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Some New Derivatives of Pinoresinol *
JARL GRIPENBERG and BJARNE LINDAHL

Department of Chemistry, Institute of Technology, Helsingfors, Finland

In previous papers of this series 12 it has been shown that pinoresinol has
OCHj

one of the two symmetrical configurations, I or II (R =_/\ > o),

but no decision concerning the correct structure has as yet been possible.
If the aromatic rings could be converted into carboxylic groups (giving either
IIT or IV) such a decision could possibly be made. Namely models of the two
molecules III and IV show that in III the two carboxylic groups are in a posi-
tion very close to another, so that cyclic anhydride formation should presum-
ably be easy, whereas from IV no cyclic anhydride could be obtained.
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* Also XV contribution on the Constitution of resin phenols and their biogenetic relations.
Part XIV Acta Chem. Scand. 4 (1950) 391.
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Although the preparation of the desired dicarboxylic acid could not be
achieved, this investigation led to the preparation of some previously undescri-
bed derivatives of pinoresinol, whose preparation together with a short account
of the various methods tried for the oxidation of the aromatic rings in pino-
resinol are described in the present paper. : _OCHy

Erdtman3 oxidised pinoresinoldimethylether (Iorll; R= ~/Q_OCH3)

with potassium permanganate and obtained veratric acid. It was however felt
that if there were one free hydroxyl group, as in pinoresinol, the aromatic ring
should be more susceptible to oxidation. In fact no vanillic acid was obtained
on oxidation of pinoresinol in alkaline solution at room temperature, the only
identifiable product being a small amount of oxalic acid.

King and Grundon * have used hydrogen peroxide for the oxidation of the
phenolic ring of tetrahydrochlorophorin to a carboxyl group. When this
method was applied to pinoresinol, oxalic acid was again the only obtainable
product. Oxidation with chromic acid in acetic solution gave no identifiable
products.

Thus as all attempts for the oxidation of the aromatic ring in either pino-
resinol or its dimethylether had met with failure, the introduction of one more
active group (either NH, or OH) in the aromatic ring was tried, in order to
make this ring even more susceptible to oxidation and thus the oxidation
possible under milder conditions.

Dieterle and Schwengler ® have described the conversion of the closely
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N

related asarinin (xanthoxylin-S) (I (;r IT; R =— \—(;) into a dihydro-
N y

CH,

O\
/" “CH,

/

xyasarinin (I or II; R = —< >—0 via diaminoasarinin (I or II; R =
Ao, e
/
—<_\/—0). Oxidation of dihydroxyasarinin with hydrogenperoxide gave
v

an acid, which according to Dieterle and Schwengler possibly could be the
desired acid III or IV. The analytical data given by them are, however, in
such a poor agreement with values calculated for CyH,,0, that this claim
appears highly questionable.
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When this same sequence of reactions was applied to pinoresinoldimethyl-

OCHj,
/
ether, the diaminopinoresinoldimethylether (I or II; R =—’\ /——OCHs)
NH,
could relatively easily be obtained by catalytic hydrogenation of dinitropino-

OCH,
resinoldimethylether (I or IT; R = —< >—O0CH3), but all attempts to

0,
obtain anything like a pure compound from the diazotisation of diaminopino-
resinoldimethylether were unsuccessful.

Diaminopinoresinoldimethylether shows a remarkably high positive rota-
tion ([]y + 255°) as compared to the rotations of dinitropinoresinoldimethyl-
ether ([¢]3—125°) and pinoresinoldimethylether ([a]2° 4 64.5°).

Since the preparation of dihydroxypinoresinoldimethylether (I or II;

OCH;

R = < >OCH3 ) was unsuccessful, attempts were made to oxidise diamino-
>

OH
pinoresinoldimethylether with chromic acid to a diquinone, which on further
oxidation should give the desired dicarboxylic acid, but no identifiable product
could be obtained.

In order to get an even more reactive aromatic ring it was attempted to
carry out the sequence of reactions mentioned above with pinoresinol. The

OCHj

dinitropinoresinol (I or IT; R = —/\ v\—,OH) has not hitherto been described.

