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Summary: A X-step total synthesis of (*)-14-deoxyisoamijiol is reported featuring an intramolecular 
Sakurai reaction to stereospecifically construct the dolastane skeleton. 

The dolastanes are a group of marine diterpenes which possess a distinctive 5-7-6 linearly fused 

tricyclic framework Although several research groups have successfully assembled the dolastane 

skeleton, their approaches are generally based on the so-called “A + B + C + ABC” saategy.3i4 We 

have found intramolecular allylsilane additions an extremely powerful means for synthesizing a wide 

variety of carbocyclic systems.5 Thus we felt that this methodology was versatile enough to construct the 

central seven-membered ring of the dolastanes via an “A + C -+ ABC” approach (cf. 2 + 3, Eq. 1). 

Moreover, since many of our cyclixations proceed with remarkable diastereoseJectivity6 we were 

confident that cyclixation would not only assemble the basic dolastane skeleton but, more importantly, also 

establish the correct stereochemical relationship between the C(5) and C( 12) quaternary carbon atoms. 

This possibility served as the impetus for our synthesis of 14deoxyisoamijiol.7~* 

> 
CH 

14-Deoxyisoamijiol 
u> 

Equation 2 details the synthesis of trienone 2. Enone glois converted into chloride 69 using 

several well-established pmcednres. The coupling of 6 with the kinetic enolate of 3-ethoxy-2-isopropyl- 

S-methyl-2-cyclopenten-l-one (4) 11.12 affords a 3:2 mixture of diastereomers 7 and 8 in 88% yield. 

Addition of vinylmagnesium bromide, followed by mild acid hydrolysis, provides trienones 2 and 9 

which are separable via silica gel chromatography. 

8 Dedicated to Professor N. L. Allinger 
on the occasion of his receipt of the James Black Norris Award 
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Equation 2 

CWJH3 v CH3 OH 
\ 1) Li GJMCH3)2Sil2~ 

(61%) ref. 14 

5 
2) NaH/ (EtO),pO-Cl ti 

(85%) 
Si(CH3)3C& 

I 
5) CH3Li /MsClI 

I LiCl 
(96%) ref. 15 

CH3 Cl 

K i(CH3)3Cd-k 
d 

R = H, R’ = Si(CH3)2C6H5 @) R = H, R’ = Si(CH3)2C&Is (z) 
R = Si(CH3)&Hs; R’ = H @) R = Si(C!H3)&Hs; R’ = H UI) 

Treatment of 2 with ethylaluminum dichloride yielded enone 3 with a trans orientation of the C(5) 

and C( 12) quaternary methyl groups in 93% overall yield (Eq. 3). 16 bt contrast, reaction of 9 under 

Equation 3 

identical reaction conditions gave tetracyclic enone 10, which results from the intramolecular alkylation of 

a cationic intermediate having a cis orientation of the C( 16) and C(20) methyls (Eq. 4). Moreover, re- 

exposure of tetracyclic enone 10 with excess EtAlQ (2.5 equivalents) at elevated temperatures gave 

tricyclic enone 11 with a cis relationship of the C(5) and C(12) methyls. 

Equation 4 

2 l.Q ll 

The oxidation states of the C(10) and C(2) carbons were interchanged by removal of the C( 10) 

carbonyl with LAH/AlC13t* to furnish diene 12, followed by regiospecific oxidation at C(2) using 
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Cr(CO)6 and m-butyl hydroperoxide to give enone 13 in 47% yield, along with 29% umeacted 12 and 

10% of a bis-enone in which oxidation had occurred at both C(2) and C( lo).19 

Equation 5 

Establishment of the tram-BC ring fusion and introduction of the C( 15) carbon atom was achieved 

using a procedure developed by Stork and Kahn. ~0 In order to implement this methodology enone 13 

was reduced with LAH to furnish allylic alcohol 14 with an a-oriented hydroxyl group. Silylation of 14 

followed by radical-promoted cyclization and workup with KF and hydrogen peroxide gave diol 16 in 

57% overall yield. 

The final elaboration of the cyclohexane ring was achieved in three steps. Selective mono- 

tosylation of the primary hydroxyl group, followed by base-promoted 1,2-elimination, gave allylic alcohol 

I8 in 61% overall yield. The sulfenate derived from 18 smoothly rearranged to afford a sulfoxide which 

produced a new, thermodynamically favored sulfenate upon rearrangement;21 desulfurization of this 

sulfenate results in the correct configuration at C(2)z and completes our synthesis. The NMR (3OOMHz), 

infrared, and mass spectra of synthetic racemic 14deoxyisoamijiol were identical with those previously 

published.7 
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