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A SYNTHESIS OF THE MARINE ANTIBIOTIC (-)-MALYNGOLIDE FROM D-GLUCOSE 

Jean-Rens Pougny, PatrIck Rollln and Pierre Slnay* 

Laboratolre de Blochlmle Structurale, E R A 739, U E R de Sciences 

Fondamentales et AppllquiZes, 45046 OrlGans Csdex, France 

Surmnary (-)-Malyngollde, an antlblotlc from the marine blue-green alga !_yngbyU 

majuncti, was synthesized In about 30 % yield from methyl 4,6-O-benzylidene-2- 

deoxy-cc-D-tihyRhR0-hexopyranosld-3-ulose, a choral synthon easily derived from 

commercially avallable methyl a-D-glucopyranoslde 

(-)-Malyngollde 1 
-’ 

an antlblotlc active against MycobacRwm hmegmatcn and SZA~JROCCCCLL~ 

pyOgQME4, was Isolated =n Moore's laboratory' from a shallow-water variety of the blue-green 

alga Lyngbya mujunc&a Gomont from Kahala Beach, Oahu The relative stereochemlstry assIgned' 

to C-Z and C-5 In malyngollde was confirmed by two Independent syntheses of the racemlc form 2,3 

An asymmetrIc total synthesls4 secured the absolute confIguratIon of the natural antlblotlc 

1 

In connectlon with our Interest in the total synthesis of optlcally active natural 

products using carbohydrates as choral templates, we lmaglned a strategy In which the S 

configuration at C-5 of (-)-malyngollde 1s stereospeclflcally derived from C-3 of D-glucose 

Methyl 4,6-0-benzylldene-2-deoxy-a-D-ehy~~~-hexopyranosld-3-ulose (2) 1s easily prepared5 

In five steps and bulk amount from commercially avaIlable methyl a-D-glucopyranoslde and was 

used as the starting choral synthon Treatment of the ulose2 with nonylmagneslum bromide ln 

ether (O', 3 h) stereospeclflcally afforded6 the tertiary alcohol 3 (85 X), m.p 83-84"(hexane) 
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Id, + 60.7 
07 

Acid hydrolysis (HCl 0 3 N-acetone, 2 3,v/v, 70°, 5 h) of the alcohol 3 gave a 
w 

cyclic hemlacetal which was condensed wlthout purification with carbethoxyethylidene 

trlphenylphosphorane8 ( 8 q e ulv.) ln ethyl acetate (75 ', 20 h) to provide the E-isomer 4 as 

the sole product (70% from alcohol 3), m p. 65-66" (hexane), Ia}, + 13'. Compound 4 was reduced 

in quantltatlve yield (H2, Pd/C 10 %, ethanol,0 5 h) to a dlastereolsomerlc mixture of esters 

5 (1.1, according to lH n.m r ), 
?r 

The esters 5 were quantltatlvely 
,v 

m.p. 60-61' (hexane), which were not separated at this stage 

hydrolyzed (NaOH 2 N In ethanol, 60°, 1 h) to the correspon- 

ding dlastereolsomerlc acids 6, m p 104-107" (ethyl acetate-hexane), which regiospecifically 
?r 

cycllzed' (dlpyrldyl disulfide-PPh3 In xylene lo, 20", 12 h) to the eplmerlcb-lactones 

(90 W) 7, (cL)D -14", and 8, (a), + 2.7", separated on slllca gel (chloroform-acetone,7 3,v/v) 
'c ?r 

Oxldatlve cleavage of the trio1 7 (lead tetraacetate, 2.5 equlv In toluene_acetonltrile,4 I, 
Y 

v/v, -4o", 0 5 h) followed by reduction " (Ph2SnH2 ln ethyl ether, O", 1 h) delIvered (-)- 

malyngollde 1 (60 % from the trio1 7), m p 
m Y 

36-37' (mass crystalllzatlon), {a), -12.7", 

natural productI, ta1, -13O, colorless 011 The n.m r. spectral propertles (lH and 13C) 

of this hydroxy lactone 1 were virtually ldentlcal with those previously reported for the 
N 

naturally occurlng (-)-malyngolide . 

A slmllar sequence of reactrons was performed on the trio1 8 to give (+)-epimalyngolide 

9 (60 % from the trio1 81, m p 29-30' (mass crystallization), 
Y * 

ti, + 17", 11tt 4 Icr},+ 19 1" 

This lactone was easily eplmerized to 1 by treatment with KOBut In DMSO, SO that (-)- 
+ 

malyngollde was synthesized from the choral starting ulose In about 30 % yield. 
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