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RONALD B. KELLY, MARY LOU HARLEY, SANDRA J. ALWARD, and PERCY S. MANCHAND. Can. J. Chem. 60,675 (1982). 
Total syntheses of the naturally occurring diterpenoid 2-desoxystemodinone (3) and the diterpenoid structure 2 ("stemodinol") 

are described. The synthetic diterpenoid 2 was not identical to an authentic sample of "stemodinol". The authentic sample was 
found to be stemarin to which structure 2 had been erroneously assigned in the literature. It would appear that the diterpenoid 
represented by 2 has not been isolated from natural sources. 

RONALD B. KELLY, MARY LOU HARLEY, SANDRA J. ALWARD et PERCY S. MANCHAND. Can. J. Chem. 60,675 (1982). 
On decrit la synthese totale du diterpenolde nature1 desoxy-2 stemodinone (3) et celle du diterpenoide ayant la structure 2 

("stemodinol"). Le diterpene synthetique 2 ne correspond pas tout a fait a un echantillon authentique du "stemodinol". On a 
trouve que I'CchantilIon authentique est de la stemarine a laquelle on a attribue par erreur la structure 2 dans la litterature. I1 
semble donc que le diterpene represente par la structure 2 n'est pas d'origine naturelle. 

[Traduit par le journal] 

Recently we described (1) a total synthesis of the alphidicolin (5) by a similar strategy. W e  now wish 
structurally unique diterpenoid stemarin (1) (2). to describe syntheses of (f )-stemodinol(2) and the 
This synthesis featured photoaddition of allene to related diterpenoid (f )-2-desoxystemodinone (3) 
an cc #-unsaturated ketone and two subsequent (2) as anticipated. 
skeletal rearrangements. At the same time (1) we 
anticipated the completion of syntheses of stemo- IFor syntheses of aphidicolin and the stemodane diterpenoids 
din01 (2) (3) and related terpenoids (3, 4) and by entirely different approaches see refs. 6 and 7 respectively. 
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During our synthesis of stemarin (1) (1) we 
encountered a pair of epimeric keto alcohols, 4 and 
5. The former was chosen for conversion into 
stemarin on the basis of stereochemical considera- 
tions and it was predicted (I), on the same basis, 
that 5 could readily be converted into stemodinol 
(2). The validity of this prediction has now been 
demonstrated by the successful conversion of 5 
into 2 and 3 as described in the sequel.? 

The keto alcohol 5 (mp 191°C; spectral proper- 
ties similar to 4 (1)) was converted, quantitatively, 
into the thioketal6 (mp 177-178°C; nrnr 6: 3.17 (m, 
4H, ethylene of ketal)) which, on treatment with 
Raney nickel, afforded (97%) the alcohol 7 (mp 
130°C; ir: 3500 (OH) and 1705 (ester) cm-l; nrnr 6: 
3.56 (m, 1H, H-C-OH)). The latter was con- 
verted into the gummy tosylate 8 (nmr 6: aromatic 
protons 7.20-7.85) in which the tosylate group was 
anti and periplanar to the bond (a), the required 
stereoalignment for the desired rearrangement (vide 
infra). 

2Throughout, the ir spectra (in Nujol unless specified) and the 
nmr spectra (in CDCI,) are entirely consistent with assigned 
structures. Satisfactory elemental analyses were obtained for all 
crystalline compounds and correct molecular ions were found in 
the mass spectra of the remaining compounds. 

When 8 was heated at 60°C in DMSO in the 
presence of methyl sulfinyl carbanion (8), it was 
transformed, by migration of bond (a) and elimina- 
tion of hydrogen, into the olefin 9 (oil; ir (film): 1730 
(ester) and 1650 (olefin) cm-'; nrnr 6: 1.55 (d, J = 2 
Hz, 3H, vinylic methyl and 4.94 (m, H, vinylic 
proton)), which was reduced quantitatively with 
LiAIH, to the olefinic alcohol 10 (oil; ir (film): 3350 
(OH) and 1625 (olefin) cm-I; nrnr 6: 3.07 and 3.38 
(doublets, J = 11 Hz, 1H each, CH,-OH)). 

Epoxidation of 10 with m-chlorobenzoic acid 
gave the oily epoxide 11 (68%; nrnr 6: 1.27 (s, 3H, 
methyl attached to oxirane ring)). The oxirane ring 
was assigned the a-configuration on the basis of 
conversion of 11 into 2-desoxystemodinone (3) (2) 
(zjide infra). Finally, reduction of 11 with LiAlH, 
afforded the racemic diterpenoid 2 (mp 160°C; ir: 
3510and 3350(OH) cm-'; nmr6: 0.82,l.OOand 1.11 
(singlets, 3H each, tertiary methyls), 3.07 and 3.37 
(doublets, J = l lHz,  1H each, CH2-OH)). 

The synthetic diterpenoid (2) was clearly not 
identical with a sample of "stemodinol" from 
natural sources. Eventually, by comparison with 
authentic stemarin (I), it was discovered that the 
sample of naturally occurrring stemodinol (3) which 
we received was in fact stemarin TO the best of 
our knowledge the diterpenoid having structure 2 
("stemodinol") has not been isolated from natural 
sources. 

We were now faced with the necessity of demon- 
strating the validity of structure 2 for our synthetic 
diterpenoid, a task which was complicated by our 
inability to produce crystals of 2 or its derivatives 
suitable for X-ray crystallographic analysis. Even- 
tually this task was accomplished in the following 
manner. The tosylate 12 of 2 was reduced with 
LiAlH, and the product (3) was shown to be 
identical (ir, nmr, ms, and silica gel tlc) with an 
authentic sample of the naturally occurring 2- 
desoxystemodinone (2), the structure of which has 
been unequivocally shown to be 3., The assign- 
ment of the CH,OH group in 2 to the a-orientation 
follows from the fact that 2 and stemarin have been 
synthesized from common intermediates (1). Thus, 
the conversion of 2 to 3 proves that structure 2 is 
correct for our synthetic diterpenoid and consti- 
tutes a total synthesis of 2-desoxystemodinone (3). 
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