




















The Freudenberg classification dividee the tennins into two
classes, namely “hydrolysable tannine" and "condensed or phlobatannins®.
The description of the great majority of the known tannins as condensed
tannins is perhape hardly justifisble, as a large number of them have
not been fully investigateds Maitland (3) suggeets the addition of a
third group, the "unclaseified tannins", in which he includee for the
time being the majority of natural tannins.

Russell (4) considers that eventually the phlobatennine (i.e.
phlobaphene forming tannins), which constitute the overwhelming majority,
will come to be regarded es the only true natural tennins, the others
being regarded simply as plant products which also possess the property
of tenning leather.

The Perkin and Everest classification distinguishes betwean
hydrolysable tanminas which are related to the depsides, i.e. gallotannins,
and those which are related %o diphenyl-dimethylolid, i.e. ellagitamnins.
Theoretically this distinction is quite logical, as thege groups are
structurally quite different, but practically the distinction is complicated

in its application by conflicting evidence presented by varioue workers.

HYDROLYSABLE TANNINS.

These are amorphous in character, snd their purification is invariably
accompanied by hydrolysis, meking the determination of their exact
constitution a very difficult task.

Hydrolysable tannins include the gallotannine, ellagitannins and

caffetannins.



GALLOTANNINS .

Quite often distinction is made between Qhinese gallotaﬁnin
from Chinese galle and Turkish gallotannin, but Ruesell (4) and
Karrer (7) suggested that these tannins may be mixtures of compounds
of the same type, differing only in detail.

A number of workers, amonget them Strecker (5) and E. Fischer (6)
showed that gallotanning are really glucosides. By considering the
products of hydrolysis Fischer suggested pehta m-digalloyl glucose (I)
as the idesl formuls for Chinese gallotannin and pente galloyl glucose
a8 the idesl fomula for Turkish gallotarnin. He compared the
syntheticelly prepared of and /3 penta m-digalloyl glucoses with
natural Chinese galloternin and the comparison, although difficult
owing to the amorphous nature of the compounds, showed a satisfactory

degree of agreement.
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Natural gallotennins are usuaelly essociated with some free
glucose, digzallic acid, gellic ecid and ellagic acid (II).
Evidently m-digalloyl glucose is the possible origin of all these
compound 8. For exemple, it can glve rise to ellagic acid on oxidetion

as follows :
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ellagie acid.

The gallotanning are related to the depsides, which are derivatives of

p-benzoyl benzolc acid (III).

(III).

Experimental evidence has shown that gallotannine are mixtures of

related compounds. Freudenberg hae suggested that Chinese gsllotannin

is a mixture of glucosides with nine galloyl radicals, the alternative

limiting poesibilities of the arrangement of the galloyl groups being

represented by formulae (IV) and (V).
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Karrer (7) suggested that Turkish gellotannin ie a mixture of

glucosides, the formmulae helow representing possible types.

H H
- O-ellag. sf = C-gall
HG - O-gall H]c - O-gall
IP HS = O-gall EIG - O-gall.gall.
S - OH AC - O-gall.gall.
IH H
- O-gall.gall. 0 = O-gall.
B Hp
H
. .0 ~ O=gall
— g
HG - O-gall.gall.

0  Hp - CH

- OH

= O=gall.gall.

(V1)
ellag. w ollagic acid.
On the other hand Nierenstein (8) maintained that Chinese
gallotannin is a poly-digalloyl leucodigallic acid aenhydride (VII),
end that it mey be & glucoside but is not necessarily so. The

glucose would be attached to position "a"s
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Various other hydroelysable plant producte are reported under the
name "tannin", although they have not been shown tc be true tannins.
Two aﬁch products appear to be related to gallotannin, namely
Acer~tannin and Hamemeli-tennin. They are both crystalline, and
acer~tennin yields by acid hydrolysis one molecule of aceritol and
two molecules of gallic acid (9), and Hamameli-tannin en wndetermined

amount of gallic acid and an unidentified hexose (10).

ELLAGITANNINS.

