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§  Marine cyanobacteria are recognized to be a rich source of 
novel biologically active secondary metabolites.  

§  (—)-Lyngbyaloside B is a 14-membered macrolide glycoside 
that was isolated from the marine cyanobacterium Lyngbya sp. 
collected at Palau by the Moore group.  
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regioselectively reduced[15] to deliver 1,3-diol 11. Protection of
11 as its p-methoxybenzylidene acetal and DIBALH reduc-
tion[16] led to alcohol 12, which was oxidized[17] to give
aldehyde 6.

Building block 7 was synthesized from aldehyde 13[18] in
six steps (Scheme 3). Brown asymmetric crotylation[19] of 13

(77 %, e.r. 96:4, d.r.> 20:1),[14] silylation of the derived alcohol
14, and subsequent removal of the MPM group gave alcohol
15. Oxidation[20, 21] of 15 to carboxylic acid 16 followed by
condensation with alcohol 17[11] afforded ester 7.

With the requisite building blocks available, we proceeded
to elaborate the macrocyclization precursor 5 and completed
the synthesis of 1 (Scheme 4). Abiko–Masamune anti-aldol
reaction[11] of the boron enolate derived from 7 with aldehyde
6 under standard conditions (Cy2BOTf, Et3N, CH2Cl2, !78 to
0 8C) afforded alcohol 18 in 87% yield (d.r. 10:1).[22, 23]

Stereochemical assignment of the C10 and C11 stereogenic
centers of 18 was made through NMR experiments on
suitable derivatives.[24] Silylation[25] of 18 followed by reduc-
tion of the ester moiety gave alcohol 19, which was tosylated
and then reduced with LiEt3BH to furnish olefin 20.
Oxidative cleavage of 20 provided aldehyde 21 (92 %, two
steps), and subsequent vinylogous Mukaiyama aldol reac-
tion[12] with silyl dienol ether 8[10] (BF3·OEt2, CH2Cl2, !95 8C)
gave dioxinone 22 in 87 % yield, along with its C5 epimer in
8% yield, and the two epimers were separable by flash
column chromatography over silica gel. Silylation of 22 and
removal of the MPM group afforded the macrocyclization
precursor 5. Thermolysis of 5 in refluxing toluene (1 mm) for
20 min most effectively realized the macrocyclization via an
acyl ketene intermediate to deliver macrolactone 23.[26]

Exposure of 23 to mild acidic methanol effected cleavage of
the TES groups and concomitant cyclization of the tetrahy-
dropyran ring to afford methyl acetal 24 (88%, two steps).[27]

At this point, the absolute configuration of the C5 stereogenic
center was established by NOE experiments.[24] Selective
removal of the TBDPS group[28] of 24 (98 %), followed by
selective oxidation[29] of the liberated primary alcohol (96 %),
and ensuing Takai iodoolefination[30] provided vinyl iodide 3
(54 %) as an inseparable 7:1 mixture of E/Z isomers.[22] Stille-
type reaction[8] of 3 with vinylstannane 25[31] led to vinylsilane
26 (73%), which was treated with NBS to afford bromodiene
27 (91%).[32, 33] Stereoselective glycosylation[7] of 27 with

Scheme 1. Planned synthetic approach to 1. Bn= benzyl, Bz =benzoyl,
TBS = tert-butyldimethylsilyl, Mes=2,4,6-trimethylbenzenesulfonyl,
MPM=p-methoxyphenylmethyl, TBDPS= tert-butyldiphenylsilyl, TES=
triethylsilyl, TMS= trimethylsilyl.

Scheme 2. Synthesis of aldehyde 6. DCE =1,2-dichloroethane,
DDQ= 2,3-dichloro-5,6-dicyanobenzoquinone, DIBALH=diisobutylalu-
minum hydride, DIPT= diisopropyl tartrate, DMF=N,N-dimethylform-
amide, DMSO= dimethylsulfoxide, MS = molecular sieves, Red-Al=
sodium bis(2-methoxyethoxy)aluminum hydride, PPTS =pyridinium
p-toluenesulfonate, py= pyridine, THF = tetrahydrofuran.

Scheme 3. Synthesis of ester 7. aq. = aqueous, DCC =N,N-dicyclohex-
ylcarbodiimide, DMAP=4-dimethylaminopyridine, DMP=Dess–
Martin periodinane, Ipc= isopinocampheyl.
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Thank you for your attention! 


