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NOTES

Structure of Lignin

Bv A. B. CraMEr, M. J. HUNTER AND HAROLD HIBBERT

The authors have been able to isolate recently,
from spruce wood, by organic solvent extraction,
an aromatic ketone in high yield (about 1-29%
calculated on the weight of wood taken). This
ketone is an oil, distilling at a bath tempera-
ture of 140-150° (0.004 mm.). On methylation
it yields a well-defined white crystalline compound,
formula CyH0s m. p. 81-82°. The ketone
structure of the latter product was proved by its
additive power for the Grignard reagent and ready
formation of a hydrazone. It also contains the
veratryl radical since it gives veratric acid on oxi-
dation.

Analysis of the methylated ketone.—Caled. for
C13H13041 C, 655, H, 7.6. Found: C, 655,
H, 7.7. Total alkoxyl found (calculated as
methoxyl): 38.7%. Grignard machine analysis:
Addition, 0.85 mole per mole weight. Active
hydrogen, 0.13 mole per mole weight.

The substance from which this crystalline prod-
uct apparerntly is derived may be one of several
isomers, each consisting of a guaiacyl group with
a side chain of three carbon atoms containing a
carbonyl and a hydroxyl group. The syntheses
of the possible methylated compounds are now in
progress. The extraordinary chemical reactivity
of this type of parent substance would explain
the previous difficulties associated with its isola-
tion and characterization. Such a structure pro-
vides a satisfactory basis for interpreting the re-
sults obtained in the hydrogenation of methanol
lignin at high temperatures and pressures [THIS
JourNaAL, 60, 1467 (1938) 1.

The isolated ketone is accompanied by consid-
erable quantities of what appears to be a poly-
merized product, an aldehyde, an acid, a neutral
substance, and a carbohydrate-containing frac-
tion. The combined yield of all of these products
calculated on the weight of the wood taken
amounts to a total of 59 in the case of spruce,
and roughly 109 in the case of maple.

Work now in progress on oils from hard woods
indicates the additional presence of derivatives
containing the syringyl group and it is possible

that this may be the fundamental chemical differ-
ence between soft and hard woods.
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The Preparation of Amyl Salicylates

By ANDREW F. FREEMAN AND H. L. HALLER

A search of the literature discloses that, of the
eight theoretically possible amyl salicylates, only
the normal amyl! and the isoamyl ester’? have
their properties recorded. The procedure for the
preparation of the latter has been given,? but no
reference is made to the mode of formation of
the former.

In the present communication methods of pre-
paring primary normal amyl salicylate, secondary
normal amyl salicylate, and tertiary amyl sali-
cylate are described. Isoamyl salicylate from
carefully purified isoamyl alcohol and salicylic
acid also has been prepared, and its physical prop-
erties have been found to be identical with those
recorded by Drion.?

The salicylates derived from the primary amyl
alcohols were prepared with sulfuric acid as the
esterifying agent, but when this procedure was
applied to the secondary and tertiary amyl alco-
hols, dehydration of the alcohol occurred, and the
yield of ester was negligible. It was found, how-
ever, that the secondary and tertiary esters could
be obtained on condensation of salicylic acid
chloride and the carbinol in the presence of a
small quantity of anhydrous aluminum chloride.
With the secondary carbinol this procedure gave
satisfactory yields of ester, but with the tertiary
carbinol the yield of ester was small.

Primary Normal Amyl Salicylate.—A commercial grade
of primary amyl alcohol was purified by fractional distilla-
tion in a column of the type described by Dupont? and
modified by Palkin.4 The fraction employed in the esteri-
fication had the properties: b. p. 82-83.6° at 85 mm.,

7¥p 1.4109, n%p 1.4090, dy 0.8179, [M]p found 26.66,
caled. 26.815.
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