Here again the nature of the tannins showe them to be complex
mixtures of compounds with ellagic acid (II) (e tetrahydroxy diphenyl-
dimethylolid) as the essential constituent. It ylelds on hydrolysis
ellagic acid and glucose and is therefore probably a mixture of
glucosides of ellazic acid. However Nierenstein (11) considers that
some specimens of ellagitannin are mono- or poly-galloyl derivatives
of ellazic acid, and contein no sugar, while Reichel (12) considers

that in some cases the gallic acid is carried in depsidic bond by the

ellagic acid.
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The interconveraions of all these groups cOrrespond to reductions
or oxidations of the heterocyclic ring, and the reductien of flavonols,

flavenee and flavanones has been effected experimentally.

The reduction of flavoncls:-

Quercitin was reduced to cyanidin chloride by Willet#ter and Mallison

~in 1914 (15), as follows s a6
—
H OH
HO l H Mg+ HOL H I OH
G
C-CH Gﬁﬂ—OH

o | of 9

QUERCETIN CIANIDIN CHLORIDE

Cyanidin chloride was further reduced to cyanidol by Freudenberg (16)
‘in 1925, using platinwm black as catalyst

H
CYANIDIN CHLORIDE Pt+ H2 OE

GYANIDOL
(= ordinary Catechin.)

By this method, Freudenberg in 1954 reduced fisetinidin chloride to
fieetinidol and butinidip chloride to butinidol and in 1936 QOshima reduced
delphinidin to.delphinidol or teacatechin.

In 1927, Freudenberg found that by catelytic hydrogenation of
guercetin pentamethyl ether it could be converted directly to epicatechin
pentemethyl ether. Working on the interconversion of anthocyenidins end
cateching he found that the hydrogenation of acetylated snthocyanidine
led to the formation of intermediate compounds, which he called hydro-

anthocyanidins, the He-mcetylation of which produced emorphous "tennins®.
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He considered the Qccurrence of these amorphous products as constituente

of natursl tennins to be very possible.

The reduction of flavones and flavanones:-

Asahina and Inubuse (17) carried out the reduction of flavones and

flavanones to anthocyanidins by the use of sodium amalgem, in 1928.

FLAVONE REDUCTION:

@f\x@
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(a flavone)
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a flavenol

~Aplgenidin chloride.

The oxidation of a flavanol to an anthocyanidin wae carried out by

aAppel and Robinson in 1935 (18), as follows i=
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CYANIDIN IODIDE.

As the physiologlcal relationships had been by no means clarified,
Reichel undertook the study of the interconversions of the benzopy rane
group (19). Together with Buntart he was able to show that even such a
powerful oxidlsing agent as hydrogen peroxide was unable to oxidise
flavanones t9 flavones or flavonols, nor could he oxidise catechins to
enthocyanidine. Attempts to reduce flavenones to anthocyanidins or
flavenee phytocheémically by means of yeast were also umsuccessful. On
these grounds they ‘concluded that these conversions were carried out in
plants through the agency of a redox system ae yet unknown or that the
compounds were synthesised directly from simpler substances.

On investigation of the phytochemical reduction of anthogyasnidins
the first products obtained were flavenols(leucoanthocyanidins). On
exposure to air the latter soon redeveloped the red coiOur of anthocyenidine,
slowing that reduction to this stage was easily reverrsible. The final

producte of the reduction were catechine in the form of amorphous
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condeneation producte. Qontrary to Willetdtter's observatione (20)
they found that cyanidin chloride formed by reduction of anthocyanidine
with hyposulphite or zinc and acetic acid was readily reoxidised to the
original enthocyanidin by air.

From their work they concluded that ;anthooyanidins in the plent
act ag redox systems similar in cheracter to flavines hslochrome,
pyocyanine, etcs., and that when the anthoaymidin%;relo longer of use as
hydrogen acceptors they are tranefomed to catechins. The occurrence of
catechine in the autumn leaves of the wild vine wes adduced in support of
this theory.

The exact relationship between the natural benzopyrane type of
compounde and the condensed tannins is still an unsettled problem. The
two chief investigators In this field of research, Russell and Freudenberg,
hold different views.

