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O0~Substituted derivatives of (+)-cyanidan-3-ol,
processes for their preparation, and pharmaceutical
compositions containing these compounds ahd their preparation

. The invention reLates to new O-substituted deriva-
‘tives of (+)-cyanidan-3-ol of the formula

(1)

wherein R can be an alkyl of.atkenyl radical which is unsub-
stituted or substituted by hydroxyl, Lower alkanoyloxy, lower
atkyloxy, Lower alkanoyl, cyano, amino, mono- or di-Lower
alkyl-amino, lLlower alkyleneamino, oxa- or aza-lower alkylene-
amino, carbamoyl, mono- or di-lower akaL—carbamoyl'or halo-
gen atoms, or can be a cyqloakaL radical which has 3 to 6
ring carbon atoms and is’ unsubstituted or substituted by one
or more radicals from the group comprising hydroxyl-, Lower
alkoxy, lower alkylL, carboxyl, oxo, Lower alkanoyl, amino,
mono- or di~-alkylL-amino or carbo-Lower alkoxy, or can be a
cycloalkyl~lLower alkyl radical, which has 3 to 6 carbon atoms
in the ring and can be unsubstituted or substituted by at
Least one lower alkyl radical, or can be a phenyl or naphthytl
radicat, which can be Mono- (sic), di- or trisubstituted by
hydroxyl, Lower alkoxy, carboxyl, carbo-lower alkoxy, nitro,
amino~ (sic), mono- or di-lower alkylamino or halogen atoms,
or can be a phenyl- or naphthyl-Lower alkyl or -lLower alkenyl.
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radical, which cah be mono-, di- or trisubstituted in the
aromatic nucleus by hydroxyl, Lower:aLkbxy, carboxyl, carbo-
Lower alkoxy, alkanoyl, nitro, amino, mono- or dialkyl-amino,
di-lower alkyl-carbamoyl or halogen atoms (excluding tfi—
hydroxy), or can be a saturated or unsaturated aza-, thia-,
oxa~, thiaza-, oxaza- or diaza-cyclic radical, which can be
fused onto a phenyl nucleus, has 2-7 carbdn atoms in the
heterocyclic ring and can be mono-, di- or polysubstituted by
alkyl, hydroxyl, Lower alkoxy, nitro, carboxyl, carbo-lower '
alkoxy or alkanoyloxy, or can be a heterocyclyl-lower alkyl
radical, the heterocyclic radical of which is a saturated or

unsaturated aza-, thia-, oxa-, thiaza-, oxaza- or diaza-

ceyeclic radicél, or can be a radical of ah alkanecarboxylic

acid with at Least 3 carbon atoms, Lower aLkenecarboxyLic
acid, Lower alkanedicarboxylic acid or Lower alkenedicarboxy-
Lic acid, or cah-be a cycloatkanecarboxylic acid radical
which is unsubstituted or substituted by one or more radicals
from the group comprising hydroxyl, lower alkyloxy, carboxyl,
carbo-Lower alkoxy, Lower alkyl, Lower alkanoyl, oxo and
halogen, or can be ... (sic) benzoyl or naphthoyl radical,
which can optionalty be substituted by a hydroxyl, Llower —
alkoxy, alkanoyloxy, carboxyl, carbo~-lLower alkoxy, nitro,
amino or halogen radical, or can be a phenyl~- or naphthyl-
Lower alkanoyl radical, which can be unsubstituted in the
aromatic part or substituted by hydroxyl, lower atlkoxy,
carboxyl, carbo-Lower alkoxy, Lower alkanoyl, lower aLkanoYL- .
oxy, nitro, amino, mono (sic) or diQLouer alkyLamino or
halogen, or can be a radical of an aza-, thia-, oxa-, thiaza-,
oxaza {(sic) or diaza-cyclic acid, which can be saturated or
unsaturated or can also be fused onto a phenyl radical, or

can be an aLkbxycarbonyL radical, or can be a phenyloxy-
carbonyl radical, or can be a carbamoyl radical, which can
optionally be mono- or disubstituted by lower alkyl radicals
or phenyl or benzyl radicals, which can optionally be sub- .
stituted in the ring by hydroxyl, lLower alkoxy, lower alkan-
oyloxy or halogen atoms, or can be a radical of a Lower alkyl-
sulfonic acid or phenylsulfonic acid, which can be substituted
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in the ring by Ldﬁer'alkyl, Lower alkoxy or hatogen atoms,

or can be the radicaL.of a phosphoric acid which is unsubsti-
tuted or esterified by 1 or 2 Lower alkyl or 1 or“Z phenyl
radicals, Lower denoting a radical with up to 7 C atoms, and
their salts, a process for their preparation and pharmaceut1—
cal compositions conta1n1ng these compounds.

An optionally substituted hydrocarbon radical R can
contain 1-24 carbon atoms. An acyl radical of a carboxylic
acid can contain 3-24 carbon atoms. '

The radicals and compounds designated "Lower" in
connection with the present descr1pt1on preferabLy conta1n

_up to 4 carbon atoms.

Above and below, the general terms can have the
following meaning: ' . )

) An akaL radical is preferably a Lower alkyl radical,
such as, for:example, méthyL, ethylt, n-propylL, isopropyl, n-
butyl, isobpty[}'butyl or sec.- or tert.-butyl, but also
pentyl, isopentyl, n-hexyl, isohexyl, n-heptyl, octyl; nonyl,
decyl, indecyl, dodecyl, tricosyl, tetracdsyl and isomers
thereof. An alkenyl radical is preferably a lower alkenyl
radical, for example vinyl, allylL, n-propenyl, isopropenyl,
2- or 3-methylallyl or 3-butenyl. An alkynyl radicéL is,:for
example, the propargyl or 2-butyryl radical. - _

:The acyl radicals of alkanecarboxylic acids aré, with
at Least 3 carbon atoms, in particular those of propionic
acid, butyric acid, isohutyric acid, valeric acid and higher
homologues thereof up to stearic acid, and those of the
atkanedicarboxylic acids have, for example, 2 - 10, preferably
3 - 6 carbon atoms and the Lower alkenedicarboxylic acids
héve, for example, 4 ~ 7 carbon atoms. Of these, there
should be mentioned: 2-methyl-succinic acid, glutaric acid,
3-methyl-glutaric acid, 3-ethylglutaric aéid, adipic acids
(sic), pimelic ac1d, suberanic (sic) acid, azealic (sic) ac1d
or sebacic acid, preferably malonic acid and succinic acid.
Acyl radicals of unsaturated aliphatic acids which may be
mentibned in particular are those of acrylic acids and pro-
pionylic (sic), methacryLic, crotonic or oLeic_acid,'and
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above all of maléic acid or fumaric acid.

The acyl radicals of carbocyclic acids are above all
those of cyclohexane-carboxylic acid and benzoic acids, which
can be substituted, for example, by lower alkyl, such as
methyl, aLkoxyL,.such as methoxy or ethoxy, or a carboxyl
group; of these, phthalic acid, isophthalic acid, terephthalic
acid, cinnamic acid or toluene (sic) acid, and also 1- or 2-
naphthoic acid or 1;2-cyclohexanedicarboxylic acid may be
mentioned in particular.

The acyl radicals of heterocyclic acids s are, for
exampLe, those of pyrancarboxylic acid, thienylcarboxylic
acid and nicotinic, isonicotinic or picolinic acid.

. A Lower alkoxycarbonyl group is, in particular,
methoxycarbonyl, ethoxycarbonyl, n-propoxycarbonyl, isoprop-
oxycarbonyl, tert.-butoxycarbonyl or tert.-pentoxycarbonyl.

Optionally N-substituted carbamoyl groups are, for
example, N-lLower alkyl (sic) or N,N-di-lower alkylL-carbamoyl,
such as N-methyl-, N-ethyl—, N,N-dimethyl- or N,N-diethyl-
carbamoyl, and N-aryl-, N,N-diaryl- or N-aryl-N—alkyl-carbam-
oyl, such as N-phenyl-, N,N~diphenyl- or N-phenyl-N-methyl-
or -ethyl-carbamoyl, which can be unsubstituted or substitu-
‘ted in the phenyl nucleus.

A Llower alkoxy group is, for example, methoxy, ethoxy,
n-propoxy, isopropoxy, n-butoxy,'isobufdxy, sec.- or tert.-
butoxy, n-pentoxy or tert.-pentoxy.

A halogen is, for example, bromine, iodine or, in
particular, chltorine or fluorine. _

A mono- or di-lLower alkyl group is, for example,
methyLamino, dimethylamino, ethylamino or diethylamino.

A lower alkyleneamino group, which can also be inter-
rupted by hetero atoms, is, for example, pyrrolidino, piperi-
diono (sic), morpholino, thiamorpholino'or 4-methyl-piperazino.

The new compounds which contain a salt-forming radi-
cal can also exist in the form of their salts.

Salts which should be mentioned of compounds with a
free carboxylic acid are, for example, metal salts, in par-
ticular those with alkali metals, such as sodium or potassium,
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or with alkaline earth metals, such as magnesium or calcium,
or, for example, with zinc, copper, iron, silver or mercury,
or with ammonium, for example ammonia or organic bases, such
as Lower alkylamines, for examplé trimethylamines (sic) or’
triethylamine, and especially. non-toxic and pharmaceutically
dsable salts of the above type.

The new compounds which contain basic groups can form

acid addition salts, in particular with non-toxic pharma-

‘ceutically usable acids, such as mineral acids, for example

hydrochloric acid or hydrobromic acid, sulfuric acids, phos-
phbric acid, carboxylic acids or organic sulfonic acids, for
examble aliphatic, cycloaliphatic, cycloaliphatic-aliphatic,
aromatic, araliphatic, heterocyclic or heterocyclic-atiphatic
acids, for example acetic acid, propionic acid, succinic acid,

'gLycoLic acid, lactic ahid, maleic acid, citric acid, tartaric

acid, ascorbic acid, maleic acid (sic), phenylacetic acid,
benzylic (sic) acid, 4-aminobenzylic (sic) acid, anthranilic
acid, 4-hydroxybenzoic acid, salicylic acid, aminosalicylic
acid, embonic acid of nicotinic acid, methanesulfonic acid,
ethanesulfonic acid, 2-hydroxyethanesulfonic acid, phenyl-
sulfonic acid, 4-methyl-phenylsulfonic acid, naphthalene-

“sulfonic acid, sulfanilic acid or cyclohexylsulfanylic (sic)

acid.

The new compounds which contain basic groups can also
be present in the form of their quaternary ammonium coﬁpounds.
_ The new compounds have useful pharmacological proper-
ties; In particular, they have an interesting activity ih
preventing hepatic necrosis and they prevent Lipoperoxidation.
They can also prevent collagen degradation, énd furthermore the
activity of the Lysosomial (sic) enzymes by increasing the
stability of the Lysosomal membranes. They can also influénce
permeability and vascular tone. B

The new compounds are particularly suitébLe for the
treatment of Liver diseases, such as acute hepatitis (viral,
alcoholic or toxic), steatoses and chronfc hepatitis, in
particular as a consequence of alcohol abuse. They can also
be used for the treatment of diseases which ... (sic) a
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change in conjunctival tissue, in particular congenital dis-—
eéses of collagen, such as Ehlers-Danlos disease,'Marfan
syndrome and cutis Laxa, as well as scoliosis, ostecoporosis,
scleroderma and periodontosis, for healing wounds, especially

in cases of decubitus ulcers, and also on certain forms of

rheumatism, especially osteoarthrosis. They can also be used
for circulatory distdrbances of a venous or arterial nature.

| Thus, for example, the activity can ... (sic) on the
ngfmat or pathological metabolism of'hepatocytes of rats
which have been isolated by the technique of Berry and Friend
LJ. Cell. Biol. 43, 506-520 (1969)] and have been incubated
in 2 mL of a physiological Krebs-Ringer solution jn the pre-

.sence of 0.5 to 5 mg of the new products and to-ﬁhiqh various

hepatotoxic substances are added, or by the prevention of
Lipoperoxidation by carbon tetrachloride in accordance with. .
the method of Comporti, Sacconi and banzani,EEnzymOLogia 28,
185-203 (1965)1, the intensity of the lipoperoxidation in the
presence of 5 to 50 ug per 4 ml being evaluated by the amount
of malonodialdehyde formed. The change 1in experimentaL'
hepatitis induced by galactosamines, carbon tetrachloride or
ethanol can be demonstrated on rats which have received the
new products orally or intraperitoneaLLy in doses of 100 -
S00 mg/kg. In the acute stages, the animals are sacrificed
24 or & hours after administration of the toxic agent and the
condition of the Liver is evaluated with the following tests:
clearance in BSP, the amount of bilirubin in the plasma, the
amount of transaminase in the plasma, the amount of tri-
glycerin and Lipids in the Liver and in the serum and the
serum Lipoproteins. It is thus demonstrated that the new
substances are capable of favourably infLuenéing the Lliver
regeneration process and of triggering off an immunostimulat-
ing effect.

The effectiveness of the new compound (sic) in pro-
tecting the conjunctival tissue can be demonstrated by the
prevention of collagen degradation by boLLagenase with 0.1 to
5 mg/2 mL of the new substances or by the prevention of the
activity of the Lysomial (sic) enzymes and the increase in
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the stability of the.tysospmal membranes by means of 0.05 to
0.2 mg/1 mt of the new compound (sic) in accordance with the
. method of P. Niebes and thard CLbiochem. Pharmacol. 24, 905
(1975)1, or also by the experimental Lathyrism in rats, to
which 100 mg/kg/day of aminoacetonitrile are given perorally
or 250 mg/kg/day of-iﬁinodipropionitrile'are given subcutane-
ously for 7 days or 600 mg/kg/day of B-aminopropionitrile are
given orally for 3 weeks, and to which 100 - 500 mg/kg of the
new products are given'oréfly for 3 weeks before, during or
after the poisoning. At.doses of 100 - 500 mg/kg given
parenteraLLy:or orally to these animals, these new substances
can .a) reduce the experimenta( oedemé caused by galactosamine
. and dextran, b) reduce the capillary permeability ih.rats
measured by diffusion of trypan blue [V.L. Beach and B.G.
Steinetz, J. pharmacoL..Exp. Ther. 131,-400 (1961)1, ¢) reduce
the retro-auricular venal flow in the rabbit ear and d) pro-
mote cleansing of ischaemic paws of dogs from tissue lactic
acid. - | ,

It was hitherto not possible to observe the activity
" of these new compounds with these indications. Until now, it
 was known that (+)-cyanidan-3-ol has a protective effect on:
the Liver. It is surprising that the new compounds have addi-_
~tional and higher activities than those of (+)-cyanidan-3-ol.

The invention particuLarly relates to the compounds
of the formula I described in the examples.

The parent substance, (+)-cyanmidan-3-ol, and some
derivatives were ... (sic) from the literature (see Liebigs
Anm. (sic) Chem. 714, 193 - 204 (1968); German Patent A-2,711,927;
' German_Pafent A-2,206,570; Belgian Patent A-742,074; German
Patent A-2,740,346 and German Patent A-2,109,602). A com-
parison of the action of compdunds obtainable according to
the invention-(S-O-butyryl-(+)-cyandian-3-ol (sic)) with a
compound according to the prior art (penta-O-butyryl-3,5,7, .
3',4'-(+)-cyanidan-3-ol, according to German Patent A-2,711,927)
showed a surprising superiority of the compound obtainable '
according to the invention in hepatitis induced by galactos-
amine in the.rate (sic) (as described above).
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The new compounds can be obtained in a manner which
is. known per se. Thus, for example, they can be obtained by
a process in which, in a compound of the formula II

(11).

wherein R40 represents a protected hydroxyl group which can
éasily_ﬁe hydrolysed or hydrogenolysed and R has the above-
mentioned meaning, the radical OR4 i§ split to give the
hydroxyl group and, if desired, a radical R in a resulting
compdund'is converted by reduction, and/or in that (sic) a
resulting salt is converted into the free compound or a free
compound with salt-forming groups is converted into a salt.

In the compounds of the formula II, the radical R4
can ... (sic) a Lower alkyl radical, which is'mono—, die=
(sic) or polysubstituted, a Lower alkenyl radical, an unsub-
stituted or mono-, di- or trisubstituted araliphatic radical,
an aliphatic, aromatic or araliphatic carboxylic acid radical
or an esterified carbonic acid radical, or a radicatl whfch
forms a cyclic acetal with the okygen atom bonded to Rq.

If Rq represents a lower alkyl radical, this prefer-
ably contains 1 - 4 carbon atoms and is above all methyl or
ethyl. These radicals can be substituted by lLlower alkoxy,
for example ethoxy or methoxy, ob Louer'alkoxy-ethoxy, for
example methoxyethoxy.

If R4 is a Lower alkylenyl radical, this preferably
contains 2 - 5 carbon atoms and is above all allyl, methallyl,.
2-butenyl or 2-pentenyl.

