Part II. List of Other Arthropod Pheromones and Allomones

Update: January 17, 2026
(C) Other Compounds

These semiochemicals are divided into the following four groups and
listed in ascending order of carbon chain length or ring size.

[ C-1] Other: Acyclic compounds | — xxiv (536 compounds)
[ C-2] Other: True alkaloids | —xiv (246 compounds)
[ C-3] Other: Aromatic compounds i—ix (170 compounds)
[ C-4] Other: Ring compounds i—v (102 compounds)

See the database, https://lepipheromone.sakura.ne.jp/mepdb.html,

for more information, such as the IUPAC names, arthropod species names,
and research publications

Lepidopteran female sex pheromones and male attractants are listed in Part I.
Other arthropod pheromones and allomones are listed in Part II,
which is composed of (A) terpenoid compounds without alkaloids,

(B) non-terpene methyl-branched compounds, and (C) other compounds
iIncluding terpene alkaloids.



[ C-1] Other: Acyclic comp. (i)

C1 chain
C casin
o ant (allomone, s s H y
HJLOH a_larm phE) \S’ N \Sr \S/ AN
stingless bee, 0] O N+
ground beetle, notodontid ant, true bug cockroach
moth (allomone) (aggregation phe.) (aﬁgr)egatlon
phe.
C2 chain
. deanol acetylcholine
0 vmegaré)(ta)n, ; o o
ground beetle +
)LOH (a||omone) /\S/S\/ HZN\/\OH I\/|e2N \/\OH MezN \/\O)l\ Me3N \/\OJJ\
true bug (gland :
secretion, allomone ?) wasp (gland leaf beetle wasp (alarm phe.) wasp (gland secretion)
noctuid moth (M sex phe.) secretion) (allomone) saturniid moth (larva
psylla (F sex phe.) allomone)
C3 chain
methacrylic acid linamarin
0 O O OH
~on Mes™"0H o™ YLOH Hﬁ)g_é;&vox
cricket (larva longhorn beetle  shield bug ground beetle, /N
aggregation (M aggregation (M sex phe.) false ground beetle
phe.) phe.) (allomone) butterfly (allomone)
serineO o o 0 0 o o o o
% HOP Y 0PN Ho)\/\oﬂ\( Meoﬂ\;/\oﬂ\( Meo " 0 NN
HO™ " "OH Y NH NH NH =

NH, \qNH

ant (allomone ?)

0 0
HOP NP AN

O

spider (F sex phe.)

O O
Hoﬂ\é/\oﬂ\( HO Y0
MNH MNH
O O

spider (F sex phe.)

Ty

spider (F sex phe.)

0]

j)’\/\)'\/\/\

spider (F sex phe.)



[ C-1] Other: Acyclic comp. (ii)
C4 chain acetoin
OH OH OH OH O OH O OHO
N Y /\_/ /\/U\OH AHon Ao o
) OH OH MOH

OH scarab beetle 0]
(F sex phe., scarab beetle (M butterfly _
M aggregation phe.) aggregation phe.) ~ Scarab beetle (F sex phe.)  scarab beetle (allomone ?) spider (F sex phe.)
cockroach (M sex phe.) (F gland secretion)  spider (F sex phe)

butterfly (larva allomone)  true bug, shield bug
(gland secretion) butterfly (M sex phe. ?)

ethacrylic acid

isocrotonic acid 0
o) o] o] o] Pa o o 0 o)
/\)LOH \=)LOH /\)LO/\/\ /\)Lov\ MO/\/\/\ /\")lH /\H)LOH
spider (silk F round beetle leaf bug (F sex phe., leaf bug (F. sex phe.
gex ph(e.) g(allomone) gland secretion) 9l ) cockroach false ground beetle
termite (primer phe.) (allomone) (allomone ?)
GABA diacetyl putrescine
O 0 O
AANGNOAN HN A A oy HN AN A N=c=s
true bug (aggregation phe.) staturniidkmottl'rl], O/}_ aphid (alarm phe)
ussock mo
(larva allomone) leaf beetle (allomone ?)
sarmentosin lotaustralin epilotaustralin
OH OH OH
1S, 0 TR o, HEZTEO o
N SN
HO ot I OH  HO o )i\\ HO X )\\
; N
geometrid moth, N butterfly (allomone)

butterfly (allomone)



[ C-1] Other: Acyclic comp. (iii)

C5 chain
OH 0 O 0]
WOH \/\(;)/H W \/\g/ \)l\/ \/\)LOH \/\n)l H
bark beetle wasp butterfly (I round beetle,  scarab beetle (M grasshopper
(F aggregation (alarm phe.) gugmgrfsw garkling beetle aggregation phe.) (F. sex phe.) cockroach
phe. ?) assassin bug (allomone ?)  assassin bug (alarm phe.) (allomone)
(sex phe. ?) butterfly (larva allomone)
glutathione
glutamic acid 0 cupilure 0 SH
o O o o /f;[ o o o, >~ OMe 0 H 7(( o o
HO N ‘
HO" N on AN on A=Ay 5 N 4 Ho” Ny SN on
NH, H NH, H NH, MeO OH o H NH;
fruit fly (marking phe.) leaf beetle (allomone) spider (F sex phe.) fruit fly (marking phe.)
C6 chain
o] O 0 O
ANN0H /\/\/\Oﬂ\ /\/\/\oﬂ\/\ /\/\/\Oﬂ\/\/\ WQJJ\/V\ ANXN"0H
ambrosia beetle true bug (allomone ?,  true bug (gland secreiton) ~ true bug (gland secretion)  leaf bug (gland secretion,  shield bug (allomone)
(aggregation phe.)  gland secretion) leaf bug (F sex phe., leaf bug (gland secretion, alarm phe., F sex phe.) leaf bug (F sex phe.)
leaf bug (F sex phe.) M anti-sex phe., alarm F sex phe.) stink bug (M
phe., allomone) aggregation phe.)
o] O 0 O O OH
W\OJJ\ /W\Oﬂ\/\ \/:\/\OH \/:\/\O)l\ \/:\/\O Woﬂ\/\
giant water bug, eed leaf bug (F sex phe., leaf beetle leaf bug leaf beetle (allomone) wasp
bug (gland secretion) M anti-sex phe.,, (gland secretion) (F sex phe.) butterfly (M sex phe. ?) (M marking phe.)
stink bug, true bug alarm phe., allomone)
(allomone)

leaf bug (F sex phe.)



[ C-1] Other: Acyclic comp. (iv)

C6 chain
sorbyl acetate 0] o
)?\ /\)LO 2 AN
X0 AN H
o darkling beetle (gland
seed bug leaf bug (F sex phe.) secretion), true bug,

(aggregation phe.)
gland secretion)
flesh fly (M sex phe.)

caproic acid

shield bug (alarm phe.

leaf aldehyde
O  stink bug (alarm 0 0

N H phe., aggregation /\/\/lLH

phe., allomone)
lace bug, ant (alarm cockroach (allomone)

phe.), true bug (aggregation phe.
alarm phe., ), giant shield bug, rove
beetle (allomone)

/W\OO

gluconic acid

O termite (trail phe., 0 0 OHOH O o)
/\/\)L allomone), click /\/\)L — HO =
OH " peetle (F sex phe.) _ N7 OH \/_\)LOH \/\/\)LOH \/_YLOH
ant (trail phe.?), wasp (sex phe.) stink bug (gland butterfly OH OH NH,
assassin bug (aggregation phe.) secretion) (M sex phe. ?) cockroach leaf beetle
spider (F silk sex phe.) (allomone ?) (allomone)
0] (0] 0] 0]
AANAAN /\/\)LOJ\ ANARANAN A ANAN
fruit fly assassin bug broad-headed bug (M aggregation phe.)
(M sex phe.) (queen phe.)
OH OH OH 0
6H OH O o] o}
p(gtqagsrlgsgt:gﬁspphe.) bu;é%rjglgg,:? nd longhorn beetle (M sex or aggregatlon phe.) longhorn beetle (M sex or aggregation phe.)
0]
lace bug, stink bug J\
AN ) /V\)L /\/)/ /\/f /\/)){ /))J\/
O leaf bug (F sex phe.)
water boatman, giant shield bug, true fruit fly butterfly ant (gland secretion) millipede
bug, broad-headed bug, stink bug, (M sex phe.) (M séx phe. ?) (allomone)

rove beetle (allomone)



[ C-1] Other: Acyclic comp. (v)

C7 chain
0] O (0]
W\/\OH /\:/V\OH \/\/\)LH \/\/le A:/VLH
bark beetle (F leaf beetle assassin bug stink bug leaf beetle
aggregation phe.) (aggregation phe.) (M sex phe.) (gland secretion) (aggregation phe.)

fruit fly (M sex phe.)

