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Chiral N-Heterocyclic Carbenes in Natural Product Synthesis: Application of Ru-Catalyzed Asymmetric Ring-

Opening/Cross-Metathesis and Cu-Catalyzed Allylic Alkylation to Total Synthesis of Baconipyrone C

Angew. Chem. Int. Ed. 2007, 46, 3860-3864.

Synthesis of Baconipyrone C

Significance: A new chiral Ru-based N-heterocy-
clic carbene complex F was deployed in the first 
asymmetric Ru-catalyzed asymmetric olefin meta-
thesis reaction (E to G). New Ag- and Cu-based 
N-heterocyclic carbene complexes were used in 
catalytic asymmetric allylic alkylation reactions 
(e.g. A to C).

Comment: The high er obtained in the conversion 
of A to C demonstrates that allylic alkylation is un-
der catalyst control whereas in the conversion of J 
to K, substrate control governs the diastereo-
selectivity.
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B (7.5 mol%)
CuCl2⋅2H2O (15 mol%)

Me3Al (4.0 equiv)

THF, –15 °C
61% (er > 99:1)

1. Cp2ZrCl2 (1.1 equiv)
    BuLi (2.2 equiv)
    THF, –78 °C

2. O3, py–CH2Cl2
    –78 °C, then Ph3P
                 80%
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F (0.7–5 mol%)
styrene (8 equiv)

–15 °C, 20 h
62% (er = 94:6)

Na, NH3
t-BuOH–Et2O

–78 °C, 3 min
70%
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1. ClMe2SiCH2CH=CH2, imidazole
2. I (2 mol%), PhMe, 40 °C
3. H2O2, KF, KHCO3, THF–MeOH 73%

1. (EtO)2POCl, DMAP
    Et3N, CH2Cl2

2. Me2Zn, CuCN
    THF, –15 °C
           75% JK
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O
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(+)-Baconipyrone C

9 steps

1. D (1 equiv)
    1,3,5-trichlorobenzoyl chloride (30 equiv)
    DMAP (50 equiv), Et3N (20 equiv)
    PhMe, r.t. (68%)

2. DDQ (2 equiv)
    pH 7 buffer, CH2Cl2 (90%)L
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asymmetric ring-opening/cross-metathesis

asymmetric allylic alkylation

ring-closing
metathesis

SYNFACTS Contributors: Philip Kocienski
Synfacts 2007, 9, 0895-0895 Published online:03.09.2007 Published online: 23.08.2007 

DOI: 10.1055/s-2007-968841; Reg-No.: K09207SF © Georg Thieme Verlag Stuttgart · New York

of the 
month

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.


