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Abs tract

A synthe tic rou te was de ve lo ped to ob tain 3Z,6Z,9Z-tr ic os atri ene from methyl li no le na te.
3Z,6Z,9Z-tri co sa trie ne is a sex phe ro mo ne com po nent of to ma to fruit bo rer Neo leu ci no des ele gan -
ta lis, which exhi bits syner gis tic effect on the attrac tion of ma les to the lu res, when tes ted along
with the main com pound 11E-h ex ad ecen -1 -ol. This triun sa tu ra ted hydro car bon be longs to a
new fa mily of bio lo gi ca lly ac ti ve com pounds re cently dis co ve red in Le pi dop te ran sex phe ro mo nes.
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Sìn te sis de 3Z, 6Z, 9Z-Tr ic os atri eno: Un com po nen te
de la fe ro mo na se xual de Neo leu ci no des ele gan ta lis

Re su men

Se de sa rro lló una ruta de sín te sis para la ob ten ción de 3Z,6Z,9Z-tr ic os atri eno a par tir de li -
no le na to de me ti lo, usan do como úl ti mo paso, una re duc ción fá cil y eco nó mi ca de un me si la to
secun da rio. El 3Z,6Z,9Z-tri co sa trie no es un com po nen te cla ve de la fe ro mo na se xual del per fo -
ra dor del fru to del to ma te Neo leu ci no des ele gan ta lis, ya que po see un efec to siner gístico en la
atrac ción de ma chos ha cia tram pas que con tie nen como cebo el com po nen te prin ci pal de la fe -
ro mo na, el 11E-h ex ad ecen -1 -ol. Este hi dro car bu ro in sa tu ra do es par te de una nue va fa mi lia de 
com pues tos bio ló gi ca men te ac ti vos re cien te men te des cu bier tos como fe ro mo nas se xua les en
Le pi dop te ra. 

Pa la bras cla ve: Fero mona se xual; Neo leu ci no des ele gan ta lis; 3Z,6Z,9Z-tr ic os atrieno.

In tro duc tion
Poly un satu rated long chain hy dro car -

bons have been re ported re cently as a new
im por tant group of com po nents of some
Lepi dop teran sex phero mones, spe cifi cally
in the su per fam ily Py ra loi dea. Com pounds
co n taining dou ble bonds (up to five) have re -
cently been iden ti fied as phero mone com po -
nents in Amye lois tran sitella (3Z, 6Z,
9Z,12Z,15Z-tr icosape ntaene and 3Z, 6Z,

9Z,12Z,15Z-pentacosapen taene) and in Dio -
ryc tria bie ti vorella (3Z, 6Z, 9Z,12Z,15Z
-pentacosapen taene) (1,2). An un satu rated
hy dro car bon (3Z, 6Z, 9Z-tr ic os atr iene) act -
ing as a syn er gis tic com po nent of a Lepi dop -
teran sex phero mone, was de tected for the
first time in gland ex tract of to mato fruit
borer Neoleu ci nodes ele gan ta lis fe males (3).
So it is very im por tant to de velop new syn -
thetic routes lead ing to the ob ten tion of this
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key group of chemi cals, in or der to evalu ate
their ac tiv ity in field ex peri ments.

Ma te rials and Methods

The syn thetic scheme (Figure 1) de -
scribes the trans for ma tion of the com mer -
cial lino lenic acid methyl es ter 1 to
3Z,6Z,9Z-tri co sa tri ene 6. 

The re duc tion of 1 with Li AlH4 in dry
ether at r.t pro duced the cor re spond ing lino -
le nol 2 in 92% yield which pu rity (99%) was
cor robo rated by GC- MS analy sis: MS (70
eV): m/z (%) = 264 (2), 121 (10), 108 (26), 79
(100), 67 (82), 55 (78), 41 (79). The re sult ing
lino le nol 2 was oxidized with PCC in dry
CH2Cl2 at r.t to form lino le nal 3 in 71% yield
(4), MS (70 eV): m/z (%)= 262(2), 121(10),
108(24), 79(100), 67(90), 55(65), 42(96).
Pen tyl mag ne sium bro mide was added to the 
ob tained al de hyde 3, to af ford al co hol 4 in
65% yield, the pu rity of this al co hol was de -
ter mined by GC- MS analy sis: MS (70 eV):
m/z (%)= 79(100), 55(80), 67(65), 108(63),
317(6) M+334(1). Treat ment of al co hol 4 with 
methane sul fo nyl chlo ride in dry pyri dine
pro duced the mesy late 5 in 84% yield which
was char ac ter ized by GC- MS analy sis: MS
(70 eV): m/z (%)= 42(100), 79(95), 55(92),

108(48), 260(4) M+316(3). Fi nally the re duc -
tion of me sy late 5 with NaI/Zn dust, in DME
in the pres ence of a lit tle amount of wa ter at
re flux ing tem pera ture, ac cord ing the pro ce -
dure re ported in the lit era ture (5), pro duced
3Z, 6Z, 9Z-tri co sa tri ene 6, in 74% from me -
sy late 5. The fi nal prod uct was fully char ac -
ter ized by 1H NMR, GC-MS, IR and HRMS.
(1H NMR (CDCl3, d in ppm): d= 5.35 (m), 2.80
(t), 2.05 (m), 1.25 (m), 0.95 (t) 0.85 (t).- MS
(70 eV): m/z (%) = 318 (2), 262 (6), 108 (98),
93 (48), 79 (100), 67 (49). – IR n= 3000
(=C-H), 2950, 2900, 2850 (C-H), 1650 (C=C), 
1450 (C-H). Found by HRMS (m/z)=
318.3270, cal cu lated= 318.3288.

Con clu sions
In con clu sion the 3Z,6Z,9Z-tri co sa -

triene 6 has been syn the sized in 26% over all
yield in five steps. The im por tance of this
method is based on its pos si ble use as a gen -
er al ized and less ex pen sive way to ob tain an -
other tri un satu rated hy dro car bons with a
3Z,6Z,9Z moi ety in their car bon struc ture.
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Fi gu re 1. Synthe tic sche me of 3Z,6Z,9Z-tr ic os atri ene.
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