O
OH OH OH OH OH o) @)

bee, wasp caddis fl . . ant (gland secretion) honey bee, ant, ground  harvestman
(alarm phe)  (F sexyphe.) eriocraniid moth (F sex phe.) ?;gf,lr?,’ g#én)blebee (allomone ?)
ddis fly (F sex phe.
o 0 o 0 caddis fly (F sex phe.)
AN o’ oo o’
o) )l\/\/\ /\/\/\
stingless bee gall midge (F sex phe.)
(allomone)

enanthic acid

o 0] (0]
W\)LOH \/\)I\/lLOH /\/\/\/O\/\)L H /\/\/\/O\/\/\OH

: seed beetle ;
ant (trail phe. ?) (F sex phe.) longhorn beetle (M aggregation phe.)
C8 chain
O O 0] O
/\/\/\/\OH /\/\/\/\Oﬂ\ /\/\/\/\Oﬂ\/\ /\/\/\/\OJv /\/\/\/\O)l\/\/\
true bug (gland secretion) leaf bug (F sex phe. parasitoid wasp leaf bug (F sex phe.
leaf bug (F sex phe.) 9l ) (F sex phe.) 9( phe.)
0] 0] o)
NN ANANoH . IR AANANKAAN ANANAN AN
grasshopper broad-headed bug  seed bug (F sex phe, leaf bug (F sex phe. seed bug seed bu
(M sex phe. ?) (gland secretion) aggregation phe.) 19 (F sex phe.) (aggregation phe.?) (sex phge.?)

leaf bug (F sex phe.)
stink bug (allomone)



[ C-1] Other: Acyclic comp. (vi)

C8 chain
OH OH
. OH ant (alarm phe., ant (alarm phe., flat bark beetle H
stlnlglegs bee ’ gland secretion) aggregation phe.?, (aggregation phe.)  longhomn beetle Ionghorn beetle (M aggregation phe.
(gland secretion) gland secretion) (F sex phe.) or M sex phe.)

termite (aggragation phe.)
o /\/\/\)OL flower bug (F sex phe., o) 0
A aggregation phe.?) /\/\/\){ /\/\/\)L
NN oH )LO/\?\/\/\/O“/ H bie bug (alarm phe., % X" H NX""H

OH allomone, aggregation phe.)
fruit fly stink bug giant shield bug, stink bug, seed bug, seed bug, flowerbug  true bug
(aggregation phe.) (gland secretion) broad-headed bug, millipede (allomone) (aggregation phe.?,  (aggregation phe.)
tortrix moth (larva aggregation phe.) F sex phe.)

0 o] ant, termite (alarm o)
HJM{H /\/\)l\/ phe aggregatlon /\/\)v /\/\/\n/ /\/\)l\/ /\/\)\[(
phe. ?)

mining bee, ant (gland secretion, butterfly OH

stink bug true bug
: harvestman (allomone) ; ; longhorn beetle
(gland secretion) (gland secretion) ~ (aggregation phe.) (M sex, aggregation phe.)
] O
H O 0]
longhorn beetle fruit fly (M sex phe., seed bug, red bug (allomone),
(M aggregation phe.) gland secretion) water boatman, burrowing bug,

true bug (gland secretion)

lic acid | /\/\/\)‘\ /\/\/\){ M
caprylicacd o ant (trail phe. ?) MNL o o™\ o™\

Ao Wasp (sexphe) fruit fly (M sex phe.) Pgiand seoretion)
flat bark beetle, whip scorpion wasp (F sex phe.) g
(allomone ?) limoniic acid
i /\/\/\)L
VAV Ve
AAAHAAANN 0NN \/\/\n’o oﬂ\/\/\ /\/j/\){
stingless bee (trail phe.) broad-headed bug click beetle

(gland secretion) C|ICk beetle (F sex phe.) (F sex phe.)



[ C-1] Other: Acyclic comp. (vii)

C9 chain
O
= = Ve AN NN NANNANAN
\/\/\/\/\OH \/\/\/V\OH /\/\/_\/\OH \/_WOH OH O)l\
pyralid moth scarab beetle fruit fly fruit fly (M sex phe.) ground beetle (allomone)
(M sex phe.) (F sex phe.) (M sex phe.)
(0] 0]
\/\/\/Y \/\/\/\/
/\/\/E/\O)l\/ \M/\/\OH \M\)LOMe \/\/\/\O/
darkling beetle fruit fly (M sex phe. stingless bee
F Se)? ohe.) y( phe.) (gland secretion) fall\s/le click bete_tle ) calgdls fIyh
wasp (alarm phe.) (M aggregation phe.) (F sex phe.)
O O
OH o Q
NN /E/\/Y \/\/\}\/\OH OJJ\ Qﬂ\/\ Qﬂ\ O)l\/\
OH OH ity ] AU AU 202 /Y\/\/\
eriocraniid moth (F sex phe.) ruit fly (M sex phe.?, . 0 . 0
allomone gall midge (F sex phe.) gall midge
) g/ (F sex phe.) h/\/
O
AANAANAA Q Q 0
H \/\/\/%)L H /\/\:/\)L H /E/\/VL H Q Q
; NS
pyralid moth (M sex phe.) /\/\:/\)lH \/\N\)LH
stink bug, stingless bee scarab beetle (F sex phe.) stink bug scorpionfly _
(gland secretion) fggﬁg‘%‘;‘%('\” sex phe.) (M sex phe. ?) (M sex phe.) stink bug (M sex phe. ?)

longhorn beetle, sap beetle
(M aggregation phe.)
psylla (F sex phe.)

@) e} e)
0 @) O
WH /\_/WlH \/_\—/VLH WH )LO H H/\)\

; longhorn beetl stem sawfly ;
leaf beetle (M aggregation phe.) O(R/SIJ a%?reggtign phe.) (M aggregation phe.) ant (gland secretion)

longhorn beetle, sap beetle
NN (M aggregation phe.) /\—/\/\n/ \/\/\)l\/ \/\/\)\/ \/\/\n/\/
o]

wasp (alarm phe.)

(larva aggregation phe.)

ant (gland secretion) ant (alarm phe.) darkling beetle
caddish fly (M sex phe.) gﬁgﬂ};ﬂ%{d('\rﬂc?ﬁ,x phe.) (gland secretion) false click begtle
(F sex phe.) (M aggregation phe.)
pelargonic acid
o] O 0 o]
\/\/\/\)L ANANAANAA HOo A AAAN HAAaAAnAA
OH HO OH OH HO OH
ant (trail phe. ?) butterfly (M sex phe. ?) seed beetle (F sex phe. ?)

stmgless bee (allomone)



[ C-1] Other: Acyclic comp. (viii)

C10 chain

)

ANANNOH AAAINNANoH SN AN AN

termite (trail phe.) wasp (gland secretion) wood wasp (M aggregation phe.) ant (alarm phe., allomone)
thrips (larva alarm phe.)

0 0 0
ANANAANA
ANANNAIN ANANANANTN SANATA RN W H

pyralid moth (larva

@)

primitive weevil (F sex phe.) honey bee (alarm phe.) longhorn beetle termite (allomone ?) aggregation phe.)
stink bug (allomone, (M aggregation phe.) assassin bug sap beetle (M
gland secretion) (alarm phe.?) aggregation phe.)
O purrowing bug, 0 o} o 0
/\/\/\/\)l true bug, jewel \/\/\=/\)l /\/\/\/\)l /\/\/\)l\/ /\/\/\)v
N7 H pug, red bug N"H 7 N7 H
(allomone), stink bug (aggregation ; ant (gland secretion butterfl
phe., allomone, alarm phe., ) stink bug (sex phe.?) (9 ) (glandysecretion)
capric acid caproleic acid
o) O O O (@)
/\/\/\/\)LOH \/\/\/=\)LOH /WV\)LOH /\/\/\/\)’*OH /\/\/\/\)Lo/\
ant (trail phe. ?) hide beetle (F sex phe.) thrips (allomone?) thrips (allomone ?) rove beetle
carrion beetle, thrips (gland secretion)
(allomone)

0 0 0 0 0
AAAAAAAN AN o A one V=AM AN A=A OMe

stingless bee (trail phe.) bark beetle, stink bug stink bug stink bug (M sex phe.) seed beetle (M sex phe.)
(aggregation phe.) (aggregation phe.)
seed beetle, stink bug
(M sex phe.)
myrmicacin
O o] OH O OHO OHO OH O O
)l\/\/\/\/u‘OH /\/\/\/\/U‘OH /\/\/\/\)LOH /\/\/\/'\)LOH /\/\WLOH HO\/\/\/\/VLOH
wasp (F sex phe.) ant, water beetle harvestman bee (queen phe.) bee (gland secretion,
(allomone ?) (allomone) queen phe.)

ant, bumblebee
(gland secretion)



[ C-1] Other: Acyclic comp. (ix)

C10 chain
e} O 0] O O OH
HWOH /\/\/\,(\)J‘OH )’\/\/\/V‘\OH /\/\/\)I\_/ /\/\/\/\n/
O o bee, termite (queen phe.) OH O
‘(“éoggx"ﬁ,?) wasp (F sex phe.) longhorn beetle (M sex phe.)
0O 8-dihydromatricaria acid Oﬁ/\%/)
ANNANNANN
/\/\/\)H( /\/\/\n/\)l‘ NH» o 0 O O .
longhorn beet(lje stink bug (_aIIomone ant (allomone) o OH 0
(M sex phe.) aggregation phe.) soldier beetle (allomone) 0 L
S e
soldier beetle (allomone ?)
C11 chain
darkling beetle, 0]
NANAN ground beetle, INANANANS VP beetle NANNANNANAN \/\/\/\/\)L
rove beetle, ant (gland secretion) OH H
(allomone ?), cockroach (aggregation phe.) darkling beetle (allomone ?, ;
ant, rove beetle (alarm phe.), ant, acarid kairomone) pyralid moth (M sex phe.)
mite (F sex phe.), ant (recruitment phe.) seed beetle (M sex phe. ?)
stink bug (gland secretion)
/\/\/\/\)Cl)\ \/\/\/\)?\/
sap beetle butterfly
(M aggregation phe.) (gland secretion)
wasp, ant (alarm phe.)
o o o monochamol
ANANAANAN A= AN AN ANA ANAANANLOA
— H OH 7 OH OH
stingless bee  OH fruit fly (F sex phe.) hide beetle (F sex phe.) longhorn beetle

(gland secretion)
ant (recruitment phe.)