Freudenberg's theory ie that each phlobatannin is a pelymer of that
S=hydroxy poly-hirdroxy flavane which gives fission producte corresponding
o those givez]'by the tannin itself. Thie theory was suggested by the
following factss
(a) Orystalline oatechin, although it does not precipitate gelatin,

easily polymerises or condenses to an amorphous tennin-like

substance which could not be distinguished, qualitatively or
quantitatively, from the emorphous tannins of catechu end geumbier
with which the catechin occurs in nature.

(b) Degradation prodﬁct.a from these amorphous tannins and from
crystalline catechin on the one hend, and from the related

anthocyanidins and flavonole on the other, are identical.
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(c) Some condensed tannine are accompanied by corresponding flavonols,
e.g. quercetin accompanies catechin and the amorphous tannin of
horse chestnut, all three giving the same fission products; and
myrcetin accompenies maletto tarmin. This suggests that eny member
of the benzopyrene group of compounds found accompanwing 8 tannin
affords an indication of the phenolic pattern of some of the units
of the tarnin.

For a more deteiled study of tais relationship Freudenberg chose the

woll=known extract of the wood of Quebracho colorado, In 1925 he

suggested that the cetechin which, when condensed, foms guebracho tannin
is 31713'14': tetrshydroxyflavane, since the fission products of the
tannin are éhiefly resorcinol and protocatechuic acid. Together with
Meitland (21) he synthesised this catechin, which he called "quebracho
catechin® or "fisetinidol®, and found it to be like catechin in many
respects, espeéélly in thet it coloured very slowly in the air and was
easily converted into smorphous condensation products. It wae actually
more eensitive to condensation than catechin, which they suggested, may
be due to the presence of an extra hydroxyl group in catechin which
reduces the number of active condensation places or introduces more
sterio hindrance.

Knowing the properties of quebracho catechin they made a careful

search for it in both the wood and leevesof Quebracho colorado, but

gould not detect even a trace of it.
The mechanism of condensation of the catechins was then considered.
Bergmann and Pojarlieff (22), in investigating the so-called "phlobaphene

reaction", i.e. condensation without the splitting out of water, foumd



that three factors are necessary if the condensation is to take place,
nemely ¢

(i) = pyrane ring;

(ii) a double bond in a pyrane rings

end (iil) an OH attached to the pyrene ring.

Freudenberg and Maitland therefore prepared Tt3':4%; trihydroxy-
flavene {(XI) to find out whether the OH group im the pyrene ring is

essential for the condensation in question.
H
SANE H
. r

(X1)

They found this compound to be even more sensitive to condensstion than
quebracho catechin, and concluded that the bridging oxygen atom im the
pyrane ring is the starting point of the condemsation.

Examining the condeneation further, they heated synthetioc quebracho
catechin for four houre with dilute acid until it was converted to a
produc;c. insoluble in water. Comparison of the carbon, hydrogen and
acetyl contents of acetylated products showed that no water had aspllt out
during the condensation. The mechanism proposed involves opening of the

pyrane ring with simultanecus condensation, according to the following scheme’
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o H OH 1o ) ‘H OH
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This condensation product has another bridging oxygem atom similar to

the one just used in the condensation, and the molecule is thus capable
of indefinite extension in this way. This may explein the high molecular
weights obtained for guebracho tannin.

Thet the resorcinol and not the pyrocatechol mucisus was involved
in the condensation was supported by the fact that oxidation of methylated
synthetic quebracho phlobaphene gave only veratric acid, showing that the
pyrocatechol was mostly unaffected.

Other instances of such a type of condensation are those of
coniferyl alcohol, of glucals and also of dioxene with lignin.

When the action of dilute acid on the condensation product of the
quebracho catechin was continued for twelve houre, there occurred a
secondary condensation with the splitting out of water. They reported
that Pthe reaction did not proceed like that in which a secondary
hydml;yl splits off with a hydrogen atom from a neighbouring carbon®,
and suggested that a esecondary hydroxyl group had split out ﬂong with

a hydrogen atom from a resorcinol nucleus, e.g.
OH

H
a0 o /HDQ:O;FD o
H
. _
~H & o OH

OH H OH e Hp
a !
o2
H iOU/ OH

In the case of ordinary catechin, the secondary condensation with
loss of water took place much more readily then in the case of guebracho
catechin. Thie azain might be expleined by the presence of an extra

