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Synthesis of (+)-Cyclobutastellettolide B

Significance: (+)-Cyclobutastellettolide B is a nat-
ural product isolated in 2019 from a Stelleta sp. 
sponge (S. A. Kolesnikova et al. J. Nat. Prod. 2019, 
82, 3196). It features a 6/6/4 fused tricyclic core, in-
cluding a fully substituted cyclobutane, rendering it 
an interesting target for total synthesis.

Comment: Vinyl bromide B was rapidly elaborated 
into ester D using a Johnson–Claisen rearrange-
ment. Installation of the -tertiary aldehyde in H 
was achieved via ring opening of the cyclopropane 
in G. Wittig reaction followed by oxidation yielded 
diketone J which smoothly underwent the desired 
Norrish–Yang cyclization, followed by lactonization, 
to yield the natural product.

concd HCl, acetone, Δ

(+)-Cyclobutastellettolide B
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1. t-BuLi, Et2O–hexanes (5.7:1), –78 °C
    then DMF, –78 °C to r.t.
2. NaBH4, THF–MeOH (10:1), 0 °C

92%

1. PvOH (5 mol%)
    CH3C(OEt)3, Δ
2. AcOH–Ac2O (1:1)
    then Et3N
    DMAP (50 mol%) 
    0 °C to r.t.

84%

1. MCPBA, NaHCO3, CH2Cl2
2. B(C6F5)3 (50 mol%), PhMe
3. E, DBU (10 mol%)
    DMF, 50 °C

70%, E/Z = 1:1

Et2Zn, TFA 
CH2Cl2–hexanes (1.7:1), 0 °C
then CH2I2, CH2Cl2, 0 °C to r.t.

88%, dr = 1.1:1 97%

Ph3PEtBr, n-BuLi
 THF–hexanes (20:1), 0 °C

94%

1. K2OsO4•2H2O (10 mol%), NMO
    acetone–H2O–t-BuOH (20:1:1)
2. (COCl)2, DMSO, CH2Cl2, –78 °C
    then Et3N, –78 °C to r.t.

89%
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TiCl4 (40 mol%)
CH2Br2, –35 °C

Simmons–Smith
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rearrangement

Norrish–Yang
cyclization

95%

90%

OTMSN
TMS

E

F

J. Am. Chem. Soc. 2020, 142, 8116

H

SYNFACTS Contributors: Erick M. Carreira, Lukas Lüthy
Synfacts 04012022, 18(01), 0001 Published online: 17.12.20211 861 -1 958186 1- 194 X
DOI: 10.1055/s-0041-1737183; Reg-No.: C07421SF Georg Thieme Verlag KG  Rüdigerstraße 14, 70469 Stuttgart

Category

Synthesis of Natural 
Products and 
Potential Drugs

Key words

(+)-cyclobutastellet-
tolide B

Johnson–Claisen 
rearrangement

Simmons–Smith 
cyclopropanation

Norrish–Yang 
cyclization

T
hi

s 
do

cu
m

en
t w

as
 d

ow
nl

oa
de

d 
fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 U
na

ut
ho

riz
ed

 d
is

tr
ib

ut
io

n 
is

 s
tr

ic
tly

 p
ro

hi
bi

te
d.


