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From the total extract of the ant Iasius (Dendrolssius) fukinosus I&r., P8V8n (1) 

separated 8 liquid substance (named dendrolsein) produced by m8ndibul8r glande. To this new 

substanoe Quilio~(~'~) assigned the struoture of p-(r,e-dimethyl-non8-3,7=iienyl)-furan (I). 

P8vEul(') hypothesized th8t 

glands of the ant. Dy CLC we oould 

substanoes sre in fact contained. 

In order to identify these 

quantities of glands seoretion, we 
v 

dendrolsein is not the only product of the m8ndibulas 

now demonstrate that small quantities of 4 other terpenio 

substances, owing to the difficulty of getting sufficient 

examined the steam-volatile fraction of the ethereal total 

extract of the ants . This fraction oontains, besides the components of the glsnd secretion, 

other substances ooming from the whole body $.. As expeoted,the stesm-volntile fraction of the 

abdomen extract oontains larger quantities of said substances *t. 

The steam-volatile substanoes were fractionated under reduced pressure (3 fractions). 

Many substances were separated by preparative CLC 8nd identified by IR and KS. For 30~10 other 

t 

Centro de1 C.N.R. per la Chimioa dells Sostance Organiche Naturdli. 

The ants were collected in the Pavia country side, 

The extracts have been ex8mined as soon as prep8red. After 8 few dzys under room temper& 
ture the methyl-heptenone peak inoreases and some new peaks appear. 

The vsriation in the ratio of the percentage of hydrocarbons and methyl-ketones may be 
attributed to the faot that the total extract oomes from insects collected in autumn 
while the abdomen extract comes from insects oolleoted in springtime. 
The steam-volatile fr8otion of the extrsct of the isolated heads shows 8 composition very 
similar to the secretion of mandibular glsnds. 

The presence of a small quantity of dendrolasin in abdomen extraot, in our opinion, is to 
be attributed to the inevitable pollution of the ants with their very secretion, du-ing 
the oolleotion and beheading. 
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substances (peaks 1p. 2, 7, 10, 13, 14,) the 145 nam recorded directly on the effluent from QLC 

(columns A, BOO--180 acj AT-2 *C/&I). In any oase the identity was oonfirmed by CLC oom=aQ 

ve analysis with authentio speoimens (oolurms A, B and C, several temp. between 100 and 16.0 "C). 

Peak 
go 

1 

2 

3 

4 

3 

6 

7 

9 

9 

10 

11 

12 

13 

14 

TABLE I 

Tots3 axtraot 

Preparative 5LC 
(column type 
and temp. "C) 

From fraot, l(D, 170) 

From fraot, l(D, 170) 

Prom f'raot, 2(D, 170) 

From fraot, 2(D, 170) 

From fraot, 2(E, 160) 

F+rom fraot, 2(E, 160) 

Assignment 

n-undeoane 

6-methyl-hept-s-en- 
2-one 

perillen 

g-trideoane 

x1 
ois-oitral - 

g-pentadeosne 

B-oitral 

x2 

trideoan-n-one - 

dendrolasin 62,3 

pentsdeosn-?-one 'I' 

farnesal 472 

heptadeoan-2-one traoes 

$ oonposition * CLC 

(oolumn A; too-?80 OC; AT.2 +in) 

Total 
extraot 

917 

096 

093 

OS3 

traoes 

077 

traoes 

372 

074 

Mandibular Abdomen 

glands 1 extract 

seoretion * 

lowest 
traoes 

094 

- 

043 

097 

- 

473 

0¶7 

- 

66,4 

720 

- 

traces 

399 

traces 

traces 

17,o t 

35,o 

12,4 

Dotes to the table 

Apparatus: 
Analytioal CLC and CLC oombined to MS: Perkin-Elmer 660 flame ionization deteotor, carrier He. 

Preparative CLCc Aerograph A-705 flame ionization detector, oarrier gas N2. 

