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ASYMMETRIC SYNTHESIS OF TWO ENANTIOMERS OF FRONTALIN

Yoji SAKITO and Teruaki MUKAIYAMA
Department of Chemistry, Faculty of Science,
The University of Tokyo, Hongo, Bunkyo-ku, Tokyo 113

(S)-Frontalin and its antipode were separately synthesized in
good yields from (S)- and (R)-2-hydroxy-2,6-dimethyl-6-heptenal,
which were prepared in high optical yields by an asymmetric
synthesis using (S)-2-(anilinomethyl)pyrrolidine as a chiral

auxiliary.

Frontalin is a pheromone of several species of beetles belonging to the genus
Dendroctonus.l) A few reports have recently appeared concerning synthesis of
optically active form of frontalin.2'4) The synthetic methods in these reports
involve a resolution of an optically active key intermediatez) or employments of
an optically active natural product as a starting material.s’4 The absolute
configuration of natural frontalin has been assigned as (s)-(-)-form and its
antipode was reported to be not active.s)

In this communication we wish to report a convenient method for the prepa-
ration of two enantiomers of frontalin by an application of a method for an
asymmetric synthesis of a-hydroxy aldehydes.6) The synthetic route of (S)-

frontalin is illustrated in Fig(Rl=(CH,),C(CH)=CH,, R%=Me),
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Keto aminal ﬂ§7) was prepared from methoxycarbonyl aminal 3 and 4-methyl-4-pentenyl
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magnesium bromide in 63% yield based on diamine 1 by a similar method reported
previously6) with the exception that the Grignard reaction was carried out at
-100°C. Keto aminal 4S was treated with methyl magnesium bromide at -78°C and the
resulting hydroxy aminal 55 was hydrolyzed to yield a-hydroxy aldehyde §§,8) which
was further reduced with sodium borohydride at 0°C without purification. Diol Z§9)
was obtained in 69% yield from 4S5 after purification by silica gel column
chromatography ([a]%5-2.0°(c 0.98, CHZCIZ)). Ozonolysis of 7S at -70°C in
methylene chloride followed by a redu§8§ve work up with dimethyl sulfide at a room

temperature afforded (S)-frontalin 8S in 91% yield after purification by alumina

column chromatography, [a]%?-45.5°(c 1.75, ether)111 whose optical purity was
843-883.12)

(R)-frontalin was also obtained according to the present procedure only by
changing the order of the introduction of substituents originated from the Grignard
reagent (R1=Me, R2=(CH2)3C(CH3)=CH2). (R)-Diol 7R was obtained by a similar
treatment in 71% yield from 4R, )[a]€f+2.4°(c 1.12, CHZCIZ), which was converted
into (R)-frontalin §3}0) [a]%f+54,3°(c 3.39, ether), whose optical purity was
100% based on [a]D-54.4° (c 1.33, ether)14) reported by Ohrui and Emoto.s) The
conversions of 2 into 8S and 2 into 8R were accomplished in 40% and 47% overall

yield, respectively,

In the present synthesis, high optical yield was achieved when Rz, introduced
into oa-hydroxy aldehyde by the second Grignard reaction, is larger than Rl, intro-
duced into keto aminal by the first Grignard reaction. Thus, (R)-frontalin was
obtained in higher optical yield than (S)-frontalin. It is noted that (S)-
frontalin, natural form of the pheromone, would be obtained in optically pure form
when (R)-2-(anilinomethyl)pyrrolidine is employed as a chiral auxiliary.
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