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TERPENOID SYNTHESIS. V.1) ELECTROPHILIC ADDITION REACTIONS IN THE SYNTHESIS OF THE
OCIMENONES, THE ROSE OXIDES, AND A PHEROMONE OF IPS _PARACONFUSUS
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The (E)- and (Z)-ocimenones (7) and (8), major constituents of Tagetes minuta oil,3) have been
synthesized by condensation of senecioyl chloride with isoprene.3’ Due to their tendency

to polymerize, we have investigated the synthesis of a more stable intermediste from which these
ketones (7) and (8) may be readily obtained in high yield. We herewith report the synthesis of
ketones (3) - (5), which proved to be versatile starting materials of increased stability. Ketones
(3) - (5) were successfully employed in the synthesis of the ocimenones, the rose oxides’ ) and the
principal ccmponent of the aggregation pheromone of the bark beetle Ips maconmsus.s

3-Methylbut-3-en-1-yl acetate (2), a by-product from the manufacture of isoprene,7)

was employed
as a potential isoprene unit. This ester (2) condensed with senecioic anhydride (1) in the
presence of a Lewis acid (e.g.BF3-ethera.te in methylene chloride) to give a mixture (765)8) of
ketones (3) - (5). 1In addition ester (6) (0.5 - 1%), resulting from the Lewis acid catalyzed
addition of senecioic acid to ester (2), was also formed. The constitution of the condensation
product varied with the Lewis acid employed and in a typical experiment (with BF3-etherate as cata-

lyst) the condensation product contained ketones (3) (70%), (k) (21%), and (5) (8%) as well as
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ester (6) (1%). Treatment of a mixture containing ketone (3) as major product, with tri—ethyl-
amine in THF effected isomerisation to a mixture containing ketone (L) (72%) as major component.
The latter readily underwent base catalysed elimination of acetic acid to give ketones (1) - (10),
vith the (E)-ketones (1) [ t,(CDC1;) 3.59, 710.3and 17.5 Ha| and (9) [7,(cDCL,) 3.60, 3 10.3

and 17 Hz; T, 6.84 (br.); T, 5.07 and 5.16 (m, 1H ea.ch)] predominating. For example, treatment
of an ethereal solution of esters (3) - (5), containing smell emounts of the corresponding (Z)-
iscmers of esters (L) and (5), with KRH, in liquid ammonia gave a mixture (60%) of ketones from
which the ocimenones (7) and (8) (26%) emd a-ocimenones (9) and (10) (7h$)9 were isolated severall;

by preparative g.l.c. The elimination is accompanied by partial deconjugation of the cross-
conjugated system and similar observations were made when phorone (11) and mesityl oxide (14) were
treated with ba.se.w) Although not directly comparsble, treatment of mesityloxide (14) (2g) with

KNH,, (from 0.8g K) in liquid L): (50 m1) at -40° and workup after addition of water gave a product
(1.9g) consisting of mesityl oxide (24%) and ketone (15) (76%) [Tb (CDCl3) 6.88 (vr.); Tg 5-07
and 5.19 (m, 1H each)] Under similar conditions phorone gave a product (85%) consisting of
ketones (11) (M%), (12) (54%) [T (cDCL,) 6.91 (br.); T 5.08 and 5.19 (m, 1H each)] and (13)
(2%)11 . Elimination could also be effected with other 'baees (e.g. MeOK or t.BuCK in THF).

Pyrolytic elimination of acetic acid from esters (3) - (5) (535°; 0.4 mm Hg; glass tube packed
with glass helices) gave three major products viz. myrcenone (16), isepiperitenone (18) [ T (CD("13)
4.1 (m); p 5-07 (m) and 5.25 (m):' and piperitenone (19) [r (cnc1 ) ko (m)] 2) Although
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various mechenisms may be sdvanced for the formation of piperitenone and isopiperitenone from esters

13)

(4) and (5), they probably criginate from an electrocyclic reactiom, which proceed via the

enol of ketone {8) i.e. conversion of emol (20) to emol (21) and hence also to isopiperitenone.

Pyrolysis of ester (3) yielded predominantly myrcencme (16) [Ta( CDCl3) 3.56 (J 10.3 and 17.5 Hz);
T 3.84% m; To ang g +:68 = 5.05; T 6.72 (J ca. 1 Hz); T, 7.88 (J ca. 1.3 Hz); T 8.13 (J ca.
1.3 Hz)] , Which on reduction with lithium aluminium hydride is converted into d,%-myrcenol (1)
This represents a simple synthesis of the racemic mixture of the main aggregation phercmone of

Ips paraconfusus. 1

14a)

Ketones (3) ~ (5) also serve as excellent starting materials for the synthesis of the rose oxides
and related materials. Reduction of ester (3) (LiAth; DME; -40°) yields dehydrorose oxide
(2m)>) [ra(cnc13) 4.79 (m of a; J B Hz); T, 5.28 (br. s.)] Partial hydrogemstion of ketone (3)
was effected in the presence of a homogeneous rhodium cai:a.lyst1 ) to give the dihydroderivative (22)
which on LiAlH, reduction gave the trans- and cis- rose oxides (25) and (26). Similarly catalytic
hydrogenation of ketones (3) ~ (5) gave ketone (23). The latter on reduction (LiAlH)) and dehydra-
tion (p-TsOH/PhMe)W) gave the trans- and ¢is- dihydrorose oxides (27) and (28).
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