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0-Substitut~d derivatives of C+>-cyanidan-3-ol, 

processes for their preparation, and pharmaceutical 

compositions containing these compounds and :their preparation 

The invention relates to new 0-substituted deriva­

tives of C+>-cyanidan-3-ol of the formula 

OH (I} 

wherein R can be an alkyl or alkenyl radical which is unsub­

stituted or substituted by hydroxyl, lower alkanoyloxy, lower 

alkyloxy, lower alkanoyl, cyano, amino, mono- or di-Lower 

alkyl-amino, Lower alkyleneamino, oxa- or aza-lower alkylene­

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 atoms and is' unsubstituted or substituted by one 

or more radicals from the gr~up comprising hydroxyl-, lower 

alkoxy,. Lower alkyl, carboxyl, oxo, lo~er alkan6yl, 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 dne Lower alkyl radical, or can be a phenyl or naphthyl 

radical, which can be Mono- Csic>, di- or trisubstituted by 

hydroxyl, lower alkoxy, carboxyl, carbo-lower alkoxy, nitro, 

amino- Csic), mono- or di-lower alkylamino or halogen atoms, 

or can be a phenyl- or naphthyl-lower alkyl or -lower alkenyl 
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radical, which can be mono-, di- or trisubstituted in the 
aromatic ~ucleus 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 at-0ms 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 wh·ich is a s~turated or 

unsaturated aza-, thia-, o~a-, thiaza-, oxaza- or diaza-

, cyclic radical, or can be a radical of an alkanecarboxylic 

acid with at least 3 carbon atoms, lower alkenecarboxylic 

acid, lower alkanedicarboxylic acid or lower alkenedicarboxy­
lic acid, or can be a cycloalkanecarboxylic 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, lo~er alkanoyl, oxo and 
halogen, or can be ••• Csic) benzoyl or naphthoyl radical, 

which can optionally be substituted by a hydroxyl, lower 
alkoxy, alkanoyloxy, carboxyl, carbo-Lower alkoxy, nitre, 

amino or halogen radical, or can be a phenyl- or naphthyl­
lower alkanoyl radical, which can be unsub~tituted in the 

aromatic part or substituted by hydroxyl, lower alkoxy, 
carboxyl, carbo-lower alkoxy, lower atkanoyl, lower alkanoyl­

oxy, nitro, amino~ mono Csic) or di-lower 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 alkoxycarbonyl radical, or can be a phenyloxy­
carbonyl radical, or can be a carbamoyl radical, which can 

optionally be mono- or disubstttuted by lower alkyl radicals 
or phenyl or benzyl radicals, which can optionally be sub­

stituted in the ring by hydroxyl, lower alkoxy, lower alkan­

oyloxy or halogen atoms, or can be a radical of a Lower alkyl­

sul fon ic acid or phenylsulfonic acid, which can be substituted 
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in the ring by Lo~er alkyl, Lower alkoxy or halogen ato~s, 

or can be the radic~L of a phospho~ic acid which is unsubsti­

tuted or esterif ied by 1 or 2 lower alkyl or 1 or 2 phenyl 

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

their salts, a process for their preparation and pharmaceuti­

cal compositions ~ontainjng the~e compounds. 

An optionally substituted hydrocarbon radical R can 

contain 1~24 carbon at6ms. An_acyl radical of a ca.rboxylic 

acid can contain 3-24 carbon atoms. 

The radicals and compounds designated "lower" in 

connection with the presl:t:rit. description. preferably contain 

up to 4 carbon atoms. 

Above and below, the general terms c~n have the 

foll~wing meaning: 

An alkyl rad·ical is preferably a Lower alkyl radical, 

such as, for example, methyl, ethyl, n-propyl, isopropyl, n­

butyl, isob~tyl, butyl or sec.- or tert.-butyl, but also 
pentyl, isopentyl, n-hexyl, isohexyl, n-heptyl, octyL,' nonyl, 

decyl, indecyl, dodecyl, tricosyl, tetracosyl and isomers 

thereof. An al~e~yl radical is preferably a lower alkenyl 

radical, for ex~mple vinyl, alljl, n-propenrl, isopropenyl, 

2- or 3-m ethyl al l y l ·o r 3-b u ten y l • An a l k y n y l rad i ca L i s , . f o r 

example, the propargyl or 2~butyryl radic~L. 

The acyl radicals of alkanecarboxylic acids are, with 

at Least 3 carbon atoms, in particular those of propionic 
acid, butyric a~id, isobutyric acid, valeric acid and higher 

homologues thereof up to stearic acid, and those of the 
alkanedicarboxylic actds have, for example, 2 ~ 10, preferably 

3 - 6 carbon atoms and the Lower alkenedicarboxylic acids 

have, for example, 4 - 7 carbon atoms. Of these, there 

should be mentioned: 2-methyl-succi~ic acid, gluta~ic acid, 

3-methyl-glutaric acid, 3-ethylglutaric acid, adipic acids 

Csic), pimelic acid, suberanic Csic) acid, azealic Csic) acid 

or sebacic acid, preferably malonic acid and succinic acid. 

Acyl radicals of unsaturated aliphatit acids which may be 

mentioned in particular are those of acrylic acids and pro­

pionylic (sic>, methacrylic, crotonic or oleic .acid, and 
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above all of mal~ic 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 ex~mple, 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 acidsare, for 

example, those of pyrancarboxylic acid, thienylcarboxylic 
acid and nitotinic, isonicotinic or picoLinic acid • 

. A lower alkoxycarbonyl group is, in particular, 
methoxycarbonyl, ethoxycarbonyl, n-propoxycarbonyl, isoprop­

oxycarb~nyl; tert.-b~toxycarbonyl or tert.-pentoxycarbo~yl. 
Optionally N~substituted ·carbamoyl groups are, for 

example, N-lower alkyl Csic) or N,N-di-lower alkyl-carbamoyl, 
such as N~methyl-, N-ethyl-, N,N-dimethyl- or N~N-diethyl­

carbamoyl, and N-aryr-, N,N-diaryl- or N7aryl-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 lower alkoxy group is, for e~a.mple, methoxy, ethoxy, 
n-propoxy, isopropoxy, n-butoxy, isobutoxy, sec.- or tert.­

butoxy, n-pentoxy or tert.-pentoxy. 
A halogen is, for example, bromine, iod~ne or, in 

particular, chlorine or fluorine. 
A mono- or di-lower 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, ~yrro~idino, piperf­
diono Csic), morpholino, thiamorpholino or 4-methyl-piperazino. 

The new compounds which contain a salt-forming radi­

~al c~n also exist in the form of their salts. 

Sa l ts w h. i c h s h o u l d be men t i on ed of c om po u n d s w i t h a 
free ~arboxylic acid are, for example, metal salts, iri par­

ticular, those with alkali metals, such as sodium or potassium, 



( 

0,003,274 
- 5 -

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 example trimethylamines (sic) or· 

triethylamine, and especially non-toxic and pharmaceutically 

usable salts of the above type. 

The new compounds which contain basic groups can form 

acid addition salts, in particular with non-taxic pharma­

ceutica.lly usable acids, such as mineral acids, for example 

hydrochloric acid or hydrobromic acid, sulfuric acids, phos­

phoric acid, carboxylic acids ot organic sulfonic acids, for 

example al.iphatic, cycloaliphatic, cycloaliphatic-aliphatic, 

aromatic, araliphatic, heterocyclic or heterocyclic-aliphatic 

acids, for .example acetic acid, propionic acid, succinic ac·id, 

glycolic acid, Lactic acid, maleic acid, citric acid, tartaric 

acid, ascorbic acid, maleic acid Csic), phenylacetic acid, 

ben~ylic (sic) acid, 4-aminobenzylic (sic> acid, anthranilic 

acid, 4-hydroxybenzoic acid, salicylic acid, aminosalicylic 

acid, embonic acid or nicotinic acid, methanesulfonic acid, 

ethanesulfonic acid, 2-hydroxyethanesulfonic acid, phenyl­

sulfonic acid, 4-methyl-phenylsulfonic acid, naphthalene-

sulfonic acid, sulfanilic acid or cyclohexylsulfanylic Csic) 

a c i.d. 

The new compounds which contain basic groups can also 

be present in the form of thei~ quaternary ammonium compounds. 
The new compounds have useful pharmacological proper­

ties. In particular, they have an interesting activity in 
preventing hepatic necrosis and they prevent lipoperoxidation. 

They can also prevent eollagen degradation, and furthermore the­

activity of the lysosomial Csic) enzymes by increasing the 

stability of the lysos~mal membranes. They can also influence 

permeability and vascular tone. 

The new compounds are particularly suitable for the 
treatment of liver diseases, such as acl!te hepatitis <viral, 

alcoholic or toxic>, steatoses and chronic hepatitis, in 

pa~ticular as a consequence of alcohol abuse. They can also 

be used for the treatment of diseases which ••• Csic) a 
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change in conjunctival tissue, in particular congenital dis­

eases of ~ollagen, such as Ehlers-Danlos disease, Marfan 

syndrome and cutis laxa, as well as scoliosis, osteoporosis, 
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 disturbances of a venous or arterial nature~ 
Thus, for example, the activity can ••• Csic) on the 

normal or pathological metabolism of hepatocytes of rats 
-~ 

Wh-ich have be.en isolated by the technique of Berry and Friend 

CJ. Cell. Biol. 43, 506-520 (1969)] ~nd have been inc~bated 

i n 2 m l of a p h y s i o l o g i c a l K re b s - R i n g e r s'o l u t i on i n t h e p r e -

, sence of 0.5 to 5 mg of the new produc~s and to whiqh various 
hepatotoxic substances are added, or by the prevention of 

lipoperoxidation by carbon tetrachloride in accordance with 
the method of Comporti, Sacconi and Danzani. [Enzymologia 28, 

185-203 (1965)], the intensity of the lipoperoxidation in the 
presence of 5 to 50 µg per 4 ml being evaluated by the amount 

-
oi malonodialdehyde formed. The change in 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 -

500 mg/kg. In the acute stages, the animals are sacrificed 
24 or 4 hours after administration of the toxic agent and the 

condition of the Liver is evaluated with the following tests: 
clear~nce 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 influencing the Liver 

regeneration process and of triggering off an immunostimulat­

ing effect .. 
The effectiveness of the n~w compound Csic) in pro­

tecting the conjunctival tissue can be demonstrated by the 

prevention of collagen degradation by collagenase· 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 lysos~mal membranes by means of 0.05 to 
· 0.2 mg/1 ml ·of the new compound (sic) in accordance with the 

method of P. Niebes and PQnard [biochem. Pharmacol. 24, 905 
(1975>], or also by the experimental lathyrism in rats, to 

which 100 mg/kg/day of aminoacetonitrile. are given perorally 
or 25Q mg/kg/day of iminodipropionitrile are given subcutane­

ously for 7 days or 600 m~/kg/day of S-aminopropionitrile are 

given orally for 3 weeks, and to which 100 - 500 mg/kg of the 

new products are given ora(ly 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 
~~n -a> redu~e the experim~nta( o~dema caused by galactosamine 

and dextran, b)· reduce the capillary permeability in rats 
measured by diffusion of trypan blue CV.L. Beach'and a.G. 

Steinetz, J. pharmacol. Exp. Ther. 131, 400 C196~Jl, c) reduce 
the r,etro-auricular venal flow in the rabbit ear and d) pro­

mote. cleansing of ischaemic paws of d·ogs from tissue la.ctic 
acid. 

It was hitherto not possible to observe the activity 
of these new compounds with these indications. Until now, it 

was known that C+>-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 C+>-cyanidan-3-ol. 
The invention particularly relates to the compounds 

of the formula I described in the examples. 
The parent substance, C+)-cyanidan:-3-ol, and some 

derivatives were ••• Csic) from the Literature <see Liebigs 
Anm. (sic) Chem. 714, 193 - 204 C196&>; German Patent A-2,711,927i 

German Patent 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 compounds obtainable acc6rding to 
the invention (3-0-butyryl-C+)-cyandian-3-ol Csic)) with a 

compound according to the pr~or art Cpenta-O-butyryl-3,5,7, 
3',4'-C+>-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-

am~ne in the rate ·(sic> Cas described above>. 
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The new compounds can be obtained in a manner which 
i s. k now n p e r s e • T h u s , f o r e x a mp l e , t h e y c a n be ob t a ; n e d by 

a process in which, in a compound of the formula II 

(I I) 

wherein RiO represents a protected hydroxyl group which can 

easily be hydrolysed or hydrogenolysed and R has the above­
mentioned meaning, the radical OR1 is split to give the 

hydroxyl group and, if desired, a radic~l R in a resulting 
compound· is converted by reduction, and/or in that Csic) a 

~esulting salt is converted into the free ~ompound or a ~ree 
compou·nd with s,alt-forming groups is converted into a salt. 

In the compounds of the formula 11, the radical R1 
can ••• (sic) a lower alkyl radical, which is mono-, die• 

Csic) or polysubstituted, a lower alkenyl radical, an unsub­
stituted· or mono-, di- or trisubstituted araliphatic radical, 

an aliphatic, aromatic or ~raliph•tic carboxylic acid radical 
or an esterified carbonic acid radical, or a radical which 

forms a cyclic acetal with the oxygen atom bonded to R1· 
If R1 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 lower alkoxy, 

for example ethoxy ·or methoxy, or lower alkoxy-ethoxy, for 
example methoxyethoxy. 