Columns: 

A) 7 ft z 0,125 In : lO$ CarboWaX 2OW + Bentone 34 on silanized Chromosorb W 60-60 mesh 

B) s ft I. 0,125 In t 14 ApIason L on silanlsed Chromosorb W 60-80 mesh 
C) is0 ftx 0,02 in I open tubular, S1&30 

D) 7 it I: 0,~s in 8 24 Cacbowax 20# on aoid and alkali washcd Chronosorb P 30-60 meah 

E) lo ft x 0,25 in I 24 alkaline Carbowaz on acid vashed Chronosorb W 30-60 mesh 
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The eubstanoe of the peek II. s has been identified only through a oareful study of its 

NS oompared with the MS of dendrolasin. The MS of the u&noun substanoe (see Table II) shove 

the moleoular ion at m/e 150 (C,oH,40), that, kv methyl radioal loss, produoss a peak at m/e 

135. The remaining peaks are wesent also in the MS of dendrolasin. 

TABLE II 

has0 Speotra B of dendrolasln and psrillen 

m/e 218 203 175 150 136 135 123 95 82 81 69 53 41 39 
I$ dondrolasin 4 10 15 - 12 - 10 14 24 48 100 36 80 17 
1% unkn. aubst. (peak 3) 37- 5- - 27 
(porillon) 

55 100 21 74 18 

In the speotrum of dendrolasin the peeks at m/e 69 (baee peak) and at m/e 61 may be 

easily explained as respsotively deriving, the first by loss of the terminal isoprenio moiety 

by allylio cleavage('), the second from the oleavage of bond p to the fursn ring (5) , as shown 

in the soheme: 

Peak m/e 41 (CE2-a -cP 2) very likely derives from the fragmentation of the chains 

peake at m/e 39 and 53 (reepeotively oyolopropenyl oation and its higher homologous) must be 

originated from the fission of the furan ring (6) . 

The similarity between the KS of the unhnovn substanoe and of dendrolasin (I) regarding 

not only the presenoe but aleo the relativs intensity of the meaningful peaks at m/e 82, 61, 69, 

53 and 39, allowed us to give to this substanoe the struoture of perillen (II). 

The study of the unidentified substsnoes X, and X2 from _mandibular gland secretion is 

ilL Measured with Hitaohi-Perkin Elmer m-6D instrument (single foous), ionizing current 60 
)aA, potential 70 eV. Samples nere introduosd in the ion souros heated at 200 zC throu& 
the all glass heated inlet system. 
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in progress. 

Beoently Cavil&') reoognized farnesene as the only component of Dufour's&ndoftheant 

Aphaenogaster longioepe. Fsrneeal is therefore the aeoond aoyolio sesquiterpenoid produced by 

ant glands. 

Fsrnesal uas found by Sohmialek (s) in exorements of Tenebrio molitor, but it is unoer_ 

tain whether it representsa secretory product of the insect? 

The terpenio substanoes aooompanying dendrolasin in the ra,?ibulzr gland secretion are 

of particular interest also from the biogenetic point of view. Zluilioo (3) has already put in 

evidenoe the olose relation existing between fsrnesal and dendrolasin and suggested the P=ob& 

ble derivation of the furan ring from ring closure of isoprenio units. The presence of fsrnesal, 

besides dendrolasin, is in aocordanoe with such a hypothesis; a further support to that comes 

from the finding of the structurally related oitral and perillen. It is probable likely that 

the two fursnoid substances derive from a single precursor by terpenic biosynthesis and unoo; 

0 mon ring closure . It is still dubious however whether perillen is a by-product or better an 

intermediate of dendrolasin biosynthesis. This could be ascertained by experiments of feeding 

with radioactive precursors. 

6 Sohmialek acknowledged to farnesol a juvenile hormone aotivity. It might be that the light 
juvenile hormone activity of dendrolasin noted by Wigglesworth (9) is due to the small 
amount of farnesal contained in the sample of dendrolasin supplied by Pavan. 

S A similsr oyolisation uas suggested to explain the biosynthesis of menthofursn x& isopilz 
cone (10). 

1. M. Pavan, Rio. Soien., ii, 144, (1956). 

2. A. Quiliao, F. Piozzi and Y. Pavan, Bia. Soien., 26, 177, (1956). 
II 

3. A. Quiliao, F. Piozzi and Y. Pavan, m., 1, 177, (1957). 

4. Budzikiewiaz, Djerazsi and Williams, Struoture Eluoidation of Natural Products by Mass 
Speatrometry, Vol. II, p. 148, Holden Day, San Franoisoo, (1964). 

5. id. p. 156. 

6. Budzikiewioz, Djerassi and Wlliama, Interpretation of Mass Sueatra of Crnanio Compounds, 
p. 226, Holden Day, San P%naisao, (1964). 

7. 0.V.K. Cavill, P.J. Williams and F.B. Whitfield, Tetr. I.ett., 1967, 2201, (1967). II-B 

6. P. Sohmidek, 2. Naturf., A$_> 461, (1961). 

9. V.B. Uigglesworth, J. Ins. Physiol, z, 10% (1963). 

IO. H. Fritel and IA. Fetizon, J. Crtz. Chem., 55, 461, (1956). 