If Rq is an araliphatic radical, in particular a
benzyl radical, this can be substituted by Various substitu-
ents, for example by one or more alkyl radicals with 1 - 4
carbon atoms, such as methyl, ethyl, {sopropyt or tert.-
propyl, by one or more halogens, preferably chlorine, bromine
or fluorine, one or more alkoxy radicals, such as methoxy or
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ethoxy, or by nitrile. These substituents can occupy the
ortho- and para-~position; they are preferably in the para-
"position. If a substituent in the radical Rq is a substitu-
ent of the second order, such as the nitro group, it is
preferably in the méta—position.

If the radical Rq is an aliphatic acyl rédicaL, the
aliphatic part is, for example, alkylL with 1 - 4 carbon atoms,
and preferably methyl or ethyl, which can be substituted by
Llower alkoxy, such as methbxy. If Rq is an aromatic or
araliphatic acyl radical, the aromatic radical ié, in parti-
cular, a phenyl radical, which is optionally substituted, and
the aliphatic radﬁcal is.an alkyl radical with 1 - 2 carbon
-atoms. )

If Rq is an alkoxycarbonyl rédical, the élkyL'radi—
‘cal can in turn be substituted by an aryl radical or by a
halogen atom. If R4, together with the oxygen which the
radical R4 carries, is an acetal, this—acetal can be Llinear
or cyclic, for example a pyranyl radical.

Radicals of the formula Rq which should be mentioned
in particular ére, for example, altlyl, methally, ethylallyl,
2-butenyl, 2-pentenyl, methoxymethyl, ethoxymethyl, methoxy-
ethoxymethyl, acetonyl, propionyLmethyL, cinnamyl, phenacyl,
benzyl, 2-methylbenzyl, 4-methylbenzyl, 4-t-butyl-benzyl, 4-
bromobenzyl, 4-fluorobenzyl, 4=chlorobenzyl, 4-methoxybenzyl,
4-ethoxybenzyl, 3-nitrobenzyl, 3,5-dinitrobenzyl, 4-cyano-
benzyl, chloro-, bromo- or phenyl-phenacyl or methaxycarbonyl,
ethoxycarbonyl, 2,2,2-trichloroethoxycarbonyl. or bhenoxy-
carbonyl. '_
| The OR4q groups can be split by hydrolysis or by
hydrogenolye (sic). ' _

The hydrolysis of these substances can be carried out
with acids, but there is the risk here of the flavone struc-
ture changing and the yield correspondingly falling. p-
Totuenesulfonic_acid is preferably used, the reaction prefer-
ably being carried out in an alcohol, such as methanol. The
reaction can take one or several dozen hours, depending on
the nature of the substituents. It can be carried out at
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room temperature or can also be accelerated by:boilfng under
reflux, in which case the risk of partial decomposition of
the end products must be accepted. _

The group ORq can also be carried out (sic) by
catalytic hydrogenation with molecular hydrogen or by hydro-
gen transfer in situ by means of a hydrogen donor, such as
cyclohexene. If the compound to be hydrogenated has a salt-
forming radical in the substituent Rq, the free form or a
salt thereof can be used. - =

The reaction is carried out in the presence of a
solvent, such as water, methanol, ethanol, isopropanol, tert.-
butyl alcohol, efhyL acetate, dioxane or tetrahydrofuran.

It proceeds at room temperature under normal pressure, but
it can also be carried out at elevated temperature and/or
under increased pressure. The reaction conditions and cata-
lysts chosen are preferably such that destruction of the
flavanyl radical is avoided and, on the other hand, neither
the aromatic nucleus nor the desired substituents R is des-
troyed. Catalysts which -may be mentioned in particular are
finely divided palladium or palladium-on-animal charcoal.
The reaction is thereby preferably carried out at room tem-
perature under normal pressure.

If the radicals R contain groups which can be hydro-
genated, these can be simultaneously hydrogenated, partic-
ularly if highly reactive catalysts, such as palladium-on-
charcoal, are used. It is also possible to lLeave the group
R intact by reducing the activity of the hatalyst.

" The compounds which contain a salt-forming group,
such as, for example, carboxyl groups, can be obtained in the-
free form or in the form of their salts, depeﬁding on the
cénditions used. These forms can be mutually converted into
one another. Salts of compounds which contain a free car-
boxylic acid are, for example, metal salts, in particular
alkali metal salts, for example sodium or potassium salts,
and also alkaline earth metal salts, for example magnesium
salts or calcium salts, or ammonium salts, for example with .
ammonia or organic bases, such as a tri-Lower alkylamine, for
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example trimethylamine or triethylaﬁine. . These salts are
obtained, for example, by reacting the free compound with
hydroxides or carbonates of these metals or with ammonia or
amines, or with suitable 1ion exchangers, or-with organo-
metallic compounds. |

Compounds which contain basic groups can also ... (sic)
in the form of their acid addition salts, in particular with
non-toxic¢c pharmaceutically usable acids, for example with
mineral acids, such as-hydrochloric acid, hydrobromic acid,
sulfuric ac1d or phosphoric acid, or with organic carboxyl1c
or sulfonic acids, for example al1phat1c, cycLoal1phat1c,'
cycloaliphatic- aL1phat1c, aromatic, araL1phat1c, heterocyct1c
or heterocycl1c al1phat1c acids, for example acetic acid,
prop1on1c acid, succinic acid, gLyccn1c_(s1c) acid, lactic
'acid, maleic acid} tartaric acid, citric acid, ascorbic acid,
phenylacetic acid, benzoic écid, 4-aminobenzoic acid, anthra-
nilic acid, 4-hydroxybenzoic acid, salicylic acid, amino-
salicytic acid, embonic acid or nicotinic acid, and also
methanesulfonic acid, ethanesuLfohic acid, 2-hydroxyethane-
sulfonic acid, ethylenesulfonic acid, phenylsulfonic acid,
p-methylphenylsulfonic acid, naphthaLeneéuLfonic acid,
sulfany(ic (sic) acid or cyclohexylsulfamic acid. Thése
salts can be treated (sic), for example, by treatmenf of the
free compounds containing a basic group uitﬁ-the acids men-
tioned or corresponding anion exchangeré. | '

The new compounds containing basic groups can also
be obtained as their quaternary ammonium salts, fof example
by treatment with alkylating agents, such as Lower alkyl
hal ides, for example methyl iodide,.dr_lower alkyl or benzyl
sulfates, such as methyl sulfate.

~ The starting substances for this process are known
in some cases, but most of them are new. They can be |
obtained by a method which is known per se or, in particular,
in a new and advantageous manner. Thus, for example, (+)-
cyanidan-3-yll(sic) or one of its salts can be reacted with
a reactive ester of an alcohol of the formula
HO - Rq
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wherein R4 has the abovementioned meaning, and the radicals
R can be introduced into the hydroxyl group in. the 3—positibn
by etherification or esterification. R '

A reactive ester is, in particular, an ester with a
strong inorganic acid, above all with a hydrogen halide acid,
such as hydrogen chloride or hydrogen bromide, or an organic
sulfonic acid, preferably a Lower alkanesulfonic acid,'for
example methane- or ethanesulfonic acid, or a benzenesulfonic
acid, which can be substituted in the benzene nucleus, for
example by methyl, chlorine or bromine, such as p-toluene-
sulfonic acid or p-bromobenzenesulfonic acid.

This process gives derivatives of (+)-cyanidan-3-ol,
the 4—phenolic'hydroxyl groups of which are substituted.. Of
these tetra-ethers, 5,?,3',4'-tétra-ﬂ-benzyL-(+)—pyanidan-3¢
ol has already been prepared by a pure Laboratory process
[K. Weinges and D. Seiler, Liebigs Ann. Chem. -714 193 - 204
(1968)1. 1In this process, (+)-cyanidan-3-ol, dissolved in
acetone, was reacted with benzyl chloride in the presence of
potassium iodide and potassium carbonate by boiling under
reflux for several hours under nitrogen. This is classical
benzylation and, after separation and crystallization from
ethanol, it lLleads to a mixture of 8-benzyl-5,7,3',4'~tetra-~0-
bénzyl-(+)-cyanidan-3-ot and 5,7,3',4'~-tetra-0<benzyl-(+)-
cyanidan-3-ol. The lLatter is isolated in a yield of 1 - 2%
by chromatography. The yield is so small that this method
cannot be gsed industrially to prepare the tetra-substitutéd,
compounds. o |

1f, however, the benzyl chloride is replaced by
another halide selected from the radicals R4, the reaction
can readily be carried out, especially if chlorides or brom-
ides of unsubstituted or substituted phenacyl, for example

‘phenacyl chloride or bromide or 4-bromophenacyl or 4-phenyl-

phenacyl chloride or bromidé is used. After the insoluble
potassium carbonate has been filtered off and the acetone has
been evaporated, it is sufficient to crystallize the residue
in a suitable solvent, for example a mixture of acetone and
methanol. The tetra~ethers are thus obtained in a good yielq.
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It has furthermore been found that the intermediate
products can be obtained in a very good yield if (+)-cyanidan-
3-0ol is treated with an alkali metal hydride or alkali metal
carbonate in an aprotic and organic solvent with a high di-
electric constant and the resulting tetra-alkali metal salt
is reacted with a reactive ester of the formula

HO - R4 ' ,
the ratio of cyanidan—-3-ol, alkali metal hydride and reactive
ester being 1 : approximately 4.25 : approximately 4.5 or the
ratio of cyanidan-3-ol, alkali metal carbonate and reactive
ester beihg_1 : approxiﬁateLy 8 : approximately 6.

The alKali metal hydride is, in particular, sodium
hydride and }s preferably used in the.fdrm of a dispeésion
in oil. The alkali metal carbonate is, in particular, potas-
sium carbonate. o

The aprotic solvents used are, in particular, amides,
such as dimethylformamide, but also sulfoxides, such as _
dimethyl sulfoxides. Dimethylformamide is preferred, however,
for economic reasons, because it can be recovered by simple
distitlation under normal pressure and because it is easier
to handle than dimethyl sulfoxide. ,

It 'is moreover important that the reactidn medium 1is
as dry as possible. The dimethylformamide is thus dried aver
a molecular sieve, and the solution of cyanidanol in dimethyl-
formamide is dried in the same manner. The formation of by-
products is thereby avoided, without the drying opposing the
. formation of the desired products. ' _

The reaction can be carried out in the presence of a
quaternary ammonium salt, such as fetra—n-butyt-ammonium bi-
sulfate, which are (sic) used in a proportion of 0.1 to 0.5
mol per mol of cyanidan-ol, or a crown ether, preferably
18-crown-6, which is used in an amount of 0.5 mol per mol of
cyanidan—ol.

The reaction is carried cut at a femperature between
-25%c and approximately +50°C. Since it is known that
dimethylformamide already starts to decompose at room tem-
perature in contact with basic substances, this reaction is
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preferabt} carried out at -25°C to +25°C, and above all at
approximately ~5% to approximately 0%c. ~With dimethyl
sulfoxide, éince_this scarcely decomposes, the reaction can
be carried out at a temperature below 50°C, preferably bet-
ween1+15°c and approximately +30°C, for example at roonm
temperature. ’ ' _

‘Since the alkali metal salt of (+)-cyanidan-3-ol is
unstable 1in dimethylformamide-sodium hfdride even at a Low
temperature, the esterifying or etherifying agent must be
added immediately. If this is not done, the yield of the
reaction is reduged and the'phase for'cleaning the desired
product is made difficult. After addition of the esterifying
or ethe}ifying agent at Low temperature, this temperature is
further maintained for a certain period before it is slowly
allowed to increase, for example to room temperature. The
reaction has then ended and the reaction mixture can be kept
in this state for more than 15 hours without the quality of
the desired product changing. Good stirring is necessary
during the reaction. '

The progress of the.reaction can be monitored by thin
Layer chromatography on siLica gel using chloroform or
methylene chloride as the mobile phase. |

After the solvent has been removed from the reaction
medium by distillation, the residue is taken up in an aprotic
solvent, such as is used for crystallization of the inter-
mediate product. Trichloroethylene is a particularly suit-
able solvent for crystallization of the desired product.
Other solvents, such as carbon tetrachloride, toluene, ethyl
acetate, ethanol, isopropanol or mixtures of these solvents,
for example with carbon tetrachloride, n—-hexane or acetone-
methanol, also give good results. Ethylene (sic) ether and
n~-hexane as'well as acetone, pyridine, chloroform, dimethyl-
formamide, dimethyl sulfoxide, tetrahydrofuran and methylene
chLoride, are. Less suitable since the new substances are
soluble in these at room temperature.
| The radical R is introduced into the intermediate

products by methods which are known per se. 'Thus, for
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example, a halogen derivative of the formula
hal ~ R

can be aLLowéd to act om these compounds, preferably in the
presence of a base, such as an alkali, for example sodium
hydroxide or potassium hydroxide, silver oxidé, sodium amide,
sodium hydride or potassium hydride; This etherification can
be carried out in a non-reactive solvent, such as dioxane,
tetrahydrofuran or toluene, and if appropriate also in a mix-
‘ture of these solvents or a mixture with water. It is
carried out at room temperature and can be accelerated by
warming. The duration of the reaction is between a few -
minutes and several days, but in general a few houﬁs are
sufficient. 1If the base used is sodium carbonate or potas-
sium carbonaté_in aqueous solution and the intermediate pro-
“duct is in a solution which is not miscible with water, use
can be made of a phasé transfer catalyst, such as tetra-butyl-
ammonium bisulfate.

| If R is a hydroxyalkyl radical or an aminoalkyl
radical, the derivatives of the formula IT can also be
obtained by condensation with epoxide or with aziridine in
a basic or acid medium. ' : '

If R is an aromatic radical, the derivatives of the
formula II can be obtained by reaction with an aromatic
halide. This reaction is carried out in an inert solvent,
such as tetrahydrofuran, at room:temperature or elevated
temperature in the presence of a base, such as a tertiary
amine, for example trimethylamine or triethylamine, or a
fluoride, such as potassium fluoride, or a quaternary ammonium
salt in the presence, for example, of a crown ether. An
alcoholate of the intermediate products reacts, for example,
with a heterocyclic halide, and it is also possible to use an
aromatic diester of phosphoric acid in the presence of a
catalytic amount of a sulfonic acid, such as p-toluene-
sulfonic acid. The intermediate products of the formula II
in which R is hydrogen add on olefines which are substituted

4
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by etéctron-withdrawing groups, such as nitrile, nitro,

ketones or esters, in the presence of a baée._ The particip-

ants in the reaction can be dissolved in an ineért water-

immiscible soLveht and the base can then be 50% strength

aqueous sodium carbonate. It is also possible to use a phase

transfer catalyst, such as benzyltrimethylammonium hydroxide.

A derivative of an acid of the formula

HO - R

such-aéian acid haLide,lan anhydride or a cyanideé, which can
also be formed in situ, is preferably used to introduce the
radical R into the intermédiate'prqducts. A basic solvent,
such as pyridine, in the absence or presénce of a tertiary
atiphatic amine, such as triethyLamine and/or pyridine, or a
mixture of solvents, at least one of which is basic, or an
inert solvent or a basic solvent and a catalyst, preferably
an alkali, is used. This reaction also proceedé with N-sub-
stituted isocyénates.

The esters of a mineral acid or of a sulfonic acid
uith the int;rmediate products can ... (sic) by reaction of
these with a halide of the acids mentioned or with a mineral
polyacid which is still suifabLe for esterification and in
which one or two hydroxyl groups are substituted or blocked.
The protective groups are then split off, individually or
together with the radicals R4, by hydrolysis or by hydro-
genolysis. The esters with mineral acids ¢an also be
obtained by reaction of their anhydrideé. As a consequence
" of the close relationships between the new compounds in the
" free form and in the form of their salts, where appropriate
the free compounds above and below are accordingly and suit-:
ably also to be understood as the corresponding salts. The
substituents R can be chiral and the new compounds can be
present as pure stereoisomers or stéreoisomeric mixtures.
The Latter can be resolved into the pure stereoisomers on the
basis of their physicochemical properties in a manner which
is known per se, for example with the aid of chromatographic
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sebaration, such as thin Layer chromatography, or any other
suftable separating agent. The more active of the stereo-
isomers is preferably isolated. '

The processes described above are carried out in a
manner which is known per se, in the preseﬁce or absence of
solvents and diluents, and if necessary with cooling or
warming, under,fnéreased pressufe and/or under an inert gas
atmosphere, such as nitrogen. The invention also relates to
those embodiments of the process in which a compound obtain-
able as an intermediate product at any stage of the process
is used as the starting substance and the missing process
steps are carried out, or in which a starting substance i;';
foﬁmed under the reaction conditions, or in which a reaction
component is used, where appropriate, in the form of its
derivatives, such as its sélts, and/or in the form of isomer
mixtures or pure isomers. -

The present invention likewise relates to pharma-
ceutical products which contain compounds of the formula I
or -pharmaceutically usable saLts.of such compounds with salt-
forming groups. They Eontain an effective amount of the
active substances together or as mixtures with organic or
mineral excipient substances, which can be solid or Liquid
and which are suitable for enteral or parenteral administra-
tion. Tablets or gelétine capsules containing the active .
substances together with a diluent, such as lLactose, dex-
trose, sucrose, mannitol, sorbitol,.cellulose and/or glycine,
and/or Lubricants, such as silicon (sic), talc, stearic acid or
salts thereof, such as magnesium stearate or calcium stearate,
and/or poLyetHyLene glycol, are preferably used; the tablets
also contain binders, for example magnesium or aluminium
silicate, starches, such as maize, wheat, rice or potato
starch, geLatine; tragacanth; methylceltlulose, carboxymethyl-
cellulose and/or poLyvinpryrrotidone, and if desired also
disintegrating agents, such as starch, aLginic acid or salts
' thereof, such as sodium alginate, or absorbents, dyestuffs,
substances which improve the taste and/or sweeteners. The
injection products are, for example, solutions or suspensions
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in isotonic water, énd the suppositories are, above all, fat
emulsions or suspensions. The pharmaceutical products can be
sterilized and/or contain auxiliaries, such as preservatives
and stabilizing agents and/or emulsifying agents, salts which
regulate the osmotic pressure and/or stabilizers. The
pharmaceutical products mentioned are obtained in a manner
which is known 'per se, for example with the aid of granula-
tion and tablet coating, and contain between 0.1 to 75% and
'in particular between 1 and 50% of the actiVe compounds.