If R1 is a lower alkylenyl radical, this preferably 
contains 2 - 5 carbon atoms and is above all allyl, m~thallyl, 

2-butenyl or 2-pentenyl. 
If R1 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, isopropyl or tert.­
propyi, by one or more halogens, preferably chlorine, bromine 

v . 

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

positi~n. If a substituent in the radical R1 is a substitu­

ent of the second order, such as the nitro group, it is 

preferably in the meta-position. 

If the radical R1 is an aliphatic acyl radical, the 

aliphatic part is, for example, alkyl with 1 - 4 carbon atoms, 

and preferably methyl or ethyl, which can· be substituted by 

lower alkoxy, such as methoxy. If R1 is an aromatic ~r 

araliphatic acyl radical, the aromatic radical is, in parti­

cular, a phenyl radical, which is optionally substituted, and 

the aliphatic radical is an alkyl radical with 1 - 2 carbon 

atoms. 

If R1 is an alkoxycarb~nyl radical, the alkyl radi­

cal can in turn be substituted by an aryl radical or by a 

halogen atom. If R1, together with the oxygen which the 

rad i cal R 1 c a· r r i es , i s an a c et a l , th i s---·a-c-e-t a l c an be l i n ea r 

or cyali~, for example a pyranyl radical. 

Radicals of the formula R1 which should be mentioned 

in parti~ular ~re, for example, allyl, methally, ethylallyl, 

2-butenyl, Z-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. methoxycarbonyl, 

ethoxycarbonyl, 2,2,2-trichloroethoxycarbonyl or phenoxy­

carbonyl. 

The OR1 groups can be split by hydrolysis or by 

hydrogenolye Csic). 

The hydrolysi~ 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

Toluenesulfonic acid is preferably used, the reaction prefer­

ably be ; n g car r i e d o_u t i n an al coho l , s u c h as methanol • The 

reaction can take one or several dozen hours, depending on 

the nature of the substituents. It can be carried out at 



\...._,· 

0,003,274 

10 -

room temperature or can also be accelerated by boiling under 
reflux, in which cas~ the risk of partial decpmpositiori of 

the end products must be accepted. 

The group OR1 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 s~bstituent R1, the free form or a 

salt thereof can be used. -~ -....--

The reaction is carried out in the presence of a 

solvent, s u c Ii as water,- met ha no l , et h an o'l , i sop r op an o l , t er t • -
butyl alcohol, ethyl 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-o~­
charcoal, are used. It is also pos~ible to leave the group 

R intact by reducing the activity of the catalyst. 
The compounds which contain a salt-forming group, 

such as, for example, carb4xyl groups, can be obtained in the 
free form or in the form of their salts, depending on the 

conditions used. These forms can be mutually converted into 
one an~ther. Salts of compounds which contain a free car­

boxyl ic acid are, for e~ample, 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 



0,00.3,.274 

- 11 -

example trimethylamine or triethylamine~ 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 ion 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 pharmaceutically usable acids, for example with 

mineral acids, such as·hydrochloric acid, hjdrobromic acid, 
sulfurit acid or phosphoric acid, or with organic carboxylic 

or sulfonic acids, for· .example aliphatic, cycl.o.aliphatic, 
cycloaliphatic-aliphatic, aromatic~ araliphatic, heterocyclic 

or heterocyclic-aliphati:c acids, for example acetic acid,. 
propionic acid, s'uc.cinic acid, glyconi'c Csic> acid,. lactic 

acid, maleic acid; tartaric acid, citric acid, ascorbic acid, 
phenylacetic acid, behz-0ic acid, 4-aminobenzoic a~id, anthra­

nilic acid, 4-hydroxybenzoic acid~ salicylic acid, amino­
salicylic acid, embonic acid or nicotinic acid, and also 

methanesulfonic acid, ethanesulfonic acid, 2-hydroxyethane­
sulf~nic acid, ethylenesulfonic acid, phenylsulfonic acid, 

p-methylphenylsulfonic acid, naphthalenesulfonic acid, 
sulfanylic (sic) acid or cyclohexylsulfamic acid. These 

salts can be treated (sic>, for example, by treatment of the 
free compounds containing a basic group with the acids men­

tioned or corresponding anion exchangers. 
The new compounds containing basic groups can also 

be obtained ~s their quaternary ammonium salts, for •xample 
by treatment with alkylating agents, su~h as lower alkyl 

halides, for example methyl iodide,. or 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 ~ethod which is known per se or, in particular, 
in a new and advantageous manner. Thus, for example, (+)­

cyanidan-3-yl Csic) or one of its salts can be reacted with 

a rea·ctive ester of an alcohol of the formula 

HO - R1 
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wherein R1 has the abovementioned meaning, and the radicals 
R can be introduced into the hydroxyl group in. the 3-position 

by etherif ication or esterif icati.on. 

A reactive ester is, in particular, an ester ~ith a 

strong inorganic acid, above all with a hy~rogen 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 ben~enesulfonic 

acid, which can be substituted in the benzene nucleus, for 
example by methyl, chlorine or bromine, such as p-toluene­

sulfonic acid or p-bro~9benzenesulfonic acid. 
This process g~ves derivatives of C+>-cyanidan-3-ol, 

the 4-phenolic hydroxyl groups of wh·ich are substitute~. Of 

these tetra-ethers, S,7,3',4'-tetra-O-benzyl-(+)-cyanidan-3-

ol has already been prepared by a pure laboratory process 
CK. Weinges and D. Seiler, Liebigs Ann. Chem. -714 193 - 204. 

C1968)J. In this process, (+)-cyanidan-3-ol, dissdlved 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 separatio~ and crystallizati6n from 
ethanol, it leads to a mixture of 8-benzyl-S,7,3',4'-tetra-O­

benzyl-(+)-cyanidan-3-ol and 5,7;3',4'-tetra-O~benzyl-C+>~ 

cyanidan-3-ol. The latter is isolated in a yield of 1 - 2% 

by chromatography. The yield is so small that this method 
cannot be used industrially to prepare the tetra-substituted 

compounds. 
If, however, the benzyl chloride is ~epla~ed by 

another halide selected from· the radicals R1, the reaction 
can readily be carried out, especially if chlorides or brom­

ides of unsubstituted or s~bstituted phenacyl, for example 
·phenacyl chloride or bromide or 4-bromophenacyl or 4-phenyl­

phenacyl chloride or bromide is used. After the insoluble 
potassium carbonat~ 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 ,~etone and 

methanol. The tetra-ethers are thus obtained 1n a good yield. 
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It has furthermore been found that the intermediate 
products can be obtained in a very good yield if (+)-cyanidan-

3-ol is treated with an alkali metal hydride or alk~li metal 
carbonate in an aprotic and organic s~lvent with a high di­

electric constant and the resulting tetra-alkali metal s•lt 
is reacted with a reactive ester of. the formula 

HO - R1 
the ratio of cyanidan-3-ol, alkali metal hydride a~d reactive 

ester being 1 : approximately 4.25 : approximately 4.5 tir the 
ratio of cyanidan-3-ol, alkali metal carbonate and reactive 

ester being 1 : approximately 8 : approximately 6. 

The alKali metal hydride is, in particular, sodium 

hydride and is preferably used in the form of a dispersion 
in oil. The alkali metal carbonate is, in particular, potas­

sium carbonate. 
The aprotic solvents used are, in particular, amides, 

such as dimethylformamide, but also sulfoxides, such as 
dimethyl sulfoxides. Dimethylformamide is preferr~d, however, 

for economic reasons, because it can be recovered by simple 
distillation under normal pressure and because it is· easier 

to handle than dimethyl sulfoxide. 
It 'is moreover important that the reaction medium is 

as dry as poss~ble. The dimethylformamide is thus dried over 
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 tetra-n-butyl-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. 
Th~ reaction is carried cut at a temperature between 

-zs 0 c and approximately +so 0 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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preferabl~ carried out at -zs 0 c to +zs 0 c, and above all at 

approximately -s 0 c to approximately o0 c. With dimethyl 

sulfoxide, since this scarcely decomposes, the reaction can 

be carried out at a te~perature below s6°c, preferably bet­

ween +1s 0 c and approximately +30°c, for example at room 

temperature. 

Since the alkali metal salt of (+)-cyanidan-3-ol is 

unstable in dimethylformamide-sodium hydride even at a low 

temper~ture, the esterifyi·ng or etherifying agent must be 

added immediately. If this is not done, the yield of the 

reaction is reduced and the phase for cleaning the desired 

product is made di·fficult. After addition of the esterifying 

or ethe~ifyin~ agent at low temperature, this temperature is 

furt~er 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 reacti~n. 

The progress of the.reaction can be monitored by thin 

Layer chromatography on silica gel using chloroform or 

methylene chlor.ide 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 formu(a 

hal - R 

can be allowed to act orr'these compounds, preferably in the 

presence .of a base, such as an alkali, for example sodium 

hydroxide or potassium hydroxide, silver oxide, sodium amide, 
sodium hydride or potassium hydride. This etherif ication can 

be carried out in ~ 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 hours are 

sufficient. If the base used is sodium carbonate or potas­
sium carbonate in aqueous solution a·nd the intermediate pro­

duct is in a solution ~hich is not miscible with water, use 
can be made 'of a phase transfer catalyst, such as tetra-butyl­

ammonium bisul.fate. 
If R is a hydroxyalkyl radical or an aminoalkyl 

radical, th~ derivatives of the formula II 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 
halid~. This reaction is c~rried 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

sulfonir. acid. The intermediate products of the formula II 

in which R is hydrogen add on olefines which are substituted 
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by electron-withdrawing groups, such as nitrile, nitro, 

ketones or esters, in the presence of a base. The· particip­

a~ts in the reaction can be dissolved in an in~rt water­
immiscible solvent and the base can then be 50% strength 

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

t r a n s f e r c a t a l y s t , s u c tT . a s be n z y l t r i me t h y l a mm on i um h y d r o x ·i de • 

A derivative of an a~id of the formula 

HO - R 

such· a• an acid halide, an anhydri~e or a cyanid~, which c~n 

also be formed in situ, ts preferably used to introduce the 

radical R into the intermediate· produ~ts. A basic solvent, 
such as pyridine, in the~absence or presence of a tertiary 

aliphatic amine, such as triethylamine and/or pyridine, or a 
mixture of solvents, at least one of which is basic, or an 

i n e r t so l v en t o·r a b a s i c s o l v en t a n ~ a c a t a l y s t , p r e f e r ab l y 

an alkali, is used. This reaction also proceeds with N-~ub­

stituted isocyanates. 
The esters of a mineral acid or of a sulfonic acid 

with the intermediate pr~ducts can ~·· (sic) by reac·tion of 
these with a halide of the acids mentione~ or with a mineral 

polyacid which is still sui~able for e$terification 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 R1~ by hydrolysis or by hydro­

genolysis. The esters with mineral acids can also be 
.. 

obtained by reaction of their anhydrides. 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 compo~nds above and below are accordingly and suit­
ably also to be understood as the corresponding salts. The 

s.1,1bstituents R can be chiral and the new CQ_mpounds can be 
present as pure stereoisomers or st~reoisomeric 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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separation, such a~ thi.n layer chromatography, or any other 

suitable separati~g 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 presence or absence of 
solvents and diluents, and if necessary with cooling or 

warming, under ,increased pressure 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 produ-ct-at any stage of the process 

i,s used as the starti.ng substance and the missing process 

st~ps are carried out, or in which a starting substance is 

form~d under the reaction _conditions, or in which a reac~ion 
c~mponent is used, where appropriate, in the form of its 

derivatives, such as its salts, and/or in the form of isomer 
mixtures or pure isomers. 

The present invention likewise relates to pharma­
c~utical products vhich contain compounds of the f-0rmula I 

or-pharmaceutically usable salts of such compounds with salt­
forming groups. They contain an effective amount of the 

active substances together or as mixtures with organic or 
mineral excipient substan~es, which can be solid or Liquid 

and which are ~uitable fdr enteral or parenter~l administra­
tion. Tablets or gelatine capsules containing the active 

substances together vith a diluent, such as Lactose, 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, methylcellulose, carboxymethyl­

cellulose and/or polyvinylpyrrolidone, and if desired also 
disintegrating ag~nts, such as starch, alginic acid or ~alts 

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, and the suppositories are, above· all, fat 

emulsion~ or sus~ensions. The pharmaceutical products ~an be 

sterilized and/or c~ntain auxiliaries, such as preservatives 
and stabilizing agents and/or emulsifying agents, salts which 

regulate the osmotic pressure and/or stabilizers. The 

pharmaceutical pro4ucts 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 s~bstances according to the invention are adminis­

tered in a dose of 1 to 100 mg, preferably 1 to 500 ,mg per .. 

dose unit. 

