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Abstract Homogynollde-A, an antlfeedant sesqulterpene, has been stereoselectlvely prepared from benzoqumone 

The bakkanes, a class of naturally occurrmg splro fl-methylene-y-butyrolactones, have been Isolated from 
several genera of the Senecloneae tnbe (Composltae) 1 The antlfeedant effect of several of these novel 
hydnndanes on stored gram and seed pests IS noteworthy homogynolldes A and B and bakkenolide-A, for 
example, show moderate to excellent protectant activtty agatnst beetle adults (Btoph~lus grananus, 7i~bolrum 
confusum) and larvae (Trogoderma grananum, TNbol~m confusum) 2 

In view of the dearth of synthetic actlvlty In this area, we began a few years ago a study of possible 
approaches to the bakkanes, which culminated in the first syntheses of (+)-bakkenolide-A3 and (*)- 
homogynollde-B 4 In this communication, we wish to record the first preparation of homogynolide-A (1) 5 This 
racemlc synthess, which required a number of modiflcattons of our basic bakkane approach, permits good to 
excellent stereocontrol at all 5 stereogenlc centers 6 

Homogynollde-A 

1 ‘W. 

4,5-Dimethyl-3-cyclohexenone (2a), easily prepared from benzoqumone,7 was stereoselectively (298 2) 
converted with llthlum aluminum hydnde to the CIS alcohol, which could be benzylated under standard 
conditions to give 2b (97% overall) The reactlon of 2b with dtchloroketene, usmg the Hassner protocol,* 
produced with excellent face selectlvlty (295 5) the desrred cycloadduct 3 In that large matenal loss attended 
chromatographic purification of this non-crystalline substance, rt was immediately subjected to enol acetate 
formatfon, and then ozonolytic cleavage and In situ estenflcatlon4 to afford the stereochemically homogeneous 
drester 4a In 44% overall yield from 2 b (81 %/step) Hydnde reduction of this dlester gave dlol 4b, which could 
be cleanly converted to dllodlde 4c via the correspondmg ditriflate (54% overall) Numerous other potential 
methods for accompllshmg this problematrcal converston failed entirely due to competmg elimination and/or 
tetrahydrofuran formation 

As prellmlnary studies had indicated that a C-2 (bakkane numbering) acetal would provide the best C-7 nat- 
epi stereochemical ratio m the upcommg cycioalkylation reaction, the benzyl ether of 4c was cleaved with 
TMSI and the resultmg alcohol (mp 113-114aC) was oxldlzed to gave 5 a (mp 105-106°C), which was acetal- 
protected to provide 5 b (mp 87-8S°C) In 73% overall yield g Thts adjustment concomitantly served toward the 
introduction of the required configuratlon at C-2 (see below) 

Cycloalkylatfon and double deprotectlon-lactonlzatlon4 generated WI 50% yield an easily separated, ca 3 I 
favorable mixture of C-7 eplmerrc ketones, the major of which (7alo) on hydride reduction produced highly 

stereoselectively (295 5) rn 83% yield alcohol 7b 10 Estenflcatlon of this alcohol could be effected with angelic 

acid, wlthout detectable Z--E rsomerizatton, by using a slight modlflcatlon of Yamaguchl’s procedure11 to give 
II-I 70% yield homogynollde-A, whose tdentlty was confirmed through spectroscopic comparison 

In summary, racemlc homogynollde-A has been obtatned from ketone 2 a in 16 steps with an overall yield of 
4% Additional work In the bakkane area IS rn progress 
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a LIAIH,, THF, -78”C, NaH, CGH,CH,CI, (C,H&Nl(cat), THF, reflux b CCIsCOCI, POCI,, Zn-Cu, ether, reflux 
c (CH&CULI, ether, -50°C, then (CH3C0j20, -50.+2O*C, 03, CH,C$CH30H, -7&Z, then CH,SCH,, -713 
-2O”C, aq NaOH, CHJ, HMPA, 20°C d LIAIH,, THF, 20% e (CF3S02)20, 2,6-dl-f-butylpyndme, CH$&, 
-3O”C, (C,H&,NI, C,H,CH3, 20 OC ’ TMSI, CH,CI,, 20°C. PCC, CH,CI,, 20°C 9 (CH,),C(CH,OH),, BF,- 
O(C2H5)2> CH,CI,, O°C h 6, (TMS),NLl (2x), DME-THF-HMPA (3 2 I), -58%, aq HF CH&N, 20%. separation 
‘LrAl(Ot-C,H&H, THF, 0°C 1 Angelic acid, Cf&H,COCI, (C,H,),N, THF, 2O”C, flItration, evaporation, addmon 
of 7b In C,&CH,, 60°C 
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