The substances according to the invention are adminis-
tered in a dose of 1 to 100 mg, préferabty 1 to 500 mg per.
dose unit. _ ' o

The following examples illustrate the invention des-
cribed above; however, they are not intended_to restrict ﬁts
scope in any way. Temperatures are given in degrees Celsius.

Example 1

A suspension of 12 g of palladium chloride PdClL2 in
1,800 mL of methanol is hydrogenated at room temperature in
a 3 Litre flask for 2 hours, 2,400 mL of hydrogen being con-
sumed. The methanol is decanted off and the palladium black
formed is washed 4 times with 800 mL of methanol, the hydro-
‘gen chloride formed and traces of palladium chloride being
removed. . The product is then washed 3 times with 500 mlL of .
ethyl acetate. During the Last decanting process, a thin
Layer of ethyl acetate is left over the palladium black to
prevent spontaneous ignition.

40 g of 5,7,3' ,4'-tetra-0-benzy(-3-0-methyl=(+)~-
cyanidan-3-ol in 1,600 mlL of ethyl acetate are added to this
suspension and hydrogenation is carried out for 3 hours,
about 6,600 mlL of hydrogen being consumed. The mixture is
filtered and the filtrate is evaporated in vacuo at 40°.

The residue is taken up in 2,000 mL of water and the mixture
is concentrated in vacuo at 40° to a volume of about 100 ml.
This purification is repeated 3 times and, finally, the pro-
duct is dried by Lyophilization. 18.5 g of 3-0O-methyl-(+)-
cyanidan-3-ol of melting point = 118 - 120 and (0)59 = +2.76
(ethanol, ¢ = 0.5) are thus obtained.
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Example 2

6.0 g of paLLa@ium chloride are hydrogenated in 900
mlL of methanol in a 2 Litre flask at room temperature-for
1 1/2 hours, apprdximately 1,100 mL of hydrogen being con-
sumed. The methanol is decanted and the product is washed 3
times with 200 ml of methanol and then 3 times with 200 mt
of ethylL acetate. : :

A solution of 21.2 g of 5,7,3',4'-tetra-0¥benzyt-3-0—
butyt-(+)-cyanidan-3-ol in 900 ml of ethyl acetate is added
and hydrogenation is carried out at room temperature for 5
hours; about 3,250 ml of hydrogen are consumed. The pallad- -
ium is.filtered off and the filtrate is evaporated in vacuo
at 40°C. The residue is taken'up-in 500 mlL of water and
the mixture is evaporated to a volume of approximately 50 mli.
This procedure is repeated 4 times. After the lLast evapora-
tion, the product is dried to constant weight under 10 mm Hg
at 60°. 3-0—Butyl-(+)fcyanidan-3-ol of melting point
103 - 104°% is thus obtained.

- Example 3 '

The procedure followed is as described in Example 2, but
21.6 g of 5,7,3',4'-tétra-O—benzyL-3-0—butyryl-(+)-cyanidan-
3-ol are used as the starting substance. After drying, the
product is dissolved in a mixture of S;SOU mlL of water and
1,100 mL of ethanol at room temperature, the solution is
filtered and the filtrate is evaporated to dryness in vacuo
at 40°. The solution is decanted and is Left to stand at
4° for 3 days. The thte precipitate which forms is fil-
tered off, washed with cold water and dried to constant
ﬁeight under 10 mm Hg over phosphorus pentoxide at 50%c.
3-0-Butyryl-(+)-cyanidan-3-ol of melting point 112 - 113°%
is thus obtained. '

' Example 4

The procedure followed is as in Example 2, to give
3-0—(3,3-dimethyl*butanoyL)-(+)-cyanidan43-ot of melting
point 118 - 120%c from 22 g of 5,3',4'-tetra-O0O-benzyl-3-0-
(3,3-dimethyl~-butanoyl)-(+)-cyanidan-3-ol.

Example 5
The procedure followed is as in Example 2, but 22 g
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of'5,7,3',4'-tetra-O-benzyL—S-(S-EarboxypropionyL)b(+)-cyani-
dan~-3~ol are used as the starting substance. After removal
of the ethyl acetate and toluene by azeotrope formation with
water, the residue is dissolved in 1,000 mL of water, the
solution is evaporéted until a slight cloudiness appears
(about 500 mL) and is filtered and the filtrate is Lyophil-
ized to constant wéight. 3-0-(3—Car50Xy-propionyL)-(+)-
cyanidan-3-ol of melting point 102 - 106°C is thus obtained.

o f Example 6

The procedure followed is as in Example 1, but SOIg of
5,7,3', 4'—tetra—O-benz}L-S-U-decanoyL-(+)—cyanidan43—ol are
used as thefstarfing'substance.' After: evaporation of the
ethyl acetate, the residue is dried in_Qgcuo at 40°C and
dissolved in 300 mlL of ethanol, the solution is concentrated
to 50 mlL, 250 mL of ethanol and 250 mL of water are added
and the solvent is'evaporated off in vacuo at 40°C. The
residue is dried to constant weight under a high vacuum over
phosphorus pentoxide. 3-0-Decanoyl-(+)-cyanidan-3-ol of
melting point 71 - 74°C is thus obtained.

' Example 7 :

A solution of 26.6 g of .5,7,3',4"'-tetra~0-benzyl-3-0-
palmitoyl-(+)-=cyanidan-3-ol in 900 miL of ethyl acetate
(solution is achieved by gentle warming) is introduced into
a two Litre flask. 16.0 g of paliadium—on-charcoaL (102
_strength) are then added and the mixture is hydrogenated.

The palladium is separated off by filtration and the filtrate
is evaporated to dryness. -Thé residue, a glutinous mass, is
takéngﬂp in 400 mL of hot methanol. 1,500 mlL of water are
added, with stirring, and stirring is continued at room tem-
perature for one night and then in an ice-bath for 48 hours.
The precipitate formed is filtered off and dried under a high
vacuum over phosphorus pentoxide at room temperature. The
resulting 3-0-palmitoyl~(+)-cyanidan-3-ol has a melting pofnt
of 67 ~ 69°¢. '

" Example 8

The procedure followed is as described in Example 2:
the palladium black:  is obtained by hydrogenation of 18 g .of
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palladium chloride in 900 mlL of ethyl acetate, and 40 g of
5,7,3',4'—tétra—benzyl-S—O—tetrahydrophthaLyL—(#)-cyanidan-
3-ol in 1,800 mlL of ethfl acetate are then hydrogenated as
in Example 1. After removal of the organic solvents by
forming an azeotrope with water, the residue is dried to
constant weight under a high vacuum over phosphorus pentoxide.
3-0-(2-Carboxy-cyclohexane~carbonyl)-(+)-cyanidan-3-ol of '
melting point 138 - 140°C is thus obtained.
Example 9

30 g of paLLadium'chLoride which have been suspended
in 4.5 L of methanol are hydrogenated in a 10: L flask. The
reaction takes one hour and consumes approximately 4.92 L of
hydrogen. The resulting palladium black is washed 4 times
with in each case one Litre of methanol and then 4 times with
in each case one Litre of ethyl acetate. A solution of 113 g
of 5,7,3",4'-0-tetra~-benzyl-2-0-benzoyl-(+)~cyanidan-3-ol in
4 Litres of'ethyL acetate are added to the catalyst, mixed
with a LittLe ethyl acetate. The_mixture is Hydrogenated for
approximately 1 1/2 hours, the catalyst is filtered off and
washed with 250 mL of ethyl acetate and the filtrates are
combined and distilled under reduced pressure at 40%Cc. The
residue is taken up in 5 Litres of water and the resulting
suspension is stirréd at room temperature for 30 minutes and
then evaporated in vacuo at 40°C to a volume of approxi-
mately 500 mL. This is repeated twice and, fiﬁally, the pro-
duct is dried to constant weight over silica gel under a high
vacuum. Amorphous 3-0-benzoyl-(+)-cyanidan-3-ol of melting
point 132 - 135%C is thus obtained. '

Example 10

3-0-(4-Fluoro~benzoyl)-(+)=-cyanidan-3-ol of'melt%ng
point 131 - 133%C is obtained analogously to Example 9, but
using 115.8 g of 5,7,3',4'~tetra-0-(4-fluoro-benzoyl)~(+)~
cyanidan-3-ol as thé starting substance.

Example 11

As in'ExampLe 9, the palladium black is prepared
starting from 40 g of palladium chloride suspended in 4.5
Litres of methanol, the methanol is replaced by ethyl acetate
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and 130 g of 5,7,3',4"'~tetra~-0-benzyl-3-0-(3,4-dibenzoyloxy-
benzoyl)-(+)~-cyanidan-3-ol, dissolved in 5.5 L of ethyl ace-
tate, are hydrogenated. The organic solvents are removed by
forming an azeotrope with water, the residue is dissolved in
500 mL of water and the prodbct is Lyophilized to constant
weight. 3-0-Protocatechyl-{(+)-cyanidan-3-ol of melting point
166 - 168°C is thus obtained.

Example 12

The procedure followed is as described in Example 2,
to give 3-0-acetylsalicylyl-(+)-cyanidan-3-ol of melting
point 118 - 119°C from 24.5 g of 5,7,3',4'-0O-tetra-benzyl-
3-0-acetylsalicylyl-(+)-cyanidan-3-ol.

Example 13 _ .

Analogously to Example 1, palladium black is prepared
from 24 g 6f paltadium chloride in 3.6 L of methanol and 64 g
of 5;?,3’-4'-O-tetra-benzyl—3—(2—ca;boxy-benzoyl)-(+)-cyani—
dan-3-ol in 3.5 L of—ethyl acetate are hydrogenated. After
the catalyst has been filtered bff and the orgénic solvents
have been evaporated off, the residue is taken up in 2 Litres
of efhanoL, the solution is concentrated to about 100 mlL,
this procedure is repeated twice and the residue is then
dried to constant weight at 40°C under a high vacuum. 3-
O-(Z-Carboxy—benzoyl)-(+)-cyanidan-3-ol of meLting'point
139 - 142°C s thus obtained.

Example 14

Palladium black is.prepared as described in Example
1, the methanol is then replaced by ethyl acetate and 30.8 g
of 5,7,3',47-tetra—U-beniyL—S—(N—phenyLcarbamoyL)—(+)—cyanﬁ-
dan-3-ol in 1,600 ml of ethyl acetate are hydrogenated.

After the catalyst has been filtered off, the filtrate is
evaporated to a volume of approximately 50 miL, 250 ml of
water are added and the pH is brought to 6 with agqueous
sodium hydroxide solution (IN). The mixture is evaporated in
vacuo at 40°C, 500 mbL of water are then added and the mix-
ture. is evaporated again. This procedure is repeated 3
times, the residue is dissolved in 1 Litre of ethanol and the
solution is evaporated again. This procedure is repeated,
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the product is then taken up in a mixture of 300 mlL of
ethanol and 300 mlL of water, the mixture is evaporated and,
finally, the residue is taken'up in S00 mL of water. The
mixture is evaporated to a volume of approximately 100 mL and
the precipitate formed is filtered off and dried to constant
weight in vacuo. 3-0-(N-Phenylcarbamoyl)-(+)-cyanidan-4-ol
of melting point 189 - 200°C is thus obtained;
' Example 15

The procedure followed is as described in Example 2,
but 18.2 g of 5,7,3"',4'-tetra-0-benzyl-3~-0-methanesulfonyi-
(+)-cyanidan-3-ol are used aé the starting substance and are
hydrogenated in 600 mL of ethyl acetate. The solvent is dis-
tilled off at room temperature and the-residue is dried at
room temperature under a high vacuum. The residue is taken
up in 500 ml of ethanol at room temperature, the mixture 1is
then concentrated under a high vacuum at 0°¢ to approximately
50 mt, this procedure is repeated twice and the product is
then dried at 35%C in vacuo in the course of 15 minutes and .
brougﬁt to constant weight under a high vacuum at room tem-
perature. 3-0-Methanesulfonyl-(+)-cyanidan-3-ol is thus
obtained. This substance already decomposes slowly at room
temperature; it can be kept in a refrigerator at.-30°c for
- several days.

Example 16

As described in Example 7, a solution of 40 g of
5,7,3',4"~tetra~0-benzyl-3-0-(4-methyl-benzenesulfonyl)-(+)-
cyanidan-3-ol in 1.8 L of ethyl acetate is hydrogenated with
20 g of palladium-on-charcoal (10X strength) in a 3 Litre flask.
The hydrogenation takes 2 1/2 hours. The palladium and the.
charcoal are filtered off, the filtrate is evaporated to dry--
ness in vacuo at room temperature, 1.7 L of ethanol are added
and the mixture is distilled at 0°C under a high vacuum.
When the volume has reached approximately 100 mlL, 800 mlL of
ethanol are added and distillation is continued at 0%C. The
residue is.warmed to 35%C under a high vacuum in the course
of 15 minutes and is kept at this temperature until it
reaches constant weight. 3~0-(4-Methyl-benzenesulfonyl)-(+)-
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cyanidan-3-0ol is thus obtained. To prevent decompos{tion,
it is kept in a refrigerator at -30°%¢c. ' ”
. Example 17

A suspension of 29 g of palladium chloride in 2.9
Litres of methanol is hydrogehated in a 10 Litre flask. The
methanoL.is decanted and the paLadiqm (sic) black fofmed is
washed first three times with 300 mL of methanol énd_then
three times with 300 mL of ethyl acetate. A solution of
54.5_9 of 5,7,3',4'étetra—O—benzyt-3~0—(Z-cyano-ethyf)-(+)-
cyanidan-3-ol in 2.9 LU of ethyl acetate is then added and
hydrogenation is carried out. After tﬁe*catalyst has been
filtered off, the solvent is evaporated off under reduced
" pressure, the residue is dissolved in 1.5 L of water and the
: soLution is evaporated on a Rotavopor (sic) at 40%C in vacuo
'to a volume of approximately 500 ml. This-procedﬁre is re-
peated twice and the product is then Lyophilized to constant
weight. 3-0-(2-Cyano-ethyl)-(+)-cyanidan-3—-ol is thus obtained.
Yield: 25 g (equal to 94% of theory). ” |

