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The skin sensitization of cinnamaldehyde is probably initiated by the reaction of cin­
namaldehyde with €-amino groups on protein side chains. a-Substituted cinnamal­
dehydes, which are known not to be skin sensitizers, react very slowly or not at all with 
amines in comparison with cinnamaldehyde. 
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The mechanism of sensitization by perfume 
chemicals is of much interest and little un­
derstDDd. There have been several repDrts 
recently cDncerning cDntact dermatitis due 
to' cinnamaldehyde (CDllins & Mitchell 
1975, SchDrr 1975, MagnussDn & Wilkin­
SDn 1975, and KirtDn & WilkinsDn 1975). 

We have been interested in the nature Df 
the mechanism Df sensitizatiDn by certain 
aroma chemicals, cinnamaldehyde, citral 
and phenylacetaldehyde, in particular, and 
Df its inhibitiDn by eugenDI, d-limDnene and 
phenyl ethylalcohDI, respectively (Suskind 
& Majeti 1976). Fisher & DDDms-GDDssens 

(1976) have suggested that the fDrmatiDn Df 
a Schiff base by cinnamaldehyde in a perfume 
mixture during the prDcess Df aging may 
make cinnamaldehyde hYPDallergenic, but 
they have failed to' provide any experi­
mental evidence to' substantiate their claim. 
The present wDrk describes Dur Dbserva­
tions cDncerning the mechanism Df cinna­
maldehyde sensitizatiDn. 

It is well knDwn that aldehydes react 
with primary amines to' give rise to' CDn­
densatiDn prDducts knDwn as Schiff bases. 
Cinnamaldehyde has been shDwn by us to' 

react with amines and E-aminD groups Dn 

protein side chains giving rise to' the CDr­
respDnding Schiff base derivatives (Majeti 
& Suskind 1976) as shDwn in Fig. 1. 

We have prDduced hypersensitivity in 
guinea pigs with cinnamaldehyde (Suskind 
& Majeti 1976). We believe that it is 
the Schiff base ligands Df cinnamaldehyde 
Dn prDtein side chains which initiate the 
Dbserved allergenic respDnse. When this re­
actiDn Df cinnamaldehyde with proteins is 
prevented by any number Df means, the 
aldehyde becDmes a weak Dr a nDnsensi­
tizer. In order to' Dbtain further evidence in 
support Df the prDpDsed mechanism, we 
cDmpared the reactivity Df a series Df a­
alkyl substituted cinnamaldehydes shDwn in 
Fig. 2 tDwards primary amines. 

* This work was supported by a grant from the Research Institute for Fragrance Mate­
rials (RIFM). 
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Fig. 1. Reaction of cinnamaldehyde with primary amines and proteins. 

a-Methyl, a-amyl and a-hexyl cinnamal­
dehydes are shown to be non sensitizers by 
human maximization studies (Opdyke 1973, 
1974, 1975). No information is available at 
present about the sensitizing ability of a­
butyl cinnamaldehyde. When reacted with 
cydohexalamine under identical conditions 
(in toluene at room temperature), cinna­
maldehyde reacted rapidly with generation 
of heat giving rise to the expected Schiff 
base (spectroscopic evidence), and none of 
the a-alkyl substituted cinnamaldehydes 
reacted. a-Methyl cinnamaldehyde was con­
verted to the corresponding Schiff base af­
ter heating to about 60°. The other sub­
stituted aldehydes required prolonged heat­
ing at a higher temperature. Therefore, the 
cnemical inactivity of a-alkyl substituted 
cinnamaldehyde relative to that of cinna­
maldehyde may explain why they are not 
sensitizers. 

Some of the possible explanations as to 

R 

why cinnamaldehyde is not a sensitizer 
when mixed with eugenol or in a perfume 
mixture after aging are: 

1. Eugenol or the other perfume ingredi­
ents react or associate with cinnamaldehyde, 
thus preventing or slowing down the reac­
tion of the latter with protein side chains to 
form Schiff base derivatives. 

2. Eugenol or the perfume ingredients re­
act or associate with the side chains of pro­
teins preventing the reaction of cinnamal­
dehyde with proteins. Eugenol has been 
shown to form hydrogen-bonded complexes 
or salts with amines (Suskind & Majeti 
1976). 

3. Formation of a hemiacital by cinna­
maldehyde with eugenol or the hydroxy 
components in the perfume mixture. It is 
known that the acetal derivatives of cinna­
maldehyde are not sensitizers (Opdyke, 
Fragrance Monographs). 

/// 

~~ 

I 
CH=C-CHO R= -H 

R= -CH3 
R= -C4H9 

cinnamaldehyde 
a-Methyl cinnamaldehyde 
a-Butyl cinnamaldehyde 
a-Amyl cinnamaldehyde 
a-Hexyl cinnamaldehyde 

R= CSHll 
R= C6H13 

Fig. 2. a-Alkyl substituted cinnamaldehydes. 
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