
BuII. Environm. Contam. Toxicol. 22,586-589 (1979) 

Distribution and Metabolism of Precocene II in 
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Precocene I I  (6,7-dimethoxy-2,2-dimethylchromene) is a 
natura l ly -occurr ing compound possessing insect an t i - juven i le  
hormone ac t i v i t y  (BOWERS et al. 1976). The pr inc ip le  ef fects of 
precocene I I  upon sensi t ive insects are the induction of pre- 
cocious metamorphosis, s t e r i l i z a t i o n ,  and diapause induction. In 
addi t ion,  precocene I I  treatment has been shown to i nh i b i t  the 
production of sex a t t rac tants  in v i rg in  female cockroaches (BOWERS 
1977). The mode of action of precocenes is not known, but they 
appear to in te r fe re  with juveni le hormone secretion by the corpora 
a l la ta  and i t  is possible that  the brain is the target  s i te  of 
these an t i - juven i le  hormones (BOWERS and MARTINEZ-PARDO 1977). 
The present study was conducted in order to elucidate the d i s t r i -  
bution pattern and metabolic pathway of precocene I I  in the brown 
cockroach (Periplaneta brunnea Burmeister). 

MATERIALS AND METHODS 

Chemicals.-In order to synthesize radioact ive precocene I I ,  
3,4-dimethoxyphenol (Aldr ich Chemical Co.) was reacted with 
[carbonyl-14C]3,3-dimethylacryl ic  acid (New England Nuclear) in 
polyphosphoric acid on the steam bath. The resu l t ing chromanone 
was reduced with l i th ium aluminum hydride and then s t i r red  in 4N 
HCl (BOWERS et al. 1976). The f ina l  product had a speci f ic  
ac t i v i t y  of O.67mCi/mmole and a radiochemical pur i ty  greater than 
99%. 

In vivo d i s t r i bu t i on  and metabolism.-Adult female cockroaches 
were in jected (mid-thorax) with 5 ~1 of acetone containing 20 ul of 
14-C precocene I I .  Af ter  2.0, 4.5, 6.5, and 24.0 hrs, the insects 
were divided into head, thorax, and abdomen and homogenized in 
water as described previously (KUHR 1971). Extract ion of the homo- 
genates with ether, th in - layer  chromatography of the ext racts ,  and 
radioassay of the organosoluble metabolites were the same as re- 
ported before (KUHR 1970). Water-soluble metabolites were sub- 
jected to hydrolysis by glusulase (Endo Laboratories) by methods 
published previously (KUHR 1971). 

RESULTS AND DISCUSSION 

The 14C d i s t r i bu t i on  pat tern,  shown in Fig. 1 ( top),  ind i -  
cated that  the major i ty of the injected radiolabeled material 
remained in the thorax for  up to 24 hrs. However, the accumu- 
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Fig. l.-Distribution of 14C (top) and precocene II metabolism 
~n a ~g/g basis (bottom) in cockroaches injected with 20 ~g of 
4C-precocene I I .  Data presented are the results of three or more 

experiments. 
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lat ion of 14C in the abdomen and the corresponding loss of 14C 
from the thorax demonstrated that precocene I I  and/or i t s  meta- 
bol i tes were probably being translocated to the abdomen for 
eventual excretion. I t  was interest ing to note that only a very 
small portion (3% or 0.6 ~g of precocene I I  equivalents) of the 
radiolabel reached the head (brain), a probable target si te for 
ant i - juveni le hormone compounds (BOWERS and MARTINEZ-PARDO 1977). 
Of course, the effects of precocene I I  upon insects may be t r i 9 -  
gered by the presence of very small quantit ies of the ant i -  
juvenile hormone. 

A previous study on precocene I I  metabolism by several insect 
species showed that 6,7-dimethoxy-2,2-dimethylchromene-3,4-diol 
(precocene I I  d iol)  was the major (50-75%) organosoluble metabolite 
and 6,7-dimethoxy-2,2-dimethylchroman-3-ol (precocene I I  3-oi) was 
a minor metabolite (OHTA et al.  1977). The results of the cock- 
roach metabolism studies indicated that the major organosoluble 
products were no d i f ferent  from metabolites produced by other 
species. 

Precocene I I  metabolism in the cockroach on a ™ basis is 
shown in Fig. 1 (bottom). On a percent metabolism basis, cock- 
roaches metabolized 27.9, 63.3, 75.0, and 82.9% of the precocene 
I l  injected af ter 2.0, 4.5, 6.5, 24.0 hrs, respectively. Analy- 
sis of ether and water fractions showed that 16.1, 39.3, 52.8, 
and 63.2% of the 14C extracted was present as water-soluble 
metabolites af ter 2.0, 4.5, 6.5, and 24 hrs, respectively. 

Incubation of the water-soluble metabolites with glusulase 
(19% sulfatase, 81% glucuronidase) for  4 hrs l iberated only 
34.4% of the 14C as organosoluble products. Studies with other 
insect species treated with precocene I I  have shown that glusu- 
lase treatment hydrolyzed 42-77% of the water-soluble conjugates 
(OHTA et al.  1977). The greater resistance of the cockroach 
water-soluble metabolites to glusulase action can probably be 
attr ibuted to a very high protein and l ip id  concentration in 
the water fract ions, therefore, inh ib i t ing the enzyme. The pre- 
sence of conjugating moieties other than sulfates or glucouronic 
acid is not eliminated, however. The major aglycone (46.3%) 
l iberated enzymatically cochromatographed with precocene I I  
d iol .  One other aglycone was ident i f ied as precocene I I  3-oi 
(24.5%). Other radioactive products present on TLC plates 
were precocene I I  and unknown polar materials. 
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