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Abstract: Synthesis of marine eicosanoid constanolactone E was achieved through the one-pot 
formation of chiral cyclopropane derivative 4 using the anion of allyl phenyl sulfone and chiral 
epoxymesylate 3. Copyright © 1996 Elsevier Science Ltd 

Constanolactone E, isolated from the marine red alga Constantinea simplex, is a cyciopropane- 

containingeicosanoid.l~ The absolute configurations of C-l  l and -12 positions were determined based on the 

CD spectrum of the corresponding di-p-bromobenzoate derivative. The absolute configurations of C-5, -6 and 

-8 positions remain to be clarified. The synthesis of the chiral cyclopentane derivative was previously reported, 

using the anion of allyl phenyl sulfone and chiral diepoxide 3 and the stereocontrolled synthesis of antibiotic 

brefeldin A using this reaction was achieved. 4 To explore potential applications of the cycloalkane formation, a 

new method for the synthesis of  chiral cyclopropane derivative was developed and the synthesis of  

constanolactone E using this new method was achieved. The cyclopropane formation is carried out in a one- 

pot process involving the following sequences: 1) an anion of allyl phenyl sulfone reacts with chiral epoxide i to 

give epoxysulfone ii, 2) a deprotonation of  ii in situ generates an anion of  epoxysuifone iii and 3) 

intramolecular cyclization gives chiral cyclopropane derivative iv, having requisite chiral centers at C-5 and -6. 5 

The cyclopropane derivative iv was converted to v, corresponding to the C-1--'9 segment of constanolactone E, 

by removal of the phenylsulfoyl group, oxidative cleavage of the double bond and reduction of aldehyde. 

s ? "5 

ttO..! 

HOI,'Z2 

constnno]ac tone E ( t )  

i ii ~ iii J 

[-I OR PhO2S _004 / 
RO - " " ~  s "- 5 

R q ~ R  j . ,  
H V H iv 

Reaction of the iithio derivative of allyi phenyl sulfone (2.4 equiv.) with chiral epoxymesylate 3 (1.0 

equiv.), prepared from epoxyalcohol 2, 6 in THF at -78°C to room temperature over 12 h, gave chiral 

cyclopropane 4 as a diastereomeric mixture at C-8 in a ratio of 8:1 in 83% yield (Scheme 1). 7 Without 

separation of the diastereomers, the hydroxyl group in 4 was protected as TBDPS ether, the phenylsulfonyl 

group was removed by treatment with Sml2 in the presence of HMPA and the terminal olefin was oxidized by 
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ozone  to give a mixture o f  a ldehydes 5a and 5b (5a : 5b = 8 : 1). Epimerizat ion o f  the C-8 posi t ion in 5a was 

carried out by treatment with K2CO3 in M e O H  at 55°C to afford a ldehyde 5b predominant ly  (5a : 5b = 1 : 15), 

bearing the requisi te chiral centers  at C-5, C-6, and C-8 corresponding to the C - 1 - 9  segment .  A ldehyde  5b  

was converted to sulfone 6 in the following three steps: 1) NaBH4 reduction to alcohol, 2) thioetherification and 

3) m C P B A  oxidation of  phenylthio ether. 

Coupl ing reaction of  sulfone 6 with a ldehyde 7, 8 corresponding to the C -10 -20  segment ,  afforded E- 

olefin 9, via alcohol 8, by the Julia's method.  9 Fol lowing the selective deprotect ion o f  T B D M S  ether  in 9, 

hydroxymethyl  group was conver ted  to the methoxycarbonyl  group. Deprotect ions o f  acetonide and TBDPS 

ether,  and then lactonizat ion comple ted  the synthesis  o f  constanolac tone  E (1), [Ct]D +34 ° (c 0.18, MeOH).  

The spectral data o f  I and the reported data of  natural constanolactone E, [0t]D +33 ° (c 0.22,  MeOH),  la were  

identical  including the s ign o f  optical  rotation. This  synthesis  conf i rmed  the absolute  conf igura t ion  o f  

cons tanolac tone  E to be 5R, 6S, 8R, 11R, and 12S. 
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Reagents and conditions : A. MsCI, DMAP, CH2CI 2, r.t., 97%; B. allyl phenyl sulfone, BuLl, THF, -780C ~ r.t., 83%; C. i) TBDPSCI, 
imidazole, DMF, r.t., 81%, ii) SmI 2, HMPA, THF, r.t., 92%, iii) 03, CH2CI2-MeOH, -78°C, Me2S, r.t., 80%; D. K2CO 3, MeOH, 55°C, 99%; E. 
i) NaBH4, MeOH,0°C, 98%, ii) PhSSPh, Bu3P, Py, r.t., 99%, iii) mCPBA, Na2HPO 4, CH2CI2, r.t., 99%; F. BuLl, THF, -780C, then 7, 80%; 
G. i) Ac20, Py, DMAP, r.t., 70%, ii) Na-Hg, MeOH-THF, 0°C, 56%; H. i) AcOH-H20-THF, r.t., 85%, ii) PDC, 4AMS, CH2CI2, r.t., iii) 
NaCIO 2, tBuOH-H20, 0*C, iv) CH2N 2, Et20, 0°C, 85% (3 steps); v) AcOH-H20 (4: l), r.t., 77%, vi) Bu4NF, DMF, 45°C, then 1N HCI, 60%. 
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