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Methy l  6 - M e t h y l  Sal icy late:  Ident i f i ca t ion  and F u n c t i o n  in a P o n e r i n e  Ant  
( Gnamptogenys pleurodon ) 

Resul ts  obta ined f rom the  few invest igat ions  of ant  
species in the  pr imi t ive  subfamily  Poner inae  indicate  t ha t  
these insects possess a r ich na tura l  products  potell.tial. 
Alkyl  sulfides are known as a r th ropod  exocrine products  
only because of thei r  occurrence in the  mandibu la r  gland 
exudate  of the  ponerine Paltothyreus tarsatus 1. More 
recent ly  the  first  pyrazines  ident i f ied in animals  have  been 
demons t ra ted  to be mandibu la r  gland products  of 
several  species of Odontomachus ~. The ident i f icat ion of 
4-methyl-3-heptanone in a glandular  exuda te  of Neoponera 
villosa 8 offers fur ther  t e s t imony  to the  b iosynthet ic  
versa t i l i ty  of members  of t i le Ponerinae.  The  purpose of 
the present  note  is to repor t  on the  first  a romat ic  com- 
pound  encountered as an exocrine product  of ponerine 
species. The mandibu la r  gland secretion of Gnamptogenys 
pleurodon 4 is fort if ied wi th  me thy l  6-methyl  sal icylate 
which funct ions as a powerful  releaser of alarm. 

2Vlaterials and methods. Colonies of G. pleurodon were 
collected near  Manaos, Brazil.  Ex t r ac t s  of worker  heads 
were prepared in spectrograde n-pentane.  Volat i le  com- 
pounds were detected by  gas chromatographic  analyses 
on a Tracor  MT-220 ins t rument  using Carbowax 20 M as a 
s ta t ionary  phase a t  180~ Addi t iona l  analyses were 
obta ined  on a LKB-9000 gas chromatograph-mass  
spec t rometer  (GC-MS) uti l izing 10% SP-1000 as the  
s ta t ionary  phase at  200 ~ 

Behaviora l  tests  were conducted  by exposing ants  in 
bo th  field and labora tory  colonies to ei ther  crushed 
worker  heads or pure  compounds  and observing the  
subsequent  reactions of the  workers.  

Results. Gas chromatographic  analyses showed tha t  a 
single compound  cons t i tu ted  more than  95% of the  
observed votatiles.  GC-MS analyses demons t ra ted  tha t  
this compound  exhibi ted  a molecular  ion (M) at  m/e 166 
and appeared to be a romat ic  (m/e 77 and 78) The  
presence of a COOCHa group (loss of CH3OH and H C O O C H  3 
from m/e 166) and a phenolic  hydroxy l  (conversion to 
0 -ace ta te  M + 208) indicated t h a t  this  compound  was 
methy l - subs t i tu ted  me thy l  salicylate.  Bo th  the  mass 
spec t rum and re tent ion  t ime  of me thy l  6-methyl  sal icylate 
were complete ly  congruent  5 wi th  those of the  G pleurodon 
volat i le  whereas the  re tent ion  t imes  of me thy l  3-methyt  
salicylate, me thy l  4-methyl  sal icylate  and me thy l  5- 
m e t h y l  sal icylate  were dis t inct ly  different. 

Exposure  of workers  to e i ther  a crushed head or 
me thy l  6-methyl  sal icylate  released a la rm behavior .  
Exc i t ed  workers,  the i r  mandibles  spread, moved  rapid ly  
to the  pheromonal  emission source which t h e y  often 
a t t e m p t e d  to bi te  or sting. 

GC-MS analyses of excised mandibu la r  glands dem- 
ons t ra ted  t h a t  these s t ructures  were the  source of the  
pheromone.  

Discussion. Methyl  6-methyl  sal icylate  has been previ-  
ously ident i f ied as a mand ibu la r  gland p roduc t  of species 
in the  formicine genus CamponotusS, 6. However ,  this 
compound  is only produced by  males and p resumably  
funct ions to coordinate  the  swarming behavior  of the  
sexes 7. I t s  occurrence and role as an a la rm pheromone  in 
G. pleurodon and a swarming pheromone  in Camponotus 
species emphasizes t h a t  species in comple te ly  unre la ted  
t a x a  can uti l ize the  same compound  for to ta l ly  different  
funct ions . . . .  

At  ttiiS junc tur  e the  Poner inae  mfist  be regarded as an 
especially r ich source of diverse pheromones.  Different  
chemical  classes of pheromones  have  been identif ied as 
mand ibu la r  gland products  in ponerine genus which has 
been analyzed,  and in three  of these cases the  compounds  

are also synthesized by  species in the  more highly evolved 
subfamilies.  4-Methyl-3-heptanone,  an a larm pheromone  
ident i f ied ill Neoponera villosa ~, is character is t ic  of 
myrmic ine  species in a wide range of genera s. One of the  
t r ia lkylpyraz ines  produced by Odontomachus species has 
recent ly  been identif ied in [ridomyrmex humilis 9, a species 
in the  subfamily  Dolichoderinae.  The presence of me thy l  
6-methyl  sal icylate  in the  mandibu la r  gland secretions of 
G. pleurodon and species of Camponotus (Formicinae) offers 
fur ther  t e s t imony  to the  capac i ty  of ants  in the  more 
phylogenet ica l ly  advanced  subfamilies to synthesize the  
same exocrine products  produced by species in the  pr imi-  
t ive  subfamily  Ponerinae.  

I n  view of the  key posi t ion t h a t  the  Poner inae occupy 
in the evolu t ion  of the  Formic idae  10, analyses of thei r  
na tura l  products  could provide  i m p o r t a n t  chemosystem- 
atic informat ion  on the  phy logeny  of this family.  An 
examina t ion  of the  exocrinology of addi t ional  ponerine 
genera m a y  reveal  t ha t  the  species in this p r imi t ive  
t axon  exhibi t  m a n y  of the pheromonal  emphases t h a t  have  
a l ready been demons t ra ted  to be character is t ic  of more 
highly evolved ants. 

Zusammen/assung. Das Mandibulardr i isensekret  der 
Arbei te r  der S tachelameisen  Gnamptogenys pleurodon 
(Ponerinae) enth/i l t  haupts~chl ich 6-Methylsalicyls~ure- 
methyles te r ;  diese Verbindung wird als A la rmphero t lmn  
eingesetzt.  
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