O O O O O 0]

By KA KX

gall midge (F sex phe.) gall midge (F sex phe.) T1/ 101/ gall midge (F sex phe.)
O

(M aggregation phe.)



[ C-1] Other: Acyclic comp. (x)

C12 chain
= NNV TN ANNRNTNVSTNN
NANNANANANN T ANANANNOH NANAYTNAN ol OH X OH
ant (gland secretion) termite (trail phe.) termite (trail phe.) termite (trail phe., F sex phe.)
0] O o]
NAANSN"0H N\/?/\I/\/\hOJ\H \/\/\/\/=\/\OJJ\ \/\/=\/\/\/\OJJ\
termite (trail phe.) 2{&((;222%I?p’saefgﬂe?)ﬁﬁr?pgwgg? darkling beetle (M sex phe.) noctuid moth (M sex phe. ?)
alarm phe., larva aggregation phe.)
O O O O
ANANANAN NANANSAAN AANANN AN AAANAAN AN
primitive weevil (F sex phe.) click beetle (F sex phe.)
O OH O O
/\/\/\/\/\/\Oﬂ\/\ NANANA /\/\/\/\/\/LH /\/\/\/\/VLH
ant (trail phe. rove beetle (aphrodisiac phe.. i 2
Ic?rﬂ/?h?;?]gdsggreeﬁon) (trail phe.) allomone), parasitoid wasp millipede (allomone )
9 (M aggregation phe.)
lauric acid
O O o] 0O O
/\/\/\/\)l\/ W\/\/\)v /\/\/\/\/\)LOH /\/\/\/WLOH \/\/\/\/=\)LOH
sweat bee (gland secretion) ant d(tfrlail(ph'e. ?)t_ he) thrips (gland secretion) ant (gland secretion)
sand fly (oviposition phe.

o] o] J\ 0 Ji/ 0
/\/\/\/\/\)LO/\ /\/\/\/\/\)Lo /\/\/\/\/\)LO /\/\/\/\/\)LO/\/\/\
cuckoo bee (allomone ?) rove beetle (gland secretion) auger beetle millipede (allomone ?)
fruit fly (M sex phe.) hide beetle, auger beetle (M aggregation phe.)
bark beetle (aggregation phe.) (M aggregation phe. ?)

0] O 0] O
\/\/\/=\/\)LOJ\ \/\/\/\/=\)LOJ\/ AN AN SAaAANASA AN

hide beetle (M gland secretion) rove beetle (gland secretion) butterfly (gland secretion)



[ C-1] Other: Acyclic comp. (xi)

C12 chain

/\/\/\/\/\/\NH2 w /\/\/\/—)
ant (allomone)

soldier beetle (allomone ?)

C13 chain
ANANANNAN ONANANANANN ANSTNANANS ant (F sex phe., 0 2 o A N
. . gland secretion) .
ant (gland secretion, green lacewing, stink bug green lacewing (allomone, alarm phe., gland secretion) ~ 9reen lacewing
F sex phe., alarm phe. (allomone ?) rove beetle (allomone, aphrodisiac phe.) (gland secretion)
allomone) darkling beetle (M sex phe.)  stink bug (allomone ?)

burrowing bug, jewel bug,
stink bug (gland secretion)
darkling beetle, rove beetle,

true bug, red bug (allomone) e)

0 (0]
OH OH o’ o™ o’
AN AANANAN  AAAANAKN AAANAAN I EAAN

ant (trail phe.) gall midge (F sex phe.) gall midge (F sex phe.) gall midge (F sex phe.)
fruit fly (M aggregation phe.)

B X By X 2
/\/\/\/\/\/\ /\/\/—\/—\/\ /\/\/\/\/\/\ /Y\/\/\/\/'\ NN
0

10

gall midge (F sex phe.) TI/ gall midge (F sex phe.) P)/
O O o]
wasp (marking phe. ?) \/\/\)j\
/\/\/\/\:/\)LH /\/\/\/\/\)l\ caddis f|y (F sex phe '?) W\
parasitoid wasp (F sex phe.) termite, ant, harvestman (allomone ?) harvestman (allomone ?)

fruit fly (M aggregation phe.), ant (secretion)



[ C-1] Other: Acyclic comp. (xii)

C14 chain

ANNANANNANN NANNNTNN0H

cockroach (aggregation phe.)

O O
/\/\/\/\/\/\/\O}l\/ O)l\(
termite (F sex phe.) broad-headed bug
(M aggregation phe.)
O
/\/\/\/\/\/\/\Oﬂ\
click beetle (F sex phe.) bolas spider (allomone: prey attractant)
O
click beetle (F sex phe.)
O O
WH NANATAA
mantid, parasitoid wasp i
(F sex phe.) rove beetle (aphrodisiac phe.)
ant (queen allomone)
o) O
ANANANANAA G AN
leafroller, noctuid moth thrips (allomone?)
(oviposition-deterrin phe.)
i \/\/\/\/_\/\)?‘
/\/\/\/\/\/\)LOMe OMe

bark beetle (gland secretion)
cuckoo bee (F marking phe.)

sawfly (F sex phe.)

0 0
NAVTEANANAANA NAEANAANAANN

scarab beetle (F sex phe.)

ANNNNNNo

ant (alarm phe.)
O ground beetle, bee (allomone)
Jl\ parasitoid wasp (F sex phe.)
bumblebee (gland secretion)
thrips (larva aggregation phe.)

0]
AN

longhorned bee (M gland secretion)

(0]
NN TNNAN
OJJ\/\
stingless bee (secretion)

bolas spider

shield bug (aggregation phe.)
(allomone: prey attractant)

0 0
" ANANATSAA G ANAANA A oy

hide beetle (F sex phe.)

(@]
\/\/=\/\/\/\)LO \/\/\/\/\\C O
Me
WLOMe

fruit fly (M anti-aphrodisiac phe.) seed beetle (M sex phe.)



[ C-1] Other: Acyclic comp. (xiii)

C14 chain
0 o} 0
/\/\/\/\/\/\)LO/\ /\/\/"’?W\/\)LO/\ /\/’L,/\/\/\/\)LO’\
cuckoo bee (allomone ?) bumblebee (M marking phe. ?)

wasp (marking phe. ?)
fruit fly (M sex phe.)

0 0 0 0
/\/\/\/\/\/\)LOJ\ \/\/=\/\/\/\)LOJ\ /\/\/\/\/\/\)LO/\( /\/\/\/\/\/\)Lo(/

wasp (marking phe. ?) hide beetle (M aggregation phe. ? fruit fly (F gland secretion auger beetle
hide beetle (M aggregation phe. ?) (Maggreg P ) y(Fg ) (M aggregation phe.)
0] (0] o) 0O @) (0]
ANAANANANNZ AAAANAANA
sAANANANAANAN  AoAaAce AN AAAAANAAZ % OH
scarab beetle (F sex phe.) termite (allomone) butterfly (M sex phe. ?)
O O O O
/\/\/\/\/\)‘\/lL /\/\/\/\/\)l\/u‘ NN /NININNINNN AV VAV P2 VaVYe
H 7 H NH, NH,

termite (allomone) ant (allomone ?)



[ C-1] Other: Acyclic comp. (xiv)
C15 chain

0 20 20 20 Y 2 VO NI AV Va W W v Vo N 8 Y0 YV Ve Ve VA Y YV TV V7 V7 Vg

true bug, small carpenter bee darkling beetle (allomone) acarid mite (alarm phe.)
(allomone ?), wasp (F sex phe.)

ant (gland secretion)

0 0 0 0
SNANANANANAANAN,  AAANAANAA ANANANANAANA, AN AEAAN

mantid (F sex phe.) longhorn beetle (M aggregation phe.) webspinning saufly (F sex phe.) longhorn beetle (aggregation phe.)

O O O _
ANANANAANA AINTEAANAN S AaAAaAnAAnAZ NN o,
wasp (marking phe.?, trail phe.?) termite (allomone)
fruit fly (M aggregation phe.)
darkling beetle (allomone ?)
ant, cuckoo bee (gland secretion)

termite (allomone)

O @] O
0 oo\ Qﬂ\ Qﬂ\
NAANANANANANGN AANAANNANN NANANATNANA AN NN
scarab beetle (aggregation phe.) fruit fly (M aggregation phe.) gall midge (F sex phe.)

