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A SYNTHESIS OF THE MARINE ANTIBIOTIC (-)-MALYNGOLIDE FROM D-GLUCOSE
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Summary (-)~Malyngolide, an antibiotic from the marine blue-green alga Lyngbya
majuscula, was synthesized in about 30 7 yield from methyl 4,6-O-benzylidene—2-
deoxy-a-D-erythio-hexopyranosid-3-ulose, a chiral synthon easily derived from

commercially available methyl o-D-glucopyranoside

(-)-Malyngolide 1, an antibiotic active against Mycobacferwum smegmatis and Strepfococcus
-~
pyogenes, was 1solated in Moore's laboratory1 from a shallow-water variety of the blue-green
alga Lyngbya majuscula Gomont from Kahala Beach, Oahu The relative stereochemistry asmgned1
2,3

to C-2 and C-5 1n malyngolide was confirmed by two independent syntheses of the racemic form

An asymmetric total synth651s4 secured the absolute configuration of the natural antibiotic

1
~

In connection with our 1interest in the total synthesis of optically active natural

products using carbohydrates as chiral templates, we lmagined a strategy in which the S
configuration at C-5 of (~)-malyngolide 1s stereospecifically derived from C-3 of D-glucose
Methyl 4,6—0—benzy11dene—2-deoxy-a-D—ehgth&O-hexopyrano51d—3—ulose {E) 18 easily prepared5
1n five steps and bulk amount from commercially available methyl a—-D-glucopyranoside and was
used as the starting chiral synthon Treatment of the uloselg with nonylmagnesium bromide 1n

ether (0°, 3 h) stereospecifically afforded6 the tertiary alcohol 3 (85 %), m.p 83-84°(hexane)
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{a}D + 60.7°7 Acid hydrolysis (HCl O 3 N-acetome, 2 3,v/v, 70°, 5 h) of the alcohol iigave a

cyclic hemiacetal which was condensed without purification with carbethoxyethylidene

o

tr1phenylphosphorane8 ( 8 equiv.) 1n ethyl acetate (75 °, 20 h) to provide the E-isomer 4 as

the sole product (70% from alcohol 3), m p. 65-66° (hexane), {a}D + 13°. Compound ﬁ was reduced
1n quantitative yield (HZ’ Pd/C 10 7, ethanol,0 5 h) to a diastereoisomeric mixture of esters
3'(1.1, according to 1H n.m r ), m.p. 60-61° (hexane), which were not separated at this stage
The esters 2 were quantitatively hydrolyzed (NaOH 2 N 1n ethanol, 60°, 1 h) to the correspon-
ding diastereoisomeric acids e, m p 104-107° (ethyl acetate-hexane), which regiospecifically

cycllzed9 (dipyridyl disulfide-PPh, 1in xylenelo, 20°, 12 h) to the epimeric $ -lactones

3

-14°, and 8, {a}D + 2.7°, separated on silica gel (chloroform-acetone,7 3,v/v)
~

(90 72) 7, {u}D

Oxidative cleavage of the triol 7 (lead tetraacetate, 2.5 equiv 1n toluene-acetonitrile,4 1,
“~

v/v, =40°, 0 5 h) followed by reductlon11 (PhZSnH in ethyl ether, 0°, 1 h) delivered (-)-

2
malyngolide 1 (60 % from the triol 7), m p 36-37° (mass crystallization), {a}D -12.7°,
~ ~

13C)

natural productl, {a}_ -13°, colorless o1l The n.m r. spectral properties (1H and

D
of this hydroxy lactone 1 were virtually identical with those previously reported for the
~
naturally occuring (-)-malyngolide .
A similar sequence of reactions was performed on the triol 8 to give (+)-epimalyngolide
-~

‘3 (60 7 from the triol 8), m p 29-30° (mass crystallization), {a}_ + 17°, litt 4 {a}D+ 19 1°
~

D
This lactone was easily epimerized to 1 by treatment with KOBu® 1n DMSO, so that (-)-
A

malyngolide was synthesized from the chiral starting ulose 1in about 30 7 yield.
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