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A formal synthesis of dysiherbaine was achieved from p-mannitol using Grignard addition on chiral
imine, RCM and Michael addition as key steps.

© 2013 Elsevier Ltd. All rights reserved.

(—)-Dysiherbaine isolated from a Micronesian sponge Dysidea
herbacea by Sakai et al. is a potent neuroexcitotoxin and a selective
agonist of non-NMDA (N-methyl-p-aspartate) type glutamate
receptors in the central nervous system.' Similar compounds have
been isolated from different sources and they have been showing
excellent biological activities. Dysiherbaine 1 and neodysiherbaine
A 3 have a cis-fused hexahydrofuro [3,2-b] pyran bicyclic ring sys-
tem having a glutamic acid substructure. Malayamycin A 2 another
member of this family exhibits potent fungicidal activity.” Ezomy-
cin A; 4 is a bicyclic N-nucleoside and (Fig. 1) exhibits antifungal
and antibiotic activities.> (—)-Dysiherbaine 1 which is the first
example and core structure of this class of compounds has at-
tracted the attention of many synthetic chemists.!®!! In 2000
Masaki et al. reported the total synthesis of (—)-dysiherbaine from
17A in 10 steps and the key intermediate 17A was synthesized in
16 steps.’® In 2008 Pradilla et al. also synthesized the ent-17A in
13 steps in which ent-17B was converted into ent-17A by treating
with Mel.'" Later in 2011 Tamura et al. also synthesized 17A in 14
steps. In our opinion the key intermediate 17 will be a good start-
ing material not only for the synthesis of dysiherbaine but also for
other related molecules. Therefore we have undertaken the syn-
thesis of 17B and herein we report its synthesis in 12 steps from
easily available p-mannitol diacetonide with high stereoselectivity
and good yielding reactions. The key features of our synthesis are a
Grignard addition on chiral imine 6* followed by a RCM reaction,
a methodology which we have been using for the synthesis of
several heterocyclic (Scheme 1). Our synthesis starts from
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commercially available p-mannitol (Scheme 2) which was con-
verted into mannitol diacetonide using the literature procedure.*?
Oxidative cleavage of mannitol diacetonide yielded aldehyde 5
which upon condensation with p-methoxy benzylamine in the
presence of 4 A molecular sieves afforded chiral imine 6, which
was used as such for the next step without any further purification
(Scheme 2).

Treatment of imine 6 with vinyl magnesium bromide in THF at
0 °C gave anti-amino olefin 7 as an exclusive isomer.? The amino
functionality in compound 7 was protected as its Cbz derivative
by treatment with benzyloxy carbonyl chloride in the presence of
NaHCO; in MeOH to afford compound 8 in 88% yield.” The isopro-
pylidene group in compound 8 was cleaved off using 60% AcOH to
give diol 9. The N-Cbz protective group was advantageously
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Scheme 1. Retro synthetic analysis of dysiherbaine.
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Scheme 2. Reagents and conditions: (a) (i) NalO,4 on silica gel, CH,Cl,, 0 °C, 2h then,
(ii) PMBNH;, CH,Cl,, 0 °C, over night; (b) vinyl magnesium bromide, THF, 0 °C to rt,
1 h, 92%; (c) CBzCl, NaHCO3, MeOH, 0° C to rt, 2 h, 88%; (d) 60% CH3CO,H, 6 h, 80%;
(e) NaH, THF, 0 °C to rt, 84%; (f) O3, CH,Cl,, —78 °C, 87%.
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Scheme 3. Reagents and conditions: (g) vinyl magnesium bromide, THF, —78 °C to
rt, 6 h, 77%; (h) TBDPSCI, imidazole, 0 °C to rt, 1 h, 78%; (i) acrylic acid, DCC, DMAP,
0°Ctort, 1h, 80%; (j) Hoveyda-Grubbs second generation catalyst, toluene, reflux,
30 min, 85%; (k) aq HF, CH3CN, 0 °C to rt for 6 h then NaHCOs, 3 h, 79%; (1) H,-Pd/C,
MeOH, overnight, 73%.

utilized for the selective protection of the neighboring secondary
hydroxyl group of 9.° Thus treatment of compound 9 with NaH
in THF gave oxazolidinone 10. Oxidative cleavage of terminal dou-
ble bond in 10 with O3 in CH,Cl, at —78 °C produced lactal 11 in
87% yield (Scheme 3). Treatment of 11 with vinyl magnesium bro-
mide at —78 °C gave exclusively 12 in 77% yield. At O °C the forma-
tion of the other diastereoisomer is also observed. The primary
alcohol in 12 was protected as silyl ether using TBDPSCI and imid-
azole at 0 °C to produce 13.” The secondary alcohol in 13 was ester-
ified with acrylic acid, DCC, and DMAP at 0 °C to give diene 14 in
80% yield.® This diene 14, on reaction with Hoveyda-Grubbs sec-
ond generation catalyst in toluene under reflux® afforded lactone
15. Desilylation of 15 with aq. HF in acetonitrile at room tempera-
ture followed by Michael addition of liberated alcohol produced
the tricyclic core 16 of dysiherbaine 1'° in 79% yield. Reduction
of compound 16 with H,, Pd/C in methanol afforded the core struc-
ture of dysiherbaine 17B in 73% yield. The physical and spectro-
scopic data of compound 17B are in good agreement with the
literature values.!"!?

In summary, we have developed a formal efficient synthesis of
dysiherbaine from cheaply available mannitol as starting material.
The conversion of the key intermediate 17A to other related mole-
cules will be investigated in future.
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