' Example 18

56 g of 5,7,3',4'-tetra-0-benzyl-3-(2-cyano~-ethyl)-
(+)¥cyanidan—3—ol, 4 Litres of absolute ethanol and 100 mlL of
chloroform are introduced into a 10 Litre flask. -The mixture
is warmed at 60°c, with exclusion of moisture, until -a
complete solution is obtained, the solution is then allowed
to cool to room temperature and the flask is filled with
.argon. 25 g of palladium-on-charcoal (10% strength) are
added, under argon, and hydrogenation is carried out.
Approximately 12 Litres of hydrogen are consumed. The hydro-
gen is then replaced by nitrogen, the catalyst is filtered
off and the residue is evaporated under a moderate vacuum.
The residue is processed with 1 Litre of ethyl acetate and
the resulting suspension is stirred at 40°C for 30 minutes.
The solvent is evaporated off to a8 volume of approximately
200 ml, the residue is cooled to approximately 0°c and
filtered and the residue is washed with ethyl acetate. The
treatment with ethyl acetate is repeated'tuice and the resi-
due is then washed twice with ethyl acetate and twice with
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methylene chloride and dried under a high vacuum at room
temperature for 24 hours. .The product is taken up in 2
Litres of water and the mixture is.then concentrated under
reduced pressure to a volume of approkimatety 200 mL. 1.8
-litres of water are added and the mixture is again concen-
trated to a volume of approximately 200 mlL. This'solution._
is then LyophiLi;ed to constant weight. The hydrochloride of
3—0—(3-aminopropyl)-(+)—cyanidan-3-ol is thus obtained.
Melting point = 195%C (with decomposition).
Example 19
5.0 g of sodium hydride (about 55% strength) in an
0oil suspension are introduced into. a 500 mlL flask equipped
with an ascendfng condenser, which carries a calcium chloride
tube, a feed adapter with pressure compensation, a cannula
for introduction of nitrogen, a thermometer and a sfirrer.
A vigorous stream of nitrogen is allowed .to flow through for
5 minutes and_the stream of nitrogen is then reduced so that
60 mL of anhydrous tetrahydrofuran can be added dropwise in
drops (sic). The mixture is uarméd to 40% by means of an
external oil bath and 7.5 mt (17 g) of freshly distilled
methyl jodide are then added dropwise, with stirring. A solu-
tion of 52.0 g of 5,7,3',4'-tetra-0-benzyl-(+)-cyanidan-3-ol
in 170 mt of tetrahydrofuran is then added dropwise in the
course of one hour. The mixture is left to react for 1 1/2
hours, while stirring, during which the temperature is kept
at 40°C. The mixture is cooled to room temperature, 200 mti
of water are added and the mixture is stirred for 15 minutes.
It is filtered and the filtrate is introduced into a decant-
ing flLask containing 200 mlL of toluene and 200 mlL of water.
The organic phases are separated off"and washed'uith-SD ml
of water. The aqueous phases are extracted twice with 400 ml
of methylene chloride and the combined organic phases are
dried ovef magnesium sulfate and evaporated under a moderate
vacuum at 40°C. The residue is dried under 15 mm Hg at
45°C during the night. This residue is taken up in 510 ml
of methoxyethanol at 100°C, the . mixture is filtered hot and
the filtrate is cooled slowly, with stirring. After 8 hours,_
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he (sic) precipitate formed is filtered off and washed with
30 mL of cold methoxyethanol, which has first been dried at
50°c in vacuo for one night. 5,7,3',4'-Tetra-0-benzyl-3-0-
methyl~-(+)~cyanidan-3-ol of meLting point 124 - 125% is
thus obtained.
' . Example 20
An aqueous solution of 1.5 Li;res of 50% strength
sodium hydroxide solution, a solution of 52 g of 5,7,3',4'~
tetra-0-benzyl-(+)~cyanidan-3-ol in 1.5 Llitres of butyl

chloride and 6.8 g of tetrabutylammonium bisulfate are intro-

ducedainto a 6 Litre flask equibped with a mechanical stirrer
and an ascending condenser. The mixture is warmed to 50°%C
and kept at this temperature fdr 2 hours 45 minutes, with
vigorous stirring. After cooling to room temperature, the
two phases are separated and the organic phase is washed
three times with 300 mlL of water aﬁd dried over magnesium
sulfate. It is filtered and the butyl chloride is distilled
off. The residue is crystallized twice in 3.2 Litres of
absolute ethanol. After drying, 5,7,3'-4'-0-tetra~benzyL—3—
O-butyl-(+)-cyanidan-3-ol of melting point 55 - 56% is
obtained. N '
. Example 21

52 g of 5,7,3',4"'-tetra~0-benzyl-(+)-cyanidan-3-ol in
360 mlL of anhydrous pyridine are introduced into a SDO mb
flask, equipped with a pressure inlet adapter, a condenser
which carries a calcium chloride tube, a nitrogen inlet tube
and a magnetic stirrer, under nitrogen and while stirring,
and 17 g of butyryl chloride are added. The mixture is left
to react at room temperature for 5 1/2 hours, with stirring,
and 500 ml of water containing pieces of ice are then added.
The mixture is stirred for one hour and the oily Layer is
separated off. This is stirred first with 500 mlL of anm
aqueous solution of sodium bicarbonate (1 N) and then twice
‘with 500 mL of water. The solid product which forms is
washed with water and dried in vacuo. The residue is crystal-
Lized in a mixture of 3 Litres of efhénot and 400 mlL of ace-
tone. 5,7,3',4'-Tetra~-0-benzyl~3~-0-butyryl-(+)-cyanidan-3-
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ol, which, after drying, has a melting point of 92 - 93°C,
is thus obtained.
: . Example 22
5,7,3',4'-Tetra-0-benzyl~3-0-(3,3~dimethyl-butanoyl)~
(+)-6yanidan-3-ol of melting point 58°C is obtained analo-
_ gously to Example 21, but using 21.5 g of 3,3-dimethylbutan-
oyl chLoniae as the starting substance. The reaction takes
one hour. |
Example 23
_52 g of 5,7,3',4"'-tetra-0-benzyl-(+)-cyanidan-3-ol,
400 mg df triethxlahine, 80 mL of pyridine and 16 g of '
'sucqinicﬁanhydride are introduced into a 1 litre flask with
a condenser which carries a calcium chloride tube. The mix-
turelis warmed under the reflux condenser for one hour, the:
solvents are then removed in vacuo at 40°C and the residue
is washed twice with 300 mL of water, which has been brought
to pH 3 with thydrochloric acid, and then twice with distilled
water. The product is crystallized twice in 3 Litres of
ethanot. 5,7,3',4'-Tetra-0-benzyl-3-0-(3-carboxy~propionyl)-
(+)~cyanidan-3-ol of melting point 95 - 96°C is thus obtained.
| Example 24 '
Analogously to Example 21, but in a 1 Litre flask and
starting from 104 g of 5,7,3',4'~-tetra~0-benzyl-(+)-cyanidan-
3-ol in 720 mL of pyridine and in the presence of 61 g of
caproyl chloride, the mixture is warmed to 50°C in the
course of 1 1/2 hours, with stirring, and is then poured onto
3 Litres of an ice-water mixture, the mixture is stirred for
1 hour and the precipitate formed is filtered off, washed in
(sic) first twice with 1 Litre of (1N) aqueous sodium hydrox-
jde solution and then twice with one Litre of water and dried
in vacuo at room temperature'over phosphorus pentoxide. The
product is then crystallized from 1.4 L of methoxyethanol and
5,7,3",4'-tetra-0-benzyl-3-0-decanoyl~-(+)-eyanidan-3-ol of '
melting point 88 -~ 89%C is thus obtained.
Example 25
The procedure followed is as in Example 21, using
44 g of patmitoyl chloride and heating the reaction mixture



0,003,274 I (Eip
- 38 - - _
at:90°C in the course of two hours. The resulting 5,7,3',
'4'—tetra—O—behzyL-S—O-paLmitoyl-(+)—cyanidan-3eol is purified
by dissolving in 80 mlL of acetohe, under the influence of
heat, and adding 3 Litres of ethanol dropwise to this solu-
tion.~ Melting point = 57 ~ 59%.
_ Example 26
_ The working out (sic) is as ih Example 23, but 24.5 g
of'tqtrahydrophthalic anhydride are used. The .reaction mix-
ture is boiled under a reflux condenser for 45 minutes and
the solvent is distilled off under a moderate vacuum at
40°C. The residue is taken up in 600 mlL of methylene
chlbfide and the mixture is extracted twice with 500 mL of 2 N
‘hydrochloric acid and twice with:500 ml of'diétilled water.
The methylene chloride solution is dried over magnesium suL-
fate and the solvent is evaporated off. The residue is re-
crystallized from'a mixture of carbon tetrachloride and
petroleum ether. 5,7,3',4'-Tetha-D-béniyl-S-O-tetrah}dro-
phthalyl-(+)~cyanidan-3-ol of melting point 67 - 68°C is thus
obtained. '
Example 27
The prooedhré followed is as in Example 21, but using
22.5 g of'benzoyl chloride, and Fﬁe reaction mixture is '
héateg at 80°C for 6 hours. The mixture is washed with.
sodium bicarbonate, whereupon a solid product separates out,
and this is crystallized from a mixture of 7 litres of
ethanol and 1.25 litres of acetone. 5,7,3',4'-Tetra-0-
benzyl-3-0-benzoyl-(+)-cyanidan-3-ol of melting point m.p.
115 - 116°C is thus obtained.
Example 28
The procedure followed is as in Example 21, but using
25.4 g of 4-fluoro~-benzoyl chloride. The reaction mixture is
kept at room temperature for ? hours. The solid product is-
dissolved in 3.5 Llitres of acetone under the influence of
heat and a precipitate is obtained by adding 800 mL of water.
5,7,3',4'-tetra—D—benzyL73-0-(4-fluoro-benzoyl)-(+)—cyanidan-
3-olL of melting point 154°C is .thus obtained.
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Example 29

The procedure followed is as in Example 21, but using
56.5 g of 3,4-dibenzyLoxy-5enzoyL chloride in 130 ml of
pyridine.  The reaction mixture is'stirred at room tempera-
ture for 2 hours 45 minutes. The resulting solid product is
recrystallized twice from acetone. 5,7,3',4'-Tetra-O-benzyl-
3-6*(3,4-dibenzyloxy-benzoyl)-(+)-cyanidan-3-oL of melting
point 162 - 163% is thus obtained. '

' Examhle 30

The'procedure followed is as in Example 21, but using
a SOEOtjcn of 32.g of acgtylsaLicyLyL chloride in 180 mlL of
pyriﬂine. The Eeaction_mikture is stirred at 65°c for 2 :
hours. After washing with sodium bicarbonate and with water,
the sotid crude product is crystallized once with 8 Litres
of ethanol and then with a mixture of 5 Litres of ethanol and
1.2 Litres of acetone. 5,7,3’,Z'-Tetra-O-benzyL-3—U-(acetyLr
salicylyl)-(+)-cyanidan-3-ol of melting point 136 - 137°%
is thus obtained. _
_ Example 31

~ 260 g of 5,7,3',4'-tetra-O-benzyl-(+)-cyanidan-3-ol,

89 g of phthalic anhydride, 3 Litres .of triethylamine and 1
Litre of pyridine are introduced into a 6 Litre flask equipped
with'a méthanical stirrer, a reflux coil with a calcium _
_chtoride tube, a nitrogen inlet adapter and a thermometer.
This mixture is boiled (92°C) under the reflux condenser for
9 hours, under nitrogen, and is then allowed to cool to room
temperature and is filtered. The mixture is evaporated in
vacuo at 40%¢ on a Rotavapor, the oily residue is taken up
in 500 mL of ethylene chloride and the mixture is extracted
twice with 500 mlL of 2 N aqueous hydrochloric acid and twice
uith.SOO mL of water. The drganic solution is dried over
magnesium sulfate, filtered and evaporated to dryness. The
crude product is recrystallized from 2.5 Litres of foiuene
and 1.6 Litres of ligroiﬁ. 5,7,3',4'-Tetra~-0-benzyt~3-0-(2-
carboxy-benzoyl)-(+)=-cyanidan-3-ol of melting point 127 -
129°C is thus obtained.
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The procedure followed is as in Example 21, but the
‘reaction is carried out in a 1 Litre flask using 65 g of
5,7,3',4'-tetra-0-benzyl-(+)-cyanidan-3-ol in 800 mL of pyri-
dine. The mixture is boiled under nitrogen at 100°%¢ and
17.1 ml (18.7 g) of M-phenyl (sic) isocyanate are added drop-
‘wise. The mixture is Left at 100%C for 1 hour and then
cooled to rbom temperature and filtered, and 6 litres of
water are added, with vigorous stirring,_whereupon a white
powder forms. The powder is filtered off and the residue fs
washed with & Litres of water and dried in vacuo at 60°c for
-2 days. It is crystallized from 8 Litres of acetone and
5,7,3',4'-tetra-O—benzyL43-0-(M-phenyLféiﬁbamoyl)-(+)-cyani—
dan-3-ol (sic) of melting point 204° fs obtained.
. Example 33
65 g of 5,{,3',4'-tetra-G—benzy(~(+)-cyanidan-3-oL,
dissotved in 500 mlL of pyridine and 25 ml of triethylamine,
are introduced into a 750 mL flask equipped with a magnetic
stirrer, a calcium chloride tube, an jnLet adapter and a
nif:ogen feed. A stream of nitrogeh is allLowed to flow
through, the mixture is cooled to -15°C and 23 g of methane-
sulfonyl chloride are added in the course of 30 minutes. The
reaction mixture is stirred at -15°C for 30 minutes and is
then poured onto 2.5 litres of an ice-water mixture, the pre-
cip@tate is filtered off and stirred with one Litre of water
and the mixture is filtered. After drying over phosphorus
pentoxide, the resulting product is recrystallized from 2
Litres of n-butanol, the mixture is filtered and the product
is washed with 250 ml of methanol and then with 500 mlL of
methanol. . The substance is dried at room temperature in
vacuo over phosphorus pentoxide. '5,7,3',4'-Tetra-0-benzyL—3-
O-methanesul fonyl-(+)-cyanidan-3-ol of meLting pofnt 138 -
139°C is thus obtained. | | ' '
Example 34
158 g of 5,7,3',4'-tetra-0-benzyl-(+)-cyanidan-3-ol
and 250 ml of pyridine are introduced into a 500 mlL flask
equipped with a reflux condenser, which carries a calcium
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chloride tube, a nitrogen feed, a thermometer and a mechanical
stirrer. The mixture is warmed to 90°C, whereupon the mix-
ture dissolves, and 67 g of 4-methyl-benzene-sulfonyl chloride
are then added hot, and the solution is kept at 90°C for 4
hours, under nitrogen and while stirring. The mixture is
then cooled to ~30°C and is lLeft to stand for 2 1/2 hours,
whereupon a precipitate forms. 1.5 litres of water are added,
the mixture is stirred and the precipitate is filtered off,
washed with a 1 N solution of aqueous sodium bicarbonate and
then with water, until the filtrate is neutral, and recryséal—
Lized from 5 Litres of chloroform and 20 Litres of isdpropanoL.
5,7,3',4'—Tetra-O—benzyL-3-D-(4-méthylbenzenesuLfonyL)-(+)— |
cyanidan-3-olL of melting point 173 - 174°C is thus obtained. -
' Example 35
_ First a solution of 300 g,of 5,7,3’,4'-tefra-0—benzyl—
(+)-cyanidan-3-ol in 3 Litres of toluene and then 4.5 Litres
of an aqueous solution of sodium hydroxide (50% strength) fol-
Lowed by 16 g of Triton 8 are introduced, slowly and with stir-
ring, into a 20 Litre flask with a decanting ampduLe and a
mechanical stirrer. Stirring is continued and 82 g of acryloni-'
trile are then added dropwise in the course of 45 minutes. The
mixture is stirred vigorously at room temperature for Zlhours}
30 g of acrylonitrile are then added and stirring is continued
for one night. A 3rd portion of 100 g of acrylonitrile is then
added. The mixture is stirred for a further 2 hours and the
toluene phase is isolated and washed 3 times with 1 Litre of
0.1 N hydrochloric acid and then with 2 Llitres of water. The
toluene phasé is dried over magnesium sulfate and the toluene
is evaporated off. The residue is taken up in 1.8 litres of
acetone and this solution is added to 5.4 Litres of boiling
ethanol, with vigorous stirring. The 5,7,3',4'-tetra—0?benzyl-
3-0-(2-cyano-ethyl)-(+)~cyanidan-3-ol precipitates out on
cooling and is filtered off and dried. Melting point = 100 -
101°¢. |
Example 36 _
52 g of 5,7,3',4'—tetra-O—benzyL-(+)-cyanidan-B—o(,
260 ml of anh]drous dioxane and 130 mg of paratoluenesulfonic
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acid are introduced into a 500 mlL flask equipped with a
nitrogen inlet, a feed adapter which is preésure-compensated,
a calcium chloride tube and a magnetic stirrer. 26 mL (24 g)
of dihydropyran are slowly added to this mixture, with
stirring. The mixture is stirred at room temperattre for
2 1/2 hours and filtered and the filtrate is evaporated in
vacuo. The residue is ‘taken up in 500 mL of chioroform and
the resulting solution is washed first twice with 300 mlL of
a 1 N solution of aqueous bicarbonate and then with 300 ml of
distilled water. The chloroform solution is dried over mag-
nesium sulfate, filtered qnd evaporated. The residue is
dried under a high vacuum at room'temperaturé. 5,7,3"',4"'~
Tetra—OFbenzyl—S-U—tetrahydropyranylf(+)-cyahidan-S-oL ié
thus obtained as a mixture of 2 diastereoisomers. The pro-
duct is a glutinous mass; the melting point of which cannot
be determined.

‘Example 37 . _
, A suspension of 92.8 g of a 55% strength‘dispersion
of sodium hydride in oil (51 g of NaH) in one Litre of freshly
distilled dimethyLformamide is prepared under nitrogen and
uith thorough stirring. The suspension is cooled to a tem-
perature of between -5 and 0°C and a solution of 145 g of
(+)-cyanidan~3-ol in 2 litres of freshly distilled dimethyl~
formamide is added, so that the temperature of the dispersion
remains constant. The hydrogen formed is removed by circulat-
ing nitrogen.

' After the introduction of the (+)-cyanidan-3-ol, the
mixture is left to stand at a Llow temperature for 15 minutes
and 276.5 mlL of benzyl bromide are then added in the course
of 1 1/2 hours so that the temperature does not rise above
0°C. The mixture is Left to stand at this temperature for
a further half an hour and is then warmed to room temperature.

