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Synthesis of the Rubrolone Aglycon

Significance: Boger and co-workers report a con-
cise total synthesis of the rubrolone aglycon. To 
construct the pyridine and the tropolone motifs 
present in the natural product, the authors based 
their synthetic strategy on two unusual Diels–Alder 
reactions.

Comment: The synthesis features an intramolecu-
lar hetero Diels–Alder reaction, involving an O-alkyl 
,-unsaturated oxime as diene, to construct the 
substituted pyridine D. A second Diels–Alder reac-
tion featuring diene F and cyclopropenone ketal G 
as dienophile gave access to the cycloaddition 
product H. Upon oxidation and subsequent nor-
caradiene rearrangement, the tropolone J was ac-
cessed.
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8 steps
triisopropylbenzene

185 °C

70% yield57% yield

H

I

F D

J Rubrolone Aglycon

1. KOH, PhI(OAc)2

    MeOH, 0 °C
2. TFAA, Et3N
    CH2Cl2
3. Br2, CH2Cl2, 0 °C
4. KOt-Bu
    DMF, 0 °C

E
G

E, Pd(PPh3)4
THF–DMF (4:1)

50 °C

95% yield

59%

Stille
cross-coupling

G, r.t.

97% yield

Diels–Alder reaction

1. NBS, MeOH–THF (1:1), 0 °C
2. 90% aq TFA, CH2Cl2

1. DBU, CH2Cl2, 0 °C
2. 90% aq TFA, CH2Cl2

1. LiOH·H2O
    THF–MeOH–H2O (3:1:1)
    50 °C
2. TMSBr, MeCN, Δ
3. Zn, NH4Cl, EtOH, 60 °C
4. NBS, DMSO

58% yield from H 47% yield

hetero-Diels–Alder
reaction

norcaradiene
rearrangement

H

H

SYNFACTS Contributors: Erick M. Carreira, Vincent A. P. Ruf
Synfacts 01022024, 20(02), 0117 Published online: 16.01.20241 861 -1 958186 1- 194 X
DOI: 10.1055/s-0043-1772973; Reg-No.: C01424SF Georg Thieme Verlag KG  Rüdigerstraße 14, 70469 Stuttgart

Category

Synthesis of Natural 
Products

Key words

rubrolone aglycon

tropolone natural 
product

Stille coupling

cyclopropane ketal

Diels–Alder reaction

norcaradiene 
rearrangement

 

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.


