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THE SYNTHESIS AND ABSOLUTE CONflGURATlON OF THE NOVEL 

lCHTHYOTOXlC MACYLGLYCEROL, UMBRACULUMIN A 

Edna Faria De Medeiros, John M. Herbert and Richard J. K. Taylor,* 

School of Chemical Sciences, University of East Anglia, Norwich NR4 7TJ, UK. 

Abstract: A total synthesis of umbraculumin A (1) in homochiral form is described. 

Skin extracts of the opisthobranch mollusc Umbra&urn medittwaneum were recently shown to contain the 

novel diacylglycerols umbraculumin A (1) and umbraculumin C (2). their structures being determined by 

spectroscopic means.’ These compounds were shown to be very toxic to the mosquito fish Gambusia affinis 

at 10 &ml and 0.1 @g/ml, respectively.’ Given the current interest in marine defense allomones1-3 and 

our own involvement with the development of stereospecific routes to conjugated polyenes3e4 and the 

synthesis and biological screening of novel diacylglycerols,5 we embarked upon the synthesis of 

umbraculumin A. The successful synthesis, which is shown in the Scheme, also serves to establish the 

absolute configuration of umbraculumin A. 
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The key carboxylic acid 76 was prepared by oxidation of aldehyde 6, readily available by organolithium 

addition to pyrylium perchlorate using our recently published methodology.3*4 Homoiogation of 

propargyl alcohol followed by “zipper” isomerisation’ gave the l-alkyne 3 which was efficiently 

converted into the isomeric P-alkyne 4 using Brandsma’s procedure.6*g Alkyne reduction followed by 

bromination gave the E-alkenyl bromide 5. Lithlation of 5 followed by addition of pyrylium 

perchlorate and rearrangement of the resulting 2H - pyran produced the requisite ZE - dienal 6.394 

With acid 7 in hand, we prepared the 4-methoxybenzylated glycerol derivative 8’O in chiral form 

from D-mannitol. Acylatbn of 8 with acid 7 gave the 1-acyl derivative 9 in 50% yield accompanied by 

smaller amounts of the P-acyl isomer and dlacylated material. Acylatbn of 9 with senecbic acid folbwed 

by removal of the protectfng group using DDQ gave umbraculumln A as an oil, [alo -27.7 (c 0.7, 

CHCl3). lit.1 [a]D -24.3 (c 0.8, CHCQ), with ‘H- and 13C-NMR spectral data entirely consistent 

with the literature’ values. The use of D-mannitol as starling material establishes that umbraculumin A 

has the 2(S)-configuration i.e. it is an sn-l,2-diacylglycerol. We are currently optimising the 

synthetic procedures described above and will then apply them to the synthesis of umbraculumin C. This 

work will bs described In a full paper. 
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PMmnitol 

&9gQ6& [MPM = 4-MeOC8HqCH2- : R = ECH3CH=CH(CH2)5-] 

(i) LiNH2, NH3 (liq.). C5HllBr (85%) (ii) H2N(CH2)3NH2. Li. h3uOK (85%) 

(iii) tBuOK, DMSO. 80°C 5 min (93%) (iv) Li. NH3 (liq.) (98%) 

(v) Ph2PCH2CH2PPh2, 2Br2 (94%) (vi) Li, ether (vii) Pyrylium perchlorate (57% over 2 steps) 

(viii) NaC102, aq. tBuOH, 2-methylbut-2-ene (92%) (ix) 7, DCC, DMAP (50%) 

(x) Me2C=CHC02H, DCC, DMAP, iod (xi) DDQ, aq, CH2C12 (29% over 2 steps) 
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