The dimethylformamide is distilled off in vacuo at
60°C, the oily residue is taken up in 3 Litres of tri-
chloroethylene and the organic solution is washed with 3
litres of distilled water and filtered. The filtrate is
concentrated and the residue is cooled, and 5,7,3',4"'-tetra--
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0-benzyl—(+)-cyanidah-3—oL,twhidh crystallizes in the form of
white needles, is thus obtained. Melting point = 144 - 145°C.

' '~ Example 38 ' S
5,7,3',4'-Tetra-U—benzyL-(f)-cyanidan—3—oL is
obtained under the same conditions as in Example 37, but
;using dimethylformamide which has been thoroughly dried.
: Example 39 '

Tetra-O-benzyl-5,7,3',4'-(+)~cyanidan-3-ol is
"obtained analogously to Example 3?, but using 2.25 mol of
benzyl chloride. |

ExampLe;AO : ; : ,

A solution of. 1.45 g of (#)-cyanidan-3-ol in 20 ml of
freshly distil(ed'dimethyl_suLfoxide is added sLowlY, while
stirring and at room temperature, is-added (sic) to a solu-
tidn of 0.93 g of a dispersion of sodium hydride in oil
(0,51 g of NaH) in 10 ml of dimethyl ;ulfoxide, which has
been freshly distitled. The hyﬂrogen formed is removed by
cﬁrculating hitrogen. After the mixture has been stirred at
room temperature for one hour, the evolution of nitrogen
virtually ceases and thg SOHium salts (sic) of (+)-cyanidan-
3-ol 9s partly deposited on the uaLL.of‘the flask. 2.68 ml
of benzyl bromide are then added dropwise. The mixture is -
left to stand at room temperature for 1 1/2 hours, wifh
stirring, and the reaction solution is then introduced slowly
and with stirring into 300 mlL of a cold agueous 10% strength
solution of sodium chloride. The precipitate is filtered off
‘and dried in vacuo at 80°C and then.récrystaltized frpm'

40 mlL of carbon tetrachloride. 1.96 g of 5,7,3',4'-fetra<0--
benzyl~-(+)-cyanidan-3-ol are obtained.
Example 41 '

The procedure followed is as in Example 37, but 416 g
df a-bromo-o-xylene are used instead of benzyl bromide. The
residue obtained after evaporation of the dimethylformamide
is taken up in chloroform and the solution is washed Qith
distilled water, filtered and evaporated. .The residue is
crystallized from a mixture of benzene and petroleum ether
(6:3 volume/volume). 5,7,3',4'-Tetra-0-(2-methyl-benzyl)-
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(+)-cyanidah-3-ot of melting point 88 - 90°c is thus
obtained. '
Example 42 _
5,7,3',4'—Tetra-D-(4—methyL-bénzyL)-(+)—cyanidan-3-ot,
which melts at 66 - 70%C after recrystallization from
carbon tetrachloride, is obtained analogously to Example 37,
but using 416 g of a-bromo-p-xylene instead of benzyl bromide.
Example 43
] 5,7,3',4'-Tetra-0-(2-bromo-benzyl)-(+)-cyanidan-3-ol,
which is recrystallized from a mixture of chloroform and
carbon tetrachioride (4D:SSavoLume/voLume), fs obtained
anaLogousLy to Example 37, but usin§-562 g of 2-bromobenzyl
bromide instead of benzyl bromide. Melting point = 155 -
157%C. - |
‘ Example 44
_ 5,7,3',4'-Tetra~-0-methoxymethyl-(+)=-cyanidan-3~ol,
which has a melting point of 92 - 93% after recrystalliza-
tion from a mixture of water and methanol (1:1 volume/volume),
is obtained analogously to Example 37, but using 181 g of
chlorodimethyl ether instead of benzyl bromide.
'Example 45
5,7,3",4'-Tetra~-0-allyl-(+)-cyanidan-3-ot, which has
a melting point of 78.5 - 80°C after recrystallization
from n-hexane, is obtained analogously to Example 37, but
using 272 g of allyl bromide instead of benzyl bromide.
Example 46
5,7,3',4'-Tetra-0-ethoxycarbonyl-(+)=~cyanidan-3-ol,
the melting point of which is approximately 65°C, is
obtained analogously to Example 3?;"but using 244 g of ethyl
chloroformate (sic) instead of benzyl bromide.
Example 47
1.45 g of (+)-cyanidan-3-ol are dissolved in 50 mL of
anhydrous acetone, 6.91 g of anhydrdus potassium carbonate
are added and it (sic) is heated under reflux in nitrogen.
A solution of 6.26 g of p-bromo-phenacyl bromide in 30 mlL of
anhydrous acetone is added to this solution and the mixture
is boiled for a further 3 hours, with mechanical stirring.
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After the reaction mixture has cooled, the séLts are filtered
off and the solution is evaporated to dryhess. The residue
is taken up in 50 ml of chloroform, the chloroform solution
is washed 3 times with 50 ml of water, the chloroform is
evaporatéd off, the residue is dissolved in approximately
1,000 ml of ether and the ether solution is filtered and
;oncentrated to 150 mt. 5,7,3',4'-Tetra-0-(4-bromo-phenacyl)~-
-(4)-cyanidan?3-oL, which has a melting point of 127 -3129°C
after recrystallization on (sic) ethanol, is thus obtained.

_ Example 48 _

5.4 g of sodium hydride in a suspension in oil (55%
strength) are introduced, under nitrogen, into a 500 ml flask
equipped'with a reflux condenser, which carries a calcium
chloride tube, a nitrogen inlet and a feed adapter and a
magnetic stirrer, the sodium hydride is washed twice with
50 mL of anhydrous hexane to remove the oil and is dried in
vacuo—and a solution of 32.5 g of 5,7,3',4'~-tetra-0-benzyl-
(+)-cyanidan-3-ol in 200 mL of tetrahydrofuran (anhydrous) is
added. The miiture is warmed under reflux for 2 hours and
cooled in an ice-bath and a solution of 9 g of methoxyhethyL
chloride in 40 mlL of anhydrous tetrahydrofuran is added drop-
wise in the course of 45 minutes. The mixture is stirred in
the ice-bath for 2.5 hours, the solution is filtered over
Cellite and the filtrate fs evaporated to dryness at room
temperature on a Rotavapor. The residue is crystallized
twice from a mixture of 200 mlL of acetone and 500 ml of 2~
propanol. The resulting 5,7,3',4'-tetra-0-benzyl-3-0- _
methoxymethyl-(+)-cyanidan-3-ol has a melting point of 108 -
110°. |

Example 49

7.15 g of palladium chloride, suspended in 2.4 Litres
of methanol, are hydrogenated in a S Litre flask. The
majority of the methanol is decanted off and the palladium is
washed 4 times with 4 Litres of methanol and 4 times with
200 ml of ethyl acetate. During the Last decanfing phase, a
thin Layer of ethyl acetate is Left over the palladium. A
solution of 20 g of 5,7,3',4'-tetra-0-benzyl-3-0-methoxy-
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methyl-(+)-cyanidan-3-ol in 2.4 Litres of ethyl acetate'is
added. Hydrogenation consumes 3.6 Litres of hydrogen and
takes'S hours. The palladium is thén filtered off and washed
twice with 200 mi of ethyl acetate, the combined ethyl ace-
tate solutions are evaporated, 700 ml of ethanol are added to
the.residue, the mixture is evaporated to approximately 100
mlL and this procedure is repeated a second time and then ...
(sic) twice with 700 ml of water. The residue is dried to
constant weight under a high vacuum at room temperature. 3-
- Methoxymethyl -(+)=-cyanidan- 3 -ol of melting po1nt 106 -
109%¢ is obtained.

' Example 50 .

42.5 g of boron trifluoroetherate in 50_mL'of diglyme
freshly distilled over sodium are introduced info a flask A
equipped with a nitrogen inlet, an inlet adapter and a vacuunm
connector. A ... (siq) 7.65 g of sodium borohydridé in
250 mllof diglyme is.introduced through the feed adapter.

A solution of 28 g of 5,7,3',4'-tetra-0-benzyl-3-0~
(2-cyano-ethyl)-(+)-¢cyanidan-3-ol in Sbﬂ m{ of tetrahydro-
furan, which has been freshly distilled over sodium, is
introduced into a second flask B equipped with a feed adapter,
a cannula connected to the vacuum cannula of flask A, an
independent nitrogen feed and an ascending condenser, the top
opening of which ... (sic) with a wash bottle containing
acetone. The two flasks A and B are equipped with a magnetic
stirrer, and flask A 1s stirred vigorously whilst flask B is
stirred gently. A stream of nitrogen is flushed through '
fl=sk A, flask B, the condenser of flask B and the wash
bottle. A solution of sodium borohydride is introduced drop~
wise into flask A in the course of 1 1/2 hours, whereupon
boron hydride is formed and is transported with the nitrogen
into flask B. There it reduces the Z-cyano-gthyl grouping
to the 3-amino-propyl grouping. When the introduction of
sodium borohydride has ended, the mixture is allowed to react
for 5 1/2 hours. 100 mlL of absolute ethanol are then added |
“through the feed adapter of flask B, evolution of gas being
found. '
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The contents of flask B are then distilled on a
Rotavapor in vacuo at a temperature below 30%. The Hesidye
- is taken up iin 200 mL of boiling butanol and the mixture is
then Left to stand at 4°C overnight, whereupon an oil forms.”
The butanol is decanted and this treatment is repeated 4
times. )

The combined butanol extracts are dried on a Rota-
vapor and the residue is dried to constant weight under a
'high vacuum over phosphorus pentoxide for 24 hours. The
resulting 5,7,3',4'-tetra~-0-benzy(-3-0-(3-amino-propyl)-(+)-
cyanidan-3-ol has a melting point of 93 - 959%¢.

' ' Example 51.

A suspension of 65.5 g of a dispersion of sodium
hydride in oil (55% strength) in 700 mL of freshly distilled
formamide is prepared under nitrogen, with vigoroué stirring.
This suspension is cooled to -5 to 0°C and a solution of
650 g of 5,7,3',4'-tetra-0-benzyl-(+)~cyanidan-3-ol in 3,800
ml of freshly distilled dimethylformamide is slowly added
such that the temperature remains between -5 and 0%C. 15
minutes later, 178.5 mL of benzyl bromide are added in the
course of approximately 45 minutes such that the temperature
'aLways_remains below 0°C. This temperature is maintained
for a further 30 minutes, the mixture is allowed to warm to
room temperature, with stirring, the dimethylformamide is
distilled off in vacuo at 60°C on a Rotavapor, the residue
is taken up at (sic) 3 Litres of chloroform at room tempera-
ture and the chloroform solution is then washed 3 times with
2 Llitres of water, filtered and evaporated. The residue is
taken up in 1,750 mL of hot benzene and petroleum ether is
added slowly, under the influence of heat and with stirring,.
until the mixture starts to become cloudy (about 1 Litre of
petroleum ether is required). After cooling, 3,5,7,3',4"'~
penta-0-benzyl-(+)-cyanidan-3-ol of melting point 119 -
121°¢ is obtained.

_ Example 52 o

0.96 g of a 55% strength dispersion of sodium hydride

on (sic) oil is introduced into a 50 mlL flask with a feed a&;hter,



0,003,274 L O‘

a nitrogen feed and a condenser, which carries a calcium
chLorﬁde tube, and the entire set-up is dried by warming in

a stream of nitrogen. After cooling under a gentle stream of
nitrogén, 10 ml of freshly distilled dimethyl sulfoxide are
introduced and the mixture is stirred at room temperature.

A solution of 1.45 g of (+)-cyanidan-3-ol in 15 ml of freshly
distilled dimethyl sulfoxide is added dropwise, whereupon
hydrogen is evolved. 30 minutes Later, a solution of 2.74 ml

‘of methoxyethoxymethyl chloride in 10 mt of dimethyl sulfoxide

are added, 30 minutes lLater the reaction solution is poured
into 150 mL of water saturated with sodium chloride and the
pH is brought to 7. A glutinous brown-black precipitate is
obtained and is extracted 3 times with 100 mL of toluene.
The resulting solutions are combined and washed 3 times with
50 mL of water. The toluene is removed and the resulting
brown-red oil is extracted under reflux 10 times with 100 ml
of n-hexane. The n-hexane solutions give 5,7,3',4'-tetra~0-
methoxyethoxymethyl-(+)-cyanidan-3-ol in the form of a yellow-
oil, which is decomposed at 150°c/0.02 mm Hg.
Example 53

52 g of 5,7,3',4'-tetra-0-benzyl-(+)-cyanidan-3~ol in
300 mt of anhydrous pyridine are introduced into a 500 mtl
flask equipped with a feed adapter, a condenser, which |
carries a calcium chloridé tube, a nitrogen feed and a
magnetic stirrer. The mixture is stirred under nitrogen,
18 g of ethyl chloroformate are added dropwise and the mix-
ture is heated at 60°C for 7 hours. It is allowed to cool
and is mixed with 500 ml of ice-water, the precipitate formed
is filtered off and mixed with 500 mL of an aqueous 0.5 N
solution of sodium bicarbonate and the precipitate is fil-
tered off, washed with water and dried in vacuo overnight.
The residue is taken up in 550 ml of acetone and the mixture
is then filtered, the filtrate is boiled with 3.3 Llitres of
ethanol under a reflux.condehser and the mixture is left to
stand at room temperature for 2 days. The precipitate is
fittered off and recrystallized from a mixture of 250 ml of
acetone and 1.5 litres of ethanol. 5,7,3',4'-Tetra-0-benzyl-
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3-O-ethoxycarbohyL;(+)fcyanidan—3-oL of melting point 83 -
84°C is thus obtained.’

| _ Example 54

Palladium black is prepared as in Example 1, starting
from'4 g of palladium chloride, and a solution of 15 g of
. 5,7,3',4'-tetra-ﬁ-benzyl-3-O-ethoxycarbonyl~(+)—cyanidan—S;
ol in 600 mlL of ethyl acetate is added. Hydrogenation is
carried out for 2 1/2 hours, whereupon 2.33 Litres of hydro-
gen are consumed. The péLtadium is filtered off and washed
twice with 200 mlL of ethyl acetate and the combined ethyl
acetate solutions are evaporated to dryness. SOOImL of
ethanol are added to the residue, the ﬁixture is evaporated
to a volume of appfoximately 50 mL, 200 mL of ethanol and -
250 mL of water are added, the mixture is evaporated again
to a volumne of 50 mL, 500 mlL of water are added and the
mixture is evaporated to 50 mL. This operation is repeated
and the precipitate is then filtered off and dried to con-
stant weight under a high vacuum. 3-0-Ethoxycarbonyl-(+)-
cyanidan-3-ol of melting point 123 - 1249C is thus obtained.

Example 55

A solution of 65 g of 5,7,3',4'-tetra-O-benzyl=-(+)-
cyanidan-3-ol in 350 mlL of anhydrous pyridine is introduced
“into a'750 ml flask equipped with a feed adapter, a condenser
coil, which carries a calcium chloride tube, a nitrogen inlet
and a magnetic stirrer. The solution is warmed to 60°c,
31 g of phenylacetyl chloride are then added dropyise, while
stirring and under nitrogen, and the mixture is allowed to
react under the same conditions for 6 hours and, after cool-
ing, is poured onto 1 kg of crushed ice. The mixture is
stirred until the ice has melted, the water is decanted and
the precipitate is washed twice with 1 Litre of a 1N aqueous
solution of sodium bicarbonate and then twice with 1 (itre of
water. The product is dried in vacuo overnight and crystal-
Lized in 1.2 Litres of ethoxyethanol. The S,?)S',A‘—tetra-o-
benzyl-3~0-phenylacetyl~(+)-cyanidan-3~ol thus obtained has
a melting point of 83 - 85°C.
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Example 56

6.5 g of 5,7,3',4"'-tetra-0-benzyl~(+)-cyanidan-3-ot,
1.9 g of 2,4-dinitro-fluorobenzene, 3 g of potassium fluoride,
500 mg of 18-§rown-6— (sic) and 100 ml of anhydrous tetra-
hydrofuran are introduced into a 250 ml flask equipped with
a condénser, which ;arries a calcium chloride tube, a nitro-
gen feed and.a magnetic stirrer. The mixture is boiled under
reflux for 24 hours, while stirrﬁng and under nitrogen, and
is allowed to cool, 250 ml of toluene are added, the mixture
is washed 4 times with 300 ml of a saturated aqueous solution
of sodium chloride, the organic phase is driéd over magnesium
sulfate and the solvents are evaporated off in vacuec. The
.residue is washed twice with 25 mL of petroleum ether and.
then dissolved in 45 ml of chloroform, and 325 mlL of absolute’
ethanol . are slowly added, while boilinQ. The mixture is
allowed to cool, to give an oil which is separated off by
decanting. The product is washed with a Little ethanol and
dried in vacuo in the course of 24 hours. 5,7,3',4"'-Tetra-
O-benzyl-3-0-(2,4-dinitro-phenyl)-(+)-cyanidan-3-ol of melt-
inQ point 61 - 62°C is thus obtained.

