75 g of 2,3,6-trimethylbenzyl alcohol are
carbon tetrachloride at - 10 degree C. After the 75g of
2,3,6-trimethylbenzyl alcohol are  carbon tetrachloride at 10 degree C.
After the dissolved in 175 ml of low-boiling petroleum   addition of. 213 g
of pyridine, the solution is 45   ether. The solution is treated dropwise
at  treated dropwise at - 10 degree C to -20  C with  .110 - 10 degree  C
during 2 hours with a solution of  327 g of 4,4-dimethoxy-3-methyl-but
-1-en-3- 51 g of phosphorus tribromide in 60 ml of  ol. The mixture is
slowly warmed to  25 degree C low-boiling petroleum  ether. The mixture is
under stirring,stirred for a further 3 hours stirred for 12 hours at room
temperature, then  at room temperature, cooled to 15 degree C and 50
poured onto ice and extracted with ether. The   treated with 895 ml of
water. The aqueous    115 ether extract is washed first with an ice-cold,
phase is separated and rejected. After standing saturated, aqueous sodium
bicarbonate solu-  for 12 hours in the cold, the organic phase is tion,
then with a saturated common salt solu   treated with 448 ml of 5%
sulphuric acid, tion, dried over sodium  sulphate and evap-' stirred for 5
hours, washed with water, dried 55   obtained under reduced  pressure.
There  is  over sodium  sulphate and. evaporated under  120 obtained
2,3,6-trimethylbenzyl  bromide which  reduced pressure. There is obtained
2-formyl- boils at 75 degree -80 degree C/0.05 Torr after rectifica-
4-chloro-but-2-ene which boils at 37 degree - 40 degree tion.
C/18 Torr after rectification [err] 73.3 g of 2,3,6-trimethylbenzyl bromide
165.7 g of 2-formyl-4-chloro-but-2-ene are 60     are dissolved in 170 ml
of benzene. The   dissolved in 840 ml of benzene and treated  125 solution
is treated with 90.0 g of triphenyl-    with 367 g of triphenylphosphine
The mixture phosphine. In so doing, the temperature rises    is heated to
boiling under reflux conditions for to 40 degree C. The mixture is stirred
for .12 hours  12 hours with nitrogen gassing and then cooled at room
temperature. The procipitated 2,3,6-   to 20 degree C. The
precipitated2-formyl-but-2- 65    trimethylbenzyl-triphenylphosphonium
brom-    ene-4-tripehnylphosphonium chloride melts at  130   
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12 250 degree -252 degree C after washing with benzene        The 7 -
formyl - 3 - methyl - octa - 2,4,6- and drying.
trien-1-oic acid butyl ester employed as the  65 212.6 g of
2-formyl-but-2-ene-4-triphenyl-  reaction component can be prepared as des-
phosphonium chloride and 95 g of 3-formyl-  cribed in Example 4. crotonic
acid butyl ester are introduced into 1100 ml of butanol and treated at 5
degree C with               Example 6. a solution of 57 g of triethylamine
in 60 ml    In a manner analogous to that described of butanol. The mixture
is subsequently  in Example 4, 9-(pentamethyl-phenyl)-3,7-  70 stirred for
6 hours at 25 C, then cooled,  dimethyl - nona - 2,4,6,8 - tetraen - 1- oic
10  introduced into water and thoroughly extrac-  acid butyl ester (oil) is
manufactured from ted with hexane. The hexane phase is first  pentamethyl -
benzyl - triphenylphosphonium washed repeatedly with methanol/water (6:4)
chloride by reaction with 7-formyl-3-methyl- and then with water, dried
over sodium sul-  octa-2,4,6-trien-1-oic acid butyl ester. From   75 phate
and filtered. The filtrate is isomerised  this product, there is
manufactured 9-(penta- 15  for 12 hours by shaking with iodine. The  methyl
- phenyl) - 3,7 - dimethyl - nona- iodine is removed by the addition of
sodium   2,4,6,8-tetraen-1-oic acid of melting point thiosulphate. The
filtrate is washed again with   228 degree -229 degree C. water, dried and
evaporated under reduced    The  pentamethyl - benzyl - triphenyl-  80
pressure. There is obtained 7-formyl-3-methyl-  phosphonium chloride
employed as the start- 20   octa - 2,4,6 - trien - 1 - oic acid butyl ester
ing material can be prepared, for example, as which boils at 102 degree
-105 degree C/0.09 Torr after  follows: rectification.
184.5 g of pentamethylbenzene, 193 ml of glacial acetic acid, 355 ml of
concentrated  85 Example 5.                  hydrochloric acid and 44 g of
formaldehyde In a manner analogous to that described  (35%) are heated to
65 C, The mixture is 25  in Example 4, 9-(2,4,6-triisopropyl-phenyl)-
stirred at this temperature first for  hours 3,7 - dimethyl - nona -
2,4,6,8 - tetraen - 1-  and then, after a further addition of 18.1 g oic
acid butyl ester (oil) is manufactured from   of formaldehyde (35%), for a
further 3 hours.  90 2,4,6 - triisopropyl - benzyl - triphenylphos-  The
mixture is cooled to room temperature phonium bromide by reaction with
7-formyl-  and thoroughly extracted for 12 hours with 30  3 - methyl - octa
- 2,4,6 - trien - 1 - oic acid  benzene, The benzene extract is washed suc-
butyl ester. From this product, there is manu-  cessively with water,
dilute sodium hydroxide factured  9 - (2,4,6 - triisopropyl - phenyl)-  and
water, dried over sodium sulphate and   95 3,7 - dimethyl - nona - 2,4,6,8
- tetraen - 1-  evaporated under reduced pressure. There is oic acid of
melting point 221 degree C           obtained pentamethyl-benzyl chloride
which 35     The  2,4,6 - triisopropyl - benzyl - tri-  melts at 80-81 C
after recrystallisation phenylphosphonium chloride employed as the  from
hexane. starting material can be prepared, for example,    101.6 g of
pentamethyl-benzyl chloride, 149  100 as follows:
g of triphenylphosphine and 250 ml of toluene 136 g of
1,3,5-triisopropyl-benzene,228 ml  are stirred for 5 hours at 100 C  The 40
of acetic acid, 420 ml of concentrated hydro-  pentamethyl - benzyl -
triphenylphosphonium chloric acid and 55 g of formaldehyde (35%)  chloride
that precipitates with cooling melts are heated to 60 degree C. The mixture
is stirred  at 258 -259 C after trituration and washing  105 at this
temperature firstly for 3 hours and  with low-boiling petroleum ether. then
after a further addition of 21 g of 45  formaldehyde (35%) for a further 12
hours.    Example 7. The mixture is cooled to room  temperature    16 g of
3-chloro-2,4,6-trimethyl-benzyl- and thoroughly extracted with benzene. The
triphenylphosphonium  chloride and 10 g of benzene extract is washed
successively with  7 - formyl - 3 - methyl - octa  2,4,6 - trien- 110
water, a saturated aqueous sodium bicarbonate  1-oic acid butyl ester are
heated to boiling 50  solution and again with water, dried over  with
stirring after the addition of 40 g of sodium sulphate and evaporated under
reduced  1,2-butylene oxide. The 1,2-butylene oxide pressure. There is
obtained 2,4,6-triisopropyl-  is slowly distilled off. The mixture is
stirred benzyl chloride which boils at 70 C/0.05  for 30 minutes at 80-82
C, cooled and  115 Torr after. rectification.                 thoroughly
extracted with hexane. The hexane 55    69.6 g of 2,4,6-triisopropyl-benzyl
chloride  extract is shaken out five times with 50 ml of are dissolved in
1000 ml of xylene. The  methanol/water (70:30) each time, dried over
solution is treated with 79.5 g of triphenyl-  sodium sulphate and
evaporated under reduced. phosphine. The mixture is stirred for 18 hours
pressure. There is obtained 9-(3-chloro-2,4,6-  120 at 125 C and then
cooled. The 2,4,6-triiso-  trimethyl - phenyl) - 3,7 - dimethyl - nona- 60
propyl-benxyl-triphenylphosphonium  chloride  2,4,6,8-tetraen-1-oic acid
butyl ester which that has already precipitated at 80 C melts  can be
converted into the free acid as follows: at 237-238 C after trituration and
washing    5 g of 9-(3-chloro-2,4,6-trimethyl-phenyl) with benzene.
