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Synthesis of (+)-Longirabdiol, (–)-Longirabdolactone, 
and (–)-Effusin

Significance: Owing to their well-established bio-
logical effects and structural complexity, ent-kau-
rane diterpenoid natural products continue to at-
tract interest from the synthetic community. Li and 
co-workers present enantioselective total synthe-
ses of three spirolactone ent-kauranoids by relying 
on a sequence involving an elegant tandem decar-
boxylative cyclization alkenylation. Two additional 
free radical-based cyclization events allowed the 
team to access (+)-longirabdiol. Closely related nat-
ural products (–)-longirabdolactone and (–)-effusin 
were synthesized by implementation of few addi-
tional transformations.

Comment: The authors initiated their synthetic 
route by preparation of enantioenriched acid C fol-
lowed by its subsequent transformation into the re-
dox-active ester D. Tandem radical cyclization/alke-
nylation led to the formation of lactone F with good 
diastereoselectivity. Following functional group in-
terconversions, intermolecular decarboxylative 
Giese reaction and intramolecular lactonization 
gave rise to spiro-compound I. This intermediate 
was transformed into advanced intermediate J, 
thereby setting the stage for the last radical cycliza-
tion, allylic oxidation, and desilylation to afford 
(+)-longirabdiol.

1. B, BF3⋅OEt2 (5 mol%), PhH, Δ
2. LDA, MeI, HMPA, PhMe, –78 to  
    –40 °C, then aq HCl, 0 °C to r.t.
3. NaBH4, MeOH, –78 °C
4. Et3N, MsCl, CH2Cl2, 0 °C
5. KOH, MeOH–H2O (8:1), 60 °C
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1. n-Bu3SnH, Et3B, PhMe, –78 °C
2. SeO2, TBHP, CH2Cl2
3. DMP, NaHCO3, CH2Cl2
4. LiBF4, MeCN–H2O (10:1), 50 °C

5 steps
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1. NHPI, DIC, THF, 0 °C to r.t.
2. Zn, LiCl, H, Ni(ClO4)2⋅6H2O
    (20 mol%), MeCN, 0 to 35 °C 
3. H2 (1 atm), Pd/C (30 wt%), EtOAc
4. (PhSeO)2O, PhCl, 135 °C

1. allylmagnesium bromide
    CuBr⋅Me2S, LiBr, THF, –78 to –40 °C 
2. allyl iodide, LDA, THF, –78 °C to r.t.
3. Hoveyda–Grubbs II (5 mol%), CH2Cl2
4. LDA, –78 to 4 °C, THF, then DMPU
    then 2,3-dibromopropene, –78 to 0 °C
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CuCl2 (5 mol%), DavePhos (5 mol%)

2-bromopropionic acid (7 mol%)
DMA, 60 °C

1. tert-butyl bromoacetate
    K2CO3, acetone, 60 °C
2. TFA–CH2Cl2 (1:2)
3. NHPI, DIC, DMAP (10 mol%)
    CH2Cl2, 0 °C to r.t.

54%

NH2

CO2t-Bu

87% ee

G FI

B NHPI DavePhos

E H

(–)-Longirabdolactone

(–)-Effusin

1 step 76%

20%2 steps

TBSO OBnTBSO

O

OH

55%

SYNFACTS Contributors: Erick M. Carreira, Niels Sievertsen
Synfacts 01082019, 15(08), 0833 Published online: 18.07.2019186 1- 195 818 61- 19 4X
DOI: 10.1055/s-0039-1690443; Reg-No.: C04119SF ©Georg Thieme Verlag  Stuttgart · New York

Category

Synthesis of Natural 
Products and 
Potential Drugs

Key words

(+)-longirabdiol

(–)-longirabdo-
lactone

(–)-effusin

radical cyclization

Giese reaction

Riley oxidation

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.