' Example 57 -

400 mg of sodium hybrid (sic) (55% strength disper-
sion in o0il) are introduced into a 50 mlL flask, a vigorous
stream of nitrogen is allowed to fiow in over a period of 5
minutes and 5 ml of anhydrous tetrahydrofuran, which has been
freshly.distiLLed over sodium, are added. The mixture is
warmed to 40°C and a solution of 0.5 mL of methyl iodide in
10 mt of anhydrous tetrahydrofuran and then a solution of 2.3 g
of 5,7,3'",4'-tetra-0-methoxymethyl-(+)-cyanidan-3-ol in 10 ml |
of anhydrous tgtrahydrofuran are added. The reaction mixture
is stirred at 40°C for 1 hour and then filtered. 20 mL of
toluene and 40 mL of water are added to the filtrate and the
mixture is shaken and Left to settle before the organic phase
is separated off. This is washed again with 10 mlL of water.
The wash waters are extracted with 30 mlL of methylene chlor-
ide, thé'organic combined extracts are dried over magnesium -
sulfate and filtered and the filtrate is then evaporated on
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a Rotavapor. The oil which remains is taken up in 55 mtL of
methanol, the mixture is treated with active charcoal, the
methanol is evaporated, the oil which remains is extracted
twice wfth 25 mL of petroleum ether under the influence of
heat and the petroleum ether fractions are combined and _
evaporated on a Rotavapor at room- temperature. The oil thus
obtained is 5,?,3f,4'—tetra-O-méthoxymethyL-S-O—methyL-(+)-
cyanidan-3-ol. IR (Nujol) v (cm™1): 2920, 1615, 1590, 1507, ’
1494, 1440, 1400, 1260, 1220, 1155,.1070, 1000, 920, 822.
_ Example 58

110 g ofidofassium-carbbnéte, under a-weak stream of
nitrogen, and then 250 mL of dimethylformamide are introduced
into a.1 Litre flask, and a solution of 20.9 g of (+)-cyani-
dan-3-ol in 250 mlL of dried dimethylformamﬁde.and 71.25 ml
of benzylL bromide, dissolved in 100 ml of dimethylformamide,
are poured in. The mixture is warmed at 100°c for 5 1/2
hours, while stirring and in a stream of nitrogen. The
resulting suspension is filtered hot, the filtrate is evapora-
ted at 80°C in vacuo on a Rotavapor and the residue is
dissolved in 250 mL of chloroform. ~The chloroform solution
is fiLtéred,'washed 3 times with 250 mL of water, dried over
magnesium sulfate and evaporated to dryness. The .residue is
_taken up in 750 mlL of carbon tetrachLoTide'boiling-under
reflux and the brown glutinous re;idue is separated off and
Left to crystallize at room temperature, with stirring and
occasional cooling in a refrigerator. The resulting product
is identical to that of Example 37. Melting point = 144 -
145%. - | |

Example 59

Palladium black is prepared as described in Example:
1, starting from 5 g of palladium chloride, a solution of 40 g
of_5,7,3',4'-tetra-O—benzyL-3-0-phenylacetyL-(+)-cyanidan-3-
ol in 2.25 Litres of ethyl acetate is added, hydrogenation
ijs carried out for 3 days, during which 1.25 Litres o% hydro-
gen are consumed, the palladium is filtered off and washed
twice with 300 mL of ethyl acetate and the combined acetate
solutions are concentrated under reduced pressure. SOQ mL of
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'ethanoL are added to the residpe, the solution is evaporated
to a volume of approximately 50 mL and this operation is
repeated. 250 mlL of ethanol and 250 mlL of water are then
added and the mixture is evaporated to a voLume of about 50
mL. 500 mL of water are added, the mixture is again evapora-
ted to about 50 ml in vacuo, 500 mL of water are added and
the m1xture is evaporated again under reduced pressure. The
residue is dried to constant weight overnight. The 3-0-
phenyl-acetyl-(+)-cyanidan-3-ol thus obtained has a melting
point of 102 - 103°c.

Exampte‘éo -

A solution of 24.8 g of nicotinoyl chloride and
100 mL of anhfdrous pyridine is introduced into a 250 mi
flask, 56 g of 5,7,3',4'~tetra-0-benzyl-(+)-cyanidan-3-ol
are then added dropwise in 4 portions (1 of 26 g and 3 of
10 g, each addition being separated by one hour), while
stirring and under nitrogen, and the mixture is warmed at .
60°¢ for 20 Hours; After cooling, the solution is poured
onto 1 kg of druéhed ice and stirred until the ice has melted.
The glutinous precipitate is decanted off and washed twice
with water, twice with 1 N sodium bicarbonate and then twice
‘with water. The insoluble material, which is still glutinous,
is dried overnight in vacuo, 120 mlL of acetone are added and
the mixture is stirred for 10 mfﬁutes and Left to stand at
-30%C for 2 hours. The precipitate is filtered off and
treated again with acetone. The 5,7,3',4"'-tetra-0-benzyl-3-
U-nicotinoyL-(+)-cyanidan—3-ol'has a melting point, after
recrystallization from 950 miL of methoxyethanol and 1.9
Litres of anhydrous ethanol, of 137 to 138°¢c.

| Example 61 _

1.5 g of 5,7,3"',4"'-tetra-0~benzyl-3-0-nicotinoyl-(+)-
cyanidan-3-ol are hydrogenated in the presence of 100 mL
of anhydrous ethanol, 300 mg of trifluoromethanesulfonic
acid and 1.0 g of palladium-on~-active charcoal (10% strength)
by warming the mixture to 50°C. The reaction takes 5 hours .
and consumes 500 ml of hydrogen. The mixture is cooled and
then filtered and the filtrate is-evaporated to dryness.
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100 mlL of distilled water are added to the residue, the mix-
ture is then evaporated to about 10 mlL, this operation is
repeated three times and the product is lyophilized. The tri-
fluoromethanesulfonate of 3-0-(3-piperidine~carbonyl)-(+)-
cyanidan-3-ol of melting point 125 - 130%C is thus obtained.
(Mixture of 2 diastereomers). ‘
Exampie 62
5.2 g of 5,7,3",4'~tetra-0-benzyl-(+)-cyanidan-3-ol
and 200 mlL of toluene are introduced into a 500 mlL flask
equipped with a reflux condenser and a vibromixer. The mix-
ture is warmed to about 90°C, until a solution is obtained,
and. 200 mlL of a 50% strength solution of sodium hydroxide,
2.7 g of tetrabutylammonium bisulfate and 3.0 g of 2-cyclo-
hexyl-ethylbromide are then added. The mixture is kept at
90%c for 10 hours, with thorough stirring, 1.5 g of 2~
cyclohexyl—-ethyl bromide are then added, the mixture is
stirred at 90°C for a further 15 hours, the reaction mixture
is then cooled to room temperature, the two phases are
separated, the organic phases are waéhed 3 times with 250 ml
of water and the toluene is dried over magnesium sulfate.
The mixture is evaporated, the residue is taken up in 60 ml
of absolute ethanol at 60°C and the mixture is stirred for
15 minutes and filtered hot. The insoluble portion is dried
in vacuo and recrystallized from 80 mlL of methoxyethanol.
5,7,3',4'-Tetra-0-benzyl-3~-0-(2-cyclohexyl-ethyl)-(+)~cyani-
dan-3-ol of melting point = 110°C is thus obtained.
Example 63
1.0 g of 5,7,3',4'-tetra—d—benzyL—S-Oi(2-cycLohexyL--
ethyl)=(+)-cyanidan-3-ol in 90 ml of methyl acetate is hydro-
genated in the presence of 400 mg of palladium (10%¥ strength)-_
on-active charcoal. 180 mlL of hydrogen are consumed. . The
mixture is filtered, the solvent is evaporated off, the resi-
due is dissolved ‘in 100 ml of éthanol, the solution is
evéporated almost to dryness, 100 mlL of ethanol are added and
the mixture is then evaporated again. 50mlL of ethanol and
S0 mL of water are added and the mixture is evaporated. The
residue is taken up in 150 mlL of water, the mixture is



0,003,274

_44_
evaporated to dryness and the residue is dried to constant
weight over phosphorus pentoxide under a high vacuum. 3-0-

(2-Cyclohexyl-ethyl)-(+)-cyanidan-3-ol of melting point 99 -

102°C is thus obtained.
Example 64

65 g of 5,7,3',4'~tetra-0-benzyl-(+)-cyanidan-3-ol
and 2 Litres of toluene are introduced into a 6 Litre flask
with a reflux condenser and a mechanical stirrer. The mixture
is warmed until a solution is obtained and 1.5 Litres of a 50%
strength sodium hydroxide solution, 34 g of tetrabutylammonium
bisulfate and 40 g of 3-phenyl-propyl bromide are then added.
The mixture is warmed at 50°C at (sic) 40 houhs, with thorough
stirring, and after cooling to room témperature, the two phases
are separated and the organic phase is washed 3 times with one
litre of water. The toluene is dried over magnesium-defate
and evaporated. The oily'residue is. washed with 200 mlL of
petroleum ether and then with 150 ml of anhydrous ethanol and
the product is recrystaLL1zed from 600 mL of methoxy -ethanol.

- 5,7,3',4'-Tetra-0-benzy{-3-0-(3-phenyl- propyL) =-(+)- cyan1dan 3-

ol of melting point = 96 - 97%¢ is obta1ned
Example 65

40.0 g of 5,7,3'",4'-tetra-0-benzyl-3-0-(3-phenyl-
propyl)-(+)-cyanidan-3-ol, dissolved in 3 Litres of ethyl
acetate, are hydrogenated in the presence of 16 g of palladium-
on-charcoal (10% strength). The reaction takes 6 hours and
consumes 6.2 Litres of hydrogen. The mixgure is filtered,
the solvent is evaporated off, 250 mL of water are added and"
the mixture is shaken and evaporated in vacuo until heavy
precipitation occurs. The mixture is filtered and the pre-

cipitate is washed thoroughly with water to give 3-0-(3-

phenyl-propyl)-{(+)-cyanidan-3-ol of meLt1ng point 190 -
192°%¢.
Example 66
52 g of 5,7,3',4'-tetra-0-benzyl-(+)-cyanidan-3-ol
and 500 ml of toluene are introduced into a 3 Litre flask
which has a reflux condenser and a mechanical stirrer. The
mixture is warmed until a solution is obtained, and 187 g of
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"propyl chloride, 750 mL of sodium hydroxide (50% strength)
and 6.8 g of tetrabutylammonium bisulfate are added. The
mixture is warmed to 50°C, stirred thoroughly for 24 hours
and then allowed to cool to room temperature. The two phases
are separated and the organic phase is washed 3 times with
500 mL of a saturated aqueous sodium chLoride_soLutioh, dried
over magnesium sulfate and evaporated. 100 mlL of carbon
tetrachloride are added to the residue and the mixture is
evéporated to dryﬁéss. The reéulting 5,7,3',4'-tetra-0-
benzyt-B—O—propyL-(+)—cyanidan—3—oL has a melting point,
after recrystallization from a mixture of 1.8 Litres of
ethanol and 0.3 [itrefof acétone, of 92 —_93°C.

' . Examble 67 .

Palladium black is prepared from 12 g of palladium
chloride as in-Example 1 and a solution of 41.6 g of 5,7,3',
4'-tetra-0-benzyl-3-0-propyl-(+)-cyanidan-3-ol in 1.8 Llitres .
of ethyl acetate is added. Hydrogénation_is carried out for
6 hours and 6.2§,Litres of hydrogen are consumed. The'ﬁix-
ture is filtered,'the-paltadium is washed twice with 200 mlL .
of ethyl acetate, the combined solutions are evaporated;

500 ml_o? water are added to the residue and it (sic) is
evaporated under reddced pressure to a volume of approxi-
mately 50 mlL. This operation is repeated 3 times and the
product is then Llyophilized. 3-0-Propyl-(+)-cyanidan-3-ol of
melting point 94 - 96°C is thus obtained.

Example 68

A solution of 65.0 g'of 5,7,3',4‘—tetra-0-benzyL—(4)- '
cyanidan-3-ol in 500 ml of anhydrous pyridine is introduced
into a 1 Litre flask equipped with a reflux condenser, which
carries a calcium chloride tube, a feed adapter with pressure.
compensation, a stirrer and a nitrogen intet. 34.5 g of di-
ethyl chlorophosphate are added dropwise, under nitrogen, and
the mixture is stirred at room temperature for 8 hours, under .
nitrogen. The reaction mixture is then poured onto 1 Llitre
of ice~water and thoroughly mixed inteﬁsively. The water is
decanted off from the glutinous mass and the Latter is washed
5 fimes with 500 ml of water and Left to stand at 40°C in
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vacuo for one night. The resulting product is recrystallized

_from 720 mi of carbon tetrachloride and 2.8 ... (sic) of

petroleum ether. 2R,3$—5,7,3',4'—Tetra-benzyLoxy-S—flavanyL
diethyL phosphate of melting point 96°C is thus obtained.

' Example 69

Palladium black is prepared as described in Example
1, starting from 13 g of pailadium chtoride, a solution of
30.0 g of 2R,38-5,7,3"',4'~tetra~benzyloxy-3-flavanyl diethyl
phosphate in 1.3 Litres of ethyl acetate is added and hydro-
genation is carried out for 3 hours, 3.9 Litres of hydrogen

being consumed. The palladium is filtered off and washed
“twice with 200 mlL of ethyl acetate, the combined solutions

are concentrated, 750 mlL of water is added to the residue
and the mixture is evaporated again under reduced pressufe to
a volume of approximately 100 mL. This procedure is repeated
twice and the product is Lyophilized. 2R,35-5,7,3',4"'-Tetra-
hydroxy*S—fLavanyL (sic) of melting point 121 - 123% is
thus obtained. ' '
Example 70

1,3 g of 5,7,3',4"'~-tetra-0-benzyl-(+)-cyanidan-3-ol,
100 mL of toluene, 100 mL of an aqueous 50% strength solution
of éodium hydroxide, 500 mg of dimethyt-éutfate'and 68 mg of
tetrabutylammonium bisulfate are introduced into a 500 mL
flask with a discharge condenser and a Mechanical (sic)
stirrer. The mixture is warmed at 50°C for one hour and
stirred vigorously, and it is then allowed to cool to room
temperature and the two phases are separated. The organic
phase is washed 3 times with 100 mL of water, dried over
magnesium sulfate and evaporated. The resulting 5,7,3',4°'-
tetra-0-benzyl-3-0-methyl-(+)-cyanidan-3-ol is crystallized
from 13 mlL of methoxyethanol and has a melting point of 124 -
125%. | |

Example 71

500 mg of palladium black, 120 mL of ethanol, 650 mg
of 5,7,3';4'-tetra-D-benzyL-(+)-cyénidan-SfoL and 60 mbL of
cyclohexene are introduced into a 250 mlL flask. The reaction
mixture is boiled under reflux for &4 hours, while stirring,
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the palladium is filtered off :at room temperature and the
filtrate is distilled under reduced pressure. The (+)-cyani-
dan-3-olL which remains has a melting point, after recrystal-
Lization from water, of 207 - 210°c.
Example 72

A 500 mtL flask is equipped with a mechanical stirrer,
a feed adapter, a calcium chloride tube and a feed for nitro-
‘gen. The entire system is dr1ed and and (sic) placed under
nitrogen, before 100 mL of anhydrous dimethylformamide are
added. The dimethylformamide is cooled to -3°C, 9.28 g of
an oily dispersion .of sodium hydride (55% strength) are added,
followed by a solution of 14.5 .. (sic) of (+#)-cyanidan-3-ol
in 200 mL of anhydrous dimethylformamide and 1.698 g of
tetra-n-butylammonium bisulfate, with vigorous stirring, and
the mixture is stirred at 0°c for 1 hour. A solution of
25.9 mL of benzyl chloride in 25 mlL of anhydrous dimethyl-
formamide is then added in the course of 15 minutes and the
- mixture is stirred at 0°C for 30 minutes. The temperature
is allowed to rise td room temperature, the reaction mixture-
is stirred vigorously for 24 hours and filtered and the fiL-_
trate is evaporated under reduced pressure. The residue is
taken up in 250 mL of chloroform and the solution is washed
4 times with 250 ml of distiLLéd water, dried over magnesium
sulfate, filtered and ewvaporated. The residue is washed with
50 mL of hexane and then brought to constant weight. This
mass is dissolved hot in 500 mL of carbon tetrachloride, the
solution is filtered hot and by cooling to room temperature
and subsequent concentration to 350 miL and 150 mi, 5,7,3',4'-
tetra-0-benzyl-(+)-cyanidan-3-ol, which is identical to the -
product obtained in Example 37 ... (sic).