3,7 - dimethyl - nona - 2,4,6,8 - tetraen - 1-  125  
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13 oic acid butyl ester are heated to boiling under  trimethyl-benzyl
chloride as an oil, [err] nitrogen gassing in 50 ml of a 5%  ethanolic
1.5373.                                 65 potassium  hydroxide solution.
The solution  11.6  g  of 3-nitro-2,4,6-trimethyl-benzyl which becomes
clear with boiling is cooled  chloride, 14 g of triphenylphosphine and 100
5  after 30 minutes, introduced into water and   ml of absolute benzene are
heated to boiling made acidic by the addition of acetic acid.  under reflux
conditions for 24 hours. The The precipitated 9-(3-chloro-2,4,6-trimethyl-
3 - nitro - 2,4,6 - trimethyl - benzyl - tri-  70 phenyl) - 3,7 - dimethyl
- nona - 2,4,6,8-  phenylphosphonium chloride that precipitates
tetraen-1-oic acid melts at 208-209 C   with cooling melts at 252-253 C. 10
after recrystallisation from benzene. The 3 - chloro  2,4,6 - trimethyl -
benzyl-             Example 9. triphenylphosphonium  chloride employed as
In a manner analogous to that described in the starting material can be
prepared, for  Example  7, 9 - (4 - methoxy - 2,3,5,6- 75 example, as
follows:                       tetramethyl- phenyl) - 3,7   dimethyl- nona-
15     119 g of chloromesitylene, 11.9 g of para-  2,4,6,8-tetraen-1-oic
acid butyl ester (oil) is formaldehyde and 5.95 g of anhydrous zinc
manufactured from  4-methoxy-2,3,5,6-tetra- chloride are heated to 60 C and
gassed with   methyl - benzyl - triphenylphosphonium hydrogen chloride with
stirring firstly for 8   chloride by reaction with 7-formyl-3-methyl-  80
hours and then, after the addition of a further  octa - 2,4,6 - trien - 1 -
oic acid butyl ester. 20  11.9 g of paraformaldehyde, for a further 8
From this product, there is manufactured 9- hours. The mixture is then-
poured onto ice  (4 - methoxy - 2,3,5,6 - tetramethyl - phenyl)- and.
thoroughly extracted with ether. The ether  3,7 - dimethyl - nona - 2,4,6,8
- tetraen - 1- extract is washed successively with water, a   oic acid of
melting point 230-233 C.    85 saturated aqueous sodium bicarbonate
solution  The 4 - methoxy - 2,3,5,6 - tetramethyl- 25  and again with
water, dried over sodium   benzyl-triphenylphosphonium   chloride  em-
sulphate and evaporated. There is obtained   ployed as the starting
material can be pre- 3- chloro - 2,4,6 - trimethyl - benzyl chloride
pared, for example, as follows: which boils at 138 C/17 Torr after
rectifica-  15 g of 2,3,5,6-tetramethylphenol are dis-  90 tion.
solved in 55.3 ml of methanol and, after the 30    71.25 g of
3-chloro-2,4,6-trimethyl-benzyl  addition of 7.25 g of potassium hydroxide
in chloride, 92 g of triphenylphosphine and 375   5.5 ml of water, treated
dropwise at 0-5 C ml of absolute toluene are heated at 100 degree C   with
18.8 g of methyl iodide. The mixture is for 12 hours. The
3-chloro-2,4,6-trimethyl-  stirred for 2 hours at room temperature, for  95
benzyl-triphenylphosphonium  chloride which   12 hours at 60 degree C,
cooled, diluted with 150 35  precipitates with cooling melts at 233-   ml
of water and extracted with 100 ml of 235 C.           -
ether. The ether extract is washed successively with 3-N sodium hydroxide
and water, dried Example 8.                  over sodium  sulphate and
evaporated under 100 In a manner analogous to that described in  reduced
pressure. There is obtained 2,3,5,6- Example 7, 9 - (3 - nitro - 2,4,6 -
trimethyl-  tetramethylanisole which melts at 53-55 C 40  phenyl) - 3,7 -
dimethyl - nona - 2,4,6,8-  after purification by adsorption on silica gel
tetraen-1-oic acid butyl ester (oil) is manu-  using methylene chloride as
the eluent. factured from 3-nitro-2,4,6-trimethyl-benzyl-    43 g of
2,3,5,6-tetramethylanisole in 110 ml 105 triphenylphosphonium  chloride by
reaction  of anhydrous acetic acid are introduced into with 7 - formyl - 3
- methyl - hepta - 2,4,6-  203 ml of 37% hydrochloric acid and treated 45
trien-l-oic acid butyl ester. From this product,  dropwise with 21.6 g of
37%  formaldehyde. there is manufactured  9-(3-nitro-2,4,6-tri-  The
mixture is heated at 70 degree C for 3 hours methyl - phenyl) - 3,7 -
dimethyl - nona-  with stirring and, after a further addition of 110
2,4,6,8-tetraen-1-oic acid, of melting point  8.3 g of 37%  formaldehyde,
stirred for a 205-206 C.                              further 3 hours at 70
degree C. The mixture is 50     The 3 - nitro - 2,4,6 - trimethyl - benzyl-
subsequently cooled to room temperature, and triphenylphosphonium  chloride
employed as  extracted with 500 ml of benzene. The the starting material
can be prepared, for  benzene extract is separated. The aqueous 115
example, as follows:                       phase is shaken out with
benzene. The com- 10 g of nitromesitylene, 2 g of paraform-  bined benzene
extracts are washed successively 55   aldehyde and 1 g of anhydrous zinc
chloride  with water, a saturated, aqueous sodium car- are heated to 60 C
and gassed with hydrogen bonate solution and again with water, dried
chloride for 16 hours with stirring. The mix-  and evaporated under reduced
pressure. There 120 ture is then poured onto ice and thoroughly  is
obtained  4-methoxy-2,3,5,6-tetramethyl- extracted with ether. The ether
extract is  benzyl chloride which melts at 104-105 C 60  washed
successively with water, a saturated,  after recrystallisation  from  ethyl
acetate/ aqueous sodium bicarbonate solution and again  hexane (1:3). with
water, dried over sodium sulphate and    28  g  of
4-methoxy-2,3,5,6-tetramethyl-  125 evaporated. There is obtained
3-nitro-2,4,6-  benzyl chloride, 34.7 g of triphenylphosphine 
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14 and 153 ml of toluene are heated at 100 C  manner analogous to that
described in Ex- for 12 hours. The 4-methoxy-2,3,5,6-tetra-   ample 7 by
haloformylation of 3,5-dimethyl- methyl-benzyl-triphenylphosphonium
chloride  anisole to give 4-methoxy-2,6methyl-benzyl  65 that precipitates
with cooling melts at 251-  chloride [err] and- reaction of the 5   252 C.
latter compound with triphenylphosphine. Example 10..
Example 13. In a manner analogous to that described in    In a manner
analogous to that described Example 7, 9 - (2,4,6 - trimethyl - phenyl)-
in Example 7, 9-(3-methoxy-2,4,6-trimethyl-  70 3,7 - dimethyl - nona -
2,4,6,8 - tetraen - 1-  phenyl)  3,7 - dimethyl  nona - 2,4,6,8- 10   oic
acid butyl ester is manufactured from  tetraen-1-oic acid butyl ester is
manufactured 2,4,6 - trimethyl - benzyl - triphenylphos-  from  3 - methoxy
- 2,4,6 - trimethyl - benzyl- phonium chloride by reaction with 7-formyl-
triphenylphosphonium  chloride by reaction 3 - methyl -octa - 2,4,6 -trien
-1- oic  with 7 - formyl- 3 - methyl - ota-_2,4,6-  75 acid butyl ester.