OH
100 2
HO OH >\/\/\/\/\/\/\/U‘N/\/SO3H
OH H

fruit fly (marking phe.)

C16 chain palmitoleyl alcohol

NNAN NN
NANANANAN T ANANANANH T I TNANNAOH bumblebee (M marking ohe 7)0H
acrolepiid moth (M sex phe. bumblebee (M marking phe. ?) scarab beetle (F sex phe. i
P ( phe.) noctuid moth (M gland secretion) ( phe.) SgggttljeesezgéﬁgHs(e%?:’;[ilgh?ark“ng
O
ANANAANANNANA o 2
il — NANSTENANANNAN
ground beetle, millipede (allomone) \/\/\/\/_\/W\oﬂ\ OJJ\
cuckoo bee (marking phe. ?) bumblebee (M marking phe. ?) millipede (allomone ?)

noctuid moth, bumblebee (gland ; ;
secretion), spider (F sex phe.) thrips (gland secretion)



[ C-1] Other: Acyclic comp. (xv)

C16 chain
O o}
WWO)I\ \/\=/§/\/\/\/\/\oﬂ\
parasitoid wasp (F sex phe.) weevil (M aggregation phe.)
O O
\/\/\/\/=\/\/\/\OJK/\ /\/\/\/\/\/\/\/\oﬂ\/\/\

stingless bee (secretion) sweat bee (gland secretion)

0] O 0] O O
ANANANANAANAA, S ANAAAA, i sSANAAH, o ESAANAARY

M Ki he. ? bolas spider ant (trail phe., aggregation phe.) termite (allomone
wasp (M marking phe. ?) (allomone: prey attractant) parasitoid wasp (F sex phe.) ( )
palmitic acid 0 palmitoleic acid 0 methyl palmitate o
/\/\/\/\/\/\/\)LOH \/\/\/=W\/\)LOH /\/\/\/\/\/\/\)LOMe
leafroller moth (M-to-M inhibitory phe., wasp I(Imark'?ﬁ phe. ?) " cuckoo bee (F marking phe.)
oviposition-deter. phe. ), noctuid moth, grass moth eatrolier ypo (,jgtrass hmo wasp (F allomone)
(oviposition-deter. phe.), termite (aggregation phe.) ‘ (oy![p03| lon- etger. P he') tineid moth (M aggregation phe.)
longhorned bee (F gland secretion) ermite (aggregation phe.) fruit fly (marking phe. ?)
methyl palmitoleate o o o
WVVMOMG \/\/\/\:/\/\/\)LOMe /\/\MV\/V\)LOMe
e ot (M aggregation phe) stink bug (M sex phe.) fruit fly (marking phe. ?)

0] 0] 0]
ANAANANANANA A NANATANAA G NANSANANAA G
Ela(ljr?( giiﬂz,(g%%rt%?g'ggf ?gjgnd wasp (M marking phe. ?) parasitoid wasp (F sex phe.)

secretion), cuckoo bee (allomone ?)
0 0 O
\/\/\/:W\/\)LOJ\ /\/\/\/\/\/\/\)LO/\( /\/\/\/\/\/\/\)LO/\/\/\
rove beetle (M aggregation phe.) fruit fly (F gland secretion) butterfly (M aphrodisiac phe.)

/\/\/\/\/\/\/\)OLO«/Q \/\/=\/\/\/\/\)CRO«/©

butterfly (M sex phe. ?)



[ C-1] Other: Acyclic comp. (xvi)

C17 chain
AANANNANANNANANAN INNANNANNANNN NNAN NN AN ANNNNS
small carpenter bee (allomone ?) carrion beetle (M sex phe.) longhorn beetle ant (gland secretion)
fungus gnat (F sex phe.) (M aggregation phe.) wasp (F sex phe.)
butterfly (M sex phe.)
NSNS NNV NN A TN — = "N\=
ion beetle (M he. astigmate mite (alarm phe.) ; o mi ;
carrion beetle (M sex phe.) oribatid mite (gland secretion) astigmatic mite (gland secretion)
OH O
M;/:\/\/\/\ /\/\/\/\/\/\/\/\ /\/\/\:/\/\/\/\)LOH
acarid mite (gland secretion) butterfly (M sex phe. ?) termite (aggregation phe.)
/\/\/\/\/\/\/\)Ol\ \/\/\/W?\ R
darkling beetle (allomone ?) fruit fly, parasitoid wasp ant (trail phe.)
cuckoo bee (marking phe. ? (M aggregation phe.)
M gland secretion)
parasitoid wasp (F sex phe.)
0 0 0] 0 0] O
NAANAUTRNANAL  NANAUTIANA /\/\/\/\/\/\/\/'\ /\/\/\/\/\/\/\/\
gall midge (F sex phe.) gall midge (F sex phe.)
O O o] 0 @)
)l\ Jj\ Jl\ Oﬂ\
gall midge (F sex phe.) gall midge (F sex phe.) OT1/
o 0 o}
O O ) O
Oﬂ\ Qﬂ\ \/\/\/\/_\/\/\/O\)l\ W
0

gall midge (F sex phe.) Y~ gall midge (F sex phe.)
o)



[ C-1] Other: Acyclic comp. (xvii)

C18 chain
vaccenol

NANINANNNNA0H
bumblebee (M marking phe. ?)

O
/\/\/\/\/\/\/\/\/\Oﬂ\
leaf beetle (larva allomone)
castniid moth (M sex phe.)

o]
V\/\/\/=\/\/\/\/\OJ’\
bumblebee (M marking phe. ?)

millipede (allomone ?)
castniid moth (M sex phe.)

O
/\/\/\/\/\/\/\/\/{H
seed beetle (M sex phe.)

bark beetle (M aggregation phe.)
butterfly (gland secretion)

stearic acid 0]

OH
leafroller moth, grass moth, noctuid moth
(oviposition-deter. phe)
termite (aggregation phe.)

seed beetle, bark beetle (gland secretion)

/W\ANVV\)LOH

bark beetle (gland secretion)

lycidic acid o
N
N
PN OH
net-winged beetle (allomone)
O

AANAAANANA 16

honey bee (brood phe.)

0
o)k

NN NANNANNAAN0H
castniid moth (M sex phe.)

AV VY Vo Va VA VOV
castniid moth (M sex phe.)
seed beetle (gland secretion)

) 0]

OJ‘\( NN

broad-headed bug

] sweat bee (gland secretion)
(M aggregation phe.)

cis-vaccenyl acetate e} harmonine
VWWOJJ\ \;/\/\/\/:\/\/\/\/\NHZ
fruit fly (F aggregation phe.) NHZ

longhorn beetle (F sex phe.) ladybug (allomone)

parasitoid wasp (F sex phe.)

ant (trail phe.) moth (M sex phe.)

oleic acid 0 cis-vaccenic acid O
\/\/\/\/WLOH -
leafroller moth, grass moth,

noctuid moth (oviposition-deter. phe)
ant, termite (death phe.)

OH
seed beetle (gland secretion)

linoleic acid e} linolenic acid 0

ANSTNANAA o ===

leafroller moth, grass moth, (oviposition-
detering. phe), aphid (death phe.)

OH

leafroller, grass moth
(oviposition-deterring phe.)

0] 0]
/\/\/=\/=\/\/\/\)LOMe N TN

honey bee (brood phe.)

OMe



[ C-1] Other: Acyclic comp. (xviii)
C18 chain
O O

ANAANANANANAANA A NANANASANANA A

plasterer bee (gland secretion) hide beetle (aggregation phe.)
cuckoo bee (M sex phe. ?)

ethyl cis-vaccenate o
\/\/\/=\/\/\/\/\)LO/\

fruit fly (F gland secretion)

(0] J\
NANATANAANAA
carpenter bee (M gland secretion)
O O

butterﬂy (M gland secretion)

mayolenes-16 mayolenes-18

O
AN:VWLO/\

hide beetle (aggregation phe.)

OH 0
ANAANANNANAAG

butterfly (M sex phe. ?)

O

\/\/—\/\/\/\/\/\)L/\/&

butterfly (M gland secretion)

O O OW:/VV\A
Y OH R ¢ OH o O y
O](\/\/\/\/\/W O\n/\/\/\/\/\/\/\/\/ >‘Oﬂ\(\
o o O
butterfly (larva allomone) y’
O fruit fly
(anti-aphrodisiac phe)
triolein trilinolein
OW\/\/\:/V\/\/\ OW\/VE/\/\/V\ OWA:A:/W
O O O O O O
}OJK/\/\/\/=\/\/\/\/ }OJV\AN:\/\/W }O)j\/\/\/\/=\/=\/\/\
O o] o]
OM/\/\/WV\ oW\/\/\/\/ OWM

honey bee (brood phe.) ant (brood phe.)

termite (F sex phe. ?)



