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Background

 Chartellines A, B, and C were isolated in the 1980s by
Christophersen and co-workers

 Isolated from the marine bryozoan Chartella papyracea collected in
the North Sea

 Chartelline A lacks completely lacks any significant biological activity
but remains a target of interest due to its novel and complex
structure

 In 2006, the Weinreb group reported their progress toward the total
synthesis of chartelline A and the Baran group reported the first
total synthesis of chartelline C



The Chartellines as Synthetic Targets

 Structure and stereochemistry of chartelline A confirmed by X-
ray crystallography

 10-membered ring adopts a rigid tube-like conformation,
indicating little conjugation present between the ring systems

 Indolenine system almost perpendicular to the spiro-β-lactam
ring and is close to parallel to the imidazole ring

 Dense array of sensitive functionalities: spiro-β-lactam,
indolenine, chloroenamide, and 2-bromoimidazole units



Weinreb’s Retrosynthesis of Chartelline A
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Model Studies
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More Model Studies
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Synthesis of Tribrominated β-lactam  Moiety

N
H

O

O

1) p- an is id ine

PhH, !

2) ClCH2COCl

NE t3, P hH

74%

N
H

O

N
Cl

O

PMP (Boc )2O

DMAP
NEt3
CH2Cl2
64%

O2N O2N

N

O

N
Cl

O

PMP
O2N

1) Zn, HOAc

THF
2) (TMS)3SiH

AIBN, PhMe

88%
N

O

N

O

PMPH2N

Boc

Boc

BnMe3NBr 3
CaCO3
MeOH

CH2Cl2
91% N

O

N

O

PMP
H2N

Boc

t -BuONO

CuBr 2
MeCN

88%

B r

B r

N

O

N

O

PMP
Br

Boc

CAN, H2O

MeCN, 90%

Br

Br N

O

NH

O

B r

Boc

B r

B r



Preparation of Imidazole Fragment

 More Efficient Route:
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Completion of Imidazole Fragment
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Coupling of Fragments
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New Methodology
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Baran’s Approach to Chartelline Carboskeleton
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Synthesis of Chartelline Carboskeleton
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Continued…
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Dead End Routes to the Chartelline Skeleton
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Baran’s Total Synthesis of Chartelline C

Baran, P.S.; Shenvi, R. A. J. Am. Chem. Soc. 2006, ASAP.
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Continued…
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