From  this product, there  trien-1-oic acid butyl ester. From this product,
15  is manufactured 9-(2,4,6-trimethyl-phenyl)-  there is manufactured
9-(3-methoxy-2,4,6- 3,7 - dimethyl- nona - 2,4,6,8 - tetraen - 1-
trimethyl - phenyl) -3,7. - dimethyl - nona- oic acid of melting point 214
degree 215 C.   2,4,6,8-tetraen-l-oic acid of melting point The 2,4,6 -
trimethyl - benzyl - triphenyl-  196-198 C.80 phosphonium chloride employed
as the start-    The  3 - methoxy - 2,4,6 - trimethyl- 20  ing material can
be prepared in a manner  benzyl - triphenylphosphonium  chloride em-
analogous to that described in Example 7 by  ployed as the starting
material can be prepared haloformylation of mesitylene to give 2,4,6-  in a
manner analogous to that described in trimethyl-benzyl chloride (boiling
point 112 degree   Example 7 by haloformylation of 2,4,6-tri-  85 C/12
Torr) and reaction of the latter com-  methylanisole to give:
3-methoxy-2,4,6-tri- 25  pound with triphenylphoshine.
methyl-benzyl chloride [err] and reaction of the latter compound with
triphenyl- Example 11.             phosphine. The
3-methoxy-2,4,6-trimethyl- In a manner analogous to that described in
benzyl-triphenylphosphonium chloride melts at  90 Example  7,9 - (2,3,4,6
tetramethyl-  308-310 degree C phenyl)  3,7 - dimethyl - nona - 2,4,6,8-
.      . 30   tetraen -1-oic acid butyl ester is manufactured
Example 14. from 2,3,4,6. - tetramethyl - benzyl  tri-    In a manner
analogous to that descrubed phenylphosphnonium cloride by reaction with  in
Example  7, 9-(4-methoxy-3-allyl-2,6- 7  formyl - 3- methyl - Octa- 2,4,6
dimethyl- phenyl) - 3,7 -dimethyl -nona-   . 95 1-oic acid butyl ester.
From  this product,  2,4,6,8-tetraen-l-oic acid butyl ester is manu- 35
there is manufactured 9-(2,3,4,6-tetramethyl-  factured from
4-methoxy-3-allyl-2,6-dimethyl. phenyl) - 3,7 - dimethyl - nona - 2,4,6,8-
benzyl-triphenylphosphonium  chloride by re- tetraen-1-oic acid of melting
point 201-  action with 7-formyl-3-methyl-octa-2,4,6-trien- 202 C   1-oic
acid butyl ester. From this product, 100 The 2,3,4,6- tetrametbyl  benzyl
tri-  there is manufactured 9-(4-methozy-3-al1yl- 40  phenylphonium
chloride employed as the  2,6 - dimethyl - phenyl) - 3,7 - dimethyl-
starting material can be prepared in a manner  none-2,4,6,8-tetraen-1-oic
acid  of melting analogous to that described in Example 7 by  point 160-161
C. haloformylation of 1,2,3,5-tetramethyl-benzene   The 4 methoxy -3 -
ellyl 2,6-dimethyl- 105 to give 2,3,4,6-tetramethyl-benzyl chloride
benzyl-triphenylphosphonium  chloride  em- 45  [err] and reaction of the
latter  ployed as the starting material can be prepared compound with
tripenylphosphine.        in a manner analogous to that described in
Example 7 by haloformylation of 3,5 -dimethyl- Example 12.
2-allyl-anisole to give 4-methoxy-3-alyl-2,6-  110 In a manner analogous to
that described  dimethyl-benzyl chloride [err] and in Example 7,
9-(4-methoxy-2,6-dimethyl-  reaction of the latter compound with triphenyl-
50  phenyl) -3,7 - dimethyl -nona- 2,4,6,8-  phosphine. tetraen-1-oic acid
butyl ester is manufactured from  4 - methoxy - 2,6 - dimethyl- benzyl-
Example 15. triphenylphosphonium  chloride by reaction     In a manner
analogous to that descrribed   115 with 7 -formyl - 3 - methyl- octa -
2,4,6-  in . Example  7, 9-(4-methoxy-3-nitro-2,6- 55  trie-oic acid butyl
ester. From this product,  dimethyl - phenyl) - 3,7 - dimethyl - nona-
there- is manufactured  9-(4-methoy-2,6-  2,4,6,8-tetraen-1-oic acid ethyl
ester is manu- dimethyl - phenyl)  3,7 - dimethyl - nona-  factured from
4-methoxy-3-nitro-2,6-dimethyl- 2,4,6,8 - tetraen - 1 - oic  acid  of
melting  benzyl-triphenylphosphonium chloride by re-   120 point 207-208 C.
action  with 7-formy-3-methyl-octa-2,4,6- 60    The 4- methoxy  2,6 -
dimethyl - benzyl-  trien-1-oic acid ester. From  this product,
triphenylphosphonium chloride employed as  there is manufactured
9-(4-meihoxy-3-nitro- 
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15 nona-2,4,6,8-tetraen-1-oic  acid  of melting  2,4,6,8-tetraen-1-oic acid
ethyl ester (bright- point 109--110 C                         yellow oil)
is manufactured from 3-dimethyl- The 4 - methoxy- 3- nitro - 2,6 -
dimethyl-  amino -2,4,6 - trimethyl - benzyl - triphenyl-  65
benzyl-triphenylphosphonium   chloride  em-  phosphonium chloride by
reaction with 7- 5  ployed as the starting material can be prepared  formyl
-3 - methyl - octa - 2,4,6 - trien - 1- in a manner analogous to that
described in  oic acid ethyl ester. Example 7 by haloformylation of
2-nitro-    The 3 - dimethylamino - 2,4,6 - trimethyl- -
3,5-dimethyl-anisble  to  give  4-methoxy-3-  benzyl-triphenylphosphonium
chloride  em-  70 nitro-2,6-dimethyl-benzyl chloride  (melting  ployed as
the starting material can be prepared 10  point 109_110 C) and reaction of
the  in  a manner analogous 'to that described in latter compound with
triphenylphosphine. The  Example 7 by haloformylation of N,N-di- 4 -
methoxy - 3 - nitro - 2,6 - di-methyl-  methylmesidine  to give
-3-dimethyl-amino- benzyl-triphenylphosphonium chloride melts at
2,4,6-trimethyl-benzyl chloride (boiling point  75 230-232 C.
71 degree C/11  Torr) and reaction of the latter compound with
triphenylphoshine. 15  Example. 16. In a manner analogous to that described
Example 19. in Example 7, 9-(4-ethoxy-2,3,6-trimethyl-    1.7 g of
8-diethoxyphosphono-3,7-dimethyl- phenyl) .- 3,7 - dimethyl - nona -
2,4,6,8-  octa-2,4,6-trien-1-ic acid ethyl ester are intro-  80
tetraen-1-oic acid ethyl ester (melting point  duced in 8.0 ml of
tetrahydrofuran. The solu- 20  96-97 degree C) is manufactured from
4-ethoxy-  tion is cooled to 0 C after the addition of 2,3,6 - trimethyl -
benzyl - triphenylphos-  0.27 g of sodium hydride (50-60%), then phonium
chloride by reaction with 7-formyl-  stirred for 30 minutes at 0 C and
thereafter 3 - methyl - octa - 2,4,6 - trien - 1   oic  a solution of 0.96
g' of 2,3,6-trimethyl-p-  85 acid ethyl ester.
anisaldehyde in 3 ml  of tetrahydrofuran is 25    The 4 - ethoxy - 2,3,6
trimethyl - benzyl-  added dropwise during 15 minutes. The mix-
triphenylphosphonium  chloride employed as  ture is stirred for 7 hours at
room temperature, the starting material can be prepared by  then poured
into ice and, after the addition of alkylation of 2,3,5-trimethylphenol to
give  2-N  hydrochloric acid, extacted with ether.  90
2,3,5-trimethyl-phenyl ethyl ether (melting   The ether extract is washed
neutal with water, 30  point 93-95  C), by haloformylation, of the  dried
over sodium sulphate and evaporated ether obtained  to give
4-ethoxy-2,3,6-tri-  under reduced pressure. The residual 9-(4-
methyl-beneyl chloride (melting point 63 degree -   methoxy - 2,3,6 -
trimethyl - phenyl) - 3,7- 64 degree C) and by reactionof the latter
compound  dimethyl - nona - 2,4,6,8 - tetraen - 1 - oic  95 with
tiphenylphosphine.                     acid ethyl ester melts at 104-105 C.
