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AJ~ract : The C1-C28 portion of  the cytotoxic natural prodnct, ampbidinolide B1 ( la), 
was syntbasized enantiosclcctively using as key steps Evans cl#ral o x a z o l i ~  
clamdstry, Slnn-plass asymmeUic epordda6on, and the ~ Claiwn rem'taaaemeat. 
Tbeovernll yidd is 3.6~ in 13 step sequence starting from propionyl oxazolidinone 2. 
© 1997 Elsevier Science Ltd. 

Amphidinolides A-Q have recently been isolated from dinoflagellates, genus amp/ffd/ninm, 
symbiotic with the Okinawan marine flatworms and generally exhibited polmat toxicifies against cancer 
tumor cell lines, ta Although the chemical structures of them were eluejd~t~l mainly on the basis of 
extensive spectroscopic studies including 2D NMR experiments, their configurations still remain unclear 
except for amphidinolides B, J, and L. s~ 
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HO"~e _~t~'. ~ "OH 3~.,,, ~ la : Amphidinolide B1 (RI=R4=OH, R2=R3=H) 
: Z ~ , ~  itt lt~ O I 2S lb : Amphtdlnolide B2 (R2=R4---OH, RI=R3=H ) 

29 2 e ~ 2 7  lc : Amphidinolide B3 (RI=Rs---OH, R2=R4=H) 

In a program toward the total synthesis of amphidinolide B1 (la), we report hexein the first 
enantioselective synthesis of the C1-C28 fragment of amphidinolide B1 (la). The features of the synthesis 
(Scheme I) are Evans oxazo "hdinone chemistry for the chirality at Cll ,  Sharpless asymmetric epoxidation 
for the CS,C9-epoxide moiety, aad the orthoester Claisen rearrangement for the inlroduction of C6,C7-trans 
double bond and an ester functionafity at C3, which would be used in the final functional group 
mmsformalions. 

First, oxazolidinone 2 was treated with 2,3-dibromopropene using Evan's protocol s to give the 
alkylation product 3 in 70% yield as a 96:4 mixture of diastereomers (determined by capillary GC). 
Oxazolidinone 3 was reduced to the primary alcohol 4 and the alcohol 4, after filtration to recover chiral 
oxazolidinone, was converted into the mesylate $ in 85% two step isolation yield. The meaylate 5 was then 
treated with potassium cyanide to provide the nitrile 6 in 78% yield. After the nitrile 6 was reduced by 
DIBAL, the crude aldehyde 7 was treated with (carbethoxymethylene)Iriphenylphosphorane to yield the 
thermodynamically more stable uam conjugate ester 8 in 80% two step isolation yield. The eater 8 was 
then Iramformed to an allyfic alcohol 9, a key intermediate in the synthesis, in 72% yield. Sharpless 
asymmetric epoxidation of the allylic alcohol 9 using L-(+)-DIIrl " and TBI-I~ afforded the epoxy alcohol 10 
in 90% yield as a 90 : 10 ratio of diastereomers (determined by capillmy GC). Swern oxidation of primary 
alcohol 10 and subsequent reaction of the crude aldehyde 11 with vinylmagnesium bromide provided a 
mixture of diasteteomeric allyfic epoxy alcohol 12 in 68% yield. The diastereomeric ratio of 12 was not 
analyzed. Orthoester Claisen rearrangement of 12 ~ (66% isolation yield) and DIBAL reduction (1.1 equiv) 
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of the T,~-unsaturated ester 13 afforded a mixture of products consisting of aldehyde 14 as a major 
component. The crude aldehyde 14 was sequentially treated with [1-(carbethoxy)ethylene]triphenyl- 
phosphorane to provide the conjugate ester 153 in 40% two step isolation yield. 
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g ~9(Rff iCH20H } a ~ 2 ( R f H )  d ~  5(R=OMe) 
3 (R ffi CH=ffiC(Br)CH2) • (" 6 (R = CN) 

7 (R = CliO) 
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i ~ 10 (R = CH2OH) I ~ 13 (R ffi GO2Et) 
14 (R = CHO) j ~ 11 (R = CHO) m 
18 (n (E)-C(CHa)fCHCO2Et) 12 (R ffi CH(OH)-CHffiCH 3) z 

Scheme I. S'ynthuis of 01-C28 Portion 18 of Amphldlnollde B1. 

(a) LDA, THF, -78°C, 30 mln; 2,3-dlbromopropene, -45°C, 10 h, 70 %. (b) LAH, ether, 0°C ; warmed to rt, 1 h. 
(c) MaCI, TEA, CH2CI2, 0°C, 1 h, 85% overall. (d) KCN, DMSO, 55°C, 5 h, 78%. (e) DIEAL, CH2CI2, 0cC, 311. 
(0 (¢ad)ethoxymethylene)tdpherlylphosphorsme, benzene, 50°C, 4"1, 80% overall. (g) DIBP.L, THF, -78°C,3h, 72%. 
(h) TI(O4-Pr)4, L-(+)-DIPT, 4A MS, t-OuOOH, CH2Ct2, -20°C, 2day, 90%. (I) OMSO, (COCt)2, CH2CI=, -78°C; TEA, -78°C 
to warm up, 81%. (j) vinyfrneOnesium brondde, ether, 0°C, lh, 68%. (k) CH3C(OEt)3, cat. pmpionlc acid, 90°C, 12 h, 66%. 
(I) DIBAL, TIFF, -78°C, lb. (m) [1-(carbethow)ethylene]trlphenylpho~ohorane, toluene, 50°C, 5h, 40% overall. 

In summary, enantioselective synthesis of the C1-C28 portion of the cytotoxic natural product, 
amphidinolide B1, was efficiently completed in 3.6% overall yield v/n 13 step sequence starling from 
propionyl oxazolidinone 2. 
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