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Total Synthesis of Papulacandin D

J. Am. Chem. Soc. 2007, 129, 2774-2776.

Synthesis of Papulacandin D

Significance: Papulacandin D is a potent antifun-
gal agent. Highlights of the Denmark synthesis in-
clude (a) a Pd-catalyzed coupling of iodoarene C 
with the silanol B to generate the 2-arylglycal D 
and (b) the asymmetric allylation of aldehyde F 
mediated by the bisphosphoramide G (S. E. Den-
mark et al. J. Org. Chem. 2006, 71, 1513; J. Org. 
Chem. 2006, 71, 1523).

Comment: The only previous synthesis of papula-
candin D used the nucleophilic addition of an aryl-
lithium to a D-gluconolactone derivative to con-
struct the C-aryl glycoside bond: A. G. M. Barrett, 
M. Peña, J. A. Willardsen J. Org. Chem. 1996, 61, 
1082.
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1. t-BuLi, Me2SiHCl
    THF, –78 °C to r.t. (89%)

2. RuCl2(p-cymene)2 (3 mol%)
    H2O (2.0 equiv)
    PhH–MeCN (1:1) (84%)

1. C, Pd2(dba)3⋅CHCl3
    t-BuONa (2.0 equiv)
    PhMe, 50 °C (82%)

2. DIBAL-H, CH2Cl2
    –78 °C to r.t. (98%)

C

5 steps

62%

Teoc = (2-trimethylsilyl)ethoxycarbonyl

3 steps from
tri-O-acetyl-D-glucal

O OH

H2C=CH–CH2SiCl3, 
i-Pr2NEt, CH2Cl2, –78 °C

88%

(R,R)-G (10 mol%)

OH O

acrolein (13 equiv)
Grubbs II (5 mol%)

CH2Cl2
90%

I

J

F
6 steps from 
(R)-citronellol

(+)-Papulacandin D

2 steps

77%

3 steps 82%

dr = 96:4
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