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'"H NMR investigations of spruce and birch
lignins have been reported in this series.!
Attempts to detect S—f structures of the
pinoresinol type (I) in spruce lignin have
failed,'9* while clear evidence for the occurrence
of this type of structure could be obtained in
studies of birch lignin.!®* It has now been found
that signals from pinoresinol structures appear in
spectra of acetylated spruce lignin in an acetone
solution. Such spectra also exhibited signals
which could be attributed to the presence of trace
amounts of coniferyl alcohol end groups. Fur-
thermore, the spectra provided a basis for a
discussion of the occurrence of a-aryloxypro-
piophenone structures in spruce lignin. The
exchange of chloroform for acetone as a solvent
results in distinct alterations of the spectrum of

R=H or adjacent lignin unit
R=CH,CO
R=CH3

[ LU

acetylated spruce lignin (see Ref. 1d and Fig. 1).
Since the spectral changes are those expected
from model compound studies, the solvent de-
pendence provides support for the interpreta-
tions presented in Table 2 and in Ref. 1d.

Model compound data are summarized in
Table 1. The results from both the present
examination of model compounds and previous
studies of chloroform solutions of model
compounds'® provided a basis for the interpreta-
tion of the spectrum for spruce lignin (Fig. 1)
given in Table 2.

A small but clearly discernible peak at §3.12 in
the lignin spectrum (Fig. 1) is attributed to Hg in
B— B structures of the pinoresinol type (the peak
at 6 3.12 was found in spectra of Bjorkman
lignins as well as in those of lignins purified by
liquid—liquid extraction, cf. Ref. Id). A compari-

_

Fig. 1.
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Table 2. Assignment of signals in the 'H NMR spectrum of acetylated spruce lignin (Fig. 1). Solvent, CD;COCD;.
Several peaks are broad and have irregular shapes; § values given always refer to the highest point of the peak.

4 Value/ppm

Assignment

1.29

1.95

2.04

221

2.62

3.12

3.81

424, 4.32
4.65

4.81

5.54

6.05
7.03, 7.45
9.62, 9.84, 9.99

Hydrocarbon contaminant

Aliphatic acetate

Acetone (solvent)

Aromatic acetate

Ar—CH,— (cf. Refs. 1d and 1le)

H; in pinoresinol structures

Cﬁ3~0—

H, in several types of structures

Methylene protons in cinnamyl alcohol groups
Hpg in f—0O—4 structures

H, in benzyl aryl ethers (cyclic as well as non-cyclic)
H, in B—0O-4 structures

Aromatic protons

Formyl protons (cf. Ref. 1a)

derived from attempts to reveal the signal from
Hg in such structures (6 5.58 in CDCl;). In
acetone solution the signal from Hg in such units
(6 5.75) is distinctly separated from signals of
other types of structures (Table 1). The absence
of a peak at §5.75 in the lignin spectrum (Fig. 1)
supports the conclusion drawn in previous 'H

NMR studies.

Experimental. *'H NMR spectra were recorded
with a 270 MHz instrument, working in the pulse
Fourier mode (Bruker WH 270). Acetone-dg was
used as a solvent (internal reference TMS).
Temperature: 308 K. Number of scans (lignin

spectra): 1000—1200.
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