[ C-1] Other: Acyclic comp. (xix)

C19 chain
ANNINAEANANNANN ONNANNANANNN NN NN
carrion beetle (M sex phe. ?)

ant (marking phe.)
O

thrips (gland secretion)

O

YA VAV VLV AVAVAVAN /\/\/\/\/*%\/\/\/ /\/\/\/\:/\/\/\/\)LH
sawfly (F sex phe.)

mite (alarm phe.?) ant (gland secretion)
@)

darkling beetle (allomone ?) termite (trail phe.)

seed beetle (F sex phe.) wasp. (M marking phe.)

C20 chain o
NAANANANANANANN NANAVUTNANANANGH  NSANAUTRANANAAN N
longhorned bee honey bee (worker alarm phe.) leaf beetle (larva allomone)
fruit fly (M aggregation phe.)

(F gland secretion) wasp (M marking phe.)
carpenter bee (gland secretion)

o O 0
2N /\/\/\/\/\/\/\/\/\/\Oﬂ\/\/\ VWVWH
ant (trail phe.)

NANATNANANNNNNN

thrips (allomone) sweat bee (gland secretion)

pyralid moth (larva trail phe.)

C21 chain
NN NN NN NANIANNAINNIANINN
fruit fly (M aggregation phe.)

termite (primer phe.)

AV N VGV VA Y VY Vo VAN Ve
erebid moth (M sex phe.)

rove beetle, plasterer bee (F sex phe.)



[ C-1] Other: Acyclic comp. (xx)
C22 chain
o behenic acid o
NANANNANNNN N OH \/\/\/\/=\/\/\/\/le /\/\/\/\/\/\/W\/\)LOH

scarab beetle (aggregation phe.) ant (trail phe. i
sarasitic wasp (marking phe.) (trail phe.) scarab beetle (aggregation phe.)

O
/\/\/\/\/"h&\/\/\/\/\/\oﬂ\
fruit fly (M anti-aphrodisiac phe.)

C23 chain
NAINAINANNIANANANAN AV VAV Y YVl VNV V2 VN AV VA Ve V2 V2 N V2 N V7 VAN
cockroach (cuticular HC), bumblebee stable fly (F sex phe.) fruit fly, rove beetle, plasterer bee (F sex phe.)
(marking phe.), ant (gland secretion)
NN I A VAV AV VAVAVAVAN AN TN NN
cockroach (cuticular HC), stable fly, firefly, soldier beetle (M sex phe.) wasp (F sex phe.)

longhorn beetle (F sex phe.), fruit fly, spider (M
sex phe.), ant (marking phe., gland secretion)

H _
DAYV N V2V Vel NV VN \/\/\/\)= C‘V\/\/\/\/\/
fungus gnat (F sex phe.) scarab beetle (F cuticular HC)
O O

stable fly (F sex phe.)
O O
/\/E/\/\/\/\/\/\AMH /\/E/\/\/\/\/\/\/\[NOJJ\
O o]
ant (allomone)

C24 chain
lignoceric acid o nauphoetin

termite (gland secretion) AANANANNANNNS



[ C-1] Other: Acyclic comp. (xxi)

C25 chain
ANNANNANINAINNANNANNNN NN
cuckoo bee (gland secretion) longhorn beetle, plasterer bee (F sex phe.)
A V2Vl N VeV W V2V Wl V2 VN AV VN VAV Ve VN V2Vl Vel VN

fly, longhorn beetle, mining bee, leaf bug

fruit fly (F sex phe.)
(F sex phe.), wasp (brood phe.)

ANNANANNNTNNANNNANANN A Y G Ve Vo VA VAV VA VaN
ladybug (oviposition-deterring phe.) wasp (F sex phe.)
NN NININNANANNNANNN NN T NNANNN AN
fruit fly (F sex phe.)
H D
W\/\/\:/\/\/\/\/\/ \WCW\/\/\/\/
stable fly (M sex phe. ?) scarab beetle (F cuticular HC)

0]
ANASANANANNANANANN AASANANANAANAN

ant (allomone)

= @)
7N
A
oﬂ\
ant (allomone ?) e}



[ C-1] Other: Acyclic comp. (xxii)

C26 chain
i W
/\/\/\/\/WV\/W\/\)LOH 0]
termite (gland secretion) AAAANNANNANANNNNS
scale (wax)
C27 chain

VY2 VAV YV NV W V Va VN V2 VAN

longhorn beetle (F sex phe.)

A V2V V2 V VAV VoVl Vl VA VN

longhorn beetle, wood wasp (F sex phe.)

NANANINNANNANNANN

termite (allomone ?), stable fly (M sex phe. ?)
stable fly, longhorn beetle, mining bee (F sex phe.)

DV VeV VA Y Y Vo v W Va Vo VO NN 6 Y Y Y Vo e W VWV Ve Vg

mining bee (F sex phe.)

V2V Va VY YV VWl V V2 VAN

stable fly (M sex phe.)

AV Ve VGV VW TV Y Y V2l Yl Vg
fruit fly (F sex phe.)
NN ONNEEANANTNINANINNNNINNNNN NAN NN

fruit fly (F sex phe.)

V2 Ve VeV Y C 0V VAV Va V2 VI VI 20 2 Y Vv E V9 V Vo VA Y Vo Vgl

parasitoid wasp (F sex phe.)

/\/\/\/\/\/\/\/\)?\/\/\/\/\ R
longhorn beetle (F sex phe.)
0]

AN EANANAANANNN

longhorn beetle (F sex phe.)



[ C-1] Other: Acyclic comp. (xxiii)

C28 chain
O
Oﬂ\ ANNANANANANANNANNNN0
/\/\/\/E/\/\/\/=\/\/\/\/\/\OH /\/\/\/\/\/M @]
fruit fly (M sex phe.) stick insect (F cuticul)
C29 chain

ANNANANANANANNANNNN
longhorn beetle (F sex phe.)

NN INNANNANNANNANANNNN A V2V WV Ve V2 Y2 Y2 Vol Vel V2 V2 V2 VN
wood wasp (F sex phe.) termite (allomone ?), longhorn beetle, flower bug,
mining bee, wood wasp (F sex phe.)
A2 70 VO Y2 Y Vo W Nl V0V Nl V7 VN VA Y VY VAV Ve VY Y V2 Vol NVl v V
mining bee (F sex phe.)
NNANANANDNINANINANNANANN VY VAV VNV VR VY Y Va Ve Va Ve
stable fly (M sex phe.)

AV Ve VeV 2 VYV W Ve WV Va Va VR Ve U VAV VU e U UV VeV a Ve Ve
fruit fly (F sex phe.) parasitoid wasp (F sex phe.)

NN TN
sawfly (F sex phe.)

C31 chain

AN OOSOIRAAANSOOS

stable fly (F sex phe.)

MEAAGOOERMRAAAS OO ERAAADVSES

fruit fly (F sex phe.) parasitoid wasp (F sex phe.)



[ C-1] Other: Acyclic comp. (xxiv)

C33 chain

MANVOOCOERMINVASOSOIRARIOSO09S

stable fly (F sex phe.) fruit fly (F sex phe.)

NS OSSS
sawfly (F sex phe.)

C34 chain

MO0 0e

leaf beetle (sex phe. ?)

RPCOSCCOC NN SOOS

fruit fly (F sex phe.) sawfly (F sex phe.)

C35 chain

C37 chain

TS0
X fruit fly (F sex phe.)



[ C-2] Other: True alkaloids (i)

Aromatic comp. hematin
histamine N\ /
kf\v;sp (gland O\f( b\KOMe W
secretion)
saturniid moth

(larva allomone) ant (trail phe ) longhorn beetle (M

true bug (aggregation phe.) aggregation phe.)  ant (gland HO OH
secretion)
O tick, mite
buprestin A buprestin B buprestin D (arrestment phe.)

HN
Q\{/O HO‘@YO HO@—N ©
© HN— © N} © AN
R I S
5 0 o) 0 -

il phe.
HN_ HN_ HN. ant (trail phe.)

fruit fly (gland
jewel beetle (allomone) jewel beetle (allomone) jewel beetle (allomone) secretion)
/N /N /N /N | /N \ /N /N
C] C C1 4 g O] ]
N OMe N OMe N OMe N N N N
butterfly, stink bug,  butterfly, arctiid moth butterfly, arctiid moth ant (trail phe., fruit fly ant, fruitfly ant .
net-winged beetle  stink bug, net-winged (allomone) gland secretion) (M sex phe.) (gland secretion)  (gland secretion)
(allomone), ladybug beetle (allomone) ladybug, leaf beetle wasp (alarm phe.)
(aggregation phe.) ladybug (aggregation phe.) (aggregation phe.) fruit fly (M sex phe.)
ant (gland secretion) ant alarm phe., ant (gland secretlon) ant ( gland secretion)

gland secretion)



[ C-2] Other: True alkaloids (ii)

Aromatic comp.