The following examples illustrate the invention des­

cribed above; however, they are not intended to restrict its 

scope in any way. Temperatures are given in degrees. Ce(sius. 
Example 1 

A suspension of 12 g of palladium chloride PdCl2 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 palladiu~ 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 ml of 

ethyl a~etate. 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-O-benzyl-3-0-met~yl~C+>­
cyanidan-3-ol in 1,600 ml of ethyl acetate are added to this 

susp~nsion and hydrogenation is carried out for 3 hours, 

about 6,600 ml 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.S g of 3-0-methyl-(+)­

cyanidan-3-ol of melting point = 118 - 120 and Ca>;9 = +2.76 

(ethanol, c = 0.5) are thus obtained. 
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Example 2 
6.0 g of palladium chloride are hydrogenated in 900 

ml of methanol in a 2 Litre flask at room temperature for 
1 1/2 hours, approximately 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 ml 

of ethyl acetate. 
A solution of 21.2 g of 5,7,3',4'-tetra-O-benzyL-3-0-

butyl-(+)-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 ~allad-
. . 

ium is filtered off and the filtrate is evaporated in vacuo 

at 40°c. The residue is taken up in 500 ml of water and 
the mixture is evaporated to a volume of approximately 50 ml. 

This procedure is repeated 4 times. After the last evapora­
tion, the product is dried to constant weight under 10 mm Hg 

at 60°. 3-0-Butyl-C+)-cyanidan-3-ol of melting pojnt 

103 - 104° is thus obtained. 

Example 3 
The procedure follow~d is as described in Example 2, but 

21.6 g of 5,7,3',4'-t~tra-O-benzyl-3-0-butyr~L-(+)-cyanidan-
3-ol are used as the starting substance. After drying, the 

product is dissolved in a mixture. of 5,500 ml 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 white precipitate which forms is fil-
tered off, wash~d with cold water and dried to constant 

weight under 10 mm Hg over phosphorus pentoxide at 50°c. 
3-0-Butyryl-(+)-cyanidan-3-ol of melting point 112 - 113°c 

is thus obtained. 
Example 4 

The procedure followed is as in Example 2, to give 
3-0-C3,3-dimethyL-butanoyl)-(+)-cyanidan-3-ol of m@lting 

point 118 - 120°c from 22 g of 5,3',4'-tetra-O-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-3-(3-carboxypropio~yl)~{+)-cyani­

dan-3-ol are used as the starting substance. After removal 

of the ~t~yl acetate and toluene by azeotrope formation ~ith 

water, the residue is dissolved in 1,000 ml of water, the 

solution is evaporated until a slight cloudiness appears 

<about 500 ml> and is fHtered and the filtrate is_lyophil­

ized to constant weight. 3-0-C3-Carbo~y-propionyl>-C+)­

cyanidan-3-ol of melting point 102 - 106°c is thus obtaioed. 

Example 6 

The procedure follow~d is as in Example 1, but 50 g of 

5,7,3', 4'-tetra-O-benzyl-3-0-decanoyL-C+)-cyanida~~3-ol are 

u~~d as the.startihg substance. After ~vaporation of the 

ethyl acetate, the residue is dried in v~cuo at 40°c and 

dissolv~d in 300 ml of ethanol~ the solution is concen~rated 

to 50 ml, 250 ml of ~thanol and 250 ml of w~ter are added 

and the solvent is evaporated off in vacuo at 40°c. The 

residue is dried to con~tant weight under a high vacuum over 

phosphorus pentoxide. 3-0-Decanoyl-C+l-cyanidan-3-ol of 

melting point 71 - 74°c is thus obtained. 
Example 7 

~solution of 26.6 g of .S,7,3',4'~tetra-O-benzyl-j-Q­

palmi~oyl-(+)~cyanidan-3-ol in 900 ml of ethyl acetate 

(solution is achieved by gentle warming> is introduced into 

a two Litre flask. 16.0 g of palladium-on-charcoal C10% 

~trength> are then added and the mixture is hydrogenated. 

The palladium is separated off by filtration and the filtrate 

is evaporated to dryne~s. The residue, a glutirlous mass, is 

tak~n· op in 400 ml of hot meth~nol. 1,500 ml 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-C+>-cyanidan-3-ol has .a melting point 

of 67 - 69°c. 
Example 8 

The procedure followed is as described in Example 2: 

the palladium black: is obtained by hydrogenatiori of 18 g of 
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palladium chloride in 900 ml of ethyl acetate, and 40 g of 
5,7,3',4'-tetra-benzyl-3-0-tetrahydrophthalyl-(+)-cyanidan-

3-ol in 1,800 ml of ethyl acetate are the~ 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 hou~ and consumes ~pproximately 4.92 L of 

hydrogen. The resulting palladium bla~k is wash~d 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-(+)-cy~nidan-3-ol in 

4 litres of ethyl acetate are add~d to the catalyst, mixed 

with a little ethyl acetate. The mixture is hydrogenated for 

approx i mate l y 1 1 / 2 hours, the c at al y s t is f il fer e d of f and 

washed with 250 ml of ethyl acetate and the f ilt~ates are 

combined and distilled under reduced pressure at 40°c. The 

residue is· taken up in 5 litres of water and the resulting 

suspension is stirred at room temperature for 30 minutes and 

then evaporated in vacuo at 40°c to a volume of approxi­

mately 500 ml. This is tepeated twice and, finally, the pro~ 
duct is dried to constant weight over-silica gel under a high 

vacuum. Amorphous 3-0-benzoyl-C+>-cyanidan-3-ol of melting 

point 132 - 135°c is thus obtained. 

Example 10 
3-0-(4-Fluoro-benzoyl)-(+)-cyanidan-3-ol of ·melting 

point 131 - 133°c is obtained analogously to Example 9, but 

using 115.8 g of S,7,3',4'-tetra-O-C4-fluoro-benzoyl)-C+>­

cyanidan-3-ol as the starting substance. 
Example 11 

As in Example 9, the palladium black is prepared 

sta~ting from 40 g of palladium chloride suspended in 4.5 

lit~es of methanol, the methanol is replaced by ethyl acetate 
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and 130 g of S,7,3',4'-tetra-O-b~nzyl-3-0-(3,4-dibenzoyloxy­

benzoyl)-(+)-cyanidan-3-ol, dissolved in S.S 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 ~f water •nd the product is lyophilized to constant 
weight •. 3-0-Protocatechyl-(+)-cyanidan-3-ol of melting point 

166 - f68°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.S g of S,7,3',4'-0-tetra-benzyl~ 

3-0-acetylsalicylyl-(+)-cyanidan-3-ol~ 

Example 13 

Anal~gously to Example 1, palladium black is prepared 

from 24 g of palladium chloride in 3.6 l of methanol and 64 g 
' of 5,7,3t-4'-0-tetra-benzyl-3-(2-carboxy-benzoyl)-(+)-cyani-

dan-3-ol in 3.5 l of--e-t-ttyl acetate are hydrogenated. After 

the catalyst ha~ been filtered off and the organic solvents 

have been evaporated off~ the residue is taken up in 2 litres 

of ethanol, the solution is concentrated to about 100 ml, 

this procedure is repeated twice and the residue is then 

dried to constant weight at 40°c under a high vacuum. 3-

0-C2-Carboxy-benzoyl)-(+)-cyanidan-3-ol of melting point 

1~9 ~ 142°t 4s 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',4'-tetra-O-benzyl-3-(N-phenylcarbamoyl)-(+)-cyani­

dan-3-ol in 1,600 ml of ethyl acetate are hydrog~nated. 
After the catalyst has been filtered off, the filtrate is 

evaporated to a volume of approximately 50 ml; 250 ml of 

water are added and the pH is brought to 6 with aqueous 

sodium hydroxide solution C1N>. The mixture is evaporated in 

vacuo at 40°c, 500 ml 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 ml of 

ethanol and 300 ml of water, the mixture is evaporated and, 

finally, the residue is taken up in 500 ml of water. The 

mixture is evaporated to a ~olume of approximately 100 ml and 

the precipitate formed is filtered off and dried to constant 

weight in vacuo. 3-0-CN-Phenylcarbamoyl)-(+)-cyanidan-4-ol 

of melting point 189 - 200°c is thus obtained. 

Example 15 

.The procedure foll~W:!!d is as described in Example 2, 

but 18.2 g of 5,7,3',4'-tetra-O-benzyL~3-0-methanesulfonyl­

(+)-cyanidan~3-ol are ~~ed as 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 is 

then concentrated under a high vacuum at o0 c to approximately 

50 ml, this procedure is repeated twice and the product is 

then dried at 35°c in vacuo in the course of 15 minutes aod 

brought to constant weight under a high vacuum at room tem­

perature. 3-0-Methanesulfonyl-C+>-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-O-benzyl-3-0-(4-methyl-benzenesulfonyl>-C+)­

cyanidan-3-ol in 1.8 l of ethyl acetate is hydrogenated with 

20 g of palladium-on-charcoal C10% 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 o0 t under a high vacuum. 

When the volume has reached approximately 100 ml, 800 ml of 

ethanol are added and distillation is continued at o0 c. The 

residue is.warmed to 35°c under a high vacuum in the course 

of 15 minutes and i.s kept at this temperature until it 

reaches constant weight. 3-0-(4-~ethyl-benzenesulfonyl)-(+)-
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cyanidan-3-ol is thus obtained. To prevent decomposition, 
it is kept in a refrigerator at -3o 0 c. 

Example 17 
A suspension of 29 g of palladium chloride in 2.9 

litres of methanol is hydrogenated in a 10 litre flask. The 
methanol is decanted and the paladium (sic) bla~k formed is 

washed first three times vith 300 ml of methariol and then 
three times with 30b ml of ethyl acetat~. A solution cif 

54.5_ g of 5,7,3',4'-tetra-O-benzyl-3-0-(2-cyano-ethyl·)-C+>­

cyanidan-3-ol in 2.9 l of ethyl acetate is then added and 

hydrogenation is carried out. After the' catalyst has been 
f·iltered off, th~ solverit i~ evaporated off under reduced 

presstire, the residue is dis$olved in 1.5 l of w~te~ and the 

solution is evapor~ted on a Rotavopor <sic> at 40°c in vacuo 

to a volume of approx1mately 500 ml. This procedure is re­
peated twice and the product is then lyophilized to constant 

weight. 3-0-C2-Cyano-ethy-l>-C~>-cyanidan-3-ol is thus obtained. 
_,... 

Yield: 25 g (equal to 94% of theory>. 

Example 18 
56 g of 5,7,3',4'-tetra-O-benzyl-3-C.2-cyano-ethyl>­

(+)-cyanidan-3-ol, 4 litres of absolute ethanol and 100 ~l 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 C10% strength> are 

added, under argon, and hydrog~nation 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 evapora~ed 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 a volume of approximately 
200 ml, the residue is cooled to approximately o0 c and 

filtered and the residue is washed wit~ ethyl acetate. The 
treatment with ethyl ac~tate is repeated twice 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 approximately 200 ml. 1.8 

·litres of water are ad~ed and the mixture· is again concen­

trated to a volume of approximately 200 ml. This solution .. 

is then lyophilized to constarit weight. The hydrochloride of 
3-0-(3-aminopropyl)-(+)-cyanidan-3-ol is thus obtained. 

Melting point = 195°c (with decomposition>. 

Example 19 

5.Q g of sodi~m hydride Cabo~t 55% strength) in an 
oil suspension are introduced ini6. a SQQ. ml flask equipped 

with an ascending condenser, which c~rries a calcium· chloride 

tube, a feed adapter with pressure compensation~ a cannula 

for introducti~n of nitrogen, a thermometer and a stirrer. 

A vigorous stream of nitrogen is· allowed :to flow through for 

5 minutes and the stream of nitrogen is then reduced so that 
6Q ·ml of anhydrous tetrahydrofuran can be added dropwise in 

drops Csic)~ The mixture is warmed to 40°c by means of an 

external oil.bat~ and 7.5 ml (17 g) of freshly distilled 

methyl iodide are then added dropwise, with stirring. A solu­
tion of 52.Q g of 5,7,3',4'-tetra-0-benzyl-(+)-cyanida~-3-ol 

in 170 ml 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 ml 

of water are added and the mixture is stirred for 15 minutes. 
It is filtered and the filtrate is introduced into a decant­

ing flask containing 20Q ml of toluene and 200 ml of water. 

The organic phases are separated off and washed with SO ml 

of water. The aqueous phases are extracted twice with 400 ml 

of methylene chloride and the combined organic phas~s are 

dried over magnesium sulfate and evaporated under a moderate 
vacuum at 40°c. The residue is dried under 15 mm Hg at 

4S 0 c during the night. This residue is taken up in 510 ml 

of methoxyethanol at 100°c, t~~mixture is filtered hot an~ 
the filtrate is cooled slowly, with stirring. After 8 hours, 
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he Csic) precipitate for~ed is filtered off and washed with 

30 ml of cGLd methoxyethanol, which has first been dried at 

so 0 c in vacuo for one night. 5,7,3',4'-Tetra-0-benzyl-3-0-
methyl-C+>-cyanidan-3-ol of melting point 124 - 125°c is 

thus obtained. 

