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Stereoselective Synthesis of Homogynolide-A, A Bakkane from Homogyne alpina
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Abstract Homogynolide-A, an antifeedant sesquiterpene, has been stereoselectively prepared from benzoquinone

The bakkanes, a class of naturally occurning spiro §-methylene-y-butyrolactones, have been isolated from
several genera of the Senecioneae tribe (Compositae) ' The antifeedant effect of several of these novel
hydrnindanes on stored grain and seed pests 1s noteworthy homogynolides A and B and bakkenohde-A, for
example, show moderate to excellent protectant activity agamst beetle adults (Srtophilus granarius, Tribohum
confusum) and larvae (Trogoderma grananum, Tnbohum confusum) 2

In view of the dearth of synthetic activity in this area, we began a few years ago a study of possible
approaches o the bakkanes, which culminated In the first syntheses of (+)-bakkenclide-A3 and (+)-
homogynolide-B 4 In this communication, we wish to record the first preparation of homogynohde-A (1) 5 This
racemic synthesis, which required a number of modifications of our basic bakkane approach, permits good to
excellent stereocontrol at all 5 stereogenic centers

Homogynolide-A

4,5-Dimethyl-3-cyclohexenone (2a), easlly prepared from benzogumone,” was stereoselectively (298 2)
converted with hthium aluminum hydride to the cis alcohol, which could be benzylated under standard
conditions to give 2b (97% overall) The reaction of 2b with dichloroketene, using the Hassner protocol,8
produced with excellent face selectivity {295 5) the desired cycloadduct 3 In that large matenal loss attended
chromatographic punfication of this non-crystaline substance, it was immediately subjected to enol acetate
formation, and then ozonolytic cleavage and in situ esterification? to afford the stereochemically homogeneous
diester 4a in 44% overall yield from 2 b (81%/step) Hydnde reduction of this diester gave diol 4b, which could
be cleanly converted to dnodide 4¢ via the corresponding ditrifiate (54% overall) Numerous other potential
methods for accomplishing this problematical conversion failed entirely due to competing ehmination and/or
tetrahydrofuran formation

As preliminary studies had indicated that a C-2 (bakkane numbering) acetal would provide the best C-7 nat-
epl stereochemical ratio in the upcoming cycioalkylation reaction, the benzyl ether of 4¢c was cleaved with
TMSI and the resulting alcohol (mp 113-114°C) was oxidized to give §a (mp 105-106°C), which was acetal-
protected to provide 5b (mp 87-88°C) in 73% overall yield 9 This adjustment concomitantly served toward the
introduction of the required configuration at C-2 (see below)

Cycloalkylation and double deprotection-lactonization® generated m 50% yield an eastly separated, ca 3 1
favorable mixture of C-7 epimeric ketones, the major of which (7a') on hydnde reduction produced highly
stereoselectively (295 5) In 83% yield alcohol 7b ¢ Esterification of this alcoho! could be effected with angelic

acid, without detectable Z—£ 1somerization, by using a shght modification of Yamaguchi's procedure™ to give
in 70% yield homogynohde-A, whose identity was confirmed through spectroscopic comparison

In summary, racemic homogynolide-A has been obtained from ketone 2 a in 16 steps with an overall yield of
4% Additional work in the bakkane area 1s i progress
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4 LiAlH,, THF, -78°C, NaH, CgHsCH,CI, (C4Hg)4NI(cat), THF, reflux b CCI13COCI, POClg, Zn-Cu, ether, reflux
€ (CHy),Cull, ether, -50°C, then (CH3C0),0, -50-+20°C, O, CH,Cl,-CHa0OH, -78°C, then CHaSCHg, -78
—20°C, aq NaOH, CHgl, HMPA, 20°C 9 LIAIH,, THF, 20°C © (CF480,),0, 2,6-d-t-butylpyridine, GH,Cly,
-30°C, (C4Hg)aN1, CgHsCH3, 20 °C f TMSI, CH,Cl,, 20°C, PCC, CH,Cly, 20°C 9 (CH3)oC(CH,OH),, BF 5
O(CzHs)a, CH,oClp, 0°C 16, (TMS),NLI (2x), DME-THF-HMPA (3 2 1), -58°C, aq HF CHLCN, 20°C, separation
"LIAKOE-C4Hg)gH, THF, 0°C 1 Angelic acid, Cl3CgH,COCI, (CoHs)gN, THF, 20°C, filtration, evaporation, addition
of 7b in CgHCH,, 60°C
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