hydroxyl group in catechine.
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Comparison of the results of analysls of the condensed guebracho
catechin and ngtural guebracho tannin showed fair sgreement in the
hydrogen content and acetyl number, but the carbon content of the
natural tennin wes found to be % lower than that of the synthetlc
product. This was also found t.é) be the case when condensed catechin
and sambier tannin were compared. To explein this they suggested the
presence of sugar-like substances in the natural products or the
occurrence of oxidation during the condeansation in nature of the catechins.
Further they observed a smell decrease in the acetyl number on prolonged
heating of the tarmin with acid, corresponding with the sscondary
condensation with loss of water undergone by the synthetic products.
Summarising, they says "The properties of the synthetic quebracho catechin
and its condensation product resemble those of quebracho tamin so
markedly that this tannin can be regarded as derived chiefly from
quebracho catechin.®

The application of this theory to other condensed tanning, such gs
the tannin of wattle extract, because of their simllarity to quebracho
tannin, must however be made with reserve. There are however indications,
that the theory cen be applied to same of the other membere of the clasé

of condensed tennins. Amongst these indications are the following i-

(1) Freudenberg examined an amorphous tennin from Dicenopteris glauca

which he suspected wae a condensation product of pela.trgonidol.
By direct hydrogenation of pelargonidol chloride a texmmin of this
type was obtained, but ot even a trace of the highly sensitive
pelargonidol itself could be found in nature.

(2) Por & long time the only member of the catechin group which could

be isolated from natural products was cyanidol, bubt recently



(3)

(4)

gallocatechin (delphinidol, i.e. 3:5:17:127337 144 hexahyd roxyflavane)

has been isolated from the bark of Ussvarina eguistifolia (23) end

from tea leavess Inh both these cases it is accompanied by tannins
some of which probably reeult from ite condensation.

The conversion of certain vegetable tannins into anthocyanidine by
oxidising them with bromine in dioxane was studied by W.J. Chater (24).
The products from condensed tannine such a8 quebracho, mimosa, chestnut
and gambier showed colour reactions similar to those of anthocyanidine.
The hydrolysable tarmins gave rise 10 no such products.

As has already beem nat ed, Reichel (25), by phytochemical reduction

of anthocyenidine to catechins, obtained the latter in the fomm of

amorphous "tannin-like" compounds.

However the evidence at present available in support of the Freudenberg

theory does not justify its application to the whole claes of condensed

tannins, end A. Russell (26) hae suggested that these may be derivatives

of 4-hydroxy polyhydroxy flavane instead of 3-hydroxy polyhydroxy flavane.

He prepared a number of producte with this basic structure, teking the

phenolic pattems suggested by the fission products of natural tennins.

The following seynthesie is given as an examples

Chls 000CeHs N 0C0C4Hz5
00GH; OHC Dococsﬂs HEHHD
resacetophencone protocatechualdekyde
dibenzoate dibenzoate
0c0o
condensed with OgH5C00 Ot 6}0061{5
dry HOL in dry BtAce COCH === CH 0GOC gl

234:3':4': tetrabenzoyl oxychalcone
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HO

H OH
\ CH
de-benzoylated 7 g—GIhCH-D

2:1433114's tetrahydroxy chalcone

Thie chalcone, by reduction with zine dust and dilute alcoholic acid
gave a pink amorphous compound which, by its mode of fomstion Ruesell
considered to be either the tetrahydroxyflavane (XII) or the corresponding

bis (7:13%:14'strihydroxy) flavpinacol (XIII).

H H
GH2
“HOH

(x11)

(X111)

By comparison with analogous known reactiona arid by consideration of the
smownt of hydrogen required for the reduction he concluded that the
flavpinacol was actually formeds Varioue flavpinacols, when prepared,
were found to be indistinguisheble from typical phlobhtannine, and Rusaell
concluded that phlobatannins are phenolic hydroxy derivatives of flavpinacol.
On this theory quebracho tannin would be bis (7:3';4'strihydroxy)
flavpinacel, and the numerous ‘t.apnins which give as fission products
phloroglucinol and protocatechuic acid would be bis(51733"'14% stet rahydroxy)
flavpinacoles The individual differences between memBers—othhe latter

group are probably accounted for by alkylation of some of the hydroxyl



- 25 =

groups, and the presence of various substituent groups in the nuclsei;
these would disappear during the alkeli fusion.