Example 20 

An aqueous solution of 1.5 Litres of 50% strength 

sodium hydroxide solution, a solution of 52 g of S,7,3',4'­

te~ra-0-benzyl-(+)-cyanidan-3-ol in 1.5 litres of butyl 

chloride and 6.8 g of tetrabutylammonium bisulfate are intro­

duced into a 6 Litre flask equipped with a mechanical stirrer 

and an ascending condenser. The mixture is warmed to so 0 c 

and kept at this temperature for 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 ml of water a~d dried over magnesium 

sulfate. It is filtered and the butyl ~hloride is distill•d 
off. The residue is crystalliz~d twice in 3.2 litres of 

absolute ethanol. After drying, 5,7,3'-4'-0-tetra-benzyl-3-

0-butyl-C+)-cyanidan-3-ol of melting point 55 - 56°c is 

obtained. 
Example 2·1 

52 g of 5,7,3',4'-tetra-O-benzyl-C+>-cyanidan-3-ol in 
360 ml of anhydrous pyridine are introduced into a 500 m~ 

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 siirring, 

and 17 g of butyryl chlorid• 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 stirfed for one hour and the oily layer is 

separated off. This is stirred first with 500 ml of an 

aqueous solution of sodium bicarbonate <1 N) and then twice 

with 500 ml of wate~. The solid prdduct which forms is 

washed with water and dried in vacuo. The residue is crystal­

lized in a mixture of 3 Litres of ethanol and 400 ml of ace­

tone. 5,7,3',4'-Tetra-O-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-O-benzyl-3-0-C3,3-dimethyl-butanoyl>­

(+)-cyanidan-3-ol of melting point 58°c is obtained analo­

gously to Example 21, but using 21.S g of 3,3-dimethylbutan­

oyl chl-0ride as the starting substance. The reaction takes 

one hour. 

Example 23 

52 g of 5,7,3',4'-tetra-0-benzyl-C+)-cyanidan-3-ol, 

400 mg of trieth~lamine, 80 ml of pyridine and 16 g of 
"' ·succinic anhydride are introduced into a 1 litre flask with 

a condenser which carries a calcium chloride tube. The mix­

ture is warmed under the reflux condenser for one hour, the 

solve~ts 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 ·hydrochloric acid, and then twice with distilled 

water. The product is crystallized twice in 3 litres of 

ethanol. 5,7,3',4'-Tetra-0-benzyl-3-0-<3-carboxy-propionyl>­

(+)-cyanidan-3-ol of melting point 95 - 96°c is thus obtained. 

Examp,le 24 

Analogously to Example 21, but in a 1 litre flask and 

starting from 104 g of 5,7,3',4'-tetra-O-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 

Csic) first twice with 1 litre of C1N> aqueous sodium hydrox­

ide 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 

_S,7,3',4'-tetra-O-benzyl-3-0-decanoyl-C+>-cyanidan-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 palmitoyl chloride and heating the reaction mixture 
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at:90°c in the course of two hours. The resulting 5~7,3', 

· 4'-tetra-O-benzyl-3-0-palmitoyl-C+>-cyanidan-3~ol is purified 

by d~ssolving in 80 ml of acetone, under the influence of 

heat, and adding 3 litres of ethanol dropwi.se to this solu­

tion,~ Melting point = 57 - S9°c. 

Example 26 

The working out Csic) is as in Example 23, but 24.5 g 

of tetrahydrophthalic 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 rasidue is taken up in 60G ml of ~ethylene 

chloride and the mixture is extracted twice w~th 500 ml of· 2 N 

hydrochloric acid and twice with:5QO ml of distill~d water. 

The methylene chloride solution 4s dried over mag~esium 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'-Tetra-O-b~nzyl-3-0-tetrahydro­

phthalyl-(+)-cyanidan-3-ol of melting point 67 - 68°c is thus 

obtained. 
Example 27 

The proc.edure followed is as in Example 21, but using 

22.5 g of benzoyl chloride, and ~he reaction mixture is 

heated 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-O­

benzyl-3-0-benzoyl-(+)-~yanidan-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 7 hours. The solid product is· 

dissolved in 3.5 litre~ of acetone under the influence of 

heat and a precipitate is obtained by adding 800 ml of water. 

5,7,3~,4'-tetra-O-benzyl-3-0-(4-fluoro-benzoyl)-(+)-cyanidan-

3-ol 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-benzoyl chloride in 130 ml of 
pyridine.' The reaction mixture is ~tirred at room tempera­

ture for 2 hoor~ 45 mi~utes. The resulting solid product is 
recrystallized twice from acetone. 5,7,3',4'-Tetra-O-benzyl-

3-d~<3,4-dibenzyloxy-benzoyl)-(+)-cyanidan-3-ol of melting 
point {62 ~ 163°c is thus obtained. 

Example 30 
The procedure followed is as in Example 21, but using 

a ~olution of. 3l g of acetylsalicylyl chloride in 180 ml of 
pyri~ine. The reaction mi~ture is stirred at 65°c for 2 

hours. ~fter washiMg with sodium bicarbonate and with water, 
the sot id. 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',4'-Tetra-O-benzyl-3-0-{acetyl~ 

salicylyl)-(+)-cyanidan-3-ol of melting point 136 - 137°c 

is thus obtained. 

Example 31 
260 g of 5,7,3',4'-tetra-O-benzyl-(~)-cyanidan-3-ol, 

89 g of phthalit anhydride, 3 litres .of triethylamine and 1 
litre ·of pyridine are intr~duced into a 6 litre flask equipped 

with a mechanical stfrrer, a reflux coil with a calcium 
chloride tube, a nitrogen inlet adapter and a thermometar. 

This mixture is boiled C92°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 ~o 0 c on a·Rotavapor, the oily residue is taken up 

in 500 ml of ethylene chloride and the mixture is extracted 
twic• with 500 ml of 2 N aqueous hydrochloric acid and twice 

with 500 ml of water. The organic solution is dried over 
magnesium sulfate, filtered and evaporated to dryness. The 

crude product is recrystallized from 2.5 litres of toluene 
and 1.6 litres of ligroin. S,7,3',4'-Tetra-0-benzyl-3-0-(2-

carboxy-benzoyl>-C+>-cyanidan-3-ol of melting point 127 -

129°c is thus obtained. 
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Example 32 

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 1 ,4 1 -tetra-O-benzyl-C+)-cyanidan-3-ol in 800 ml of pyri­

dine. The mixtu~e is boiled under nitrogen at 100°c and 

17.1 ml C18.7 g) of M-phenyl Csic) isocyanate are added drop­

wise. The mixture is left at 100°c for 1 hour and then 

cooled to room 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 is 

washed witho litres of water and dried in vacuo at 60°c for 

2 day s .. I t i s c r y s t a .l l i z e d f r o·m 8 l i t. r e s o f a c e t one a n d 
S,7,3 1 ,4'-tetra-O-benzyl~3-0-CM-phen~l-ci~bamoyl}-(+}-cyani­

dan-3-ol Csic) of melting point 204°c is obtai~ed. 

Example 33 

65 g of S,~,3',4 1 -tetra-O-benzyl~C+>-cyanidan-3-ol, 

dissolved in 500 ml of pyridine and 25 ml of ~riethyl~mine, 

are introduced into a 750 ml flask equipped with a magnetic 

$tirre~, a calcium. chloride tube, an inlet adapter and a 

nit~ogen feed. A stream of nitrogen is allowed 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 -1·S 0 c for· 30 minutes and is 

ther poured onto 2.5 litres of an ice-w~ter mixture, the pre­
cipitate is filtered off and stirred ~ith one litre of water 

and the mi~ture 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 ml of 

methanQL. The substance is dried at room temperature in 

vacuo over phosphorus pentoxide. S,7,3 1 ,4'-Tetra-O-benzyl-3-

0-met·hanes_ulfonyl-{+)-c'yanidan-3-ol of melting point 138 -

139°c is thus obtained. 

Example 34 

158 g of S,7,3',4'-tetra-O-benzyl-C+)-cyanidan-3-ol 

and 250 ml of pyridine are introduced into a 500 ml 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

tare dissolves, and 67 g of 4-methyl-b~nzene-sulfonyl chloride 
are then added h~t, an~ the solution is kept at 90°c for 4 

hours, under nitrogen and while stir~ing. The mixture is 

then cooled to -30°c and is left to stand for 2 1/2 hours, 

whereupon a precipitate forms. 1.5 litres of water are ad~ed, 
the mixture is stirred and the precipitate is filtered off, 

washed with a 1 N solution of aqtieous sodium bicarbonate and 

then with water, until the filtrate is neutral, and recrystal­

lized from 5 Lit~es of chloroform and 20 Litres of i•opropanol. 
I ,, 

5,7,3',4'-Tetra-O-benzyl-3-0-<4-methylbenzenesulfonyl)-(+)-

cyanidan-3-ol of melting point 173 - 174°c is thus obtained.· 
Example 35 

First a solution of 300 g of S,7,3',4'-tetra-O~benzyl­
C+>-cyanidan-3-ol in 3 Litres of toluene and then 4.5 litres 

of an aqueous solution of sodium hydroxide <SO% strengt~) fol­

lowed by 16 g of· Triton B are introduced, slowly and with stir­

ring, into a 20 Litre flask with a decanting ampoule 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 2 _hours, 

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 Litres of water. The 
toluene phase 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-O-benzyl-
3-0-i2-cyano-ethyl)-(+)-cyanidan-3-ol precipitates out on 

cooling and is filt•red off and dried. Melting point = 100 -

101°c. 
Example 36 

52 g of S,7,3',4'-te~ra-O-benzyl-(+)-cyanidan-3-ol, 

260 ml of anhydrous dioxane and 130 m~ of paratoluenesulfonic 



0,003,274 

- 32 -

a c i d a re i n t rod u c. e d i n to a 5 0 0 m L f L as k e q u i pp e d 'w i t h a 

nitrogen inlet, a feed adapter which is preisure-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 temperarure for 

2 1/2 hours and f·iltered and the filt~ate is evaporated in 

vacuo. The residue is ·taken up in 500 ml of chloroform and 

the resulting solution is washed first twice with 300 ml of 

a 1 N solution of aqueous bicarbonate and th~n with 300 ml of 

distilled water. The chloroform solution is dried over mag­

nesium sulfate, filt~red and evaporated. The residue is 

dried under a high vacuum at room temperature. 5,7,3',4'-
. . 

Tetra-O-benzyl-3-0-tetrahydropyranyl-(+)-cyanidan-3-ol is 

thus obtained as a mixture of 2 ~iastereoisomers. The pro­

duct is a glutinous maas, the melting point of which cann6t 

be determined. 
·Example 37 

A suspension of 92.8 g of a 55% strength dispersion 

of sodium hydride in oil C51 g of NaH> in one litre of freshly 
distilled dimethylformamide is· pre~ared under nitrogen and 

with thorough stirring. The suspension is cooled to a tem­

perature of between -5 and o0 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 low temperature for 15 minutes 

and 276.5 ml of benzyl bromide are then added in the course 

of 1 1/2 hours so that the temperature does not ~ise above 

o0 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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O-benzyl-(+)-cyanidan-3-ol, .~hi~h crystallizes in the form of 

white needles, is thus obtained. Melting point = 144 - 145°c~ 

Example 38 

5,7,3',4'-Tetra-O-benzyl-C+)-cyanidan-3-ol is 

obtained under the same conditions as in Example 37, but 

using dimethylformamide which has been thoroughly· dried. 

Example 39 
Tetra-0-benzyl-5,7,3',4'-(+)-cyanidan-3-ol is 

·obtained analogously to Example 37, but using 2.25 mol of 

benzyl chloride. 

Example'40 

A solution of .. L45 g of (+)-cyanidan-3-ol in 20 ml of 

freshly distilled dim•thyl sulfoxide is added slowly, while 

stirring an~ at room temperature, is added (sic) t~ a solu­

tion of 0.93 g of ~ dispersion of sodium hydride in oil 

C0.51 g of Naff} in 10 ml of dimethyl sulfoxide, which has 

been freshly distilled. The hydrogen formed is removed by 

circulating nitrogen. After the mixture has been. stirred at 

room temperature for one hour, the evolution of nitrogen 
virtually ceases and the sodium salts Csic) of C+)-cyanidan-

. . 
3-ol is partly deposited on the wall of the fla$k. 2.68 ml 

of benzyl bromide are then added dropwise. The mixture is 

left to stand at room temperature for 1 1/2 hours, wi~~ 

stirring, and the reaction solution is then intro~uced slowly 

and with stirring into 300 ml of a cold aqueous 10% strength 
solution of sodium chloride. The pr~cipitate i~ filtered off 

and dried in vacuo at ~o 0 c and then. recrystallized from 
40 ml of carbon tetrachloride. 1.96 g of S,7,3',4'-tetra~o­

benzyl-C+)-cyanidan-3-ol are obtained. 

Example 41 

The procedure followed is as in Example 37, but 416 g 
of ~-bromo-o-xylene are used instead of benzyl bromide. The 

residu~ obtained after evap~ration of the dimethylformamide 

is taken up in chloroform and the solution is washed with 

distilled water, filtered and evaporated. The residue is 

crystallized from a mixture of benzene and petroleum ether 

C6:3 volume/volume>. 5;7,3',4'-Tetra-0-<2-methyl-benzyl)-
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(+)-cyanidan-3-ol of melting point 88 
obtained. 