JCASERGGR GO G O ¢ QAR Qi

ant (trail phe
ant (trail phe.) gland secretlon) angla(:;r?liaﬁze) ant (gland secretion) ant (gland secretion)

fruit fly (M sex phe

Nl R R R e o

flower wasp

ant (alarm phe., gland ant (alarm phe.
secretlon aIIomone) gla(nd sec?etlon) ant (gland secretion) ant (alarm phe.) (F sex phe.)
flower wasp (F sex phe.) leaf insect (allomone)

wasp (marking phe.)
leaf insect (allomone)

r@ rm S QIVe oo v e

ant (gland secretion) fruit fly (M sex phe., ant (gland secretion) (F sex phe.)
gland secretion)

N, N-dimethyluracil methyl nicotinate

| ) ladybug, tsetse fly
ant (gland secretion) ant (trail phe.) (aggregation phe.)

anabasine anabaseine

Z
|
Za Y NN = N

v

N N

rove beetle (aIIomone raﬁ)g]eo%tge) harvestman ant (gland secretion, allomone, trail phe.) ant (gland secretion)
(allomone ?) harvestman (allomone ?)

nicotine



[ C-2] Other: True alkaloids (iii)

Aromatic comp.

nordanaidone danaidone danaidal hydroxydanaidal hydroxydanaidol gh%%(fyggnmdol 9-methoxydanaidon
butterfly (M sex phe.) butterfly, arctiid moth (M sex phe.?) butterfly (M sex phe.?)
methyl hydroxydanaidoate actinidine boschmakme guanine xanthine hypoxanthine himantarine
0 OMe
> ;\ ) J?E ? t
@Nf o d\Q oL A
butterfly (M sex phe.?) ant (alarm phe.) stick insect tick (arrestment phe. ) centlpede _
parasitoid wasp, (allomone ?) (galand secretion)
rove beetle, tick insect
(allomone)
benzothiazole indol skatole IAA serotonin
N lacewi o NP2
green lacewing,
\> N N stingless bee, N 0 A\
S N butterfly N  wasp, caddis fly, N N
H (Msex phe.?) H  pleasing fungus H H
pleasing fungus ant (trail phe.) beetle (allomone) . .
beetle (allomone) pleasing fungus beetle, ant, wasp (alarm phe.) water beetle wasp, scorpion, spider
butterfly (gland caddis fly (allomone) green lacewing (gland secretion) (allomone ?) (venom secretion)
secretion)
glomerin homoglomerin
O
) d d d L
| EN B\
N M N
assassin bug assassin bug |
(aggregation phe.) (aggregation phe.) m|II|pede (allomone) scarab beetle
parasitoid wasp (F sex phe.)

(M sex phe.)



[ C-2] Other: True alkaloids (iv)

Aromatic comp.

quinoline Na-quinaldyl-L-arginine

X X X X X NH

z A0 AL ,OM z H )I\
" e ¥ YT YO
H
walking stick , _ © OH 0 O COyH
(allomone) net-winged beetle firefly (allomone) water beetle (allomone) ladybug (allomone)
(allomone ?)
myrmicarin 217 myrmicarin 215A myrmicarin 2158 myrmicarin 430A myrmicarin 663
N Z A N ; / N Z A ////’ |Ill|@ ‘% i
ant (allomone) ant (allomone) Hip—m /RN

H ant (allomone ?) H



[ C-2] Other: True alkaloids (v)

C4ring
& [ > j/ AN
”’ H 2 V2 N NN
moth (Iarva allomone) fruit fly (M sex phe ) ant (allomone) ant (allomone)
V*O* \/O L
N~ N N7 2 NN N7 N Vo W W N
H H H
ant (allomone ?) ant (allomone)
* *, * *, * *, *
A VAN N ',,,//\/\ \/\/QW"/\/\/\ \/\/Qr,,///\/\/\
H H
ant (allomone?) ant (allomone?) ant (allomone?)
monomorine Il

ant (allomone)

ant (allomone?) ant (trail phe.)
*, * * * %, *
7z N NN N RV VN N N 0./ NN\
H H H
ant (allomone?) ant (allomone?)

\/\/\/O "///\/\/\ \/\/\/O LV VNN \/\/\/O i,/ NN NN

ant (allomone?) ant (allomone?)



[ C-2] Other: True alkaloids (vi)

C4ring

i NH { 5 NH
\/\/\/Ou,///\/\/\)l\ ,”/ A /\/N 'I////\/\/\/\/\

HO "
ant (allomone) ladybug (allomone) ladybug (allomone ?)

. Cg SN A
N N N N
ladybug (allomone) :

ant (gland secretion) ant (gland secretion)
ant (gland secretion) ant ( aIIomone’P) ant (allomone)

ant (allomone?) ant (allomone)
~ /\/\/\/\/@\/\/\/ /\/\/\/\/O\/\/\/
/\/\/\/Q\/W N % 4 N Y
ant (gland secretion) ant (gland secretion)

cyclo-Leu-Phe

NH
HNN

ant (allomone?) O



[ C-2 ] Other: True alkaloids (vii)

C5ring

)\/j NN\ /(j\/\/\/\/\ /(j\/\/_\/\/ w O "y

ant (allomone ?,

isosolenopsin A

ant (allomone) ant (allomone ?) queen recogn|t|on ?2)
solenopsin A solenopsin B solenopsin C
\\‘“‘(Nj\/\/\/\/\/\ \\\“‘(Nj\/\/\/\/\/\/\ \\\\"(Nj\/\/\/\/\/\/\/\
H ant (allomone ’?) H ant (allomone ?)
V 0/ NN /\/\/(\/I\/\/\ m
ant (allomone) ladybug ( aIIomone
adalinine norstenusine stenusine
m OAA O’WA O““w SRt
0 B B N
Iadybug (allomone ?) rove beetle (allomone) rove beetle (aIIomone) rove beetle (allomone)

mww

ladybug (allomone) ant (allomone)

z cicindeloine
~ OQCJ\/ O SNH
/
ant (allomone) rove beetle (gland secretlon) rove beetle (allomone ?) ladybug

(allomone ?)



C6ring

[ C-2 ] Other: True alkaloids (viii)

/wz I
\_/ \/
ladybug (allomone ?)
C7 ring o
estigmine A estlgmlne B supinine
N\
N
arctiid moth (aIIomone) leaf beetle (allomone?)
retronecine heliotridine creatonotine A isocreatonotine A
arctiid moth, leaf beetle leaf beetle
(allomone) (allomone)

creatonotine B

w%

arctiid moth (allomone)

|l T

callimorphine

H

*<\

arctiid moth (allomone)

”4,

butterfly (M sex phe.?)

prenk

arctiid moth, leaf beetle (allomone)
intermedine

lycopsamine

heliotrine

s Yewe

OMe
arctiid moth, leaf beetle (allomone) arctiid moth (allomone?)
butterfly (M sex phe.?)

arctiid moth, leaf beetle
(allomone)

N AN NN\
ant (allomone?) ant (allomone?)

*



[ C-2] Other: True alkaloids (ix)

C7 ring

\/\\\\\* * *

ant (allomone?)

integerrimine senecionine

HO

W T e

Arctiinae moth (allomone ?)

il T i

Arctiinae moth, butterfly (allomone ?)

retusine monocrotaline

Iy,

grasshopper
(allomone ?)

3-phenylacetoxy-
6,7-epoxytropane

treehopper (allomone ?)

HO

HO

\\\\\\

grasshopper, butterfly
(allomone ?)

dihydroaposcopolamine

butterfly (allomone)

doronenine N-oxide

A N
ant (allomone?)
arctiid moth (allomone)

seneciphylline A-oxide rosmarinine
HO, ‘\\\\\ HO RN 0
N © NN
= 0
) 0~ 0O H

butterfly (allomone ?)
leaf beetle (allomone ?)

leaf beetle (allomone ?)

scopolamine

butterfly (allomone)
treehopper (allomone ?)



[ C-2] Other: True alkaloids (x)

C8ring L
polyzonimine monomorine |
H H H
’/,' <N » N 3
N/ N N~
* l////\ i * /,// *é * ,,///\/
millipede (allomone) ant (aIIomone_’?) ant (allomone ?) ant (trail phe.)
hydrogosodesmine gosodesmine
v H
b AN P
* 0, AN\ N N
*: K
) ant (allomone ?) ant (allomone ?) millipede (allomone)

pumiliotoxin 291G
HO,,

8-deoxypumiliotoxin 193H pumiliotoxin 251D

H HO,,,
Y N /

oribatid mite (allomone ?) oribatid mite (allomone ?)
indolizidine 223A indolizidine 195G myrmicarin 237A myrmicarin 2378

HO
L~ H H H
*
N N
5 * '/////\/ *i * /,///\/ é
- = .\
oribatid mite r r |/\O o)
ant (allomone ?)

(allomone ?) ant (allomone ?)
euphococcinine adaline hyperaspine
/ \ O’/ I;
H ’ * * *
© 0 (&N_O
H > ladyb
ladybug (allomone) NN omone 2



[ C-2] Other: True alkaloids (xi)

C9ring

homo-hydrogosodesmine

homo-gosodesmine

calvine

@ILVWCOWOOCQN e

ant (aIIomone ?)