7 OCHj,
NO,

i i i i i : = —/ ——\——-OCOCH
Attempted nitration of pinoresinoldiacetate (I or II; R < > 3)

gave only unreacted starting material. Nitration of pinoresinol proved to be
very dependent on the reaction conditions, but even in the best cases the yield
of dinitropinoresinol was extremely poor (5—69%,). In order to prove the struc-
ture of this compound its conversion into dinitropinoresinoldimethylether was
attempted. However, methylation with dimethylsulphate in alkaline solution
or with potassium carbonate and acetone, as well as methylation with diazo-
methane gave only unchanged starting material. The structure given above
is thus based only on analogy with dinitropinoresinoldimethylether. The
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dinitropinoresinol could be hydrogenated to diaminopinoresinol (I or II;

OCHj3
= —<_#>—0H) but owing to the low yield in these reactions this ap-
>—
NH,

proach was abandoned. Dinitropinoresinol and diaminopinoresinol do not.
show the very great difference in optical rotations observed with the corres-
ponding methyl ethers.

EXPERIMENTAL

Diaminopinoresinoldimethylether. Dinitropinoresinoldimethylether (4.0 g) was dis-
solved in ethyl acetate, the solution warmed to about 70° and hydrogenated with a
Pt(0,)-catalyst at 2 atm. pressure. After 3 hours the consumption of hydrogen amounted
to 540 ml (calc. 564 ml). The catalyst was filtered off from the still hot solution and the
liquid concentrated. Upon cooling the diaminopinoresinoldimethylether crystallised out
as colourless crystals. Yield 2.4 g (699%). After recrystallisation from ethyl acetate it had
m.p. 190—191°, [41]12)o + 255° (¢, 0.99 in chloroform). (CyyH,gO0N, requires C, 63.4;
H, 6.8; N, 6.7; found C, 63.2; H, 6.3; N, 6.4%). ,

The diacetate was obtained when diaminopinoresinoldimethylether, dissolved in
pyridine, was treated with acetic anhydride. It crystallised directly from the reaction
mixture as microscopical needles and was purified by recrystallisation from alcohol.
M.p. 289°, [a]f)0 + 117° (e, 1.02 in chloroform). (CygHg3,O0N, requires C, 62.4; H, 6.5;
N, 5.6; found C, 62.3; H, 6.4; N, 5.8%).

The dibenzoate was obtained when diaminopinoresinoldimethylether, suspended in
sodium hydroxide, was treated with benzoyl chloride. It was recrystallised from alcohol.
M.p. 259°, [a]f)0 + 277° (¢, 1.04 in chloroform). (CyaHgeOgN, requires C, 69.2; H, 5.8;
N, 4.5; found C, 68.7; H, 5.7; N, 5.0%).

Dinitropinoresinol. Pinoresinol (5 g) was dissolved in propionic acid (40 ml). The
solution was treated at —5° with a mixture of nitric acid (d 1.41, 2.6 ml) and propionic
acid (10 ml). Water (400 ml) was then added and the amorphous precipitate obtained was
extracted several times with chloroform. The chloroform solution was chromatographed
on a column of alumina. Three different zones were obtained: a lower red, a middle light
yellow and an upper brown. The lower zone gave, on further elution with chloroform and
evaporation of the chloroform, dinitropinoresinol (0.34 g). Recrystallised from alcohol it
formed golden yellow leaflets m.p. 184°, [a]f)" + 20° (¢, 1.01 in chloroform). (C,gHygO49N,
requires C, 53.8; H, 4.5; N, 6.2; found: C, 54.0; H, 4.3; N, 6.3%).

Diaminopinoresinol. Dinitropinoresinol (390 mg) dissolved in ethyl acetate (35 ml)
was hydrogenated at 50° with a Pt(0,)-catalyst at 2 atm. pressure. After 1 hour 61 ml
of hydrogen had been consumed (cale. 60 ml). The catalyst was filtered off and the solu-
“tion evaporated to a 1/4 of its original volume. Upon cooling diaminopinoresinol (295 mg)
crystallised as colourless crystals. After recrystallisation from ethyl acetate it had m.p.
216°, [a]i? + 59° (¢, 0.196 in chloroform-metanol; 4 : 1). (CyyH,,0,N, requires C, 62.2;
H, 6.2; N, 7.2 found C, 62.0; H, 6.4; N, 6.8%).
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SUMMARY

Some new derivatives of pinoresinol have been prepared. Unsuccessful
attempts have been made to oxidise the aromatic rings in pinoresinol to carb-
oxylic groups.
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