35   Example 17           Instead of the 0.27 g of sodium hydride 35
Example 17.               used in the preceding paragraph there can also In
a manner analogous to that described   be used as the condensation agent an
alkali in Example 7, 9 - (4  isopropoxy - 2,3,6-  metal alcoholate; for
le, sodium ethylate 100 trimethyl - phenyl) - 3,7 - dimethyl - nona
(0.125 g of sodium in 5 ml of ethanol). 2,4,6,8-tetraen-1-oic acid butyl
ester is manu-    The  8 - diethoxyphosphone   3,7 - di- 40  factured  from
4-isopropoxy-2,3,6-trimethyl-  methyl - octa - 2,4,6 -trien- 1 - oic  add
benzyl-triphenylphosphonium  chloride by re-  ethyl ester used as the
starting material can action with 7 - formyl - 3 - methyl - octa-  be
prepared, for example, as fllows:      105 2,4,6-trien-1-oic acid. butyl
ester. From this 3.03 g of 8-bromo-3,7-dimethyl-octa-2,4,6- product, there
is manufactured  9-(4-iso-  trien-1-oic acid ethyl ester are heaed slowly
45  propoxy - 2,3,6 - trimethyl - phenyl) - 3,7-  to 125 C with 1.66 g of
triethyphosphite. dimethyl- nona- 2,4,6,8 - tetraen- 1 -  oic  The suplus
bromo ester is disiled off. The acid of melting point 176-177 degree C.
residue is cooled, poured    ice and ex-  110 The  4 - isopropoxy - 2,3,6 -
trimethyl-  tracted with ether and an aqueous solution of
benzyl-triphenylphosphonium   chloride  em-  solium hydrogen carbonate,
dried and evap- 50  ployed as the starting material can be prepared  orated
under reduced pressure. The residual in a manner analogous to that
described in   8 - diethoxyphosphono - 3,7 - dimethyl - octa- Example 8 by
alkylation of 2,3,5-trimethyl   2,4,6-trien-1-oic acid ethyl ester is
immediately  115 phenol to give 2,3,5-trimethyl-phenyl isopropyl  treated
with 2,3,6-trimethyl-p-anisaldehyde as ether (boiling point 115 C/11 Torr),
by  described earlier. 55  haloformylation of the ether obtained to give 4
- isopropoxy - 2,3,6 - trimethyl - benzyl               Example 20.
chloride [err] and by reaction of  A) 2 g of 1   phenylsulphonylmethyl- 4-
the latter compound with triphenylphosphine.  methoxy   2,3,6 - trimethyl -
benzene  are  120 introduced into 10 ml of tetrahydrofuran. The Example
18..                solution is cooled to -78 degree C and, after the 



60    In a manner analogous to that described  addition of 0.51 g of butyl
lithium, treated with in  Example  7, 9-(3-dimethylamino-2,4,6-  a solution
of 1.8 g of 8-bromo-3,7-dimethyl- trimethyl - phenyl) - 3,7 - dimethyl -
nona-  octa-2,4,6-trien-1-oic acid ethyl ester in 8 ml  125    1,468,401
16 of tetrahydrofuran. The mixture is stirred for  the  desired
9-(4-methoxy-2,3,6-timethyl-  65 2 hours at -78 C, for 2 hours at -40 C
phenyl) - 3,7 - dimethyl - nona :- 2,4,6,8- and for 16 hours at 0 degree C
to + 5 degree C. The  tetra-1-oic acid ethyl ester of melting point mixture
is poured into ice and, after the  104 degree-105 C. 5   addition of 2-N
hydrochloric acid, extracted    The 8 - phenylsulphonyl - 3,7 - dimethyl-
with ether. The ether extract is washed neutral   octa - 2,4,6 - trien - 1
- oic acid ethyl ester  70 with water, dried over sodium sulphate and  used
as the starting material can be prepared, evaporated under reduced
pressure. The resi-  for example, as follows: dual 9.- (4 - methoxy - 2,3,6
_ trimethyl-    8.5 g of 8-bromo-3,7-dimethyl-octa-2,4,6- 10  pheyl) -phe
n- phenyl - suphonyl - 3,7-  trien-1-oic acid ethyl ester are dissolved
into dimethyl - nona - 2,4,6 - trien - 1 - oic acid  95 ml of dimethyl
sulphoxide. The solution is  75 ethyl ester .(2.8 g) is diluted with 8 ml
of  treated under nitrogen in the cold with 0.45 g absolute ethanol. The
solution is treated at  of the sodium salt of benzene sulphinic acid. 0
degree C in two portions with 1.2 g of sodium   The mixture is stirred for
1 hour at room 15  ethylate powder. The mixture is stirred for 30
temperature, then poured into ice and extracted minutes at 0 degree and
then for 2 hours at 80 C,  with ether. The ether extract is washed with
80 then cooled, poured into ice and, after the  water, dried over sodium
sulphate and evap- addition of 2-N hydrochloric acid, extracted  orated
under reduced pressure. The residual with ether. The ether extract is
washed neutral  8- phenyl - sulphonyl - 3,7 - dimethyl - octa- 20  with
water, dried over sodium sulphate and  2,4,6-trien-1-oic acid ethyl ester
melts at evaporated under reduced pressure. The resi-  114-- 115degree C.
85 dual 9- (4  methoxy - 2,3,6 - trimethyl- phenyl) - 3,7 - dimethyl -
nona-   2,4,6,8-                 Example 21. tetraen-1-oic acid ethyl ester
melts at 105-    60  g  of  9-(4-methoxy-2,3,6-trimethyl- 25   105 C.
phenyl) - 3,7 - dimethyl - nona - 2,4,6,8- The
1-phenylsulphonylmethyl-4-methoxy-   tetraen-1-oic acid are dissolved in
1000 ml 2,3,6-trimethyl-benzene used as the starting  of acetone. After the
addition of 128 g of  90 material can be prepared, for example, as  methyl
iodide and 128 g of potassium car- follows:
bonate, the solution is stirred under nitrogen 30     16.8 g of
4-methoxy-2,3,6-trimethyl-benzyl  gassing for 16 hours at 55 -60 degree C
and alcohol, 17.4 g of the sodium salt of benzene-  subsequently evaporated
under reduced pres- sulphuric acid , 20.0 ml of isopropanol and  sure. The
residue is dissolved in 1300 ml of  95 30.0 ml of glacial acetic acid are
heated for  petroleum ether (boiling point 80-105 C). 16 hours under
nitrogen and reflux conditions.  The  9   (4 - methoxy - 2,3,6 - trimethyl-
35   The mixture is cooled, treated. portionwise   phenyl) - 3,7 - dimethyl
- nona - 2,4,6,8- with 200 ml of water and neutralised by the
tetraeen-1-oic acid methyl ester that crystallises addition of sodium
hydrogen carbonate. The  out at -20 C, melts at 98 degree-99 degree C
100 organic layer is separated,  washed several       In a manner analogous
to that just described, times with an aqueous solution of 5% sodium   9 -(4
methoxy  2,3,6 - trimethyl - phenyl)- 40  hydrogen carbonate, dried over
sodium sul-  3,7 - dimethyl - nona - 2,4,6,8 - tetraen - 1- phate and
evaporated under. reduced pressure.  oic acid ethyl ester (melting pt 104-
The residual 1 - phenylsulpoylmethyl- 4-  105 C) is manufactured from
9-(4-methoxy-  105 methoxy-2,3,6-trimethyl-benzene  snowS the   2,3,6 -
trimethyl - phenyl) - 3,7 - dimethyl- following IR data: 1592, 1580, 1302,
1149,  nona - 2,4,6,8 - tetraen - 1 - oic acid, and 45  1118 [err]
ethyl  iodide;  9 - (4 - methoxy - 2,3,6- trimethyl - phenyl) - 3,7 -
dimethyl - nona- B) 1.08.g of 4-methxy-2,3,6-trimethyl-benzyl  2,4,6,8
tetraen- 1 -oic acid isopropyl ester  110 chloride, 1.67 g of
8-phenylsulphonyl-3,7-   (oil) is manufacured from  9-(4-methoy- dimethyl -
octa - 2,4,6 - trien - 1- oic acid  2,3,6 - trimethyl - phenyl) - 3,7 -
dimethyl- ethyl ester and 10 ml of dimethylformamide  nona - 2,4,6,8 -
tetraen - 1 - oic acid and 50  are cooled to 0 C and treated with 0.374 g
isopropyl iodide; and 9-(4-methoxy-2,3,5,6- of solid sodium  ethylate. The
mixture is  tetramethyl - phenyl)  3,7 - dimethyl -:nona-  115 stirred for
30 minutes at room. temperature,  2,4,6,8-tetraen-1-oic acid .ethyl ester
(melting then poured into ice and, after the addition  point 105-106 C) is
manufactured from of 2-N  hydrochloric add, extracted with   9  - (4 -
methoxy - 2,3,5,6 - tetramethyl- 55  ether. The ether extract is washed
neutral,  phenyl) - 3,7 - dimethyl - nona - 2,4,6,8- dried over sodium
sulphate and eva  rated  tetraen-1-oic acid and ethyl iodide.      120
under reduced pressure. The residual 9-(4- methoxy - 2,3,6 - trimethyl -
phenyl)  8-                Example 22. phenylsulphonyl - 3,7 - dimethyl -
nona-    20  g  of  9-(4-methoxy-2,3,6-trimethyl- 



60  2,4,6-trien-1-oic acid ethyl ester is transformed phenyl) - 3,7 -
dimethyl - nona - 2,4,6,8- in the same manner as described in A) herein-
tetraen-1-oic acid are dissolved in 200 ml of before, with the formation of
benzenesulphonic  tetrahydrofuran. After the addition of 5.5 ml  125 acid
as a byproduct and an additional carbon-  of phosphorus trichloride, the
solution is stirred carbon double-bond in the main product, into  for 2
hours at room temperature, cooled to    17.
