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CHROM. 4874

Chromatography of the lignans of Thuja plicata Donn

The ten lignans in the heartwood of western red cedar (Thuja plicata Donn)
have been isolated and characterised in these laboratories!—%, With the elucidation of
the structure of the last lignan?, we now present the data on the chromatographic
behaviour of all of them. These data cover paper (PC), column (CC), thin-layer
(TLC), and gas-liquid chromatography (GLC) systems of these compounds or some of
their derivatives.
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Results and discussion

Isolation of the ten lignans in amounts sufficient for characterisation has been
by CC on deactivated silica? 3. When larger yields or a preliminary separation was
desired, the ethyl acetate solubles were dried and triturated several times with hot
chloroform and the soluble and insoluble fractions chromatographed. This system
has recently been adapted to quantitative CC5 on a micro-scale.

This system has been supplanted? by CC on a polyamide (Woelm) eluting with
benzene followed by a gradient elution with ethanol. This separates the above lignans
in the same order as shown for the Ry values of Table I system D, and faster and
cleaner than the silica gel CC.

Table I presents the chromatographic data. With the exception of the thujaplic-
atin methyl ethers, most of the compounds listed have the unusual monomethylated
pyrogallol (3,4-dihydroxy-s-methoxyphenyl) pendant ring and would therefore be
expected to complex with molybdic acid. This reaction has been incorporated® in
a PC system in which dilute molybdic acid has been substituted for water in the usual
BAW solvent (Table I, C). The system is self developing because the o-dihydroxy
groups react to form the yellow molybdate complex. Also, the Rp values of the com-
plexes are much smaller than in the system without molybdic acid. Two other common
paper irrigation solvents (Table I, A and B) separate the lignans by classes. No system
was found which separated all ten lignans by PC.

Separation by TLC on silica gel had limited success in one direction (D). By
making the acetates and using a two-dimensional system (E and I7), however, sepa-
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ration in most cases was achieved. Where separation was difficult due to similar
Rp values, e.g. thujaplicatin, its methyl ether, and plicatic acid, differentiation was
possible by running a standard added to the mixture on a duplicate plate. Acetylation
conditions were chosen so that the primary and phenolic hydroxyl groups were ester-
ified, but the tertiary hydroxyl groups were not. The exception was plicatic acid; it
has been shown that, under mild acetylation conditions, plicatic acid gave two prod-
ucts — the major one a mixed anhydride, tetraacetate and a minor one a penta-
acetate with one tertiary hydroxyl group reacted®.

Some effort was expended in the search for detecting reagents giving specific
colour reactions. Thus, the Maiile and Pauly reagents were examined, but the former
gave colours which were too fugitive and the latter gave colours which were too siniilar.
The usual reagents were those most commonly used here, viz. Barton’s reagent for
PC and mixed acids for TLC. Spraying the lignan acetates with nitric acid gave the
nitro-derivatives, and the overspray with alkali gave the sodium salts of the nitro-
phenols which were detectable in very small amounts, especially under UV light.
Six lignans could then be identified immediately because of characteristic colour
reactions.

Attempts at separating the trimethylsilyl derivatives of the lignans by GLC
were unsuccessful except for plicatic acid and its lactone. No doubt a GLC method
could be evolved using longer columns, etc., but the high operating temperatures
necessary for the separation (295°), even with light coatings of the latest substrate,
make it probable that no gas chromatograph could operate for very long.

In conclusion, the chromatographic separations were complicated by the pres-
ence of other extractives from western red cedar, such as the thujaplicins, thujic
acid, etc. However, the identification of any of the western red cedar lignans can be
performed using a combination of the above PC and TLC systems. The co-chromato-
graphy of specific lignans is, of course, very helpful for identification.

Department of Fisheries and Forestry, B. FF. MacDo~NALD
Canadian Forestry Service, E. P. SwanN
Forest Products Laboratory,
Vancouver 8, B.C. (Canada)

1 J. A. F. GARDNER, E. P. SwAN, S. A. SUTHERLAND AND H. MAcLEAN, Can. J. Chem., 44 (1966)
52.

H. MAcLEAN AND K. MURACHAMI, Canr. J. Chem., 44 (19606) 1541, 1827.

H. MaAclLEAN AND B. V. MacDoNALD, Can. J. Chen., 45 (1967) 739, tbid., 47 (1969) 457.

B. F. MacpoNALD AND G. M. BArToN, Can. J. Chem., in press.

K. S. Ji1aNG AND E. P. SwaN, Tappi, 53 (1970) 844.

J. B. PripHAM, J. Chrvomatog., 2 (1959) 605.

J. HowaRrp, Paper presented to the Chemical Institule of Canada Annual Meeting, Montreal,

May 27th, 1969.

K. FREUDENBERG AND K. WriNars, Tetraledron, 15 (1961) 115,

W N wh

Received June 10th, 1970

J. Clromatog., 51 (1970) 553-555



