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Summary: A short synthesis of ( ~)-palominol (1) and ( ~)-dolabeUatrienone (2) starting from 
farnesol is reported. Noteworthy steps include an intramolecular pinacol coupling to form a 15- 
membered carbocyclic diol and subsequent dianion-accelerated oxy-Cope rearrangement ta form 
the 11,5-trans-fused ring system of the dolabellanes, o 1998 Elsevier Science Ltd. All rights reserved. 

Palomino1 (1) and dolabellatrienone (2) are naturally occurring members 1 of the widely distributed 

dolabellane class of marine diterpenoids 1c, 2 which is characterized by the unusual trans-bicyclo[9.3.0]tetradecane 

nucleus. Most dolabellanes exhibit antimicrobial activity, and some possess antitumor activity. For example, 1 

displays cytotoxicity (IC50 = 10 I.tg/mL) toward the human colon (HCT 116) cell line) Recently, three syntheses 

of naturally occuring dolabellanes have been reported 4 and general methods of constructing the 

bicyclo[9.3.0]tetradecane nucleus have also been described. 5 We previously reported the first enantioselective 

synthesis of a naturally occurring dolabellane, dolabellatrienone (2), via a diazaborolidine-mediated asymmetric 

Claisen rearrangement. 4a, 6 We have employed a related [3,3]-sigmatropic oxy-Cope rearrangement for the rapid 

construction of (+)-1 and (+)-2 as described herein. 

OH 

Palominol (1) Dolabellatrlenone (2) 

In the initial stage of the synthesis, intermediates 4 and 6 were prepared for subsequent coupling as 

illustrated in Scheme 1. Farnesol acetate was treated with 1.1 equiv of N-bromosuccinimide (THF-H20, 0 °C, 

2 h) to achieve position selective bromohydrin formation and subsequently with 2.5 equiv of K2CO3-CH3OH 

(23 °C, 2 h) to effect methanolysis of the ester and ring closure to form epoxide 3 (71%). Reaction of 3 with 

1.2 equiv of methanesulfonyl chloride (Et3N, CH2C12, -40 °C, 30 rain) followed by addition of 10 equiv of LiCI 

in THF and warming to 0 °C for 2 h afforded allylic chloride 4 (100%). Bromo alcohol 5 7 Was  treated with 

1.2 equiv of t-butyldiphenylsilyl chloride (1.5 equiv of imidazole, DMF, 23 °C, 30 rain) to form the 
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Scheme 1. Synthesis of Coupling Partners 4 and 6 
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corresponding silyl ether (99%). Lithium-halogen exchange (2 equiv of t-butyllithium, THF, -40 °C, 30 min) 

afforded the lithium reagent 6 which was used immediately. 

The convergent preparation of the pinacol cyclization substrate 9 from building blocks 4 and 6 was 

accomplished in 5 steps as shown in Scheme 2. Addition of allylic chloride 4 to a solution of lithium reagent 6 

(2 equiv, THF-HMPA, -94 °C, 30 min) afforded triene 7 (74%). The epoxide was cleaved with acidic periodate 

(1.7 equiv, THF-H20, 23 °C, 50 rain) to afford the corresponding aldehyde which underwent olefination (5 equiv 

of (EtO)2P(O)CH2COCH3, 4.5 equiv of t-BuOK, THF, -20 °C, 3 h) to produce enone 8 (89%, 2 steps). 

Scheme 2. The Total Synthesis of (+)-Palominol and (+)-Dolabellatrienone 
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Desilylation (4 equiv of HF.pyridine, THF, 23 °C, 3 h) was followed by Dess-Martin oxidation s (1.5 equiv of 

periodinane, CH2C12, 23 °C, 30 rain) to give the cyclization substrate 9 (90%, 2 steps). Pinacol cyclization was 

carried out by slow addition of 9 to low valent titanium (7 equiv of TiCI3-DME1.5, 30 equiv of Cu/Zn, 0.01 M in 

DME, -50 to -55 °C, 32 h addition, then 14 h) to provide a separable mixture of diols (2.1:1, 53%). 9 The 

predominant diol underwent dianion-accelerated oxy-Cope rearrangement (5 equiv of KH, THF, 45 °C, 1.5 h) 

followed by spontaneous aldol condensation to give a 1:1 mixture of products with trans- 11,5-fused ring systems, 

11 and 12 (70% total). The bicyclic ketone 12 was treated with 5 equiv of methyllithium (Et20, -20 °C, 2.5 h) to 

afford (+)-palominol (1) in 90% yield. 1° Synthetic palominol was oxidized with 5 equiv of pyridinium 

chlorochromate 11 (CH2C12, 23 °C, 1.5 h) to give (:t=)-dolabellatrienone (2) (71%). 12 

This synthesis of racemic 2 has made possible the determination of the preferred conformation, Unlike 

enantiopure 2, which is an oil, the racemate is a crystalline solid (mp 87-89 °C). The solid-state conformation of 

(+)-2 was determined by single crystal X-ray diffraction analysis to be as shown in Figure 1. The two rings of 

dolabellatrienone are not approximately coplanar, as has been proposed for the solution conformation based on 

NMR studies, lb but instead, nearly orthogonal (Figure 1). This conformation demonstrated for crystalline 2 is 

consistent with the previously observed NOE enhancements, zb and hence could also be a preferred conformation 

in solution. 13, 14 

Figure 1. Comparison of NMR-Based Conformation and X-Ray Structure of DolabeUatrienone 

NOE 

NOE-Derived Conformdon ~de view top view 
Shin and Fenical lb X-P, ay Structure 

The synthesis described herein provides (+)-1 in 11 steps (5.3% overall) and (+)-2 in 12 steps (3.8% 

overall) from famesol acetate and demonstrates for the first time that an anion-accelerated oxy-Cope rearrangement 

can produce strained medium ring compounds from larger, less strained carbocycles, which can be generated 

readily by reductive pinacol coupling. 
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