The absorption spectra of the flavpinacols showed good agreement
with those of the phlobatannins (and maxksd difCarenses Rybxm 4how OF das
padedatsanins)and marked differences from thoee of the gallotamnins and
ellegitannins. -

Freudenberg, Karimulleh and Steinbrumn (27) criticised Ruseellla
interpretation of his works. They were not convinced that his prod;lcta
were flavpinacols, nor did they consider his comparison of these with
the phlobatannine convincing. They attempted a simpler synthesis of
a pinacol from flavanone iteslf instead of from chalcone, but found that
complex condensation producte were formed. They therefore suggested
that what Russell claimed to be.the synthetic production of phlobatannine
was in reality the production of compounds of high molecular weight by
condensation or polymerisation, since hot alcoholic HCLl is known to be a
reagent which changee substances such as chalecones into highly complex
condensation products. Further they considered it doubtful whether the
amorphous synthetic producte, whatever their constitution, were identi;:al
with natural tannine, although they produce the same KOH fusion products
gnd have the seme colour reactions and absorption spectra. They found
the absorption epectrum of the so=called synthetic hemlock tanmmim to
correepond almoet exactly with that of gallotannin, and concluded that the
5 hydrogenated carbon atoms between the benzene nuclel are of little or no
importance in the production of characteristic bands in the absorption
spectra.

They considered it premature to describe the constitution of a

phlobatannin by a single conetitutional formula, and while admitt.ing that
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some tennins might be derived from 4ihydroxy flavanes they did not

consider the evidence adduced by Russell to be convineing. Further,

they pointed out that pinacols have never been found in nature.

In a later paper (28) Russell stated, regarding these emorphous productss
"On various grounds it is probable that the amprphous products are
flavpinacols hydroxylated on the pattern of the parent chalcones;

for the sake of simplicity they are fomulated as of the bis typs, although
their structure may be more complicated.”

The Russell theory may well be applicable to some condensed tannine
but here agein, as waz stated iﬁ regard to Freudenberg's theory, its
applicatior to a coundensed tennin must be made with re;erve if it is based
merely on the similarity of the tannin to others which have been subjected

to careful investigation.
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I. PREPARATION OF BSAMPLES FOR ANALYSIS.

PRELIMINARY EXAMINATION.

The investigation was conducted on a commercial sample of black
wattle bark extract. Thie ie usually prepared in the fadory by the
extraction of disintegrated green bark packed in a battery of diffueers,
using water preheated to 909 - 100°0. Af‘b;r the eludge hae been allowed
to settle the evaporation is carried out in double- or multiple-effect
evaporators under reduced pressure, and is completed in a "finishing pane®
or in a Bingle-effect evaporator, produr,;ing 8 viscous extract which
8olidifies to a brittle solid on cooling (33).

The actual sample investigated wae dored in tightly stoppered
bottles with the addition of a few drops of chloroform to prevent the
growth of moulds. |

Free phenole and phenolic acids were first tested for by extracting
a 5% aqueous solution of the solid with ether, and also by treating the
Bolid with benzene in a Soxhlet extractor. On evaporation the ether
gave 0+04 gm. end the benzense 006 gm. of a brown solid, per 100 gms. of
original extract. Thie substance would not crystallie from water, alcohol
or acetone, in which it was found to be fairly soluble, or from ether, in
which it was le s8 solubles It wae readily soluble in NeOH, and gave a
greenish-~blue precipitate with ferric chloride. This was taken to
indicate that there was no appreciable quantity of free phenols or phenolic
acidqﬁ.n the extract.

The following two tests for the presence of gullotannin were then
applied:

(1) 5 gus. of the extract were boiled for three hours with 250 ml. of

water and 10 ml. of conc. H0l. The bulky red-brown precipitate was
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fraction of the extract. Following the method of Browne (37) three new
varieties of membrenes were then prepared by socaking similar filterpaper
disce in 3, 6 and 9% solutions of collodion in ether-alcohol mixtures (1:1)
respectively. These were allowed to dry for times ranging from &rto % hour,
in a place free from draughts. They were then immersed in distilled water
and kept thers until used.

