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Simple semi-quantitative estimation of sinapyl and certain related aldehydes 
in wood and in other materials 

In the course of an inquiry into the possible aetiological factors of naso- 
pharyngeal turnours among the Chinese and the Kenyansr, the smoke of Chinese 
incense and of anti-mosquito coils was tested for known carcinogenic constituents. 
On thin-layer chromatography a spot was detected which gave a red colour with 
sulphanilic acid 2. The compound giving this reaction was identified as sinapyl alde- 
hyde (1)s. This is a known constituent of lignins in angiospermous woods4. Sinapyl 
aldehyde was detected in condensates of smoke and in extracts of powdered sandal 
wood (Santalzcm albwn) the main constituent of incense, in coconut shell powder 
(Cocos mtcifwa, the major constituent of anti-mosquito coils) and in a series of hard 
woods, both in extracts with methanol at room temperature and in condensates 
obtained by dry distillation 3, Such preparations contained also coniferyl (II) and 
syringic (III) aldehydes and vanillin (IV). Furfuraldehyde was obtained on dry 
distillation, while 3,5-dimethoxy-I++-benzoquinone was detected in beech extracts. 

I R = ocH3. sinapyl ddchydc III It = OCHg, syrlnglc ddchydc 

11 R = H, conlfcryl nldchydc IV I< = II, vanlllin 

Distillates from gymnospermous woods contained coniferyl aldehyde, vanillin and 
furfural, but not I or III. 

Hard-wood dust came under suspicion also in connection with tumours of the 
nasal cavities among furniture workers G. Sinapyl alclehyde (or its epoxide) may be of 
interest in this connection. Glycidaldehyde, the epoxide of acrolein, the simplest 
cc&unsaturated aldehyde, has been reported to be carcinogenic for mice and for 
rat& ?a 

In view of the desirability of screening various materials for the content of I 
and of the other compounds, the micro-distillation method of STAHL* was adapted 
and proved convenient. 

About IO--20 mg of the finely powdered material is placed into the wider part 
of a Pasteur pipette having in the capillary part a constriction and a small bulb. 
The tube is sealed at the wide end and heated in a horizontal position in a metal 
block essentially as described by STAHL. The aldehydes sublime into the capillary part 
of the tube, protruding from the block; the more volatile constituents being absorbed 
by the water that distills first and acts as a condensing compartment. The block used 
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RP \‘r\LUES AND COLOUR REACTIONS OF \VOOD ALDIIHYDES 

TLC on Silica Gel C. Solvent system : n-hcsnnc-clicthyl cthcr-dichloromcthanc-glacial acetic acid 
(4 : 3 : a : x ) . Spray rcagcnts : A = sulphanilic acicl (I o/o in 30 yO acetic ncicl); I3 - 2,4-clinitrophcnyl- 
hyclrnzinc (0.5 76 in 2 N I-ICI) ; C = phloroglucinol (2.5 o/O in 3 .A’ I-ICI). 
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had seven cylindrical depressions and allowed six specimens to be lleatecl at the same 
time and the temperature read on a thermometer. When wood dust is tested, this 
becomes somewhat charred; tile temperature at which the aldehydes colne over is 
about 300~ which is maintained for 1.5 11. The capillaries are then elutecl with methanol, 
and appropriate aliquots applied to thin-layer plates (250 ,U thick) prepared from 
Kieselgel G (Merck et Co.), activated at 105~ for go min. The plates were run in an 
acidic solvent and the compounds detected as shown in Table I. By serial dilutions 

YIELDS OF r\LDEHYDES (/t&g) OBTAINED BY THE METHOD DIISCRIBED 
___- -__ -.- __- ._-_ -_ _ .-. 

Siltafiyf Syviugic Co~~ifcryl I’ulrifliu 

..--___- _- -~ _-._ -_- .-. 

J&cilypt11.s sp. 3000 3000 150 100 

I;ngrrs .~_vl11alica L. (I3ccc11) x00 so0 250 250 
Tectw~tn Gra22tli.s (Tcalc) 7oo 500 GO0 450 
Snzltalr,r?x A lbrwr L. 000 500 300 200 
QLlCYCl/.S I?obur L. (Oak) 500 boo 250 200 
Chincse Incense 500 Go0 250 250 
Inclian Inccnsc 100 200 100 50 
Cocos AVltcifera L. 300 500 3oo 300 
Jzrrii/x*r~rrs Pvomva I-lochst 0 0 4.50 000 
Lavix Lkcidtta (Larch) cl 0 GO0 000 

..____.__.__~_ __... _-_.._ . .._. _- .____. ___._ ._.... ._ .-_ .- __-__--.-. ___. -_-_-._- __.-...-.-.. - -..... ---- -.- .-- 

and comparison with standard solution the content of the respective alclehydes in 
various woods and other materials was semi-quantitatively estimated (Table II). The 
values were substantially higher than in methanolic estracts of these materials. 
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