1,46&,401                             -        17 0 C and treated firstly
with 50 ml of pyridine  9   (4 - methoxy -2,3,5,6 - tetramethyl-   65 and
then dropwise at O degree -5 C with 50 ml  phenyl) - 3,7 - dimethyl- nona
-2,4,6,8- of propargyl alcohol. The mixture is stirred  tetraen-l-oic acid
chloride and ethylamine; for 2 hours at room temperature and then  9 - (4 -
methoxy - 2,3,6 - trimethyl - phenyl)- 5   diluted with water. The  organic
phase is  3,7 - dimethyl - nona - 2,4,6,8 - tetraen - 1- washed
successively with water, dilute hydro-  oic acid morpholide is manufactured
from   70 chloric acid and a 2%  aqueous sodium bi-  9 - (4 - methoxy
2,3,6 - trimethyl - phenyl)- carbonate solution, dried over sodium sulphate
3,7 - dimethyl - nona - 2,4,6,8 - tetraen - 1- and evaporated. There is
obtained 9-(4-  oic acid chloride and morpholine. 10  methoxy - 2,3,6
trimethyl - phenyl), 3,7- dimethyl - nona - 2,4,6,8 -tetraen -1  oic acid
propargyl ester which melts at 94-95               Example 24. C after
adsorption on aluminium oxide using  15  g  of
9-(4-methoxy-2,3,6-trimethyl-  75 benzene as the eluet.  phenyl) - 3,7 -
dimethyl - nona - 2,4,6,8- 15    In a manner analogous to that just
described,  tetraen-1-oic acid ethyl ester (50:50 oi/trans 9 - (4- methoxy
- 2,3,6 - trimethyl - phenyl)- mixture) are chromatographed on 1.5 kg of
3,7 - dimethyl - nona - 2;,6,8 - tetraen - 1-  aluminium  oxide (activity
stage 1) using oic acid allyl ester (melting point 66 degree-68
hexane/ether (80:20) as the eluent. From the  80 C) is            from
9-(4-methoxy-2,3,6-  front, there is isolated 9-(4-methoxy-2,3,6- 20
trimethyl - phenyl) - 37 - dimethyl - nona-  trimethyl-phenyl) - 3,7-
dimethyl - nona 2,4,6,8-tetraen-1-oic acid and allyl alcohol.   2 - trans,4
- cis,6 - trans,8 - trans - tetraen- l-oic acid ethyl ester as a
light-yellow oil. Example 23. 28.6 g of 9-(4-methoxy-2,3,6-trimethyl-
The following Examples illustrate pharma-  85 phenyl) - 3,7 - dimethyl -
nona - 2,4,6,8-  ceutical preparations containing the polyene 25
tetraen-1-oic acid are introduced into 300 ml  derivatives provided by the
present invention: of benzene and treated under nitrogen gassing with 12 g
of phosphorus trichloride. The benzene is subsequenly distilled off under
Example A. reduced pressure. There is obtained 9-(4-    A capsule filling
material of the following 30    methoxy-  2,4,6 - trimethy -  phenyl) -
3,7-  composition was manufactured:                 90 dimethyl - nona -
2,4,6,8 - tetraen-1-oic acid chloride which is then dissolved in 1200
9-(4-Methoxy-2,3,6-trimethyl- ml of ether. The solution is added dropwise
phenyl)-3,7-dimethyl-nona- at - 33 C to 500 ml of liquid ammonia and
2,4,6,8-tetraen-1-oic acid 35   stirred for 3 hours. The mixture is then
diluted    ethyl ester             0.1 g with 500ml of ether and stirred
without cool-  Wax mixture               51.4 g    95 ing. for a further 12
hours during which the  Vegetable oil 103.0 g ammonia evaporates. The
residue is dissolved  Trisodium salt of ethylenediamine in 10 litres of
methylene chloride. The solution    tetracetic acid        0.5 g 40  is
washed twice with 3 litres of water, dried  Individual weight of a capsule
150 mg over sodium sulphate and evaporated under  Active material content
of a              100 reduced pressure. There is obtained 9-(4-    capule
.                 10 mg methoxy - 2,3,6 - trimethyl - phenyl)  3,7-
dimethyl - nona  - 2,4,6,8 - tetraen - 1 -oic 45   acid amide which melts
at 207-209  C                    Example B. after recrystalisation from
ethanol.         An ointment of the following composition, In a manner
analogous to that just described,  which contained.2.0%  of active
ingredient, 9 - (4- methoxy - 2,3,6 - trimethyl - phenyl)-  was
manufactured:                  105 3,7 - dimethyl - nona- 2,4,6,8 - tetraen
- 1- 50  oic acid ethyl amide (melting point 179-
9-(4-Methoxy-2,3,6-trimethyl- 180 C) is manufactured from 9-(4-methoxy-
phenyl)-3,7-dimethyl-nona- 2,3,6 - trimethyl - phenyl) - 3,7 - dimethyl-
2,4,6,8-tetraen-1-oic acid     2.0 g nona-2,4,6,8 - tetraen 1- oic acid
chloride  Cetyl alcohol                    2.7 g and ethylamine; 9 - (4
methoy - 2,3,6-  Lanoline                             6.0g  110 55
trimethyl - phenyl) - 3,7 - dimethyl - nona-. White Vaseline
15.0 g 2,4,6,8 - tetraen - 1 - oic  acid diethylamide  Distilled water q.s.
ad      100.0 g (melting point 105-106 C) is manufac- 



tured  from   9 - (4 - methoxy - 2,3,6-    (The word "Vaseline" is a
registered Trade trimethyl - phenyl) - 3,7 - dimethyl - nona-  Mark). 60
2,4,6,8-tetraen-1-oic acid chloride and diethyl- am     9 - 9-(4 -methoxy -
2,3,5,6 - tetra-               Example C.                 115 methyl -
phenyl)  3,7 - dimethyl - nona-    A water/fat emulsion of the following
com- 2,4,6,8-tetraen-1-oic acid ethylamide (melting  position, which
contained 0.3%  of active in- point 200 degree -201 degree C) is
manufactured from   gredient, was manufactured:    18
1,468,401                                     18
9-(4-Methoxy-2,3,6-trimethyl-             (lower alkyl)carbamoyl  or
N-heteroclyl- phenyl)-3,7-dimethyl-nona-             carbonyl group, and
salts thereof. 2,4,6,8-tetraen-1-oic acid                3. Compounds of
formula I give in claim ethyl amide.                      0.3 g  1 in which
[err] each represent a lower  60 5   Magnesium stearate                 2.0
g  alkyl group, [err], have the significance Perhydrosqualene
13.0 g  given in claim 2 or can each individually, represent a halogen
atom, [wee], has the signifi- Example D.               cance given in claim
2 with the exception of a A solution of the following composition, lower
alkoxy group (provided that at least one   65 which contained 0.1%  of
active ingedient,  of [err], represents other than a 10   was manufactured:
hydrogen atom) and [err] has the significance given in claim 2, and  salts
thereof. 9-(4-Methoxy-2,3,6-timethyl-                4. Compounds of
formula I given in claim phey1)-3,7-dimethyl-nona-        .    1 in which
[err] and [err] each represent a lower  70 2,4,6,8-tetraen-1-oic acid
alkyl group, [err] have the sig- ethyl amide                    0.1 g
nificance given in claim 2 or [err]  and/or [err] 15   Propyleneglycol
70.0 g. can represent a lower alkenyl group (provided Ethanol 96% q.s. ad
100 ml  that at least one of [err]  reprts other than a hydrogen atom) and
[err]  has the   75 WHAT WE CLAIM IS:-                      significance
gien in clam 2, and salts thereof. 1. Compounds of the general formula 5. 9
- (2,3,6  Trimethyl - phenyl) -3,7- dimethyl-nona - 2,4,6,8  tetraen - 1-
oic [err]                 acid.                              80 6.- 9 -
(2,4,6 - Trimethyl - phenyl )- 3,7- dimethyl - nona-,4,6,8- tetraen - 1-
oic 7.  9 - (2,4,6  Triisopropyl - phenyl) - 3,7- 20   wherein [err] each
represent a lower  dimethyl -nona - 2,4,6,8 - tetraen- 1 -oic  85 alkyl
group, [err] repesents a hydrogen or halo-  acid. gen atom or a lower
alkyl, lower alkoxy, lower   8. 9 - (2,3,4,6 - Tetramethyl - phenyl)-
alkenoxy, nitro, amino, mono(lower  alkyl)-  3,7- dimethyl - nona - 2,4,6,8
- tetraen --1- amino, di(lower alkyl)amino, lower alkanoyl-  oic acid. 25
amino or N-heterocyclic group, [err],represents     9.  9 - (Pentamethyl -
phenyl) - 37-  90 a hydrogen atom or a lower alkyl, lower  dimethyl - nona,
- 2,4,6,8   tetraen-1-oic  oic alkenyl, lower alkoxy, lower alkenoxy,
nitro,  acid. amino, mono(lower alkyl)amino, di(lower    10. 9 - (4 -
Methoxy   2,6- dimethyl- allkyl)amino, lower alkanoylamino  or N-  phenyl)
- 3,7- dimethyl - nona - 2,4,6,8- 30   heterocyclic group and [err]
represents a hydro-  tetraen-1-oic acid.       95 gen or halogen atom or a
lower alkyl, lower    11. 9 - (4 - Methoxy - 2,3,6 - trimethyl- alkenyl,
lower alkoxy, lower alkenoxy, nitro,  phenyl) - 3,7 - dimethyl - nona -
2,4,6,8- amino, mono(lower alkyl)amino, di(lower  tetraen-1-oic acid.