The membranes prepared from the *% coilodion solution were found to
be too porousy those prepared from the G% solution gave a filtrate which was
only very faintly coloured, showing the presence of only a amall amount of
tenning while those from the &% solution produced a colourleas filtrate with
no indication of the presence of tamnin. Filtration through the latter,
however, wes found to be very slow. It wae therefore decided to use
membranes of the second type, since the main eim of the filtration was not
to effect a quarititative separation of the tannine from the non-tannins, but
to obtain a semple of the tamnine for analysis as free as possible from
- non-tannins. The escape of a small amount of tannin through the filter
indicated that the pore-size was sufficiently large to allow the escape of
all the amall non-tamnin molecules.

There are, however, other factors which affect the permeability of
the filters in addition to the strength of the collodion sclution used in
their preparation, e.g. the time and conditions of drying. It was therefore
necessary to standardiee the filters. Browne (loc.cit) used a method of
stendardisation depending on the mumber of ml. of weter that pass through
the membrane per minute at various pressures. The rate of filtration is
then plotted agminst the pressure, when a straight line is usually obtained.
The slope of this line serves 4o identify the performmance of the membrane.

Two typicel curves are shown in Figure I. The graphs, being straight












II. ANALYSIS OF SAMPLES.

Since amorphous substances retain the last traces of water very
tenaciously, great care was taken in the drying of the samplses for

ove,-
analyeis. They were kept for 24 hours in a good vacuum at 95° - 100°

anhydrone.

The ash determinations were made by igniting slowly at first
and then completing the ignition in a slow stream of oxygen.

The cearbon, hydrogen and oxygen results were obtained by the
usuel combustion methed, allowing for the.ash content in the
calculations.

The molecular weights.were determined by Beckmann's cryoscopic
method in aqueous sclution.

The figures for the nitrogen content were obtained by the Kjeldahl

method, end those for the methoxyl content by Zeisel's method.

DISCUSSION OF RESULTS.

Judging from the ash contente and the molecular weights of the
samples, ultrafiltration was the most effective method of purification
employed. - The presence of 0+05% of ash presumably showed that the
eample was not free from inorganic material, and this would probably
have socme effect on the moleculgr weight determinations.

No eignificant differences between the carbon and hydrogen
contents of the various'smnples are ovident, and average values were

therefore taken.

TABLE II, sn 2 reh
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(1) It is very difficult to ascertain that en amorphous substance such
as wattle tennin has been completely purified.

(2) The tenacity with which the last traces of water are retained by
the tennin might lead %o high results for the hydrogen content.

(3) Wattle tannin ie very easily oxidised, which might lead to low

carbon and hydrogen values.

Thie unit emplrical fomula, referred to later in this work as Unit W,
has been adopted for convenience in the interpretation of the results of other
experimente. The choice of a unit contalning fifteen carbon atome is based
merely on analogy with tennina, the structures of which have been much more
| fully investigated, e.g. quebracho tannin and hemlock tannin, and may easily be
in error.

The fact that nitrogen was present in the original extract but not in
sample A indicetes that it is present in en impurity which is removed by the
process of purification used.

Russell (39) has suggested that the presence of methoxyl in phlobatannines
may be due to the presence of organic solvents. Thie possibility may be
discounted in the presemt case, since a Zeisel estimation on the cold-water
extract of wattle bark itself gave 1.0% of methoxyl. The presence of one
methoxyl group in the unit ¥ would correspond to a methoxyl content of 10.1%,
and it therefore seems either that there must be one methoxyl group per ten
wits W, or else that an impurity containing the group is present and is not
removed by the methods of purification employed.

In considering the molecular weighte obtained for the tannin, it should
be remembered that the tannin in solution hehaves as & negatively charged colloid
and that the removal of crystalloid materials which might have acted as peptising

agents for this colloid would have led to agglomeration of the particles. The
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extent, methylation does appear to stabilise those nuclei with two

substituent hydroxyl groups in ortho positions.
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SIMMARY AND CONCLUSIONS.

