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Stereoselective Total Synthesis of Bioactive Marine Natural Product
Biselyngbyolide B
Sayantan Das, Debobrata Paul, and Rajib Kumar Goswami*

Department of Organic Chemistry, Indian Association for the Cultivation of Science, Jadavpur, Kolkata-700032, India

e 18-membered macrolide with four stereogenic
centers;

* Exhibits inhibitory growth of human cervical
cancer and leukemia cells;

* Cytotoxic against various human tumor cell lines
in submicromolar concentrations;

* Biselyngbyolide B possesses 30- to 100- fold
OH OMe apoptosis-induction compared to congener,
Biselyngbyaside

Nicole Nava | Liu Group | Boston College



Retrosynthesis:

=
| =
OH
\|/\/\ |\| 8
= Shiina
Intramolecular Y\/ j Esterification ! =
0, I > OQ/O ’l,// [ >
Heck Coupling | O CH 2
N ~ |
NN
OTBDPS OMe
2 7 OTBDPS OMe
9
I~ TBSO ’
Julia-Locienski N-N g
ulia-Locienski 2 “,
8 + 9 ' > N\NJ\ S | * o
Olefination i ,,S OTBDPS
Ph
OMe 11



Synthesis of Intermediate 8:
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Synthesis of Intermediate 8:
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Table 1 0°C, 45 min THF, -78°C, 4 h Vs
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Synthesis of Sulfone 10 and Aldehyde 11:

1. (COCI),, NEt; e TBDPSO TBDPSO
z DMSO, CH,CI, 1. DIBAL-H, CH,Cl, /\(Bn ", 1. NoaBH4, M.eOH
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Swern Oxidation:
_ R
® 5 AR R R
@% o cl Y 3 5
6 oY Qi {cl :OH H.O®
S O | |/\ O "
A S0 o S SI | > (Q H \'
@ B ® N s H” M:NEt, /g)%)
H H /S\
Witting Olefination:
R
Ph\Eh 0 Ph\?g) 0 : 242 PhsPO o (2471
PARNS - P. ~ retro .
Ph OEt Ph” %OEt * Rq EtOZC“H”\H\ \ |
O
L i = o  EtOC

PhsP”



Synthesis of Sulfone 10 and Aldehyde 11:

1. (COCl), NEt3 TBDPSO TBDPSO
z DMSO, CH,CI, 1. DIBAL-H, CH,Cl, /\(Bn ", 1. NoaBH4, M.eOH
TBDPSO/\/-\ -78°Cto 0°C,2h R | o, -78°C, 15 min - S \ | 0°C, 30 min _
OH 2. PhsP=CH(Me)CO,Et E10,C 2.18,TiCl,, DIPEA Zf 2. TiCl, NEt;, DMAP
16 toluene, 80°C, 24 h CH,Cl,, -40°C to -78°C, 1 h O OH CH,Cl,, 0°C to RT, 6 h
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Synthesis of Sulfone 10 and Aldehyde 11:

1. (COCI),, NEt; e TBDPSO TBDPSO
z DMSO, CH,CI, 1. DIBAL-H, CH,Cl, /\(Bn ", 1. NoaBH4, M.eOH >
TBDPSO/\/-\ -78°Cto 0°C,2h R | o, -78°C, 15 min S \ | 0°C, 30 min _ |
OH 2. Ph;P=CH(Me)CO,Et E{O.C 2. 18, TiCl,, DIPEA \7f 2. TrCl, NEt;, DMAP
toluene, 80°C, 24 h 2 CH,ClI,, -40°C to -78°C, 1 h S 0] OH CH,Cl,, 0°C to RT, 6 h OH
16 17 19 20
Sodium Borohydride Reduction:
H
|
_I?éHNa@
s " TN
O o)

T AD o X Zuon o

S NM . S N/K/L H _ L

\__< R \_< R HO R

Bn Bn
Hydroxyl Protection: ~
Ph—ClI
PH
ph\T/hph TBDPSO TBDPSO
| N\ (\NK@ | ‘ty | 1,
(& @ :0 TrO
R OH OH

PLIN Q
/@\



Synthesis of Sulfone 10 and Aldehyde 11:
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Synthesis of Sulfone 10 and Aldehyde 11:
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Synthesis of Sulfone 10 and Aldehyde 11:

| =
=
TBDPSO 1. NaH. Mel. THF HO 1.1BX, EtOAc 1. DIAD, PPhg, 23 N-N .
0°C fo RT 6 h 80°C, 3 h | THF, 0°C to RT, 2 h N’ e |
N™ °s
Tro | 2. TBAF, THF Tro | 2. CrCl,, CHI3, THF HO 2. (NH4)gM0,0,4+4H,0, H,0, Pf{ %
0°C, 3 h 0°Cto RT, 2h EtOH, 12 h OMe
OH OMe then OMe
20 21 CSA, CH,Cl,/ MeOH (1:1), 5 min 22 10
Mitsunobu Reaction: .
:PPh ® U
)\ )OJ\ 0 ( 3 j)J\ l|3Ph3 Ph3P \/\R S Ph Ph\ S\/\
_N. O H* )\ ® )\ Qo proton transfer b ! N R
0~ °N \[( Y OJ\N”N\H/O o” N \[( :S N, - N \I(
o . H | N \' NN
H (e} (0] N\l\i/
O _PPhj

Oxidation to Sulfone:

)\OJ\”,N\”/OY

@)

|:>h\ Ph\ O\\ //O
Ne_-S<_"~ (NH4)gM07024°4H,0 N S~g
N T R - NI



Synthesis of Sulfone 10 and Aldehyde 11:

1. TBDPSCI, imidazole
CH,Cl,, 0°C to RT, 5 h
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Synthesis of Sulfone 10 and Aldehyde 11:

1. TBDPSCI, imidazole
CH,Cl,, 0°C to RT, 5 h
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Synthesis of Acid Fragment 9:

1. CSA, CH,Cly/ MeOH (4:1),
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Synthesis of Acid Fragment 9:

1. CSA, CH,Cly/ MeOH (4:1),
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10 1 26 9
Pinnick Oxidation:
H
) O H OH




Completion of Biselyngbyolide B:

8/ent-8, MNBA, NEt;, DMAP Table 2 TBAF “
CH,Cl,, RT, 2 h THF, 0°C, 2 h
OTBDPS OMe OTBDPS OMe OTBDPS OMe OH OMe
9 7 27 2
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Completion of Biselyngbyolide B:

8/ent-8, MNBA, NEt,, DMAP‘ Table 2 . TBAF
CH,CI5, RT, 2 h THF, 0°C, 2 h
OTBDPS OMe OTBDPS OMe OH OMe
9 7 27 2
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Table 2. Optimization of Intramolecular Heck Cross-Coupling

Temperature

Entry Reagents °C) Time (h) Yield (%)
1 Pd(PPh;), NEt;, MeCN 60 3 decomposition
PdCl,(MeCN),, NEt,, "y
2 CO,H,, MeCN 25 3 decomposition
PdCl,(PPh,),, K,CO,,
3 Bu,NCl, DMF 60 3 trace
A Pd(OAc),, K,CO,, 50 1 c3

Bu,NCI, DMF