Example 73

As in Example 58, after introduction of the cyanidanol
solution, 13.22 g of 18-crown-6 are added and the benzyl
bromide is replaced by 69 mL of benzyl chloride. 'The mixture
is then warmed at 60°9C in the course of 20 hours, with
vigorous stirring. 5,7,3',4'—Tetra-0-bénzyl-(+)—cyan{dan-S—
ol, which is identical to the product obtained in Example 37,
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is thus obtained.
Example 74
The. procedure followed is analogous to Example 73,
but the 18-crown-6 is replaced by 16.98 g of tetra-n-butyl-
ammonium bisulfate. 44.5 g of 5,7,3',4"'-tetra-0-benzyl-(+)-
cyanidan-3-ol are obtained. _
Example 75
130 g of 5,7,3',4'-tetra-0-benzyl-(+)-cyanidan-3-ol,
250 g of 1-heptyl chloride and 25 g oi:;étrabutylammonium
bisulfate are introduced into a § Lifre flask with a reflux
condenser and a mechanical stirrer. 3.75 Litres of a solu-
tion of sodium hydrdxide (50% strength) are added, the mix-
ture is warmed at 50°C for 6 hours and allowed to cool to
room temperature, 1.25 Litres of methylene chloride are added
and the two phases are separated. The organic phase is
washed 3 times with 750 mL of water and dried over magnesium
sulfate, the solvent is evaporated off, 4 Litres of petroleum
ether are then added and the mixture is stirred overnight.
The mixture is cooled to -20°C in the course of half an hour
and the precipitate is filtered off, washed with 500 ml of
petroleum ether and crystallized twice in a mixture of 1.5
Litres of ethanol and 400 mlL of ethyl acetate. 5,7,3',4'-
Tetra-D—benzyL—O—heptyL—(+)—cyahidan-3—ot of melting point
65°C is thus obtained. '
_ Example 76
52 g of 5,7,3',4'-tetra-0O-benzyl-(+)-cyanidan-3-ol
and 650 mL of toluene are introduced into a 3 Litre flask
with a reflux condenser and a mechanical stirrer. The hix-
ture is boiled, until a solution is obtained, and 115 g of
1-chloro-dodecane, 27 g of tetrabutylammonium bisulfate and
750 mL of a 50% strength sodium hydroxide solution are then
added. The mixture is warmed at 50%c for 4 days, with
_vigorous stirring, and is cooled to room temperature, the two
phases are separated and the organic phase is washed 3 times
with 500 mL of water. It is dried over magnesium sulfate,
the solvent is evaporated off_ and the residue is mixed twice
with 500 mU of petroleum ether. After filtration and drying,
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the résﬁtting product is crystallized from 800 mL of acetone
and 3.2 Lifres of ethanol. 5,7,3',4'-Tetra- O -benzyl-3-0-
dodecyl-(+)-cyanidan-3~-ol of meLt1ng point 98 - 99° is thus
obtained. . '
| _ Example 77

A mixture of 26 g of 5,7,3',4'-tetra-0-benzyl-(+)-
"~ cyanidan-3-ol, 73 g of 1-chloro~hexadecane and 5 g of tetra-
butylammonium bisulfate is -introduced into a 1 Litre flask
with a condenser and a mechanical stirrer. 750 mL of an
aqueous sodium hydroxide solution (50% strength) are added
and the mixture is warmed at 50°C for 24 hours, w}th vigor-
ous stirring. After cooling to room témperature, 250 mL of
methylene chloride are added, the two phases are separated
and the organic phase is washed with 250 mlL of wafer. The
solvent is evaporated off, 350 mlL of ethanol are added and
the mixture is stirred for 2 hours. It is cooled to -10%
and filtered and the residue is washed with 50 mL of ethanol
and dried in vacuo. The resulting 5,7,3',4'-tetra-0-benzyL;/
3-0-hexadecyl-(+)-cyanidan-3-ol has a melting point, after
recrystaLL1zat1on from 300 ml of ethanoL and 70 mi. of ethyl
acetate, of 88 - 89° C.

Example 78

52 g of 5,7,3',4"'-tetra-0-benzyl-(+)-cyanidan-3-ol,
162 g of 1-chloro-octadecane and 10 g of tetrabutylammonium
bisulfate are introduced into a 3 Litre flask with a mechani-
cal stirrer and a reflux condenser. 1.5 Litres of a 50%
strength solution of sodium hydroxide are added, the mixture
is warmed at 50°C for 28 hours, with thorough stirring, and,
after cooling to room temperature, 500 mlL of methylene
chloride are added and the two phases are separated. The
organic phase is washed with 500 ml of water, whereupon an
emulsion forms. The two phases are separated by filtration
over paper can be used for separation (sic), and the organic
phase is dried over magnesium sulfate and evaporated. 750 ml
of ethanol are added, the mixture is stirred for 2 hours and
filtered and the residue is washed with 100 mlL of ethanol.
The resulting 5,?,3',4'-tetra-O-benzyL-3-0-octadecyl-(+)-
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cyanidan-3-ol has a melting point, after recrystallization
from 600 ml of ethanol and 260 mi 6f ethyl acetate (twfce)
of 86°cC. |
Example 79

56 g of 5,7,3',4'~tetra-0-benzyl-3-0-heptyl-(+)-
cyanidan-3-ol, dissolved in 2.25 Litres of ethyl acetate,
are hydrogenated in a 5 Litre flask in the presence of 40 g
of palladium-on~-charcoal (10% strength) and the éatalyst is
filtered off and washed twice with 300 mL of ethyl acetate.
The combined solutions are evaporated, the residue is stirred
thoroughly with 250 ml of water and the water is then evapora-
ted off down to a volume of 50 ml. This procedure is repeated
twice and the mixture is then evaporated under a high vacuum
over phosphorus pentoxide. 3-0-~Heptyl-(+)-cyanidan-3-ol of
melting point 157 - 159°C is thus obtained.

'~ Example 80 :

40 g of 5,7,3',4'-tetra-O-benzyl-3-0-dodecyl—-(+)-
cyanidan-3-ol, dissolved in 3 Litres of ethyl acetate, are
hydrogenated in a 6 Litre flask in the presence of 20 g of
patladium-on-charcoal (10% strength). The reaction takes 6
hours and consumes 6.2 litres of hydfogen. The catalyst 1is
filtered off and washed twice with 300 mlL of ethyl acetate,
the combined solutions are evaporated to dryness and the oily
residue is taken up in 1 Litre of ethanol. The mixture is
concentrated to a volume of 50 mlL, one Litre of water is
added, the mixture is concentrated again to 50 mliL, 1 Litre
of water is then added, the mixture is concentrated to a
volume of 100 m( and filtered and the residue is washed with
water. Drying under a high vacuum over phosphorus pentoxy
(sic) gives 3-0-dodecyl-(+)-cyanidan-3-ol of melting point
158 - 160°cC.

Example 81 .

26.3 g of 5,7,3',4'-tetra-0-benzyl-3-0-hexadecyl-(+)~
cyanidan-3~-ol, dissolved in 15 Litres of ethyl acetate, are
hydrogenated in a 3 Llitre flask in the présence of 16 g of
patladium-on-charcoal (10%) and the catalyst is filtered off
and washed twice with 100 mL of ethyl ac;tate. The combined
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solutions are evaporated, the residue is taken up in 100 ml
of ether and the mixture is treated with 5 g of active char-
coal for one hour. The mixture is filtéred, the filtrate is
evaporated, the residue is stirred thoroughly with 60 ml of
water and the mixture'is_evéporated to a volume of 10 ml.
This procedure is repeated tyice and the mixture is then
evaporated to dryness and thé residue is dried to constant
weight under a high vacuum over phosphorus pentoxide. 3-0-
Hexadecyl-(+)-cyanidan-3-ol of melting boint 152 - 154°¢
is thus obtained.
_ Example 82 o

-83.7 g of 5,7,3',4"'-tetra-0-benzyl-3-0-octadecyl-(+)-
cyanidan-3-ol, dissolved in 4.5 Litres of ethyl acetate, are
hydrogenated in an 8 Litre flask in the presence of 48 g of
palladium-on-charcoal (102 strength). The catalyst is fil-
tered off and washed twice with 400 mL of ethyl acetate, the
combined solutions are evaporated and the residue is re- '
crystallized from 260 mlL of chloroform containing 4% of
methanol. The solid residue is treated with 100 ml of water
and the mixture is then evaporated to a volume of approxi-
mately 25 mlL. This procedure is repeated twice, and finally
the mixture is evaporated to dryness and the residue is dried
to constant weight under a high vacuum.over phosphorus pent-
oxide. '3—0—0ctadecyl-(+)—cyanidan-3-oL of melting pbint
162 - 164°C is thus obtained.

 Example 83

A solution of 52 g of'5,7,3',4'-tefra-0-benzyL-(+)-
cyanidan~3-ol in 300 mL of methylene chloride, 150 ml of an
aqueous 50% strength sodium hydroxide solution and 6.8 g of
tetrabutylammonium bisulfate are introduced into a 750 ml
flask with a reflux condenser and a mechanical stirrer. The
mixture is boiled under reflux for 24 hours, with thorough
stirring, and is then cooled to room temperature and the two
phases are separated. The organic phase is washed 3 times
with 300 mlL of water and then dried over magnesium sulfate.
The solvent is evaporated off and the resulting di-(5,7,3’',
4'-tetra-0-benzyl-(+)-cyanidanyl-3-oxy)-methane is recrystal-
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| L1zed from a mixture of 2.4 litres of ethanol and 1.2 L1tres
of acetone. Melting point = 103 - 104°c.
_ Example 84

Palladium black is prepared as described in Example
1, starting from 5 g of palladium chloride, and a solution of
31.0 ¢ of di-(5,7,3',4'-tetra-0-benzyl-(+)-cyanidanyl-3-oxy)-
methane in 700 mlL of ethyl acetate is added. Hydrogenation
is carried out for 3 hours,'4.8 litres of hydrogen being con-
sumed. The palladium is filtered off and washed twice with
100 mlL of ethyl acetate and the combined solutions are
evaporateﬁﬁ 1 Litre of water, which has'been'brought to pH
7 with a few drops of"pyridiné; is- added to the residue, the
mixture is concentrated to about 100 ml under reduced pres-
sure, this procedure is repeated twice, 900 mL of pure water
are then added and the mixture is evaporated to a volume of
ZOb mL. The product is Lyophilized to give di-(cyanidan-3- yL—
oxy)-methane of melting point 162 - 165%c¢.

Example 85

3,5,7,3',4'-Penta~-0-methoxymethyl-(+)-cyanidan-3-ol,
3,5,7,3',4'-penta-0-allyl-(+)-cyanidan-3-ot, 5,7,3',4"'~tetra-
O-trimethylsilyl-(+)-cyanidan-3-ol, 5,7,3',4'-tetra—0-benzyt-
3-0-(3-N,N-dimethylamino-propyl)~(+)-cyanidan-3~ol, 3-0-(3-
N,N~-dimethylamino-propylL)-(+)-cyanidan-3-ol, in the form of
jts hydrochloride, 5,7,3',4'-tetra~-0-benzyl-3-0~4,4-ethylene-
dioxy-p-fluorophenyl-butyt)-(+)=cyanidan-3-ol, 3-0-(4,4-
ethylenedioxide 4-p-~fluorophenyl-butyl)-(+)-cyanidan-3-ol,
5,7,3',4'-tetra-0-benzyl-3-0-(2,3-dihydroxy-propyl)~-(+)-
cyanidan-3-ol and 3-0-(2,3-dihydroxy-propyl)-(+)-cyanidan-3-
ol are obtained in an analogous manner to those (sic) in the
example described above.
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Patent Claims
1. New O-substituted derivatives of (+)-cyanidan-3-ol of
the formula I
-~ OH
HO
4 ° @ oH

(1)

wherein R can be an alkyl or alkenyl radical which 1is unsub-
stituted or substituted by hydroxyl, LowerfaLkénoyLoxy,:Lowér
alkyloxy, Lowgr alkanoyl, cyano, amino, mono- or di-lower _
alkyl-amino, Lower akaLeneaminb, oxa- or aza-lower akaLene—
amino, carbamoyl, mono- or di-lower alkyl-carbamoyl or halo-
gen atoms, or can be a cycloalkyl radical which has 3 to 6
-ring carbon atbms and is unsubstituted or substituted by one
or more radicals from the group comprising hydroxyl-, Lower
alkoxy, Lower alkyl, carboxyl, oxo, Lower atkénoy(, amino,
mono- or di-alkyl-amino or carbo-Lower alkoxy, or can be a _
cycloalkyl-lower alkyl radical, which has 3 to 6 carbon atoms
in the ring and can be unsubstituted or substituted by at
Least one Lower alkyl radical, or can be a phenyl or naphthyl
radical, which can be Mono- (sic), di- or trisubstituted by
hydroxyl, lLower alkoxy, carboxyl, carbo-Lower alkoxy, nitro,
amino- (sic), mono- or di-lLower alkylamino or halogen atoms,.
"or can be a phenyl- or naphthyl-Lower alkylL or -Lower aLkenyL
radical, which can be mono-, di- or trisubstituted in the
aromatic nucleus by hydroxyl, Lower.aLkoxy, carboxyl, carbo-
Lower alkoxy, alkanoyl, nitro, amino, mono- or dialkyl-amino,
di-Lower alkyl-carbamoyl or halogen atoms (excluding tri-
hydroxy), or can be a saturated or unsaturated aza-, thia-,
oxa-, thiaza-, oxaza- or diaza-cyclic radical, which can. be
fused onto a phenyl nucleus, has 2-7 carbon atoms in the
heterocyclic ring and can be mono-, di- or polysubstituted by
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hydroxyl, Lower alkoxy, nitro, carboxyl, carbo-lower
alkoxy or alkanoyloxy, or can be a heterocyclyl-Lower alkyl
unsaturated aza-

the heterocyclic radical of Qh1ch is a saturated or
, thia-, oxa-, thiaza-, oxaza- or diaza-
cyclic radical, or can be a radical of an alkanecarboxylic
acid with at lLleast 3 carbon atoms,
_acid,
O .
which

Lower alkenecarboxylic

Lower alkanedicarboxylic acid or Lower alkenedicarboxy-
Lic acid, or can be a cycloatkanecarboxylic acid radical

is unsubstituted or substituted by one or more radicals
from the group comprising hydroxyl, Lower alkyloxy, carboxyl,
carbo~-Lower élkbxy, Lower alkyl, lLower alkanoyl, oxo and
halogen, or can be ... (sic) benzoyl or naphthoyl radical,
which can optionally be substituted by a hydroxyl, Lower
alkoxy, alkanoyloxy, carboxyl

carbo-Lower alkoxy, nitro,
amino or halogen radical, or can be a bhenyl- or naphthyti-

Lower alkanoyl radical, which can be unsubstituted in the
aromatic part or substituted by hydroxyl

» Lower alkoxy,
carboxyl, carbo-Lower alkoxy, Lower alkanoyl, Llower alkanoyl-
oxy, nitro, amino, mono (sic) or di-lower atkylamino or

halogen, or can be a radical of an aza-, thia-, oxa-, thiaza-
oxaza (sic) or diaza-cyclic acid, which can be saturated or
unsaturated or can also be fused onto a phenyL radical, or
can be an alkoxycarbonyl radical, or can be a phenyloxy-.

carbonyl radical, or can be a carbamoyl radical, which can

optionally be mono- or disubstituted by lLower alkyl radicals
or phenyl or benzyl radicals, which can optionally be 'sub-

stituted in the ring by hydroxyl, Lower alkoxy, lLower alkan-

oyloxy or halogen atoms, or can be a radical of a Lower alkyl-
sulfonic acid or phenylsulfonic acid, which can be substitu-

their salts.

ted in the ring by Lower alkyl, Lower alkoxy or halogen atoms,

or can be the radical of a phosphoric acid wh1ch is unsubsti-
tuted or ester1f1ed by 1 or 2 Lower alkyl or 1 or 2 phenyl

3-0-Methyl

radicals, Lower denoting a radical with up to 7 C atoms, and

(+)-cyanidan-3-ol.
3-0-Butyl-(+)~cyanidan-3-ol.

3-0-Butyryl=-{+)-cyanidan-3-ol.



2002 27% T D @

- 55 -
5. 3—0—(3,3—0imethyL-butanoyL)—(+)—cyanidan-3—oL.
6. 3-0-(3-Carboxy-propionyt)-(+)-cyanidan-3-ol.
7. - 3—O—Decanony(+)-cyanidan-3—oL.
8. 3-0-Dodecyl~(+)-cyanidan-3-ol.
9. 3-0-Heptyl=(+)-cyanidan-3-ol.
10. 3-0-0ctadecyl-(+)-cyanidan-3-ol.
11. - 3-0-Palmitoyl-(+)-cyanidan-3-ol.
12. .3—0-(2-Carboxy—cyclohexané—carbonyl)—(+)-cyanidan—3—
ol. '
13. 3-0-Benzoyl-(+)-cyanidan-3-ol.
14. 3-0-(4~-Fluoro-benzoyl)-(+)-cyanidan-3-ol.
15. '3-D-Protocatechyl-(+)-cyanidan43-ol. |
16. 3-0—AcétylsalicylyL—(+)-cyanidan-3—oL;
17. 3-0-(2-Carboxy-benzoyl-(+)-cyanidan-3-ol.
18. 3-0-(N-phenylcarbamoyl)-(+)~-cyanidan-3-ol.
19. 3-0-Methanesulfonyl-(+)-cyanidan-3-ol.
20. 3-0-(4-Methyl-benzenesulfonyl-(+)-cyanidan-3-ol.
21. 3-0-(2-Cyano-ethyl)-(+)-cyanidan-3-ol.
22. 3—0—(3-Amiho—propyl)—(+)-cyanidan-3-ol.
23. 3-0-MefhoxymethyL-(+)-cyanidan-3-ol.
24. 3-0-Ethoxycarbonyl=(+)-cyanidan-3-ol.
25. Pharmaceutical compositions, characterized in that

they contain a compound according to claim 1 or a pharmaceufi4
cally usable salt thereof and at Least one pharmacéuticat
excipient. | '

26. Pharmaceutical compositions, characterized in that
they contain a compound according to one of claims 2 - 24 or
a pharmaceutically usable salt thereof and at Least one
pharmaceutical excipient.