C10ring )
285A tetraponerine-2
Z
HO
N 7 7
H H
ant (allomone ?)
C11ring

tetraponerine-4 tetraponerine-7

H H

ant (allomone)

cytisine

N-methylcytisine
NMe

aphid, pyralid moth

pyralid moth (allomone)
(allomone)

e
N N
o

millipede (allomone)

ant (allomone)

tetraponerine-8

Ml ‘\\\\\/\/
CI

)

ant (allomone)

nitropolyzonamine

millipede (allomone)

H

ant (allomone ?) ladybug (allomone ?)

tetraponerine-6

EE

\\\\\/\/

chilocorine C

ladybug (allomone ?)

spiropyrrolizidine 236

MeON

H 0]
2 —~

N
H

millipede (allomone) ladybug (allomone ?)



[ C-2 ] Other: True alkaloids (xii)

C12ring

coccinelline precoccinelline 193C hippodamine myrrhine
H H H

propyleine 2-dehydrococcinelline

T
T

H H H H H “H H H oH
ladybug ladybug, soldier ladybug, soldier ladybug ladybug, soldier ladybug
(allomone) beetle, oribotririid beetle, (allomone ?) (allomone) beetle, (allomone) (allomone)
mite (allomone)
exochomine psylloborine A isopsylloborine A

ladybug (allomone) H ladybug (allomone ?)
chilocorine B chilocorine D

buzonamine

ladybug (allomone ?) ladybug (allomone) ladybug (allomone ?) millipede (allomone)

deoxybuzonamine

millipede (allomone)



[ C-2] Other: True alkaloids (xiii)

C13ring
norepilachnene epilachnene epilachnadiene
O 0
O 0
N ~
H H
ladybug r ladybug ladybug
(allomone ?) (allomone) (allomone ?)
C15ring
lupanine matrine

aphid (allomone ?)

C26 ring

o 5o 4

ladybug (allomone)

ladybug (allomone) ladybug (allomone)

C14 ring
homoepilachnenoe

O
N
H
ladybug
(allomone ?)




[ C-2] Other: True alkaloids (xiv)

C30 - C36ring C40 - C48ring

0 O\/\NH m-o0=5,6,0r7 O?‘O\/\NH m-p=5,6,0r7
HN 0
HN J‘ /|/ S %
I\| (CHa)n
0] (0] §<NH

J\/(CHz)o\‘/ (CHo)n

0 ladybug (allomone)
ladybug (allomone) \/\O

C50 - C60ring

><(CH2)qO>“O\/\NH m-qgq=5,6,or7
HN
O/\/ /'\(CHZ)m/YO

o:g <

(CH2)o N

HN—_©- /(CHZ)o—{ _(ZHZ

HN_""0
O o)

ladybug (allomone)



[ C-3] Other: Aromatic comp.

anisole
OH OMe
millipede,
cockroach
(allomone)

cockroach (allomone ?)
scarab beetle (F sex
phe., aggregation phe.)

scarab beetle (F sex phe.,
allomone), grasshopper
(aggregation phe.)

soliiculinve

(i)

guaiacol veratrole
OH OH OMe MeO OMe
@[ millipede (allomone) /©/ ©: \©/
grasshopper
OMe ~(aggregation phe) MeO OMe "
scarab beetle (allomone) butterfly grasshopper springtail
cuckoo bee (marking phe.) (allomone) (aggregation phe., (alarm phe.)

butterfly (gland secretion)

L

oviposition phe.)

OH OH

NO,

tick (F sex phe.) grasshopper tick (aggregation
(allomone) phe.)
o-cresol m-cresol p-cresol

o oC

longhorn beetle longhorn beetle,
(allomone) millipede
(allomone)

millipede (al

o .

ground beetle,

darkling beetle

cockroach, millipede,
caddis fIy (allomone)

scarab beetle (F sex phe.),

cuckoo bee (marklng phe.)

butterfly (gland secretion)

Iomone)

(M sex phe.)

oA CaNoN

CC U ¢l L, T

scarab beetle darkling beetle cockroach (allomone) cockroach grasshopper
(aggregation (M sex phe.) harvestman (allomone) (M sex phe.) (aggregation phe.)
phe.)

Meae Fua oy

ant (allomone) harvestman (allomone)

OH O

NN cU oS00

ant ant (allomone)

(gland secretion)



[ C-3] Other: Aromatic comp. (ii)

Q N
=
7
OH o)l\
noctuid moth, grasshopper
(M sex phe.) .
true bug, stink bug (M sex phe., honey bee saturniid moth
aggregation phe., gland secretion) (alarm phe.) (larva allomone)
salicin salicortin
OH OH OH
@)
Hﬂo’é@/c’ o HOoX=Q o0
OH OH o
butterfly (allomone) @
o p-anisaldehyde salicylaldehyde
o]
H H
leaf beetle, tiger beetle,
saturniid moth, millipede, MeO

sawfly, centipede (allomone), bee (alarm
phe.), assassin bug, noctuid moth (M
sex phe.), noctuid moth (oviposition-
deterring phe.), stink bug, grasshopper
(M aggregation phe.)

cockroach (allomone ?)
green lacewing
(M aggregation phe.?)

ground beetle, leaf beetle,
creeping water bug, cuckoo creep
bee, butterfly (allomone)

ant (g

(allomone)

tremulacm

SO

butterfly (allomone)

solealive

water bug
(gland secretion)
water beetle, creeping
water bug (allomone)

|ng water bug

land secretion)

o y-acaridial rhizoglyphinyl formate
vanillin o o OH O OH O
MeO
H H
longhorn beetle
HO OH  (allomone ?)

shield bug, pyralid moth,
butterfly (M sex phe.)
cuckoo bee (marking phe.)

acarid mite, dust
mite (alarm phe., F sex phe.)
oribatid mite (alarm phe., allomone)

acarid m(?e oribatid non-parasitic

mite (F sex phe.)

mite, oribatid mlte
(gland secretion)

O

acarid mlte (allomone ?)



[ C-3] Other: Aromatic comp. (iii)

anthranilic acid

0 0
dOH dOH
NH»

water beetle
(allomone ?)

ant (allomone ?,
gland secretion)

gogdie e HOD*

darkling beetle butterfly (M sex

(cuticle) water beetle phe. ?)
(allomone ?)

0 ant (primer phe., alarm phe.,
trail phe., queen sex phe.,
OMe aIIomone M aggragation phe)
parasitoid wasp (F sex phe.)

OH ground beetle, darkling beetle
(allomone)

scarab beetle
(F sex phe.)

ant (trail phe

syringic acid

sprlngtall aIIomone)

ant (alarm phe. trail phe.,

darkling beetle

methyl salicylate
O

tick (aggregation phe.)
butterfly (allomone,

M anti-aphrodisiac phe.)
dung beetle (allomone)
ant (M aggregation phe. ?)

water bug (gland secretion)

creeping water bug, water
beetle (allomone)

bee (queen phe.)

methyl anthranilate
O O O
dOMe dOMe OMe
NH, NHMe SMe

millipede
(allomone)

scarab beetle

M aggregation phe. ?) (F sex phe.)

= o G

ant (allomone)
(allomone)



[ C-3] Other: Aromatic comp. (iv)

HO OH
O R

HO

grasshopper, auger

beetle, bark beetle
(cuticle)

homovanillyl alcohol
MeOD/\/OH
HO
bee (queen phe.)
butterfly (M sex phe. ?)

OH

arterenone

HO OH HO:@)‘\/ :©)‘\V( HO NH,
HO HO HO HO

grasshopper (cuticle)

eugenol

noctwd moth (oviposition- fruit fly (M sex phe.,

B ol g

frU|t fly (M sex phe.)

raspberry ketone
o]

HO
fruit fly (M sex phe.)

deterring phe.) allomone)
fairy wasp (F sex phe.)
sap beetle (F sex phe.?)
zingerone zingerone

=

fruit fly (M sex phe.)

grasshopper, cicada (cuticle)

grasshopper, crane fly, blowfly,
saturniid, butterfly, cockroach
(cuticle)

coniferyl alcohol

D/\/\ Mer@/=\/OH
HO
bee (queen phe.) fruit fly (M sex phe.)
fruit fly (M sex phe.,

M allomone)

NMe
HO

HO
sap beetle (F sex phe.?)



[ C-3] Other: Aromatic comp. (v)

acetophenone

bark beetle
(aggregation phe.)
weevil (making phe.)
grasshopper (oviposition phe.)
caddisfly, spider (allomone)

cr,

ant (alarm phe )

(F sex phe.)

4-vinylanisole

o o

grasshopper
(aggregation phe.,
primer phe., phase
change phe )

ant (trail phe.)

webspinning sawfly

noctuid moth, pyralid moth grasshopper
(M sex phe.), termite (queen primer phe.)
ant, true bug (gland secretion)

@)
HO MeO t :u
butterfly ant (allomone ?) ant (gland secretion)
(M sex phe. ?)

flower wasp
(F sex phe. ?)

SRt

seed bug

(M aggregation phe.)
noctuid moth

(M sex phe.)

bark beetle, longhorn beetle
(M aggregation phe.)
leaf beetle (allomone ?)

shtalicasalivanadican et

false ground beetle
(allomone ?)

leaf beetle (allomone)

butterfly (gland secretion)

oY QY Or

termite, saturniid
moth (allomone)
scarab beetle

(F aggregation phe.)