Example 42 

90°c is thus 

5,7,3',4'-Tetra-0-(4-methyl-benzyl)-(+)-cyanidan-3-ol, 

which melts at 66 - 70°c after recrystallization from 
carbon tetrachloride, is 6btained analogously to Example 37, 

but using 416 g of a-bromo-p-xylene instead of benzyl bromide. 
Example 43 

5,7,3',4'-Tetra-O-C2-bromo-benzyl)-(+)-cyanidan-3-ol, 

which is recrystallized from a mixture of chloroform ancr­

carbon tetrachloride (40:55° volume/volume>, is obtained 
analogously to Example 37, but using 562 g of 2-~romobenzyl 

bromide instead of benzyl bromdde. Melting point = 155 -

157°c. 
Example 44 

5,7,3',4'-Tetra-O-me~~oxymethyl-C+)-cyanidan-3-ol, 

which has a melting point of 92. - 93°c after recrystalliza­

tion from a mixture of water and methanol C1:1 volume/volume>, 

is obtained analogously to E~ample 37, but using, 181 g of 
chlorodimethyl ether instead of benzyl bromide. 

Example 45 
5,7,3~-,4•-tetra-O-allyl-C+)-cyan~dan-3-ol, which has 

a melting point of 78.5 - so0 c after recrystallization 
: i 

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-O-eth~xycarbonyl-C+>-cyanidan-3-ol, 

the melting point of which is approximately 6S 0 c, is 

obtained analogously to Example 37, but using 244 g of ethyl 

chloroformate Csic) instead of benzyl bromide. 

Example 47 
1.45 g of (+)-cyanidan-3-ol are d.issolved in 50 ml of 

anhydrous acetone, 6.91 g of anhydrous potassium carbonate 
are added and it Csic) is h~ated under reflux in nitrogen. 

A solution of 6.26 g of p-bromo-phenacyl bromide in 30 ml of 
anhydrou$ 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 salts are filtered 
off and the solution is evaporated to dryness. The residue 

is taken up in 50 ml of chloroform, the chlor6form solution 
is washed 3 times with 50 ml of water, the chloroform is 

evaporated off, the residue is dissolved in approximately 

1,000 ml of ether and the ether solution is filtered and 

concentrated to 150 ml. 5,7,3',4'-Tetra-0-(4-bromo-phenacyl)­
(+)-cyanidan-3-ol, which has a melting point of 127 - :129°c 

after recrystallization on (sic) ethanol, is thus obtained. 
Example 48 

5.4 g of sodiu~ 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 
SO ml of anhydrous hexane to remove the oil and is dried in 

v a-e-Y-O-· and a s ol u t i on o f 3 2 • 5 g o f 5 , 7 , 3 ' , 4 ' - t e t r a - 0- be n z y l -
C+)-cyanidan-3-ol in 200 ml of tetrahydrofuran (anhydrous> is 
added. The mixture is warmed under reflux for 2 hours and 
cooled in an ice-bath and a solution of 9 g of methoxymethyl 

chloride in 40 ml 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 is evaporated to dryness at room 

temperature on a Rotavapor. The residue is crystallized 
twice f~om a mixture of 200 ml of acetone and 500 ml of 2-

propanol. The resulting 5,7,3',4'-tetra-O-benzyl-3-0-
methoxymethyl-C+)-cyanidan-3-ol has a melting point of 108 -

110°c. 
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 decanting phase, a 
thin Layer of ethyl acetate is left over the palladium: A 

solution of 20 g of S,7,3',4'~tetra-O-benzyl-3-0-methoxy-
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methyl-C+)-cyanidan-3-ol in 2.4 Litres of ethyl acetate is 

added. Hydrogenation consumes 3.6 Litres of hydrogen and 

~akes S hours. The palladium is then filtered off and w~shed 

twice with 200 ml 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 

ml 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---. .,.---·-

0-Methoxymethyl-(+)-cyanidan-3-ol of melting point 106 -

1Q9·0 c is obtained. 

Example SO 

42.5 g of boron trifluoroetherate in SO ml of diglyme 

freshly distilled over sodium are introduced into a flask A 

equipped with a nitrogen inlet, an inlet adapter and a vacuum 

connector. A ••• Csic> 7.65 g of sodium borohydride in 

250 ml of diglyme is introduced through the feed adapter. 

A solution of 28 g of 5,7,3',4'-tetra-O-benzyl-3-0-

<2-cyano-ethyl)-(+)-cyanidan-3-ol in 500 ml of tetrahydro­

furan, which has been freshly distilled over sodium, is 

introduceti into a second flask 8 equipped with a feed adapter, 

a cannula connected to the vacuum cannula of f Lask A, an 

independent nitrogen feed and an ascending condenser, the·top 

opening of which ••• Csic) with a wash bottle containing 

acetone. The two flask~ A and B are equipped with a magnetic 

stirrer, and flask A is stirred vigorously whilst flask 8 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 a. There it reduces the 2-cyano-ethyl 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 ml 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°c. The ~esidue 

i~ taken up ~n 200 ml of boiling butanol and the mixture is 
then left to itand 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 undet a 

high vacuum ove~ phosphorus pentoxide for 24 hours. The 
resulting 5,7,3',4'-tetra-O-benzyl-3-0-(3-amino-propyl)-(+)­

cyanidan-3-ol has a melting point of 93 - 95°c. 
Example 51. 

A suspension of 65.5 g of a ~·ispersion of sodium 

hydride in oil (55% strength) in 700 ml of freshly distilled 

formamide is prepared under nitrogen, with vigorous stirring. 
This suspension is cooled to -5 to o0 c and a solution of 

650 g of 5,7,3',4'-tetra-O-benzyl-C+)-tyanidan-3-ol in 3,800 

ml'of freshly distilled dim~thylformamide is slowly added 

such that the temperature remains between -5 and o0 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 o0 c. This temperature is maintained 

for a f~rthet 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 Csic) 3 litres of chloroform at room tempera­

ture and the chloroform solution is then washed 3 times with 
2 litres ~f water, filtered and evaporated. The residue is 

taken up in 1,750 ml of hot benrene and petroleum ether is 

added slowly, under th• influence of heat and with stirringr 

until the mixture starts to become cloudy (about 1 litre of 

petroleum ether is required>. After cooling, 3,5,7,3',4'­

penta-O-benzyl-(+)-cyanidan-3-ol of melting point 119 -

121°c is obtained. 

Example 52 

0.96 g of a 55% strength dispersion of sodium ~ydride 

on Csic> oil is introduced into a 50 ml flask with a feed adapter, 
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a nitrogen feed and a condenser, which carries a calcium 
chloride tube, and the entire set-up is dried by warmi.ng in 

a stream of nitrogen. After cooling under a gentle stream of 
nitrogen, 10 ml of freshly distilled dimethyl sulfoxide are 

introduced ~nd 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 ml of dimethyl ~ulfoxide 

are added, 30 minutes later the reaction solution is poured 

into 150 ml Qf water saturated with sodium chloride and the 
pH h brought to 7. A, glu·t·inous 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 

SO ml of water. The toluene is removed and th~ resulti~g 
-

brown-red oil is extracted under reflux 10 times with 100 ml 

of n-hexane. The n-hexane solutions give S,7,3',4'-tetra-O­

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-O-benzyl-(+)-cyanidan-3-ol in 

300 ml of anhydrous pyridine are introduced into a 500 ml 

flask equipped with a feed adapter, a condenser, which 

carries a calcium chloride tube, a nitrogen f~ed 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 litres of 
ethanol under a reflux condenser and t·he mixture is left to 

stand at room temperature for 2 days. The precipitate is 

filtered off and recrystalliz~d from a mixture of 250 ml of 

acetone and 1.5 litres of ethanol. 5,7,3',4'-Tetra-O-benzyl-
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3-0-ethoxycarbonyl-(+)-cyanidan-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-O-benzyl-3-0-ethoxycarbonyl-{+)-cyanidan-3-

ol in 600 ml of ethyl acetate is added. Hydrogenation is 

\.__.,· carried out for 2 .1/2 hours, whereupon 2.33 litres of hydro­

gen are consumed. The palladium is filiered off and washed 

twice with 200 ml of ethyl acetate and the combin~d ethyl 

acetate solutions are evapQ~ated to dryness. 500 ml of 

ethanol are added to the residue, the mixture is evaporated 

to a volume of approximately 50 ml, 200 ml of ethanol and· 

250 ml of water are added, the mixture is evaporated again 

to a volumne of 50 ~L, 500. ml 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 - f24°c is thus obtained. 

Example 55 

A solution of 65 ~of 5,7,3',4'-tetra-O-benzyl-C+l­
cyanidan-3-ol in 350 ml of anhydrous pyridine is introduced 

into a 750 ml flask equipped with a feed adapter, a condenser 

coil, which carri•s 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 dropwise, while 

stirring and under· nitrogen, and tbe mixture is allowed to 

react under the same conditions for 6 hours an~, after cool­

ing, is poured onto 1 kg of c.rushed ice. The mixture is 

s~irred 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 litre of 

wat~r. Th~ product is dried in vacuo overnight and crystal­
lized in 1.2 litres of ethoxyethanol. The S,7,3',4'-tetra-0-

benzyl-3-0-phenylacetyl-C+)-cyanidan-3-ol thus obtained has 

a melting point of 83 - ss 0 c. 
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Example 56 

6.5 g of 5,7,3',4'-tetra-O-benzyl-C+)-cyanidan-3-ol, 

1.9 g of 2,4-dinitro-fluorobenzene, 3 g of potassium fluoride, 
500 mg of 18-crown-6- (sic) and 100 ml of anhydrous tetra­

hydrofuran are introduced into a 250 ml flask equipped with 

a condenser, which carries a calciµm chloride tube, a nitro­

gen feed and.a magnetic stirrer. The mixture is boiled under 

reflux for 24 hours, while stirring 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 

o~ sodium chloride, the organi~ phase is dri~d over magnesium 
sulfate and the solvents are evaporated off in vacuo. The 

residue is washed twice with 25 ml of petroleum ether and 

then dissolved in 45 ml of chloroform, and 325 ml of abstilute· 

ethanol are slowly added, while boiling. 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-C2,4-dinitro-phenyl)-(+J-cyanfdan-3~ol of melt­

ing point 61 - 62°c· is thus obtained. 

Example 57 

400 mg of sodium hybrid Csic) CS5% strength disper­

sion in oil) are introduced into a 50 ml flask, a vigorous 

stream of nitrogen is allowed to flow 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 ml 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 t~trahydrofuran 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 $ettle before the organic phase 

is separated off. This is washed again with 10 ml of water. 

The wash waters are extracted with 30 ml of methylene chlor­

ide, the organic combined extracts are dried over magnesium J 

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 ml of 

methanol, the mixture is treated with active charcoal, the 

ni e t h an o l i s e v a po r a t e d , t h e o il w h i c h r e ma. i,n s i s e x t r a c t e d 

twice with 25 ml of petroleum ether un~er the influence of 

heat and the petroleum ether fractions are combined and 

evaporated on a ~otavapor at room.temperature. The oil thus 

obtained is 5,7,3',4'-tetra-O-methoxymethyl-3-0-methyl-(+)­

cyanidan-3-ol •. I~ CNujol> v Ccm- 1>: 2920, 1615, 1590, 1507, 

1494, 1440, 1400, 1260, 1220, 1155,.1070, 1000, 920, 822. 

Example 58 

110 g of :pot ass i um · carbonate., u n d'e. r ~ · weak s tr ea ·m 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 ml of dried dimethylforma~ide and 71.25 ml 

of benzyl 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 

res~lting suspension is filtered hot, the filtrate is evapora­

ted at ao 0 c in vaeuo on a Rotavapor and the ~esidue is 

dissolved in 250 ml of chloroform. The chloroform solution 

is filt~red, washed 3 tfmes with 250 ml of w~ter, dried over 

'agnesium sulfate and evaporated to dryness. The ,residue is 

. taken up in 750 ml of carbon tetrachlo'ride boiling· under 

reflux and the brown glutinous residue 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. ~elting point ~ 144 ~ 

145°c. 
Example 59 

Palladium black i·s 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-C+>-cyanidan-3-

ol in 2.25 ~.itres of ethyl acetate is added, hydrogen~tion 

is carried out for 3 days, during which 1.25 litres of 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. 500 ml of 



. \.... .. / 
O;Od3,274 

- 42 -

ethanol are added to ~he residue, the solution is evaporated 
to a volume of. approximately SO ml and this operation is 

repeated. 2SO ml of ethanol and 2SO ml of water are then 
added and the mixture is evap~rated to a volume of about SO 

ml. SOO ml of water are added, the mixture is again evapora­
ted to about SO ml in vacuo, SOO ml of water are added and 

the mixture is evaporated again under reduced pressure. The 
\..._,, residue is dried to constant weight overnight. The 3-0-

phenyl-a~etyl-(+)-cyanidan-3-ol thus obtained has a melting 

point of 102 - 103°c. 
Example· 60 . 

