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Abstract: Described herein is the first and stereoselective synthesis of 

(-)-kanshone A (3), a nardosinan sesquiterpene, starting with enone 2. 

In the preceding paper, I we reported that allylation of enone 1, 

derived from (+)-nopinone, with allyl bromide proceeded in an extracyclic 

stereoeontrolled fashion to give enone 2 in synthetically satisfied 

yield. In order to study use of 2 in natural product synthesis, (-)- 

kanshone A (3), a nardosinan sesquiterpene isolated from Nardostachys 

chinensis, 2 was chosen as the first target molecule. We wish to describe 

here the highly stereocontrolled and first total synthesis of 3. 
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Treatment of 2 with Me2CuLi led to stereoselective Michael addition 

to give the adduct 4, which on desulfurization provided 4,4-disubstituted 

nopinone 5 (Scheme I). Hydroboration-oxidation of 5 followed by Swern 

oxidation of the resulting diol 6 afforded keto-aldehyde 7, and cycliza- 

tion of the latter with KOBu t gave the tricyclie enone 8 in fair yield. 

BF3-OEt2-promoted cyclobutane cleavage 3 in 8 gave high yield of enol 

acetate 9 which possesses the nardosinan carbon skeleton with correct 

stereochemistry. Conversion of 9 to enol silyl ether 10 followed by pal- 

ladium catalyzed dehydrosilylation 4 provided cross-conjugated dienone 11 

whose physical data including the sign of the specific rotation were 

identical with those of authentic 11 derived from natural 3. 2 

Regioselective epoxidation of dienone 12 prepared from hydrolysis of 

9 was performed by treatment with mCPBA (I equiv) to give epoxide 13, 

whose lithium aluminum hydride reduction in refluxing THF followed by 

PDC oxidation gave dihydrokanshone A (14). Finally, transformation of 14 
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to 3 was accomplished by phenylselenenylation and subsequent selenoxide 

elimination. IR and IH NMR data of the synthetic 3 (crystals, mp 96-98 

°C), [~]20 D -245.1° (~ 0.39, CHC13)5 were in good accordance with those of 

natural 3 (oil), [<)~]D -147-8° (c 
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a) Me2CuLi , THF; b) Na(Hg], MeOH; c) B2H6, THF, then 30% H202, aq NaOH; 

d) DMSO, (COC])2, CH2C12, then Et3N; e) t-BuOK, CH2C12, rt, 20 min; f) 

BF 3" OEt2, Zn(OAe]2, AC2G ; g) MeLi, TMSCI, HMPA, Et20 ; h) Pd(OAc)2, MeCN; 

i) K2CO 3 , MeOH; j) mCPBA, CH2C12; k) (i) LiAIH4, THF, reflux, (Ji) PDC, 

CH2C12; i) (i) {TMS)2NLi , PhSeCI, HMPA, THF, (Ji) 30% H202, Py, THP. 

Scheme I 
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