=N
%opper

(aggregation phe.,
grasshopper, butterfly
(courtship-inhibition phe)

water beetle
(allomone ?)
ant (gland secretion)

benzoyl cyanlde

©)L—N

millipede (allomone)

water beetle

(allomone ?)

mandelonitrile
OH

—N

mandelonitrile benzoate
O

=N
millipede

(allomone)

millipede, sawfly, thyridid
caterpillar (allomone)



[ C-3] Other: Aromatic comp. (vi)

©”©”©“©NNOH©”©”“Y

butterfly millipede (allomone) ant (gland secretion) harvestman ant (trail phe.)
(gland secretion) (allomone ?)
H
HO HO HO

ant (M sex phe. ?) ant (M sex phe. ?)

O”WHOONN @M e

ant (M sex phe. ?) wasp (trail phe. ?)

stingless bee net-winged beetle
(gland secretion) (allomone ?)
ethyl cinnamate (0]
o]
. ant (gland secretion) cave cricket ant (alarm phe. ? millipede (allomone)
tortricid moth (M sex phe.) (M gland secretion) P )

avenanthramide deriv.

termite (aggregation phe.) ; é ;

butterfly (oviposition- deterrmg)



[ C-3] Other: Aromatic comp. (vii)

OH grasshopper, OH OH oH
ground beetle
(allomone)
scarab beetle
t (F ?@2 pr?e ) millipede, OMe OH
ermite (phago- ground
stimulating phe.) OH " Beetle, rove OH  earwig OH millipede OH harvestman OH  ove beetle
water beetle (gland secretion) beetle (allomone) (allomone) (allomone) (allomone) (allomone)
benzoquinone
o toluquinone o]
ground beetle,
darkling beetle,
cockroach, termite, ground beetle,
harvestman m|II|pede darkling beetle, OMe Millipede,
(allomone), termite, rove beetle, darkling
cockroach (alarm phe O darkling beetle (0] millipede ©) _termite, earwig, O beetle,
scarab beetle (F sex phe.) (aIIomone (allomone) cockroach, millipede (allomone) rove beetle (allomone)
(0] O
OMe O
ground beetle,
OMe blattellaquinone cockroach, ground beetle,
5 0 ?aa”r(\)mrlr?orr]gl)lhpede darl;lmg t;]eetle
cockroac
cockroach (F sex phe.) darklmg beetle (M sex phe.) harvestman earwig aIIomone)

millipede (allomone)

ﬁ A ﬁ}fﬁﬂi

cockroach beetle
(aIIomone alarm phe.) aIIomone) harvestman (allomone)
naphthoq%none juglone
H H OH ©
harvestman firefly, harvestman harvestman darkling darkling beetle aIIomone leaf beetle, thrips
(allomone)

(allomone ?) (allomone) beetle, (allomone)



[ C-3] Other: Aromatic comp. (viii)

2-methyljuglone

(plumbagm) 7- methyljuglone chrysazin dithranol chrysophanol chrysarobin
OH O OH O OH O OH OH O OH
OH O OH O
thrips (allomone), mite (gland secretion) Ieaf beetle (allomone) |eaf beetle, aphid (allomone)
; hydroxymellein
mellein oH
X
o} O O o} o) o)
OH O OH O OH O OH O OH O OH O
darkling beetle (allomone) ant (M sex phe. ?, trail phe.  ant (gland secretion) ant (trail phe.)

allomone, gland secretion)
termite, thrips (allomone)
moth (M sex phe.)

coumarin umbelliferone herniarin
O HO

OH O ermine moth (allomone ?) ermine moth (aIIomone ?) grasshopper (M sex phe. ?)
cockroach
(aggregation phe.)

\[(O

0]

periplanolide E

a-tocopheryl acetate y-tocopheryl acetate

ladybug (allomone ?)



[ C-3] Other: Aromatic comp. (ix)

marginalin
aristolochic acid Il aristolochic acid | carminic acid
O/\ 0 O/\ 0
8L o X852
MeO OH
No, © No, ©O ©
butterfly (allomone) butterfly, pyralid moth pyralid moth, ladybug, chamaemyiid fly ground beetle

(allomone) (larva allomone) (allomone)



[ C-4 ] Other: Ring comp. (i)

C3ring e C4 ring
viridifloric B-Iactone furaneo|

A r

\_J N ©
cockroach scarab beetle butterﬂ (M burrowmg bug cockroach (M sex phe.)

y (M sex phe ) P ship-timber beetle
(M sex phe.) (F sex phe.?) (gland secretion) (Fpsex phe. ?)
biprorulure
Ststh SPGB
O OH \/O&O \/\/O&O \/\/\\\\‘ O O O O
stink bug (M sex phe.) hide beetle parasitoid wasp, honey  scarab beetle (M sex phe., rove beetle (allomone ?) .
(F sex phe.) bee (gland secretion) M aggregation phe.) parasitoid wasp (gland secretion)

rove beetle, thrips (allomone)
butterfly (M scent secretion)

buibuilactone japonilure
M M NN &
scarab beetle (F sex phe.) scarab beetle (F sex phe.)

desmolactone

LN PO S PPN .

scarab beetle (F sex phe.)

N Va2

parasitoid wasp (M aggregation phe.) longhorn beetle (F sex phe.)

OOV SN e

ant (secretion), stem sawfly (F sex phe.)

paraS|t0|d wasp (M sex phe )

HO HO

%

/\/\/\\\\\‘ o 0 \/\/\/\\\\\‘ o o \/\/\\\\‘ o o \/\/\/\\\\\\. o o

butterfly (M sex phe.) fruit fly (M sex phe.?) harvestman (allomone)



[ C-4 ] Other: Ring comp. (ii)

C4ring
& /\/\/\/& /\/\/(\O
\/:\\\\s o e / \ o 0 \ O)\/\
pyralid moth (M sex phe.) fruit fly (gland secretion) cockroach (allomone ?)
/ \
— A o
ant (allomone ?)
C5ring
phoracanthol phoracanthal methyl jasmonate methyl epijasmonate
O
: : : jl: \>: Jk f j‘\\\ z\ j \_/\ : N /\:
longhorn beetle (allomone?) ant (gland secretion) tortricid moth stick insect butterfly
(M sex phe.) (allomone ?) (secretion)
hepialone gluconolactone
OH
/(j\/\/\ \\\\ HO\\\\. o o
bee (cephalic secretion) SWIft moth (M sex phe ) shield bug (M sex phe.) cockroach (allomone ?)
\/(Olo /\/\\\o(.;l\ o \\\\ (l /\/\/\/\/\/(t\l\
fruit fly (M sex phe.) butterfly (M sex phe. ?) butterfly (M sex phe.) wasp (queen primer phe.)
mosquito harvestman amt (gland secretion)
(oviposition phe.) (allomone ?)

O



[ C-4 ] Other: Ring comp. (iii)

C6ring

oG

grasshopper
(aggregation phe.)

Y

(e} O
(0]
OH
HO WOH
HO
H
O*
0] o
(0]
H

parasitoid wasp (gland secretion)

C9ring
phoracantholide |

O O
‘, ,,,/ ‘b, ///

longhorn beetle (allomone ?)

phoracantholide J

butterfly (F sex phe. ?)

chiloglottone
O

NG A

sap beetle (anti-

solitary wasp (F sex phe.)
aphrodisiac phe. ?)

0 O

(0]
pyralid moth (larva trail phe.)

HO WOH

&)
HO T
ant (gland secretion)

C7ring
chalcogran

©) ©) 0)

tj(grékglr):g;eélt?on ohe.) mining bee (gland secretion)

olean

Coo W M G

fruit fly (F sex phe.) fruit fly

termite (queen recognition ?) (F sex phe.)



[ C-4 ] Other: Ring comp. (iv)

C11ring
cucu10I|de Il cucujolide IV
flat bark beetle (M aggregation phe.) butterfly (M sex phe.)
C12ring o .
cucu10I|de Vil cucujolide IX cucujolide X arcoblattalactone
@ (_/v\j @1/// @ IQ)
flat bark beetle (M aggregation phe.) flat bark beetle cockroach (F sex phe.) leaf beetle
(M sex phe. ?) (M aggregation phe.)
C13ring
cucujolide III cucujolide V
coriolide
l, o
7 —_ J—
N VN N
flat bark beetle (M aggregation phe.)

(allomone)

butterfly (M sex phe.)

C15ring
cucujolide XI

S CCF

l,//

stink bug (M sex phe.) flat bark beetle (M sex phe. ?)



[ C-4 ] Other: Ring comp. (V)

C18ring C20 ring
sweat bee (gland secretion, wasp (trail phe. ?) sweat bee (gland secretion,
F sex phe., queen phe.) F sex phe., queen phe.)

mining bee, plasterer bee
(gland secretion)

C22ring C24 ring
O 0] 0 HO
O
0 O
sweat bee (gland secretion, sweat bee (gland secretion) sv‘,’:e:é)t() %ﬁé%land secretion, termite (allomone ?)
F sex phe., queen phe.) plasterer bee (gland secretion)
plasterer bee (gland secretion) termite (allomone ?)
C26 ring
HO 0
termite (allomone ?) termite (allomone ?)
C28 ring

mm

termite (allomone ?)