alkyl)amino, lower alkanoylamino or N-    12. 9 - (4 - Methoxy - 2,3,6-
trimethyl- 35   heterocyclic group (provided that at least one  phenyl) -
3,7 - dimethyl - nona- 2,4,6,8- 100 of [err] represents other than a hydro-
tetraen-l-ok acid methyl ester. gen atom and, when [err] represents a   13.
9- (4 -Methoxy  2,3,6 - trimethyl- halogen atom, [err] represents other
than a lower  phenyl) - 3,7- dimethyl - nona  - 2,4,6,8- alkoxy group)and
[err] represnts a formyl,  tetraen-1-oic acid ethyl ester. 40
hydroxymethyl, alkoxymethyl, alkanoyloxy-   . 14. 9 - (4 - Methoxy - 2,3,6
- trimethyl- 105 methyl, carboxyl, alkoxycarbonyl, alkmenoxy- phenyl) -
3,7- dimethyl - nona - 2 - trans,4- carbonyl, alkynoxycarbonyl, carbamoyl,
mono     cis,6 - trans,8-trans-tetraen-1-oic-acid (lower  alkyl)carbamoyl,
di(lower  alkyl)-  ethyl ester. carbamoyl or N-heterocyclylcabonyl group,
15. 9 - (4- Methoxy - 2,3,6 - trimnethyl- 45  and salts thereof.
phenyl) - 3,7 - dimethyl  nona  2,4,6,8-  110 2 Compounds of formula I
given in claim  retraen-oic acid isopropyl ester. 1. in which [err] each
represent a lower   16. 9 - (4 - Methoxy - 2,3,6  trimethyl- alkyl group,
[err] each represent a  phenyl) - 3,7 - dimethyl   nona - 2,4,,6,8- 



hydrogen atom or a lower alkyl, lower alkoxy,  tetraen-1-oic acid butyl
ester. 50  lower alkenoxy, nitro, amino, lower alkanoyl-   17. 9 - (4 -
Methoxy - 2,3,6 - trimethyl-  115 amino or N-heterocyclic group (provided
that  phenyl) - 3,7 - dimethyl - nona - 2,4,6,8- at least one of [err]
represents other  tetraen-l-oic acid allyl ester. than  a hydrogen atom)
and [err] repre-    18. 9- (4 - Methoxy - 2,3,6 - trimethyl- sents a:
formyl, hydroxymethyl, alkoxymethyl, phenyl) - 3,7 - dimethyl - nona -
2,4,6,8- 55  alkanoyloxymethyl, carboxyl, alkoxycarbonyl,  tetraen-l -oic
acid propargyl ester.    .    120 carbamoyl, mono(lower alkyl)carbamoyl,
di-  . 19. 1 - Acetoy - 9 - (4   ethoxy - 2,3,6-    18
1,468,401                                     is
9-(4-Methoxy-2,3,6-trimethyl-             (lower alkyl)carbamoyl or
N-heterocyclyl- phenyl)-3,7-dimethyl-nona-              carbonyl group, and
salts thereof. 2,4,6,8-tetraen-1-oic acid                3. Compounds of
formula I given in claim ethyl amide.                     0.3 g  1 in which
[err] each represent a lower  60 5   Magnesium stearate                 2.0
g  alkyl group, [err] have the significance Perhydrosqualene
13.0 g  given in claim 2 or can each individually represent a halogen atom,
[err]  has the signifi- Example D.                 cance given in claim 2
with the exception of a A solution of the following composition,  lower
alkoxy group (provided that at least one   65 which contained 0.1%  of
active ingredient,  of [err] represents other than a 10   was manufactured:
hydrogen atom) and [err] has the significance given in claim 2, and salts
thereof. 9-(4-Methoxy-2,3,6-trimethyl-               4. Compounds of
formula I given in claim phenyl)-3,7-dimethyl-nona-              1 in which
[err] each represent a lower  70 2,4,6,8-tetraen-1-oic acid
alkyl group, [err] have the sig- ethyl amide                      0.1 g
nificane given in claim 2 or [err] and/or [err] 15   Propyleneglycol
70.0 g  can represent a lower alkenyl group (provided Ethanol 96% q.s. ad
100 ml  that at least one of [err] represents other than a hydrogen atom)
and [err]  has the   75 WHAT WE CLAIM IS:-
significance given in claim 2, and salts thereof. 1. Compounds of the
general formula 5. 9 - (2,3,6 - Trimethyl - phenyl) - 3,7- dimethyl - nona
- 2,4,6,8 -_tetraen- 1 - 1- oic acid.
80 6. 9 - (2,4,6 - Trimethyl - phenyl )- 3,7- dimethyl- nona - 2,4,6,8 -
tetraen - 1 - oic acid. 7. 9 - (2,4,6 - Triisopropyl - phenyl) - 3,7- 20
wherein [err] each represent a lower  dimethyl - nona - 2,4,6,8 - tetraen -
1 - oic  85 alkyl group, [err] represents a hydrogen or halo-  acid. gen
atom or a lower alkyl, lower allkoxy, lower    8. 9 - (2,3,4,6 -
Tetramethyl - phenyl)- alkenoxy, nitro, amino, mono(lower alkyl)-  3,7 -
dimethyl - nona - 2,4,6,8 - tetraen - 1- amino, di(lower alkyl)ami no,
lower alkanoyl-  oic acid. 25   amino or N-heterocyclic group, [err]
represents    9. 9 - (Pentamethyl - phenyl) - 3,7-  90 a hydrogen atom  or
a lower alkyl, lower  dimethyl - nona - 2,4,6,8 - tetraen-1 - oic alkenyl,
lower alkoxy, lower alkenoxy, nitro,  acid. amino, mono(lower alkyl)amino,
di(lower    10. 9 - (4 - Methoxy   2,6 - dimethyl- alkyl)amino, lower
alkanoylamino or N-  phenyl) - 3,7 - dimethyl - nona - 2,4,6,8- 30
heterocyclic group and [err] represents a hydro-  tetraen-l-oic acid.
