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Piericidin A (PA) has been isolated (1) as an insecticide produced by

Streptomyces mobaraensis and its structure (2) elucidated as Ia. Later, it was

found to be the specific lnhibitor (3) to coenzyme Q in the electron transport
system of mitochondria. Besldes PA, the presence of a homologous compound,
piericidin B (PB), has been already suggested (1). In this communication, we
wish to report the structure of PB as well as the stereochemistry of PA and PB.

th labelled PA that PA is converted

We confirmed by feeding experiment of
into PB during a prolonged fermentation. DPure PB was separated from PA through
the silicic acid adsorption chromatography. FPB is rather unstable in the air
and shows the same degree of insecticidal activity as PA. PB gives a mono-
acetate (Id) on the usual acetylation condition. On catalytic hydrogenation,

Id absorbs four moles of hydrogen to give octahydropiericidin B (HPB)-mono-
acetate (IId), to which the molecular formula C,3H4oNOs was assigned from
elemental analyses and mass spectrum (molecular ion peak at m/e L79).

This suggests that PB should have the molecular formula C,gH;gNO,, although it
gave no satisfactory analyses because of 1ts lnstablility. The ultraviolet
spectra of PB in neutral, .basic and acldic solutions are quite similar to those
of PA, suggesting that PB retains the same chromophore as PA. PA-monoacetate
(Ib) and HPA-monoacetate (IIb) still contain an alcoholic hydroxyl group, while
Id and IId contain no free hydroxyl group. The presence of an aliphatic methoxyl
group in PB was shown by a band at 1100 cm_l in its infrared spectrum as well as
by a 3H singlet at & 3.05 in its nmr spectrum (L). These evidences together
with the comparison of the molecular formulae of PA and PB suggest that the

hydroxyl group at C-10 in PA has been converted to a methoxyl group in PB as
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shown in Ic during fermentation. This was confirmed chemically ss fcllows. Ib
was methylated with diazomethane in the presence of boren trifiucride to give
O-methyl-PA-monocacetate (Id), which was ldentical with PB-mcncacetste in all
respects, infrared, ultraviolet and nmr spectra and optical rotztion., Thus,
the structure Ic was assigned to PB.
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PA and PB contain only two asymmetric centers, C-9 and C-10. Since they
are contained in Acid III (III) (2), the ozonmolysis product of PA-diacetate,

elucidation of the stereochemistry of III was attempted. This structure was
further confirmed by following synthesis. Reformatsky reaction between
methacrolein and methyl a-bromopropionate and successive acetylatlon gave
methyl 3-acetoxy-2,L~dimethylpent-L-enoate, which was ozonolyzed to give the
methyl ester of III. Although the synthetic III methyl ester was a racemic
mixture of dlastereomers, its infrared spectrum was essentlally identical with
that of the natural Acid IIT methyl ester. Gas-liquld chromatography of the
synthetic ester on polyethylene glycol succinate column gave two peaks, while
the natural ester gave one peak which corresponded to the second peak of the
synthetic ester. This indicates that the natural Acid III has not been
racemized in the process of the preparation from PA.

On the hydrogemation of Acid III in acetic acld over Adams’ catalyst, a
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1:1 mixture of a lactone and hydroxy acild was obtalned. Nmr spectrum of the
lactone (3H, d, & 1.09; 3H, 4, & 1.28; 3H, s, & 2.10; 1H, d-q, & 2.82; 1H,
d-q, 8 L.53; 1H, d-4, & 5.43) and the double resonance experiment supported

the proposed structure IV. The fact that J and J are 6 and 3

H-2,H-3 H~3, H-4

cps, respectively, suggests that in IV H-2 and H-3 exlist in cis-configuratlon,
and H-3 and H-4 1n trans,on the application of Karplus equation on qualitative
base (5, 6). The following chemical evidences support the above assumption.
The formation of the hydroxy acid in 50% yleld on hydrogenation in acidic
medium indicates that thls acid probably has the opposite configuration to IV
at C-4, and can not form a ¥-lactone ring because of large steric hindrance
from all cis-substituents. Furthermore, catalytlic hydrogenation of the
synthetic Acid III methyl ester 1in methanol gave a complex mixture of the
hydrogenation products, in which the presence of a ¥-lactone was indicated by
the band at 1782 cm'l in 1ts infrared spectrum, while the natural Acid III
gave only a trace of a ¥-lactone. The simultaneous lactonization on catalytic
reductton in a neutral solvent may bg expected in the case of the diastereomer
of the natural Aclid III to form a y-lactone having all trans-substltuents.
These evidences allow to assign the relatlve conflguration of C-2 an® C-3 in
the natural Acld III as S~R or R-S and consequently C-9 and C-10 in plericidins
as BR-R or S-S,
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Lithium aluminum hydride reduction of Acid III methyl ester gave a triol
(V), which was converted into dimesylate (VI). Reduction of VI with lithium
aluminum hydride gave 2-methyl-3-pentanol, which was characterized as a 3,5~

dinitrobenzoate, mp. 98-99; [a]%7 =+7.67° (C=2.9 in CHCl;). Since the (-)-ester
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or (-)-alcohol has been correlated to L-glyceraldehyde (7), the absolute

configuration of C-3 in (+)-dinitrobenzoate of 2-methyl-3-pentanol must be R.
It 1s now evident that both C-9 and C-10 in piericidins have the S-configura-
tion from the stereochemical correlation between (+)-2-methyl-3-pentanol and

plericidins.
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