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THE TOTAL SYNTHESIS OF dl-DIHYDROCALLITRISIN - 

Jollie D. Godfrey and Arthur G. Schultz*l 

Department of Chemistry, Cornell University 
Ithaca, New York 14853 

Bromodiene 2 is converted to dl-dihydrocallitrisin (l), a sesquiterpene lactone recently 
isolated from the heartwood oFCa11itris columellari?. 

We wish to describe the total synthesis of $I_-dihydrocallitrisin (1_), a new sesquiterpene 

lactone isolated by Carman and Brecknell from the heartwood of Callitris columellaris.L The 

structure of dihydrocallitrisin is extremely interesting because of the novel stereochemical 

relationship between C(7), C(8) and C(10). Prior to the report of the isolation of 1, we 

were not aware of any natural eudesmane-like sesquiterpene which incorporated this relative 

stereochemistry. Structural confirmation by total synthesis of 1 is now provided. 

0 

l* *C(10)CH3 o.74 

Reductive debromination of x3 with Zn dust (10 equiv) in THF containing acetic acid 

(10 equiv)4 affords the unconjugated diene lactone 2 (97% yield, mp 107-110°C).5'6 Hydrobor- 

ation of zwith borane-methyl sulfide (BMS)7 in ethyl acetate (20°C, 2 hr) followed by oxida- 

tion (sodium acetate, ethanol, 30% H202) gives trans-decal01 ti (32% isolated yield, mp 

151-152'C), together with c&-decal01 2 (~5%) and an isomeric tertiary alcohol (~5%). Jones 

oxidation' of & gives the trans-fused keto lactone 4b in 93% yield (mp 188-189'C), IR 5.61, - 

5.75, 5.85~). 
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While we were gratified to find that the major product of hydroboration of ?was 9, in 

which both carbon-carbon double bonds had undergone reduction, we nevertheless were disap- 

pointed in the low yield and necessity for a difficult separation of reaction products.' 

Thus, we developed a more efficient reaction sequence to e. Conjugate reduction3 of 3with 

sodium cyanoborohydride gives olefinic lactone 5 in 95% yield (mp 98-99'C, IR 5.62, 5.75p). 
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Hydroboration-oxidation of 5 with BMS gives cis-fused alcohol 5a (61% isolated yield) and - - 

only a trace of the trans-fused alcohol 4a. - Jones oxidation of 5a gives cis-fused keto - - 

lactone J& (94%, mp 135-136'C, IR 5.63, 5.77, 5.88~1). Epimerization of 5b (or 4b) with -- 

sodium methoxide in refluxing methanol solution produces an equilibrium mixture of 4b and - 

3 (5:1, respectively) in quantitative yield." 

The stereochemistry of the decalin ring junction in these intermediates can be assigned 

with a high degree of confidence by consideration of the 'H nmr chemical shift for the C(l0) 

methyl resonance. Generally, the position of the angular methyl resonance in a trans-lo- 

methyldecalin is at higher field ( 60.73-0.9) than that of a cis-lo-methyldecalin (1.05- - 

1.20);" see formulae for relevant chemical shift data. 

Treatment of keto lactone 4b with methylene triphenylphosphorane (3.5 equiv) in THF:HMPA - 

(2:l) solution at room temperature (17 hr) gives the tricyclic lactone 7a (86%, mp 113- - 

114oc).'* Alkylation of 7a (sodium hydride-methyl iodide in THF) results in a mixture of - 

diastereoisomers 7b which is directly converted to dl-dihydrocallitrisin (1) in 85% overall - - 

yield by treatment with sodium cyanide in HMPA (80°, 1 hr).13 The 'H nmr (CDC13 and C6D6 

solvents) and IR spectra together with the low resolution mass spectral fragmentation pattern 

(electron impact) for synthetic 1 (mp 125-126°C)6 were identical to those of the natural 

material kindly supplied to us by Dr. R. M. Carman. 
14 

We note that the chemical shift for 

the C(l0) methyl group in 1 is completely consistent with the presence of a trans-decalin 

ring fusion. Stereochemistry at C(7) and C(8) relative to C(l0) is firmly established by 

crystallographic analysis of a related synthetic substance, dl-7,8-epialantolactone.' The - 

overall isolated yield of fl-dihydrocallitrisin (1) from 2 is 36%. 
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