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Examination of the alkaloids of SoÞnopsrs maboga SnelJing and
comparison with those previously for:nd in S. úorresi Snelling, reveaìs
a clear example ofcaste-speciff.c alkaloid production in the queens and
workers of each species ,The queens of Solenopsis ma.bova contain a
singe piperidine while the workers produce a different piperidine along
with two indoltzidine isomers. Lx contrast, the queens of S. torresi
contå.in a single indolizidine while the workers produce arì unsâturated
piperidine , In both species ttrere is structura-l analogr between the
bicyc¡ic indoltzidines and tJae monocyclic piperidines, and in S. rnaboua
both classes of compounds even share six-membered ring stereochem-
istry-

INTRODUCTION

Ttre venoms of S olenopsí,s (DiplortÐptmnr) species have been known
to contain saturated nitrogen heterocycles for over tu/enty years (Jones
et oL l9A2), Compared to other alkaloid produclng ants this groups
produces the greatest structural wariety of these compounds, including
piperidines, pyrmlidines, and pyrrolizidines (Jones et aL 1982) as well
as indolizidines (Jones eú aL 1984, Gorman et 4L 1998), and more
recently, quinolizidjnes and decahydmquinolines (Jones et a¿ 1999).

Or:r use here ofthe subgeneric nameDþlorlnptrtntis intended solely
as a convenient desigFration for purposes ofdiscussiot. DþlorlapÛun
has long been in the s¡monomy of Solernps¿s in the broad sense
(Ettershank 1966) and we specifìcally do not intend to formally
resurrect that name.

Along v'¡it¡ their structural variety, each of these classes of com-
pounds, which may occur as more than one stereoisomer, are produced
stereospecif.cally þ the ants. It is the variety and stereospecificity of
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F¡9. l. Venom alkalo¡dslrcm Solenopsis maboya -

from S. lof¡esi Snelling (5 f{om queens and 6 from

'1,2, and 3 frcm workers; 4 from queens)and
work€rs

The all-cis indolØidine (l) in the workers of S, møhoya was fì¡st
dlscovered irr Monomoriumpharaonús (Ritter ef al. lg73), where it rÃ'as
shown that these ants are capable of recognizing this particular
stereoisomer (Edwa.rds & Pinniger 1978), lndol?idine (2) has not been
previously reported in ants, although I and 2 have been found together
in poison-dart frogs, so t}ìat finding both indolizidine isomers in S.
maboga ffts the dietary hypotlrcsis for t]'e origin of the skin alkaloids
of these amphlbians (Jones et aI. 1999) , The irans piperidine (3) has
beén reported as a venom component of botJr Solenopsis (Solenopsús)
and Solenops¿s (Diplorhopttunl species (Jones et al. 1982), while c¿s-2-
heptyl-S-methylpiperidine (4) has not been reported from natural
sources , Ttre presence of only cis-2-heptyl-5-metlrylpiperidine (4) int}re
queens of S. ntßboAø.Is a clear example of tlle caste specificity of the
alkaloids in Solernpsis (Dþlorlnpfnrm) species,

It is of interest to compare tlle venom alkaloids of S. maåoya wlth
ttrose previously reported from S. torresi (Jones et al. I 996) , sirrce both
species are described together in tlìe previous paper (Snelling 2OO 1) , In
S. forresi tl.e queens contain a single alkaloid, (52, 9z)-3-hexyl-5-
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methyLindolizidine (5) (Figure 1), a bicyclic ¡ather ttran a monocyclic
compound as irr t¡e queens of S. mnboga, On the other ha¡rd, the
wo¡kers ofs. torres¿also contain a pair ofmonocyclic isomeric ä-lkaloids,
cts and hans-2-methyl-6-(2,4-nonenyl)piperidine (6) [Fig. 1], in con-
trast r¡¡ith the pâir of bicyclic indolizidines, I and 2, from S. maboga
workers.

\n S. mnboAa I and 2 in t]e workers a¡d 4 in the queens are all
thjrteen carbon alkaloids sharing the same (cis) six-membered ring
stereochemistry, while in S. torres¿ 5 and 6 a¡e botfr tfteen ca¡bon
compounds where indolizidine 5 has tåe same six-membered ring
stereochemistry as the minor [cis) isomer of 6 , These suggest a similar
biosynthetic pathway for the cyclization of indolizidines in both species
consistent with that suggested for the i¡rdoiizidine found in the venom
of tlre Costa Rican thief ant S, co4juratn(Jones et aL 1984).

Such complete sû-uctural differences in the venom alkaloids pro-
duced þ tlre queen and worker castes, as reported hereirr, have been
found in S. lD'tplorl'ø,ptnnù aáeca (Spande et aÌ. 1999) and in some
otlrer rrndescribed So¿enops¿s (Diplorløptrurl species (Jones et al
1996), and they suggest different roles for the alkaloids in each caste.
At tlìe same time, the diversity and unique distribution by caste of t]le
alkaloids produced in S. rndboga and S. torresi may serve as idenüSring
cha-racteristics ifl. Ught of the very difñcult taxonomy of this group of
ants (Gorman et o,L 1998; Sne[ing 2OOl).
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