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Summary: A general approach to dolastane diterpenes from (R)q+)-limonene resulting in the total 

synthesis of the title compounds is described. 

The dolastane-type diterpenes, embodying a unique 5-7-6 fused carbocyclic system 1, were 

first discovered in Nature from a poisonous Indian Ocean sea-hare in 1976.1a Since then, they 

have frequently surfaced among sea weeds and presently over 16 natural products based on skeleton 

I with varying degrees of unsaturation and oxygen functionalisation are known.’ Typical examples 

are the doubly unsaturated alcohols (-)-amijiol 2, lb (-)-isoamijiol 3, Ib (-)-amijidictyol 4” and the 

triply unsaturated compounds 5 le and (-)-6.1f Many of the dolastanes have been shown to exhibit 

promising biological activity and their absolute configuration has been established. If,2 The tricyclic 

dolastanes have aroused considerable synthetic interest, 394 and while the present work was in progress, 

total syntheses of 3 and 5 in racemic form have been reported by the groups of Pattenden 
3a and 

Piers3b, respectively. Herein, we describe the first enantioselective 

an access to the ent-series and culminating in the total synthesis - 
1(15),7, 9-trien-14-01. 

approach to dolastanes, providing 

of (+)-isoamijiol and (+)-dolasta- 

1 p.R1=R~‘H,R~=RpQH 

~.R~=F~~OHIR~=~=W 

~.R1=H,Rp-R@H,R~=OAC 

5.R,-0H.R2=H 
2. Rl=OH 9 R@Ac 

Our approach to dolastanes envisaged enantioselective construction of the pivotal hydroazule- 

none 10 and stereoselective appendage of the remaining six-membered ring. Towards this end, 

CL, B-unsaturated aIdehyde 6, readily available from (RI-(+)-limonene was chosen as the chiron 
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Scheme 1 

r_o ) 

Reagents & Yields : (a) NaBH4, MeOH, O”C, 90%. (b) CH3CH2OCHKH2, Hg(OAc)2, RT, 80%. 

(c) A 2OO”C, 90%. (d) CH2=CHMgBr, THF, RT, 75%. (e) PDC, DCM, RT, 60%. (f) 70% HC104, 

EtOAc, RT, 65%. 

and transformed into 10 in a short sequence, as indicated in Scheme 1. The key steps involved 

were the stereospecific claisen rearrangement (7 + 8)6 and the facile acid catalysed olefin-enone 

cyclisation (9 + 1O).6 In an overall sense, our sequence involves chirality transfer from (+)-limonene 

to the quaternary carbon centre of 10. The hydroazulenone 10 was also approached from 8 by an 

alternate route shown in Scheme 2. The efficiency of the key intramolecular ene reaction (II + 12) 

could not be improved further despite the use of several Lewis acids and variation in reaction condi- 

tions. However, an advantage of Scheme 2 lay in having access to the dione 136 which is potentially 

serviceable for the more highly oxygenated dolastanes. 

Reagents & Yields : (a) Zn, BrCH2COOEt, Dioxane, 72%. (b) Dihydropyran, PPTS, DCM, RT, 85%. 

(c) DIBAL-H, DCM, -78OC, 65%. (d) SnCI4, DCM, OX, 20%. (e) PCC, DCM, RT, 60%. (f) PCC, 

DCM, O”C, 50%. (8) CH3S02CI, Py, O”C, 74%. (h) LAH, Ether, RT, 65%. (i) PCC, DCM, RT, 68%. 

The next stage was the annulation of the 6-membered ring with attendant functionality and 

this was achieved via a radical cyclisation strategy that has gained currency in recent years for - 
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generating the bridgehead a-hydroxy-exo-methylene moiety. 7’8 The bicyclic ketone 10 was alkylated 

with the TIPS protected 5-iodo-1-pentyne to give 14 and the second alkylation with methyliododide 

installed the quaternary C20 -methyl group to furnish 15, Scheme 3. The stereoselective placement 

Scheme 3 

Y 

TIPS=Tri iropropylsllyl 

TIPS.. 

Reagents & Yields : (a) LiHMDS, THF-HMPA, I(CH2)3CXTIPS, -IO”C, 80%. (b) NaH, MeI, DME, 

RT, 65%. (c) nBu4N+F-,THF, RT, 90%. (d) C10H8NA, THF, 40%. (e) SeO2, tBuOOH, DCM, O”C, 60%. 

of the methyl group was a consequence of the topological bias engendered by the pre-existing C16- 

angular methyl group. The TIPS protective group was now removed and the free acetylene exposed 

to sodium naphthalenide to yield the cyclised bridgehead hydroxy compound 16 having the dolastane 

framework with correct stereochemical disposition. Reaction of 16 with catalytic amounts of Se02 

in the presence of t-BuOOH proved to be sensitive to the reaction conditions but the outcome was 

quite fortuitous and three products (+)-isoamijiol 17, (+)-dolastaI_(15),7,9-trien-14-01 18 [ali +200” 

(c 0.05, CHC13) and (+)-dolasta-1(15),7,9-trien-2,14-diol 19 [ali +75’ (c 0.05, CHC13) in a ratio 

of 2 : 3 : I were obtained. 
10 

While the identity of 17 and 18 was readily established through com- 

parison 
I1 

of their spectral data with those reported in literature, the structure of 19 was indepen- 

dently established.6 
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