A solution of 24.8 g of nicotinoyl chloride and 

.100 ml of anhydrous pyridine is introduced into a 250 m1 

flask, 56 g of 5,7,3',4'-tetra-O-bentyl-C+)-cyanidan-3-ol 

are then added dropwise in 4 portions C1 of 26 g_and 3 of 
1d g, each addition being separ~ted by one hour), while 

stirring and under nitrogen, and the mixture is warmed at 
60°c for 20 ~ours. After cooling, the solution i.s poured 

onto 1 kg of ~rushed ice and stirred until the ice has m~lted. 
The glutinous precipitate is. decanted off and washed twi~e 

with w~ter, twice with 1 N sodium bicarbonate and then twice 
with water. The insoluble material, which is still glutinous, 

is dried overnight in vacuo, 120 .ml of acetone are added and 
the mixture is stirred for 10 minutes and Left to stand at 

-3o 0 c for 2 hours. The precipitate is filtered off and 
treated again with acetone. The S,7,3',4'-tetra-O-benzyl-3-

0-nicotinoyl-C+)-cyanidan-3-ol has a melting point, after 
recrystallization from 9SO ml of methoxyethanol and 1.9 

litres of anhydrous ethanol, of 137 to 138°c. 
Example 61 

t.5 g of 5,7,3',4'-tetra-O-benzyl-3-0-ni~otirioyl-C+>­
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 C10% strength> 

by warming the mixture to so 0 c. The reaction takes 5 hours 
and consumes 500 ml of hydrogen. The mixture is cooled and 

th~n filtered and the filtrate is evaporated to dryness. 
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100 ml of distilled water are added to the residue, the mix­

ture is then evaporated to about 10 ml, this operation is 

repeated three times and the pr6duct is Lyophilized. The tri­
fluoromethanesulfonate of 3-0-C3-piperidine-carbonyl)-(+)­

cyanidan-3-ol of melting point 125 - 130°c is thus obtained. 
(Mixture of 2 diastereomers>. 

Example 62 · 

\._; 5.2 g of 5,7,3',4'-tetra-O-benzyl-(+)-cyanidan-3-ol 

and 200 ml of toluene are introduced into a 500 ml flask 
equipped with a reflux condenser and a vibromixer. The mix­

t u r e i s w a r med to ab o u t 9·0 ° C , u n t i l a so l u t i o n i s ob t a i n e d , 

and. 200 ml of a 50% strength s9lution 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 washed 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 ml of methoxyethanol. 

5,7,3',4'-Tetra-O-benzyl-3-0-(2-cyclohexyl-ethyl)-(+)-cyani­

dan-~-ol of melting point = 110°c is thus obtained. 

Example 63 
1.0 g of 5,7,3',4'-tetra-O-benzyl-3-0-<2-cyclohexyl­

ethyl)-(+)-cyanidan-3-ol in 90 ml of methyl acetate is hydro­

genated in the presence of 400 mg of palladtum C10% strength)­

on-active charcoal. 180 ml of hydrogen are consumed. The 
mixture is filtered, the solvent is evaporated off, the resi­

due is dissolved ·in 100 ml of ethanol, the solution is 
evaporated almost to dryness, 100 ml of e~hanol are added and 

the mixture is then evaporated again. SOml of ethanol and 

50 ml of water are added and the mixture is evaporated. The 

residue is taken up in 150 ml of water, the mixture is 

., 
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evaporated to dryness and the residue is dried to constant 
weight over phosphorus pent oxide· under a high vacuum. 3-0-

C 2-Cyc L ohexy L-ethy l )-(+)-cyan i dan-3-ol of melting point 99 -
102°c is thus obtained. 

Example 64 
65 g of S,7,3',4'-tetra-O-benzyl-C+)-cyanidan-3-ol 

and 2 litres ·of toluene are introduced into a 6 litr• 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 Csi~) 40 ~ours, with thorough 

stirring, and after cooling to room t·emperatu:re, the two p_hases 
are separated and the organic phase is washed 3 times with one 

Litre of water. The toluene is dried over magnesium sulfate 
and evaporated. The oily residue is. washed with 200 ml of 

petroleum ether and then with 150 ml of anhydrous ethanol and 
the product is recrystallized fiom 600 ml of methoxy-ethanol. 

S,7,3',4'~Tetra-O-benzyL-3-0-C3-phenyl-propyl)-(+)-cyanidan-3-

ol of melting point = 96 - 97°c is obtained. 

Example 65 
40.0 g of S,7,3',4'-tetra-O-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 C10% strength). The reaction takes 6 hours and 
consumes 6.2 Litres of hydrogen. The mixture is filtered, 

the solvent is evaporated off, 250 ml of water are added and 
the mixture is shaken and ~vaporated 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>-C+>-cyanidan-3-ol of melting pqint 190 -

192°c. 

Example 66 
52 g of S,7,3',4'-tetra-O-benzyl-(+)-cyanidan-3-ol 

and 500 ml of toluene are introduced into a 3 Litre flask 
which has a reflux condenser and a me~hanical stirrer. The 

mfxture is warmed until a solution is obtained, and 187 g of 
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propyl chloride, 750 ml of sodium hydroxide C50% strength> 
and 6.S g of tetrabutylammonium bisulfate are added. The 

mixture is warmed to 50°c, stirred thoroughly for 24 hours 
and then allo~ed to cool to room temperature. The two phases 

are separated and the organic phase is washed 3 times with 
500 ml of a satorated aqueous sodium chloride solution, dried 

over magnesium sulfate and evaporated. 100 ml of carbon 
tetraehloride are added to the residue and the mixture is 

evaporated to dryn~ss. The resulting 5,7,3',4'-tetra-O­
benzyl-3-0-propyl-{+)-cyanidan-3-ol has a melting poiMt, 

afte~ recrystallization from a mixture of 1.8 litres of 
ethanol and 0.3 litre of acetone, of 92 - 93°c. · 

Example 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-O-benzyl-3-0-propyl-(+)-cyanidan-3-ol in 1.8 Litres 

of ethyl acetate is added. Hydrogenation is carried out for 
_,,. 

6 hours and 6.25 Litres of hydrogen are consumed~ The mix-

ture is filtered, the palladium is washed twice with 200. ml 

of ethyl· acetate, the combined solutions are evapor~ted, 

500 ml of w-ter are added to the residue and it Csic) is 
e~aporated under reduced pressure to a volume of approxi-

in a t e l y S 0 ml • Th i s ope r a t i on i s rep ea t e d 3 . t i mes and t h e 
product is then lyophilized. 3-0-Propyl-C+)-cyanid~n-3-ol of 

melting point 94 - 96°c is thus obtained. 
Example 68 

A solution .of 65.0 g of 5,7,3 1·,4•-tetra-O-benzyl-C+>­

c~anidan-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 inlet. 34.5 g of di­
ethyl chlorophosphate are added dropwise, under nitrogen, and 

the mixture is stirred at room temperature for 8 hours, ~nder 
nitrogen. The reaction mixture is then poured onto 1 litre 

of ice-water and thoroughly mixed intensively. The water is 
decanted off from the glutinous mass and the latter is washed 

S times 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 ml of carbon tetrachloride and 2~8 ••• (sic) of 

petroleum ether. 2R,3S-5,7,3',4'-Tetra-benzyloxy-3-flavanyl 
diet~yl 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 palladium chloride, a solution of 
30.0 g of 2R,3S-S,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 con~umed. The palladium is filtered off and washad 

· ~wice with 200 ml of ethyl acetate, the combined' solutions 

are concentrated, 750 ml of water is added ~o the residue 
and the mixture is evaporated again under redu~ed pressure to 

a volume of approximately 100 ml. This procedure is repeated 
twice and the product is lyophilized. 2R,3S~5,7,3',4'-Tetra­

hydroxy~3-flavanyl Csic) of melting point 121 - 123°c is 
thus obtained. 

Example 70 
1,3 g. of- 5,7,3' ,4'-tetra-O-benzyl-C+>-cyanidan-3-ot; 

100 ml of toluene, 100 ml of an aqueous 50% strength solution 
of sodium hydroxide, 500 mg of dimethyl sul-fate.and 68 mg of 

tetrabutylammonium bisulfate are introduced into a 500 ml 
flask· with a discharge condenser and a Mechanical Csic) 

stirr~r. The mixture is ·warmed at so 0 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 S,7,3',4'­
tetra-O-benzyl-3-0-methyl-C+)-cyanidan-3-ol is crystallized 

from 13 ml of methoxyethanol and has a melting point of 124 -

125°c. 

Example 71 
500 mg of palladium black, 120 ml of ethanol, 650 mg 

of 5,7,3'~4'-tetra-O-benzyl-(+)-cyanidan-3~ol and 60 ml of 

eyclohexene are introduced into a 250 ml flask. The reactiori 

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-ol which remains has a melting point, after recrystal­

lization from water, of 207 - 210°c. 

Example 72 

A 500 ml flask is equipped with a mechanical stirrer, 

a feed adapter, a ~alcium chlorid~ tube and a feed for nitro­

gen. The entire system is dried ~nd and Csic) 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% $trength) are added, 

followed by a solution of 14.5 •• (sic) of (+)-cyanidan-3-ol 

in.200 ml of anhydrous di"methylformamide and 1.698 g of 

tetra-n-butylammonium b~sulfate, with vigorous •tirring, and 

the mi.xture is stirred at o0 c for 1 hou~. A solution of 

25.9 ml of benzyl chloride in 25 ml of anhydrous dimethyl-

f o r ma m· i de is· t h en a d de d i n t h e -e-0-tt-r-s e o f 1 5 m i n u t es a n d t h e 

mixture is stirred at o0 c for 30 minutes. The temperature 

is allowed to rise to 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 distilled water, dried over magnesium 

sulfate, filtered and e'IJ.aporated. 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 

s~lution is filtered hot and by cooling to room temperature 

and subsequent concentration to 350 ml and 150 ml, 5,7,3',4'­

tetra-O-benzyl-C+)-cyanidan-3-ol, which is identical to the · 

product obtained in Example 37 ••• Csic>. 

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°c in the course of 20 hours, with 

vigorous stirring. S,7,3',4'-Tetra-O-benzyl-C+>-cyanidan-3-

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

am•onium bisulfate. 44.5 g of 5~7,3',4'-tetra-O-benzyl-(+)­

cyanidan-3-ol are Qbtained. 

Example 75 

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

250 g of 1-heptyl chloride and· 25 g of--.tetrabutylammonium 
. ..--

bisulfate are introduced into a 5 litre flask with a reflux 

cond&nser and a mechanical stirrer. 3.75 litres of a solu­

tion of sodium hydroxide C50% 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 prectpitate. is filtered off, washed with 500 ml of 

petroleum ether and crystallized twice in a mixture of 1.5 

litres of ethanol and 400 ml of ethyl acetate. 5,7,3',4'­

Tetra-O-benzyl-O-heptyl-(+)-cyanidan-3-ol of melting point 

65°c is thus obtained. 

Example 76 

52 g of 5,7,3',4'-tetra-0-benzyl-C+)-cyan~dan-3-ol 

and 650 ml of toluene are introduced into a 3 litre flask 

~ith a reflux condenser and a mechanical stirrer. The mix­

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 ti~es 

with 500 ml of water. It is dried over magnesium sulfate, 

the solvent is evaporated off .and the residue is mixed twice 

with 500 ml of petroleum ether. After filtration and drying, 
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the resulting product is crystallized from 800 ml of acetone 

and 3.2 litres of ethanol. 5,7,3',4'-Tetra-O-benzyl-3-0-

dodecyl-(+)-cyanidan-3-ol of meltin~ point 98 - 99°c is thus 
obtained. 

Example 77 
A mixture of 26 g of 5,7,3',4'-tetra-O-benzyl-(+)­

cyanidan~3-ol, 73 g ~f 1-chloro~hexadecane and 5 g of tetra­
butylammonium bisulfate is ·introduced into a 1 litre flask 

~ith a condens~r and a mechanical stirrer. 750 ml of an 
aqueous sodium hydroxide solution C50% strength) are added 

and the mixtur~ iS· ~arm~d at 500C for 24 hours, W~th vigor­

O~S stirrin~. After cooling to robm t~mperature, 250 ml ·of 

methylene chlor·ide are added, the two phases are separated 

and the or~anic phas~ is was~ed with 250 ml of w•ter. The 

solvent i~ evaporated off, 350 ml of ethanol are added and 
the mixture is stirred for 2 hours. It is cooled to -10°c 

and filtered and th~ residue is ~ashed with 50 ml of ethanol 
and dried in vacuo. The resulting 5,7,3',4'-tetra-O-benzyl-

3-0-hexadecyl-C+)-cyanidan-3-ol has a melting point, after 
recrystallization from 300 ml of ethanol and 70 ml of ethyl 

acetate, of 88 - 89°c. 
Example 78 

52 g of 5,7,3',4'-tetra-O-benzyl-C+>-cy~nidan-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 so0 c for 28 hours, with thorough stirring, and, 

after cooling to room temperature, 500 ml 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 Csic), and the organic 
phase is dried over magnesium sulfate and evaporated. 750 ml 

of ethanol are added, the mixtur~ is stirred for 2 hours and 

filtered and the residue is washe~ with 100 ml of ethanol. 

