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The reported (4) synthesis of (+)-juvabione / methyl

(+)-todomatuate_/ by Mori and Matsui (5) prompts us to place on
record our own work on the synthesis of (+)-juvabione and its

aromatic (+)- and (+)-analogues.

By hydrolysis of the oil derived from Abies sachalirensis
Mast., Tuchihashi and Hansawa (6) iselated todcmatuic acid end
its structure, deduced by Momose (7), was confirmed by Nakagaki
and Isoe (8) who also assigned its absolute configuration (Ia).
Very recently highly sctive seaquiterpenocid juvenile hormones called
juvabione (9,10) and dehydrojuvabione (10) were isolated from the
wood of the balsam fir, Abies balsamea L., the former identified
as & methyl ester (Ib) of todomatuio acid.

The present communication describes the synthesis of the
keto acid IIa, its methyl ester IIb (11) and its aromatic analogues
(+)-III (12) /[ correlated with (+)-VIIId prepared by totel aynthesis
vide infra _/ by conversion of the maturally cocurring turmerone
fraction from the essential oil of Curcuma longa L.
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‘p-Mathoxystyrylisobutyl ketone (13) on comjugate addition (14)
with. 0113!31 furnished the 1,4-gddition produet IVa (15). Birch
reduction of the anisyl alecohol IVD nnd hydrolysis of the resulting
dihydroaniscle gave the unconjugated keto alecohol Va. Its acetate
Tb was hydrogenated to Via which was then converted to the cyano-
hydrin acetate VIb by sn exchange reaction (16). The dehydration
of VIb furnished the aceitoxy umsaturated nitrile VIIa as a major
produet which om alkealine hydrelysis gave the hydroxy unsaturated
acid VIIb. Oxidation (Jenes' reagent) gave the keto acid IIa (17),
R.DPs 65-66° (as regenerated from its S-bensylthiuronium salt,

m.p. 162°). It gave an IR spectrum (0014_) almost superimposabdle
with that of the natural todomatuic acid (Ia) (18).
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Several sttemptas to resolve the methyl ester IIb by TLC(11)
including AgWO5-810, (19), 6L0C (11) smd IDCC (20) gave ne evidence
for its separstion into its diastereomeric components. ZThe
structure of the synthetic keto acid IIa was correlated with that
of the natural todomatuio acid (Ia) by conversion of IIa into
desoxo- and the anilide of trams (+)-dihydro-desoxo-todomatuioc
acids, both of which gave completely superimpossble IR spectra
(0014) with the corresponding samples derived from the natural
acld (8,18),

The synthesis of ar-todomatuic acid arose from a consideration
that the occurrence, im nature in different sources or often in the
same source, of perhydro terpenoids and the ocorresponding aromatised
compounds is quite widespread (21).

Conjugate addition of cn,kI to the styrylisobutyl ketone (22)
furnished 2-phenyl-6-methylheptan-4-one (VIIIa). Chloromethylation
of VIIIa gave the chloromethyl ketone VIIIb which was converted by
standard procedures to the keto acid VIIId and (+)~ar- juvabione
VIiIIe via the sldehyde VIIIc. Dehydrogenation of the keto acid IIa
to give the ar~-keto acid VIIId provided mutually confirmatory
support to both the structures. H

viil.a,R =H
b,R m CHyCl
C,R = CHO

X. 1X. d,R- C%H
2,R = COaMeg
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Alternatively (+)-gr-turmerone (IX) of known abmolute
configuration (23) at C-7 appeared to be an attractive starting
material for the preparation of optically astive ar-todomatuic
acid (IIIa) and ar-juvabione (IITDb).

Aromatisation of the sesquiterpene ketone frastion from
Curoums longs L. eonsisting chiefly of turmerone and ar-turmerone,
by the hydrogen transfer technique of Kimdler and Imhrs (24) gave
(+)-ar-turmerone (IX) (25). On oxidation (26,27) by a modified
procedure (crOS-AoOH-Bzo), (+)-ar-dihydroturmerone (X) gave
ar-todomatuic acid (IIIa) contaminated with terephthalic acid.
Extensive purification of the esterified material by successive
chromatographic separations gave pure (+)-gr-juvabiome (ITIb) (12).
Since the C-7 centre in ar-turmerone was established as 3 (23),
the same stereochemistry follows for the (+)-ar-juvabione prepared
by us. However, since the naturally ocourring todomatuis acid
(Ia) (8) anmd juvabicme (Ib) (9) possess R chirality at C-7, they

are expected {0 give on aromatisation the correspanding levorotatory

ar~compounds .
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