The combustion analysis obtained for the "purified® tannin,
when converted to a "unit empirical fomule" on the besis of fifteen
carbon atoms per unit gave 015315-406.5' It was shown that this
unit contains approximetely 4.6 hydroxyl groups whioch may be acetylated
by meens of acetis anhydride and fused sodium acetate, and 3.8 hydroxyl
groups which can be methyleted by means of dimethyl sulphate and KOH.
This leaves 1.7 oXxygen atoms per unit unaccounted for. This oxygen
may be linked in such a way as to render it umavailable for purposes of
acylation, but there is the possibility that some of it was present in
the form of oxidation products, and not ectually in the tannin itself.
Oxidative degradetion hes shown that catechol and pyrogallol
nuclel are present in the tennin. A quantitative estimetion of their
amounts could not be carried out because of the apparent resiestance of

the tannin to this means of desgradation.



BRIEF SWiMARY OF R&ESULTS CBTAINED SUBSEQUENTLY AT THE

LEATHER INDUSTRIES RESEARCH INSTITUTE, mainly by

MR. 4.M. STEPHEN, M.Sc. (42).
Mr. Stephen Ras worked with extracts of the fresh bark of Acacia
molliesima and with commercial extract. He has sdopted different
procedures for obtaining tannin preparations; two of the preparations

have shown the following compoeitione:

C15H1206.5 and C15H120¢6.0
The average number of OH groupe per unlt which could be acetylated by
varioue methods was found to be 4.25, and the number which could be
methylated was found to be 3.7. It has been found that both partially
snd fully methylated tannine are capablelof fractionation into parts of
differing acetyl content, by making use of their soclubility relationships is
acetic acid of varying strength. The latter was taken to show that the
tannin is not homogenecus.

The oxidation of the methyleted tapnin yvielded veratric acid end
trimethyigallio acid, thus confiming the results obtained in the writer's
investization. It has been shown that the methylated tannin does not
behave like a methylated anthocyanidin towards hydrogen peroxide, nor
does it behave as if it possessed the structure proposed by Russell for
phlobatennine towards periodic acid, lead tetra-acetate and Pb504.
Substences possessing the Rusesell structure {26) would be expected to
give ketonic products after such treatment, and no notable quantities of
such products were found.

Alkali fusion of the tannin has been found to result in the
production of resorcinol in relatively large amounts, but no cther phencles

or phenolic acida could be isoclated.
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The tamnin was shown t0 be unlike lighin in that it did not
produce carbonyl compounds on boiling sulphited and methylated

derivatives with strong caustic alkali for long periode.

On beiling the temnin with KOH it was discovered that a certain
quantity of strong acid was liberated. This was compared with the
smount of acid liberated by pyrogallol and by catechol under similar
treatment, and was found to lie between the two. In the case of
pyrogallol the acid is known to be a mixture of oxalic and acetic acids.

The action 6f various acids on the tannin has been studied; and
smong these nitric acld has been shown to give oxalic acld snd styphnic
acid.

The tennin was oxidised with bromins in diamane, a procedure which,
it has been suggested (24), should lead %o the production of anthocyanidins.
These were not found, however, and it was concluded that even prolonged
action of the oxidant does not bresk down the tannin structure completely.

an attempt to determine the number of reactive positione in the
tannin structure by the analysis of brominated derivatives gave results
which varied between 4.8 and 3.5, depending on the solvent employed during
bromination.

In his conclusion Stephen states:

"ye lmow that the tenning material in wattle is built up predominantly
of resorcinol, catechol and pyrogallol nuclel and in addition, aliphatic
chains or rings which are fairly highly oxygenated. The mode of linkage
of the aromatic rings is such that carboxylic acids related to catechol
and pyrogallol, but not to resorcinol, may be liberated by oxidation
after suitable stabilisation by conversion of the more reactive -OK

groups to methoxyl, but that the low yields indicate a great complexity
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of structure. The etability of resorcinol as compared with the

other polyhydric phenols leeds to its recovery in high proportion after
vigorous acid or alkaline treatment, where catechol and pyrogalloi are
wmable to survive. The points of attachment of resorcinol to the

rest of the structure are as yet unknown, but should be capable of

detemination by degradation of suitable derivatives of the tannin,"