The resulting 5,7,3',4'-tetra-O-benzyl-3-0-octadecyl-C+>-
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cyanidan-3-ol has a melting point, after recrystallization 

from 600 ml of ethanol and 260 ml of ethyl acetate (twice) 

of 86°c. 
Example 79 

S6 g of S,7,3',4'-tetra-O-benzyl-3-0-heptyL-(+)­

cyanidan-3-ol, dissolved in 2.2S Litres of ethyl acetate, 

are hydrogenat~d in a S litre flask in the presence of 40 g 
of palladium-on-charcoal C10% strength) and the catalyst is 

filtered off and washed twice with 300 ml of ethyl acetate. 
The combined solutions are evaporated, the residue is stirred 

t~oroughly with· 250 ml of water and the wate~ is then evapora­
ted off down to a volume of SO ml. This pr~cedure is repeated 

t w i c e a n d the m i x t u r e i s t h en e v a po r a t e d u n d e··r a h i g h v a c u um 
over phosphorus pentoxide. 3-0-Heptyl-(+)-cyanidan-3-ol of 

melting point 157 - 1S9°c is thus obtained. 
Example 80 

40 g of 5,7,3',4'-tetra-O-benzyl-3-0-dodecyl~C+>­
cyanidan-3-ol, dissolved in 3 Litres of ethyl acetate, are 

hydrogenated in a 6 litre flask in the presence of 20 g of 
palladium-on-charcoal (10% strength). The reaction takes 6 

hours and consumes 6.2 litres of hydrogen. The catalyst is 
filtered off and washed twice with 300 ml 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 SO ml, one Litre of water is 
added, the mixture is concentrated again to SO ml, 1 litre 

of water is then added,· the mixture is concentrated to a 
volume of 100 ml and filtered and the residue is washed with 

water. Drying under a high vacuum over phosphorus pentoxy 
(sic) gives 3-0-dodecyl-C+)-cyanidan-3-ol of melting point 

1S8 - 160°c. 
Example 81 

26.3 g of S,7,3',4'-tetra-O-benzyl-3-0-hexadecyl-(+)­
cyanidan-3-ol, dissolved in 15 Litres of ethyl acetate, are 

hydrogenated in a 3 litre flask in the presence of 16 g of 
palladium-on-charcoal C10%) and the catalzst is filtered off -· 
and washed twice with 100 ml of ethyl acetate. 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 f ilt~red, the filtrate is 

evaporated, the residue is stirred thoroughly with 60 ml of 

water and the mixture is evaporated to a volume of 10 ml. 

This procedure is repeated twice and the mixture is then 

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

Hexadecyl-(+}-cyanidan-3-ol of melting point 152 - 1S4°c 

is thus obtained. 

Example 82 

-~3.7 g of 5,7,3',4'-tetra-O-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 (10% 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 ml of chloroform containing 4% of 

methanol. The s~lid residue is treated with 100 ml of water 

and the mixture is then evaporated to a volum~ of approxi­

mately 25 ml. This procedure ~s repeated twi~e, 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 point 

162 - 164°c is thus obtained. 
Example 83 

A solution of 52 g of 5,7,3',4'-tetra-O-benzyl-C+>­

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 ~hase is washed 3 times 

with 300 ml of water and then dried over magnesium sulfate. 

The solvent· is evaporated off and the resulting di-CS,7,3', 

4'-tetra-O-benzyl-(+)-cyanidanyl-3-oxyl-methane is recrystal-
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(ized from a mixture of 2.4 Litr~s of ethanol and 1.2 Litres 
of acetone. Meiting 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 g of di-CS,7,3',4'-tetra-O-benzyl-C+)-cyanidanyl-3-oxy)­

meth~ne in 700 ml of ethyl acetate is added. Hydrogenation 
\..._,,·· is carr.ied out for 3 hours, 4.8 lit res of hydrogen being con­

~umed. ·The palladium is filtered off and washed twice with 
100 ml of ethyl acetate and the combined solutions are 

evaporated~ 1 lit~e ~f water~ which has been brought to pH 
7 with a few drops of pyridine, is added to the residue, the 

m~xture is concentrated to about 100 ml under reduced pres­
sure, this ptocedure is repeated twice, 900 ml of pure water 

are t~en added and the mixture is evaporated to a volume of 
200 ml. The product is lyophilized to give di-Ccyanidan-3-yl­

oxy)-methane of melting point 162 - 16S0 c. 
Example 85 

3,5,7,3',4'-Penta-0-methoxymethyl-(+)-cyanidan-3-ol, 
3,S,7,3',4'-penta-o~allyl~(+)-cyanidan-3-ol, S,7,3',4'-tetra­

O-trim~t~ylsilyl-C+>-cyanidan-3-ol, S,7,3',4'-tetra-O-benzyl-
3-0-(3-N,N-dimethy(amino-propyl)-(+)-cyanidan-3-ol, 3-0-<3-

N,N-dimethylamino-propyl)-(+)-cyanidan-3-ol, in the form of 
its hydrochloride, S,7,3',4'-tetra-O-benzyl-3-0-4,4-ethylene­

dioxy-p-fluorophenyl-butyl)-(+)-cyanidan-3-ol, 3-0-(4,4-
ethylenedioxide 4-p~fluorophenyl-butyl)-(+)-cyanidan-3-ol, 

5~7,3',4'-tetra-Q-benzyl-3-0-<2,3-dihydroxy-propyl)-C+>­

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. 



0,003,274 u11m111111111111111111111111 
* C L M S * 

- 53 -

Patent Claims.-

1. N~w 0-substituted derivativ~s of (+)-cyanidan-3-ol of 

the formula I 

_ __,· 
OH 

.HO 
OH 

( I ) 

wherein R can be an alkyl or alkenyl radical which is unsub­

stituted o~ substituted by hydroxyl, lower ialkanoyloxy, ·low~r 

alkyloxy, low~r alka~oyl, cyano, amino, mono- or di-l6wer 

alkyl-amino, lower alkyleneamino, oxa- or aza-lower alkylene­

amino, carbamoyl, mono- or dl-lower alkyl-carbamoyl or halo­

gen atoms, or can be a cycloalkyl radical which has 3 to 6 
' ring carbon atoms and is unsubstituted dr substitutad by one 

or more radicals from the group comprising hydroxyl-, lower 

alkoxy, lower alkyl, carboxyl, oxo, Lower alkanoyl, amino, 

m~no- or di-alkyl-amfno or carbo-lower alkoxy, or can be a 

cycloalkyl-lower alkyl radical, which has 3 ~o 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- Csic>, 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 -0r -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 h~logen atoms c~xcluding 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- o~ polysubstituted by 
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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-, th~a-, oxa-, thiaza-, oxaza~ or diaza­

cyclic radical, or can b~ a radical of an alkanecarboxylic 

acid with at least 3 carbon atoms, Lowe~ alkenecarboxylic 

acid, lower alkanedicarboxylic acid or lower alkenedicarboxy­

Lic acid, or can be a cycloalkanecarboxylic acid radical 

which is unsubstituted or substituted by one or more radicals 

from the group comprising hydroxyl, lower alkyloxy, carboxyl, 

carbo-lower ilk~xy, lo~er a-lkyl, lower alkanoyl, oxo and 

·halogen, or ca~ be ••• (sic> benzoyl 6r naphthoyl radical 1 

which can optional~y be substituted by a hydroxyl·, Lower 

alkoxy, alkanoyl~xy, carboxyl, carbo-lower alkoxy, nitro, 

amlno or halogen radical, or can be a phenyl- or naphthyl­

lower alkanoyl radical, which can be unsubstituted in the 

aromati~ part or substituted by hydroxyl, lower alkoxy, 

carboxyl, carbo-lower alkoxy, lower alkanoyl, lower alkanoyl­

oxy, nitre, amino, mono (sic> or _di-lower alkylamino or 

~alogen, or can be a radical of an aza-, thia-, oxa-, thiaza-, 

oxaza· (sic) or diaza-cyclfc acid, which can be saturated or 

unsaturated or can also be fused-onto a phenyl radical, or 

can be an alkoxycar~onyl 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 ~Y hydr~xyl, lower alkoxy, Lower alkan­

oyloxy or halogen atoms, or can be a radical of a Lower alkyl­

sulfo~ic acid or phenyls~lfonic acid, which can be substitu­

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

or can be the radical of a phosphoric acid which is unsubsti­

tuted or esterif ied by 1 or 2 Lower alkyl or 1 or 2 phenyl 

radicals, lower danoting a radical with up to 7 c atoms, and 

their salts. 

2. 3-0-Methyl-(+)-cyanidan-3-ol. 

3. 3-0-Butyl-C+>-cyanidan-3-ol. 

4. 3-0-Butyryl-(+)-cyanidan-3-ol. 
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3-0-(3,3-Dimethyl-butanoyl}-(+}-cyanidan-3-ol. 

3-0-(3-~arboxy-propionyl}-(+}-cyanidan-3-ol. 

3-0-Decanoyl-C+>-cyanidan-3-ol. 

l-0-Dodecyl-C+)-cyanidan-3-ol. 

3-0-Heptyl-C+>-cyanidan-3-ol. 

3-0-0ctadecyl-C+)-~yanidan-3-ol. 

3~0-Palmitoyl-C+)-cyanidan-3-ol. 

3-0-(2-Carboxy-~yclohexane-carbonyl}-(+)-cyanidan-3-

ol. 
3-0-BenzoyL-(...+-..)--cyanidan-3-ol. 

3-0-C~-Fluoro-benzoyL)-{+)-cyanidari-3-oL~ 

· 3-0-Protocatechyl-C+)-cyanidan~3-ol. 

3-0-Acetylsalicylyl-(+)-cyanidan-3-ol. 

3~0-(2-Carboxy-benzoyl-C+>-cyanidan-3-ol. 

3-0-CN-pheriylcarbamoyl)-(+}-cyanidan-3-ol. 

3-0~MethanesulfonyL-C+>-cyanidan-3-ol. 

3-0-<4-Methyl-benzenesulfonyl-(+)-cyanidan-3-ol: 

3-0-(2-Cyano-ethyl)-C+)-cyanidan-3-ol. 

3-0-<3-Amino-propyl)-(+)-cyanidan-3-ol. 

3-0-Me~hoxymethyl-(+)-cyanidan-3-ol. 

3-0-Ethoxycarbonyl-(+}-cyanidan-3-ol. 

25. Pharmaceutical compositions, characterized in that 

they contain a compound according to claim 1 or a pharmaceuti~ 

cally usable' ~alt thereof and at least one pharmaceutical 

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 0-substituted d~riva-

tives of C+>-cyanidan-3-ol of the formula I 
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AQ 
~ 

wherein R ha~ the meaning given in claim 1, and their salts, 

characterized in that, in a compound of the formula II 

(I I) 

R10 

wherein R10 represents a protected hydroxyl group which can 

easily be hydrolysed of hydrogenolysed and R has the above­
mentioned meaning, the radical OR 1 is split to give the 

hydroxyl group and, if desired, a radical R in a reuslting 

compound is converted by reduction, •nd/or in that a result­

ing salt is converted into the free compound or a f~ee com­
pound with salt-forming groups is converted into a salt. 

" .. • 

•.··.' 

... ~. 
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1. A novel 0-substituted derivative of l -J-cyanidan-3-oi of the ~ormu1a 

OH 

OH 

' r > 

HO 

wherein R is 
- an alkvt or alkenyl radical which is unsubstituted or substituted by hydroxy, rower alkanovloxy, 

lower alkoxv. lower alkanoyl, cyano. amino. mono- or ai-lower aikyiamino. lower aikyleneamino. oxa- or 
aza-lower alkyleneami!'lo. carbamoyl, mono- or di-lower a1kylcarbamoyl or by halogen atoms: 

- a cycioalkyl radical containing from 3 to· 6 ring carbon atoms wnich is unsubstituted or substi­
tuted by one or more hydroxy, lower alkoxy, lower alkvl". 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 least one· lower alkyl group; 

- a ghenyt or napnthyl radical which may be subst!turect by one. two or threi: hydroxy. lower 
alkoxv. carboxv. lower alkoxycarbonyl. nitro. amino or mono- OJ' di-lower alkylamino groups. or by one, 
two or three haloqen atoms: 

- a phen'Vl-lower alkyl or naohthvl-lower a1kyt radical or phenyl-lower alkenyl or naphthvl-lower 
alkenvl radical wnich may be substituted in the aromatic nucleus by one. two or three hydroxy, lower 
alkoxy. carboxv. lower alkoxycarbonyl. lower alkanovl. nitro. amino. mono- or di-lower alkylamino. cti­
tower aikylcarbamoyl groups or by one. two or tnree halogen atoms iexcept trihydroxy}; 

- a saturated or unsaturated aza-. thia-. oxa-. thiaza-, oxaza- or diazacyclic radical which may be 
fused to a phenvt 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 alkoxy. nitro. carboxy, lower alkoxv­
carbonvt or lower alkanovtoxv groups: 

- a heterocyclic-lower atkvl radical the heterocycte of which is a saturated or unsaturated aza-. 
thia-. oxa-. thiaza-. oxaza- or diazacvcJic radical: a radical of an aikanecarboxylic acrd containing at least 
3 carbon atol'T'ls. tower alkenecarboxylic acid. a lower alkaneaicarooxylic acid or a lower alkene­
dicarboxylic acid: a lower cycloalkanecarboxvlic acid which is unsubstituted or substituted bv one or 
more hvdroxy. !ower alkoxy, carboxv. lower alkoxvcart:lonyi. lower alkyl. :ower a1kanoyl or oxo groucs or 
nalogen· atoms: 

- a benzovl or naohthovl •adical which mav be substituted bv hydroxy. lower alkoxy. lower al-
1<anoy1oxv. carooxv. lower alko•vcarbonvl. nitro or amino grouas or by ;.a1ogen atoms: 

- a phenv1- or naphthyt-lower alkanovt raaical wn•ch is unsubstituted or substituted in the aro­
matic nucleus ov hydroxy. tower aikoxv. carboxv. !ower alko•vcarbonvl. lower alkanoyl. lower al-
1<anoy1oxv. nitro. amino or mono- or di-iower aikv1am1no or by ria1ogen: 

- a raC1ica1 of an unsaturat90 aza-. thia-. oxa-. !i1iaza-. oxaza- or aiaza-cvcric acid wnich mav be 
fused to a phenv1 •adical: a lower a1koxvcarbonvl radicai: a onenoxvcareonvi raaica1: a carbamov1 raaical 
which may be suostituted by one or two lower atkvl chenvl or benzyf radicals which may oe substituted 
in the ring by hvaroxy. •ower a1koxv grouos or oy nalogen atoms; 

- a radical of a lower alkvisulphonic acid or ohenvtsulfonic acid wnicn mav be substituted in the 
•ing bv one or ""'!Ore lower alkvi or lower alkoxv groucs or by na1oc;en atoms: or 

-·a radica1 of·a phosphonic acid wnicn is unsuostitutea or esterifiea ov one or two· iower aikvl 
radicals or by one or two chenv1 raaicais. tne term ·1ower · sig01fv1ng a racical containing l to 7 carbon 
atoms. or a salt thereof. 