95 gen or halogen atom or a lower alkyl, lower    11. 9 - (4 - Methoxy -
2,3,6 - trimethyl- alkenyl, lower alkoxy, lower alkenoxy, nitro, phenyl) -
3,7 - dimethyl - nona - 2,4,6,8- amino, mono(lower alkyl)amino, di(lower
tetraen-1-oic acid. alkyl)amino, lower alkanoylamino or N-    12. 9 - (4 -
Methoxy - 2,3,6 - trimethyl-  - 35   heterocyclic group (provided that at
least one  phenyl) - 3,7 - dimethyl - nona - 2,4,6,8- 100 of [err]
represents other than a hydro-  tetraen-1-oic acid methyl ester. gen atom
and, when [err] represents a    13. 9 - (4 - Methoxy - 2,3,6 - trimethyl-
halogen atom, [err] represents other than a lower  phenyl) - 3,7 - dimethyl
- nona - 2,4,6,8- alkoxy group) and [err] represents a formyl,
tetraen-1-oic acid ethyl ester. 40   hydroxymethyl, alkoxymethyl,
alkanoyloxy-    14. 9 - (4 - Methoxy - 2,3,6 - trimethyl-  105 methyl,
carboxyl, alkoxycarbonyl, alkenoxy-  phenyl) - 3,7 - dimethyl - nona - 2 -
trans,4- carbonyl, alkynoxycarbonyl, carbamoyl, mono-  cis,6 - trans,8 -
trans - tetraen - 1 - oic add (lower  alkyl)carbamoyl, di(lower alkyl)-
ethyl ester. carbamoyl or N-heterocyclylcarbonyl group,    15. 9 - (4 -
Methoxy - 2,3,6 - trimethyl- 45  and salts thereof.
phenyl) - 3,7 - dimethyl - nona - 2,4,6,8-  110 2. Compounds of formula I
given in claim  tetraen-l-oic acid isopropyl ester. 



1 in which [err] each represent a lower    16. 9 - (4 - Methoxy - 2,3,6 -
trimethyl- alkyl group, [err] each represent a  phenyl) - 3,7 - dimethyl -
nona - 2,4,6,8- hydrogen atom or a lower alkyl, lower alkoxy,
tetraen-1-oic acid butyl ester. 50  lower alkenoxy, nitro, amino, lower
alkanoyl-   17. 9 - (4 - Methoxy - 2,3,6 - trimethyl-  115 amino or
N-heterocyclic group (provided that  phenyl) - 3,7 - dimethyl - nona -
2,4,6,8- at least one of [err] represents other  tetraen-1-oic acid allyl
ester. than  a hydrogen atom) and  [err] repre-    18. 9 - (4 - Methoxy -
2,3,6 - trimethyl- sents a formyl, hydroxymethyl, alkoxymethyl, phenyl) -
3,7 - dimethyl - nona - 2,4,6,8- 55  alkanoyloxymethyl, carboxyl,
alkoxycarbonyl, tetraen-1-oic acid propargyl ester.     120 carbamoyl,
mono(lower alkyl)carbamoyl, di-   19. 1 - Acetoxy - 9 - (4 - methoxy -
2,3,6-    19.                  :              .    1,468,401 trimethyl-
phenyl) - 3,7 - dimethyl - nona-  wherein m stands for zero and stands for
1 2,4,6,8-tetraene.                               or m stands for 1 and n
stands for zero, one .         20. 9 - (4 - Methoxy -2,3,6- trimethyl-  of
the two symbols A and B represents an  60 phenyl) - 3,7  - dimethyl - nona
- 2,4,6,8-  oxo group and the other symbol represents 5  tetraen-l-oic acid
amide.                     a triarylphosphonium group of the formula 21. 9
(4 - Methoxy - 2,3,6 - trimethyl-  [err], in which X represents an aryl
phenyl) - 3,7 - dimethyl - nona -2,4,6,8-  group and Y represents the anion
of an in- tetraen-l-oic acid ethyl amide.           organic  or organic
acid, or a dialkoxy-  65 22. 9 - (4 - Methoxy- 2,3,6 -trimethyl-
phosphinyl group of the formula-[err] 10  phenyl) - 3,7 - dimethyl- nona -
2,4,6,8- tetraen-1-oic acid diethylamide. 23. 9.- (4 -Methoxy - 2,3,6 -
trimethyl-  in which Z represents an alkoxy group, or one phenyl) - 3,7 -
dimethyl - nona - 2,4,6,8-  of the two symbols A and B represents a
tetraen-1-oic acid morpholide.             sulphone group  of the formula
15    24. 9 - (4 - Ethoy - 2,3,6 -  trimethyl- phenyl)- 3,7- dimethyl -
nona - 2,4,6,8- tetraen-1-oic acid ethyl ester. 25. 9 - (4 - Isopropoxy-
2,3,6- trimethyl-                          70 phenyl) - 3,7 - dimethyl-
nona - 2,4,6,8- 20  tetraen-l-oic acid." 26. 9 - (3 - Methoxy - 2,4,6 -
trimethyl-  in which E represents an aryl or aralkenyl phenyl) - 3,7 -
dimethyl-  nona -  2,4,6,8-  group which may be substituted by one or
tetraen-oic acid.                         more electron-releasing to weakly
electron- 27. 9 - (4 - Methoxy -2,3,5,6 - tetra-  withdrawing subsitituen,
and the other symbol 25 methyl- phenyl) -3,7- dimiethyl - nona-  represents
a halogen atom  or an alkane-  75 2,4,6,8-tetraen-1-oic acid.
sulphonyloxy or arylsulphonyloxy group, [err] 28.  9 - (4 - Methoxy -
2,3,5,6 - tetra-  [err] have the significance given methyl - phenyl) - 3,7
-dimethyl- none-  in claim [err] represents a carboxy, alkoxy-
2,4,6,8-tetraen-1-oic acid ethyl ester.      carbonyl, alkenoxycarbonyl,
alkynoxycarbonyl, 30   29. 9 -(4 - Methoxy - 2,3,5,6 -tetra   di(lower
alkyl) carbamoyl or heteocyclyl   80 methyl - phenyl) - 3,7 -dimethyl -
nona-  carbonyl group, or, when B represents an oxo 2,4,6,8-tetraen-1 -oic
acid ethyl amide.         group, [err] can also represent an alkoxymethyl
30. 9 - (4 - Methoxy -3 -allyl-2,6-     or alkanoyloxymethyl group,or, when
B repe- dimethyl - phenyl) - 3,7 -dimtheyl - nona-  sents a halogen atom or
an alkanesulphonyloxy 35  2,4,6,8-tetraen-1-oic acid.                    or
arylsulphonyloxy group, [err], can also repre-  85 31. 9 - (4 - Methoxy - 3
- nitro - 2,6-  sent a formyl, alkoxymethyl or alkanoyloxy- dimethyl -
phenyl)- 3,7 - dimethyl - nona-  methyl group, or, when B represents a
triaryl- 2,4,6,8-tetraen-1-oic acid ethyl ester.       phosphonium group or
a dialkoxyphosphinyl 32. 9 - (3 - Nitro - 2,4,6 - trimethyl-  group or a
sulphone group,[err] can also repre- 40  phenyl) - 3,7 - dimethyl - nona  -
2,4,6,8-  sent a formyl group, and cleaving off any   90 tetraen-1-oic
acid.                         sulphone group which may be present in the
33. 9 - (3 - Dimethylamino   2,4,6 - tri-  reaction product with the
formation of an methyl - phenyl) - 3,7 - dimethyl - nona-  additional
carbon-carbon bond and, if desired, 2,4,6,8-tetraen-1-oic acid ethyl ester.