27. Use of a compound according to claim 1 as an active
compound for the preparation of a.medicament for the treat-
ment of Liver diseases. _
28. Use of a compound according to one of claims 2 -~ 24
as an active compound for the preparation of a medicament for
the treatment of Liver diseases. '

29. Process for the preparation of O-substituted deriva-
tives of (+)-c§anidan-3-ol of the formula I
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(1

wherein R has the meaning given in claim 1, and their salts,
characterized in that, in a compound of the formula II

(11)

10 represents a protected hydroxyl group which can

easily be hydrolysed of hydrogenolysed and R has the above-
mentioned meaning, the radical OR1 is split to give the
hydroxyl group and, if desired, a radical R in a reuslting
compound is converted by reduction, and/or in that a result-
ing salt is converted into the free compound or a free com-
pound with salt-forming groups is converted into a salt.

wherein R
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Claims (as printed)

1. A novel O-substituted derivative of i—)—cyanidan-s-ci of the formuia |

(n

wherein R 'is

- an alkyl or alkenyl radical which is unsubsmuted or substituted by hydroxy, lower alkan0vloxy
lower alkoxy, lower alkanoyl, cyano, amino, mono- or di-lower aikylamino, lower aikyleneamino. oxa- or
aza-iower alkyleneamino, carbamoyi., mono- or di-lower aikyicarbamoyl or by halogen atoms:

— a cycioalkyl radical containing from 3 to 6 ring carbon atoms whnich is unsubstituted or substi-
tuted by one or more hydroxy, lower aikoxy, lower alkyl, carboxy. oxo. iower alkanoyl amino. mono- or
di-lower alkylamino or lower alkoxycarbonyl groups;

©  —a cycloalkyl-lower alkyl radical containing from 3 to 6 ring carbon atoms which is unsub-
stituted or substituted by at ieast one lower alkyl group: _

— a pheny! or naphthyl radical which may be substituted by one, two or threg hydroxy, lower
alkoxy, carboxy, lower alkoxycarbonyl, nitro, amino.or mono- or di-lower alkyiamino groups. or by one,
two or three halogen atoms;

— a phenvi-lower aikyt or naphthyi-lower atkyl radical or phenyi-lower alkenyl or naphthyl-lower
atkenyl radical which may be substituted in the aromatic nucleus by one. two or three hydroxy, lower -
alkoxy. carboxv, lower aikoxycarbonyl. lower alkanoyl. nitro. amino. mono- or di-lower alkylamino. di-
lower aikyicarbamoyl groups or by one. two or three halogen atoms fexcept trihydroxy);

— a saturated or unsaturated aza-, thia-, oxa-, thiaza-. oxaza- or diazacyclic radical which may be
fused to a phenvi nucleus and contains from 2 to 7 carbon atoms in the heterocyclic ring, and which

"may be substituted by one, two or more lower alkyl, hydroxy, lower aikoxy, nitro, carboxy. lower alkoxy-
_carbonyl or iower atkanovioxy groups:

— a heterocyclic-lowaer atkyl radicai the heterocycle of which is a saturated or unsaturated aza-,
thia-, oxa-, thiaza-. oxaza- or diazacyclic radicai: a radical of an aikanecarboxylic acid containing at least
3 carbon atoms. lower alkenecarboxylic acid. a lower alkanedicartoxylic acid or a lower alkene-
dicarboxylic acid: a lower cycloalkanecarboxylic acid which is unsubsututed or substitutad by one or
more hydroxy. !ower alkoxy, carboxv. lower aikoxycarbonyl,. lower alkyl, lower atkanoyl or 0xQ groups or
nalogen atoms:

— 3 benzaovl or naphthoyl raducai which may be substituted by hydroxy. [ower alkoxy. lower ai-
kanovioxy, carcoxy. lower alkoxvcarbonvl, nitro or aming groups or by iralogen atoms:

-— 3 phenvi- or naphthyi-lower alkanoyl ragical which is unsubstituted or substituted in the aro-
matic nucleus bv hydroxy, lower aikoxv, carboxv. iower alkoxycarbonvi, lower alkanoyi. lower ai-
kanoyloxy, nitrc. aming or mono- or di-iower aikylamino or by naiogen:

— 3 radicat of an unsaturated aza-. thia-. oxa-. thiaza-. oxaza- or giaza-cychc acid wnich may be
fused to a phenv! radicai: a lower aikaxvcarbonyl radicai: a chenoxycarbonvi raaical: a carbamovi radical
which may be supstituted by one or two lower 3ikvi phenvi or benzyl radicals which may de substituted
in the ring by hvaroxy. lower arkoxy groups or 2y haiogen atoms;

-~ g radical of a lower alkvisuiphonic gcid or phenvisuifonic acid wnicn may be substituted in the

-7ing by one or ~ore iower alkvi or lower alkoxy grouos or by haiogen atoms: ar

—'a radicai of a phosphonic acid wrich is unsubst tuted or esterified Dy one of Two iower aikyl
radicals or by one or two ohenyi ragicais, the term ‘ower sagmfvmg a racical containing ! to 7 carbon
atoms, or 3 sait ’herecf
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. i~} 3-0-Methyi-cyanidan-3-ot.
. {+}) 3-0-8utyl-cvanidan-3-oi.
{ =} 3-0-Butyryi-cyanidan-3-ol.
{+) 3-0-:3,3-Dimethyibutanoyll-cyanidan-3-ol.
{+) 3-0-13-Carboxvpropionyl}-cyanidan-3-al.
{+)} 3-0-Decanoyi-cyanidan-3-ol.
. {+) 3-0-Dodecyl-cyanidan-3-of.
. {+) 3-0-Heptyl-cyanidan-3-ol.
10. (+) 3-Q-Octadecvi-cyanidan-3-ol.
11. (+) 3-0-Paimitoyl-cyanigan-3-ol.
12. {+)} 3-0-(2-Carboxycycionexanecarbonyll-cyanidan-3-ol.
13. {+) 3-0-Benzoyi-cvyanidan-3-oi.
14. {+) 3-0-{4-Fluorobenzovi-cvanidan-3-ol.
18. (+) 3-0-Protocatechyi-cyanidan-3-ol.
16. (+) 3-0-{Acetyisalicyiyl)-cyanidan-3-ol.
17. {+) 3-0-{2-Carboxybenzoyi)-cyanidan-3-ol.
18. {+) 3-0-iN-Phenyicarbamoyl)-cyanidan-3-ol.
19. {+)} 3-0-Methanesuipnonyi-cyanidan-3-ol.
20. (+) 3-0-i4-Methylbenzenesuiohonyi)-cyanidan-3-ol.
21. {+) 3-0-12-Cyanocethyi}-cyanidan-3-ol.
22. (+) 3-0-{3-Aminopropyil-cyanidan-3-ol.
23. (+) 3-0-Methoxymethyi-cyanidan-3-ol.
24. | +) 3-O-Ethoxycarbonyi-cyanidan-3-ol.
25. A pharmaceutical compasition which contains a compound according to claim 1, or a
pharmaceutically acceptable sait thereof. together with at least one pharmaceutical carrier. .
26. A pharmaceutical composition which contains a compound according to any one of claims 2
to 24, or a pharmaceutically acceptable sait thereof. together with at least one pharmaceutical carrier.__
27. A method of preparing a medicament for the treatment of diseases of the liver. which com- -
prises the use of a compound according to claim 1. .
28. A method of preparing a medicament for the treatment of diseases of the liver. which com- .
prises the use of 3 compound according. t0 any one of claims 2 to 24. .
29. A process for the preparation of an O-substituted derivative of {~)-cyanidan-3-ol of the for-

mula ! :

CONPU PN

—
~—

OH
HO
48 o
OR
HO .
wherein R is as defined in ctaim 1, or of a salt thereof. which process comprises cleaving the radical OR,

to the hydroxy group in a compound of the formula Il

(mn

R,0

wherein R,O is a protected oxy group which is readily hydroivsabie or hydrogenatable. and R is as de-
fined above, and. if desired, converting a radical R in a resultant compound by reduction, and/or conver-
ting a resultant sait into the free compouna or a free compound containing sait-forming groups into the

sait.
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Revendications: (as printed)

1. Nouveaux dérivés O-substitués du { +)-cyanidan-3-oi de formuie | -

(1)

ou R représente _

un radical alcovie ou alcényle non substitué ou substitué par un hydroxy, un aicanoyioxy inférieur,
un aicoyloxy inférieur, un aicanoyle inférieur. un cyano. un amino. un mono- ou di-aicoyie inférisur-
amino. un. alcoyiéne inférieur-amino, un oxa- ou aza-alcoyiéne inférieur-amino, un carbamovle. un
mono- ou di-aicoyle infériaur-carbamayie ou des atomes d'halogéne,

un radical cycloalcoyle ayant de 3 4 6 atomes de carbone dans son noyau, non substitué ou
susbtitué par un ou plusieurs hydroxy, alcoxy inférieur. aicoyle inférieur, carboxy, oxo, aicanoyle
inférieur. amino, mono- ou di-alcoyl-amino ou carboalcoxy inférieur,

un radical cycioalcoyl-aicoyle inférieur. qui présente dans son noyau de 3 4 6 atomes de carbone
et qui peut étre non substitué ou substitué par au moins un radical alcovyie inférieur,

un radical phényle ounaphtyle, qui peut étre mono-, di- ou trisubstitué par un hydroxy, un aicoxy
inférieur. un carboxy. un carboalcoxy inférieur, un nitro, un amino, un mono- ou di-aicoyle inférieur-
amino, ou des atomes d'halogéne,

un radical phényl- ou naphtyi-aicoyle mféﬂeur ou -alcényle inférieur qui peut étre mono-. di- ou
tri-substitué dans son noyau aromatique par un hydroxy, un alcoxy inférieur, un carboxy, un carbo-
aicoxy inférieur, un aicanoyle, un nitro, un amino, un mono- ou diaicoyl-amino. un di-aicoyie inférieur-
carbamoyle ou des atomes d’halogénae (3 I'exception du trihydroxy),

un radical aza-, thia-, oxa-, thiaza-, oxaza- ou diaza-cyclique saturé ou insaturé, qui peut &tre
condensé sur un novau phényle. et qui présente de 2 3 7 atomes de carbone dans le noyau hétéro-
cyclique et qui peut étre mono-, di- ou polysubstitué par un aicoyle, un hydroxy, un alcoxy inférieur, un
nitro, un carboxy, un carbo-aicoxy inférieur ou un aicanoyloxy, '

un radical hétérocyclyl-aicayie inférieur, dont I'hétérocycie représente un cycle aza, thia. oxa,
thiaza, oxaza ou diaza saturé ou insaturé, _ .

un radical d'un acide aicane-carboxylique ayant au moins 3 atomes de carbonerd’'un acide alcéne
inférieur-carboxylique, d'un acide aicane inférieur- dicarboxylique, ou d'un acide aicéne inférieur-
dicarboxylique,

un radical acide cvcloalcane-carboxthue non substitué ou subsmué par un ou plusieurs hvdroxy,
alcovioxy inférieur, carboxy, carboalcoxy inférieur, aicoyle inférieur, alcanoyle inférieur. oxo ou
halogéne,

un radical benzovle ou naphtoyie, qui peut le cas 4chéant dtre substitué par un hydroxy, un alcoxy
inférieur, un alcanoyloxy, un carboxy, un carboalcoxy inférieur. un nitro. un amino ou un halogéne,

un radical phényi- ou naphtyi-alcanoyle inférieur, qui peut étre dans sa fraction aromatique non
substitué ou substitué par un hydroxy, un aicoxy inférieur. un carboxy, un carboaicoxy inférieur. un
alcanoyle inférieur. un alcanoyloxy inférieur, un nitro, un amino, un mono-~ ou un di-alcayle inférieur-
amino ou un halogéne,

un radical d'un acide aza-. thia-, oxa-, thiaza-, oxaza ou dlaza-cychque qui peut étre saturé ou
insaturé, ou encore condensé sur un radical phényie,

un radical alcoxycarbonyie,

un raaical phényloxycarbonyle,

un radical carbamaoyle. qui le cas échéant peut tre mono- ou dnsubsmue par des radlcaux alcovie
inférieur, cdes radicaux phényle ou benzyie. qui le, cas échéant peuvent étre substitués dans leur noyau
oar un hydroxy. un alcoxy inférieur, un alcoyloxv inférieur, ou des atomes d'halogéne.

un radical d'un acide alcovie inférigur-sulfonique. ou d'un acide ohényisulfonique. qui peut étre
substitué dans son novau par un aicoyie inférieur, un aicovioxy inférieur ou des atomes g halogene. ou

. ie radicat d’'un acide phosonorique non substitué ou estérifié par 1 ou 2 ragicaux aicoyie :nférieur

au 1 ou 2 radicaux phénvie, | expressian inférieur désignant un radicat avant jusqu d 7 atomes de

carbone. at leurs seis.
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. 3-O-méthyi-{ +)-cyanidan-3-ol.
. 3-0O-butyi-{ ~)-cyanidan-3-ol.
. 3-O-butyrvi-{+}-cvanidan-3-ol.
. 3-0-t3.3-diméthyl-butanoyll-{ -)-cyanidan-3-ol.
. 3-0-13-carboxy-propionyi)-t +)-cyanidan-3-ol.

. 3-0-décanoyi-{ +)-cyanidan-3-ol.

. 3-0-dodécyi-{ =)-cyanidan-3-ol.

9,-3 -O-heptyl-{ -}-cyanidan-3-ol.

10. 3-0O-octadécyi-{+)-cyanidan-3-ol.

11. 3-O-paimitoyi-{~)-cyanidan-3-ol.

12. 3-0-(2-carboxy-cyclohexan-carbonyi)-{~}-cyanidan-3-ol.
13. 3-0-benzoyi-{+)-cyanidan-3-ol. '
14. 3-0-(4-fluoro-benzoyl)-{+)-cyanidan-3-oi.

16. 3-0O-protocatéchyl-{+)-cyanidan-3-ol.

16. 3-0-acétylsalicylyl-{ +}-cyanidan-3-ol.

17. 3-0-{2-carboxy-benzoyl)-{+)-cyanidan-3-ol. .

18. 3-0-i{N-phényicarbamovyl)-({+)-cyanidan-3-ol.

19. 3-O-méthanesuifonyi-{+)-cyanidan-3-ol.

20. 3-0-{4-méthyi-benzénesuifonyl)-({ +}-cyanidan-3-ol.
21, 3-0-{2-cyano-éthyi)-{+)-cyanidan-3-ol.

22. 3-0-(3-amino-propyl)-{~)-cyanidan-3-ol.

23. 3-0-méthoxyméthyl-{+)-cyanidan-3-ol.

24. 3-O-éthoxycarbonyl-{~)-cvanidan-3-ol.

25. Compositions pharmaceutiques caractérisées en ce qu'elles contrennent un composé selon la
. revendication 1 ou un de ses sels pharmaceutiquement acceptables et au moins un support pharma-
ceutique.

26. Compositions pharmaceutiques caractérisées en ce qu'elles contiennent un composé selon
I'une des revendications 2—24 ou un de ses sels pharmaceutiquement acceptables. et au moins un
support pharmaceutique.

‘27. Application d’un composé selon la revendication 1 comme substance active pour preparer un
médicament pour le traitement des maladies hépatiques.

28. Application d’'un composé selon I'une des revendications 2—24 comme substance active
pour préparer un médicament pour le traitement des maladies hépatiques. :

29. Procédé de preparat:on de dérivés O-substitués du {+)-cyanidan-3-ol de formule |

NN AN

("

ou R a la signification donnée dans la revendlcatron 1. et de leurs sels. caractérisé en ce que dans un
composé de formule i )

(

ou R.O reorésente un groupe oxy protégé. qui est facilement hydrolvsable ou hydrogénacivsaoie. et R 3
la signification donnée ci-dessus. on clive 1a radical OR, pour donner un groupe hvaroxy et. si on ie
désire, dans un composé obtenu.on transforme un ragicai R par réduction, evou en e que on
transforme un sel obtenu enle compose hbre ou un composé libre ayant des groupes saiificateurs en ie

-