. ..... -
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2. i -1 3-0-Methyl-cvanidan-J-ol. 
3. i +I 3-0-autvl-cvanidan-J-oi. 
4. 1-l 3-0-8utvrvi-cvanidan•3-ol. 
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5. ( .;.) 3-0-•3.3-0imethyibutanovU-cvanidan-3-ol. 
6. h·) 3-0-•3-Carboxypropionyl)-cyanidan-3-ol. 
7. ( ~) 3-0-0ecanoyl-cyanidan-3-ol. 
8. { +) 3-0-0odecyl.,.cyanidan-3-ot 
9. { -+-) 3-0-Heotvl-cyanidan-3-ol. 
10. I+ I 3-0-0ctadecvl-cvanidan-3-01. 
11. I+ I 3-0-P almitovl-cyanidan-3-ol. 
12. ( -+-) 3-0-<2-Cartioxycycionexanecarbonvll-:-cvaniaan-3-ol. 
13. (+) 3-0-Benzovl·cvanidan-3-ol. 
14. ( +) 3-0-14-Fluorobenzovi-cvanidan-3-ol. 
15. I+) 3-0-Protocatechyl-cvanidan-3-ol. 
16~ ( +l 3-0-IAcetvisalicylyll-cvanidan-3-ol. 
17. (+) 3-0-12-Carboxybenzovll-cvanidan-3-ot 
18. ( +) 3-0-c N-Phenvlcartiamoyl)-cyanidan-3-ol. 
19. (+) 3-0-Methanesulpnonvl-cyanidan-3-ol. 
20. ( +) 3-0-i4-Methylbenzenesulchonyll-cyanidan-3-ol. 
21. ( +) 3-0-12-CvanoethyU-cvanidan-3-ol. 
2~. ( +) 3-0-13-Aminopropvil-cvanidan-3-ol. 
23. ( +) 3-0-Methoxvmethvt-cvanidan-3-ol. 
24 .. ( +) 3-0-Ethoxycarbonyt-cyanidan-3-ol. 
25. A pharmaceutical composition which contains a comcound according to claim 1, or a 

pharmaceutically. acceptable salt thereof. together with at least one charmaceutical carrier. 
26. A pharmaceutical compasition which contains a compound according to any one of claims 2 

to 24. or a pharmaceutically acceptable salt thereof. together .with at least one pharmaceutical carrier. ___ . 
27. A method of preparing a medicament for tl:'le 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 a compound according. to any one of claims 2 to 24. 
29. A process for the preparation of an .0-substituted derivative of 1-1-cvanidan-3-ol of the for-

mula I · 

OH 

OH 

wherein R is as defined in c!aim 1. or of a salt thereof. which process comprises cleaving the radical OR 
to the hydroxy group· in a compound of the formula II . I 

( II ) 

·Nherein R,O is a crotected oxv group wnich is readily hydrolvsabie or hydrogenatable. and R is as de­
fined at>ove, and. if desired, converting a radical R in a resultant compound bv reduction. and/or conver­
ting a resultant salt into the free compound or a free compound containing salt-forming groucs into tne 
salt. 
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1. Nouveaux derives 0-substitues au < •l-<:yanidan-3-oi de for.mule I 

OH 
HO 

OH 

ou R represente· 

( I) 

un radical alcoyle OU alcenyle non substitue OU SUbStitue par un hydroxy. un alcanoyloxy inferieur. 
un alcoyloxv inferieur. un a1canovle inferieur. un cyano. un amino. un mono- ou di-a1covie inferieur­
amino. un. alcoylene inferieur-amino, un oxa- ou aza-alcoyiene inferieur-amino. un carbamovle. uli 
mono- ou di--alcoyle interieur-carbamoyle ou des ~nomes d'halogene. 

un radical cycloalcoyle avant de 3 a 6 atomes de carbone dans son novau. non substitue ou 
susbtitue par un ou plusieurs hydroxy. alcoxy inferieur. alcoyle inferieur. carboxy, oxo. alcanovle 
inferieur. amino. mono- ou di-alcoyl-amino ou carboalcoxy inferieur. 

un radical cycloalcovl-alcoyle inferieur. qui presente dans son novau de 3 a 6 atomes de carbone 
et qui peut etre non substitue ou substitue par au moins un radical alcoyle interieur. 

un radical phenyle ounaohtyle,·qui peut etre mono-. di- ou trisubstitue par un hvdroxv. un alcoxy 
inferieur. un carboxy. un carboalcoxv inferieur. un nitro. un amino. 1.1n mono- ou di-aicovle inferieur­
amino. ou des atomes d'halogene. 

un radical phenyl- OU naphtyl-alcoyle inferieur OU -alcenyle inferieur Qui peut etre mono-. di- OU 

tri-substitue dans son· novau aromatique par un hydroxy, un alcoxy inferieur. un carboxv. un carbo­
afcoxy inferieur, un alcanoyle. un nitro. un amino. un mono- ou dialcovl-amino. un di-alcoyle inferieur­
carbamoyle ou des atomes d'halogene (cl I' exception du trihydroxy). 

un radical aza-, thia.., oxa-. tniaza-, oxaza- ou diaza-cyclique sature ou insature. Qui peut etre 
condense sur un novau phenyle. et qui presente de 2 a 7 atomes de carbone dans le novau hetero­
cyclique et qui peut etre mono-, di- ou polvsubstitue par un alcoyle. un hydroxy, un alcoxv inferieur. un 
nitro. un carbOxy, un carbo-alcoxy inferieur ou un alcanovloxv. · · 

un radical heterocyctvt-alcoyte inferieur. dont l'heterocycle represente un cycle aza. thia. oxa. 
thiaza; oxaza ou diaza sature ou insature. 

un radical d"un acide alcane-carboxylique avant au moins 3 atomes de carbone,d'un "acide alcene 
infetieur-<:arboxylique. d'un acide alcane inferieur- dicarboxylique. ou d'un acide alcene inferieur-
dicalboxvtique. · 

un radical acide cycloalca,,e-carboxylique non substitue ou substitue par un ou plusieurs hvdroxy. 
atcoyloxv inferieur. carboxv. carboalcoxv inferieur, alcovte inferieur. alcanoyle inferreur. oxo ou 
hatogene. 

un radical benzovle au naphtoyle, qui peut le cas echeant Atre substitue par un hydroxv. un alcaxv 
interieur. un alcanoyloxv. un carboxv. un carboalcoxy inferieur. un nitro. un amino ou un halogene. 

un radical phenyl- ou naphtyl-alcanovte inferieur. qui peut etre dans sa fraction aromatiQue non 
substitue ou substitue par un hydroxv. un alcoxy inferieur. un· carboxy, un carboalcoxv inferieur. un 
a1canoyle inferieur. un alcanoyloxv inferieur. un nitro, un amino. un mono- ou un di-atcovle 1nferieur­
amino ou un halogene. 

un radical d·un acide aza-. thia-. oxa-. thiaza-. oxaza ou diaza-cvclique. qui peut etre sature ou 
insature. ou encore condense sur un radical phenyle. 

un radical alcoxvcarbonyte. 
un raaical phenyloxvcarbonyle. 
un radical carbamoy.le. qui le CaS echeant peut etre mono- OU disubstitue par des radicaux alcovle 

inferieur. des radicaux phenyle OU benzyle. qui le. cas echeant peuvent etre substitues dans ieur noyau 
oar un hvdroxv. un alcoxy inferieur. un alcoyloxv inferieur. ou des atomes d'halogene. 

un radical d·un acsde alcovle inferieur-sutfonique. ou d'un acide ohenylsulfoniQue. Qui oeut etre 
substitue dans son novau oar un aicovte inferieur. un atcovloxv inferieur ou des atomes d'harogene. ou 

. le radical d'un acide ohoscnorique non suost1tue ou esterifie par 1 ou 2 radicaux aicoyie mferieur 
ou I ou 2 radicaux pnenvle. t expression inferieur desrgnant un radical avant 1usqu a 7 atomes cie 
carbone. et leurs sets. 

·ic:--·--· 
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2. 3-0-methyl-i •>-cvanidan-3-ol. 
3. 3-0-butvH ... )-cyanidan-3-ot. 
4. 3-0~butvrvH •l-cvanidan-3-ol. 

0,003,274 

- 60 -

5. 3-0-! 3.3-aimethvl-butanovll-( ... l-cvanidan-3-ol. 
6. 3-0-13-carboxy-propionvll~I + 1-cvanidan-3-01. 
7. 3-0-decanoyl-( + >-cyanidan-3-ol. 
8. 3-0-dodecyH -l-cyanidan-3-ol. 
9--3-0-heptvl-i ·l-cyanidan-3-ol. 
1 o: 3-0-octaciecvl-( + l-cvanidan-3-ol. 
11. 3-0-oalmitoyl-( ... l-cvanidan-3-ol. 
12. 3-0-(2-carboxv-cvclohexan-carbonylH-l-cyanidan-3-ol. 
13. 3-0-benzoyl-(+l-cyanidan-3-ol. 
14; 3-0-(4-fluoro-berizoyll-(+)-cyanidan-3-ol. 
15. 3-0-protocatechvl-(+}-cvanidan-3-ol. 
16. 3-0-acetvlsalicylyl-(+l-cvanidan-3:.of. 
17. 3-0-12-carboxv-benzovll-( • l-cvanidan-3-ol. 
1 8. 3-0-4 N-pi"lenvlcarbamovll-( ... l-cyanidan-3-ol. 
19. 3-0-methanesulfonvH•l-cyanidan-3-ol. 
20. 3-0-(4-mei:hyl-benzenesulfonyl)-( ... 1-cvanidan-3-ol. 

. 21. 3-0-(2-cvano-ethvll-( •l-cyanidan-3-ol. 
22. 3-0-(3-amino-propyll-f ... 1-cyanidan-3-ol. . 
23. 3-0-methoxymethyl-( + l-cyanidan-3-ol. · 
24. 3-0-ethoxvcarbonyl-( -l-cvanidan-3-ol. 
25. Compositions pharmaceutiques caracterisees en ce qu"elles contiennent un compose selon la 

revendication 1 ou un de ses sels pharmaceutiquement acceptables ~tau moins un support. pharma-
ceutique. · 

26. Compositions pharmaceutiques caracterisees en ce qu"elles contiennent un compose selon 

I' une des revendications 2-24 ou un de ses sels pharniaceutiquement acceptables. et au mo ins un 

support pharmaceutique. 
'2 7. Application d' un compose selon la revendication 1 comme substance active pour preparer un 

medicament pour le traitement des maladies hepatiques. 
28. Application· d'un compose selon l'une des revendications 2-24 comme substance active 

pour preparer I.in medicament pour le traitement des maladies hepatiques. 
29. Procede de preparation de derives 0-substitues du <•l-cvanidan-3-ol de formule I 

OH 
HO 

OH 
( I) 

HO 

ou Ra la signification donnee dans la revendication 1. et de leurs sels. caracterise en ce Que dans un 

compose de formula II 

( 11 ) 

ou R.O reoresente un groupe oxy orotege. Qui est facilement hydrolvsable ou hydrogenolvsao•e. et J; a 

la signification donnee ci-dessus. on clive la radical OR, pour donner u,, groupe hvaroxv et. si on ie 

desire. dans un comoose obtenu on transforme un radicai R par rea!..crion. et/ou en :e oue on 
transforme un sel Obtenu en le <;Ompose libre OU un compose libre ayant des groupes saiifica~eurs en le 
s~. . . 
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