converting an acid or amine obtained into a 45     34. 9 -(3 -  Chloro -
2,4,6  - trimethyl-  salt; or transforming a carboxylic acid of  95 phenyl)
- 3,7 - dimethyl - nona -2,4,6,8-  formula I into a carboxylic acid ester
of tetraen-1-acid.                                formula I or into an
amide of formula I; 35. 9 - (4 - Al1yloxy  - 2,3,6 - trimethyl-   or
transforming a carboxylic acid ester of phenyl) - 3,7 - dimethyl - nona-
2,4,6,8-   formula I into a carboxylic acid of formula I 50  tetraen-1-oic
acid.                          or into an amide  of formula I; or reducing
100 36. A process for the manufacture of the  a carboxylic acid of formula
I or a carboxylic polyene derivatives claimed in claim 1, which  acid ester
of formula 1 to the corresponding process comprises reacting a compound of
the  alcohol of formula I and optionally etherifying 



general formula                             or esterifying said alcohol; or
saponifying an alcohol ester o formula  I; or oxidising an  105 [err]
alcohol or alcohol ester of formula I to the 55
corresponding carboxylic acid. 37. A process according to claim 36 for the
manufacture of the polyene compounds claimed in claim 2, which process
comprises reacting  110 with a compound of he general formula      a
compound of formula II with a compound of formula III, in which formulae m
and n have the  significance given in claim 39, one [err]           of the
two symbols A and B represents an B                                 oxo
group and the other symbols represents  115    20
1,468,401 a triarylphosphonium group of the formula         phonium halide
is reacted with 7-formyl-3- [err] , wherein X represents an aryl
methyl - octa - 2,4,6 - trien - 1- oic acid group and Y represents the
anion of an in-        or with the ethyl ester thereof. organic or organic
acid, [err]                    48. A process according to any one of 5
have the significance given in claim 2 and [err]  claims 36 to 42
inclusive, wherein a 5-(4-  70 represents a carboxyl or alkoxyearbonyl
group     methoxy - 2,3,6 - trimethyl - phenyl) - 3- when B represents an
oxo group or a formyl,       methyl - penta - 2,4 - dien - 1 - triphenyl-
carboxyl or alkoxycarbonyl group when B           phosphonium halide is
reacted with 3-formyl- represents an triarylphophonium group, and,
crotonic acid or with the ethyl ester thereof. 10  in optional sequence and
if desired, esterifying    49. A process according to any one of claims  75
or amidating a carboxylic acid obtained, or       36 to 42 inclusive,
wherein 4-methoxy-2,3,6- hydrolysing or amidating a carboxylic acid
trimethyl-benzaldehyde is reacted with a 1- ester obtained, or reducing a
carboxylic acid     (carboxy or ethoxycarbonyl)-2,6-dimethyl- or carboxylic
acid ester obtained to the cor-      hepta - 1,3,5 - trien -7-
triphenylphos- 15   responding alcohol and optionally etherifying
phonium halide. or esterifying said alcohol, or saponifying an       50. A
process according to any one of claims alcohol ester obtained, or oxidising
an alcohol    36 to 42 inclusive, wherein 5-(4-methoxy- or alcohol ester
obtained to the corresponding     2,3,6 - trimethyl - phenyl) - 3 - methyl-
acid.;eil5 ordtl wis rathedwithl e            -mthl carboxylic acid.
pents-2,4-dien-1-al is reacted with a 3-methyl 20    38. A process
according to claim 37 for the       crotonic acid 4-triphenylphosphonium
halide  85 manufacture of the polyene compounds               or with the
ethyl ester thereof. claimed in claim 3, which process comprises
51. A process according to claim 36, claim reacting an appropriately
substituted compound     43 or claim 44, wherein 4-methoxy-2,3,6- of
formula II with an appropriate compound         trimethyl - benzyl -
diethylphosphonate is 25   of formula III and, if desired, subjecting the
reacted with 7-formyl-3-methyl-octa-2,4,6-   90 product obtained to any of
the subsequent          trien-1-oic acid or with the ethyl ester thereof.
procedures set forth in claim 37.                    52. A process
according to claim 36, claim 39. A process according to claim 37 for
43 or claim 44, wherein 5-(4-methoxy-2,3,6- the manufacture of the polyene
compounds           trimethyl - phenyl) - 3 - methyl - penta- 30   claimed
in claim 4, which process comprises        2,4-dien-1-diethylphosphonate is
reacted with    95 reacting an appropriately substituted com-
3-formyl-crotonic acid or with the rthyl ester pound of formula II with an
appropriate            thereof. compound of formula III and, if desired,
sub-        53. A process according to claim 36, claim jecting the product
obtained to any of the         43 or claim 44, wherein 4-methoxy-2,3,6- 35
subsequent procedures set forth in claim 37.       trimethyl-benzaldehyde
is reacted with 1-  100 40. A  process according to any one of
(carboxy or ethoxycarbonyl) - 2,6 - dimethyl- claims 36 to 39 inclusive,
wherein a phos-          hepta-1,3,5-trien-7-diethylphosphonate. phonium
salt of formula II or III is reacted          54. A process according to
claim 36, claim with an aldehyde of formula III or II in the        43 or
claim 44, wherein 5-(4-methoxy-2,3,6- 40   presence of an epoxide, if
necesssary with the      trimethyl - phenyl) -3- methyl - penta-   105
addition of a solvent.                              2,4-dien-1-al is
reached with 3-methyl-crotonic 41. A process according to claim 40, where-
acid 4-diethylphosphonate or with the ethyl in said epoxide is ethylene
oxide which may         ester thereof. be substituted by lower alkyl.
55. A process according to claim 36, claim 45      42. A process according
to claim 41, where-       45 or claim 46, wherein 1-(phenylsulphonyl)-
110 in 1,2-butylene oxide is used.                       methyl -4- methoxy
- 2,3,6-trimethyl- 43. A process according to claim 36, where-
benzene is reacted with 8-bromo-3,7-dimethyl- in a phosphonate of formula
II or III is             octa-2,4,6-trien-1-oic acid or with the ethyl
reacted with an aldehyde of formula III or           ester thereof. 50   II
in an inert organic solvent in the presence          56. A process
according to claim 36, claim  115 of a base.
45 or claim 46, wherein 1-phenylsulphonyl- 



44. A process according to claim 43, where-       5 - (4-methoxy-2,3,6 -
trimethyl - phenyl)- in the reaction is carried out in the presence
3-methyl-penta-2,4-diene is reacted with 4- of sodium hydride in benzene.
bromo-3-methyl-crotonic acid. 55      45. A process according to claim 36,
where-          57. A process according to claim 36, claim   120 in a
sulphone of formula II or III is reacted        45 or claim 46, wherein
4-methoxy-2,3,6- with a halide of formula III or II in the
trimethyl-benzyl chloride is reacted with 1- presence of a condensation
agent and an inert        (carboxy or ethoxycarbonyl) - 7 - phenyl- organic
solvent.
sulphonyl-2,6-dimethyl-hepta-1,3,5-triene. 60      46. A process  according
to claim 45, where-         58. A process according to claim 36, claim
125 in said inert organic solvent is dimethyl-           45 or claim 46,
wherein 1-bromo-5-(4- formamide or tetrahydrofuran.
methoxy - 2,3,6 - trimethyl - phenyl) - 3- 47. A process according to any
one of             methyl-penta-2,4-diene is reacted with 4- claims 36 to
42 inclusive, wherein a 4-methoxy-      phenylsulphonyl -3- methyl -
crotonic acid 65   2,3,6 - trimethyl - benzyl - triphenylphos-          or
with the ethyl ester thereof.    21
1468,401                                      21 59. A process according to
any one of claims    64. A pharmaceutical preparation contain- 36 to 39
inclusive, wherein a carboxylic acid  ing a polyene derivative as set forth
in claim 1 of formula I obtained is -converted into an  in association with
a compatible pharmaceuti- acid halide and the acid halide is reacted with
cal carrier. 5  ammonia or with a mono(lower alkyl)amine    65. A
pharmaceutical preparation according  30 or a di(lower alkyl)amine.
to claim 64, wherein said polyene derivative is 60. A process according to
claim 59 where-  9- (4 - methoxy - 2,3,6 - trimethyl - phenyl)- in  9- (4 -
methoxy - 2,3,6 - trimethyl-   3,7 -dimethyl - nona - 2,4,6,8 -tetraen - 1-
phenyl) - 3,7 - dimethyl-nona- 2,4,6,8-  oic acid. 10  tetraen-l-oic acid
is converted into the acid    66. A phamaceutical preparation according  35
chloride and this acid chloride is reacted with  to claim 64, wherein said
polyene derivative is ethyl amine.                               9 - (4-
methoxy - 2,3,6 - trimethyl - phenyl)- 61. A process according to any one
of  3,7 -dimethyl - nona - 2,4,6,8 -tetraen - 1- claims 36 to 39 inclusive,
wherein an alcohol  oic acid ethyl ester. 15  or alcohol ester  of formula
I obtained is    67. A pharmaceutical preparation according   40 oxidised
to the corresponding carboxylic acid  to claim 64, wherein said polyene
derivative is with the aid of silver (I) oxide in the presence  9  (4
-methoxy - 2,3,6 - trimethyl - phenyl)- of an alkali metal hydroxide.
3,7  dimethyl - nona - 2,4,6,8 - tetraen - 1- 62. A process for the
manufacture of the  oic acid ethyl amide. 20   polyene derivatives claimed
in claim  1, sub- stantially as hereinbefore described with refer-
For the Applicants, ence to any one of the foregoing Examples.
CARPMAELS & RANSFORD, 63. Polyene derivatives as set forth in claim
Chartered Patent Agents, 1, when manufactured by the process claimed
43, Bloomsbury Square, 25  in any one of claims 36 to 62 inclusive.
London, WC1A 2RA. Printed for Her Majesty's Stationery Office by the
Courier Press, Leamington Spa, 1977. Published by the Patent Office, 25
Southampton Buildings, London, WC2A 1AY, from which copies may be obtained.


