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Background

Blackman, A. J. Tet 1993, 49, 1355-1361.

Isolated from the marine ascidians Clavelina cylindrica

Cylindricines

Azatricyclic ring
Cis- BC ring

Structures were established by x-ray of their picrate salts.



Background of Lepadiformine
• Isolation: HCl extraction of marine tunicate

Clavelina lepadiformis, 1994

• Bioactivity: moderate cytotoxic activity
cardiovascular effect

    Structure: putative

Biard, J. F. Tet.Lett. 1994, 35, 2691-2694



Disproof of Biard Lepadiformine Structure via
Synthesis--Weinreb

Weinreb, S. M. JOC 1999, 64, 686-687
23 is not
lepadiformine.



Disproof of Biard Lepadiformine
Structure via Synthesis--Pearson

Pearson, W. H., JOC 1999, 64, 688-689.

Incorrect C10-C13
Relative stereochemistry

None of the those compounds nor hydrochlorides was identical
of natural alkaloid. Lepadiformine is not epimer of 1 at C2 or C13

Wrong atomic connection
Epimer of 1 at C10



Disproof of Biard Lepadiformine
Structure via Synthesis--Kibayashi

Intramolecular acylnitroso Diels-Alder strategy

Kibayashi, C. JACS 2000, 122, 4583-4592



New Synthesis of Lepadiformine
--Weinreb

Weinreb, S. M. OL. 2001, 3, 3507-3510;JOC, 2002, 67, 4337

Intramolecular allysilane/N-acyliminium ion spirocyclization strategy



Weinreb, S. M. OL. 2001, 3, 3507-3510;JOC, 2002, 67, 4337

New Synthesis of Lepadiformine --Weinreb
Oxidative remote fuctionalization of o-

aminobenzamide



New Synthesis of Lepadiformine
--Weinreb

Weinreb, S. M. OL. 2001, 3, 3507-3510;JOC, 2002, 67, 4337



New Synthesis of Lepadiformine --
Weinreb

Weinreb, S. M. OL. 2001, 3, 3507-3510;JOC, 2002, 67, 4337

15 steps, 11%



Determination of Absolute Configuration

2 ( R), 5 (S), 10 (S), 13 (S)

Weinreb, S. M. JOC, 2002, 67, 4337



Determination of Absolute Configuration



New Synthesis of (-)-Lepadiformine -
-Kibayashi

Kibayashi, C. JACS, asap



New Synthesis of (-)-Lepadiformine -
-Kibayashi



New Synthesis of (-)-Lepadiformine -
-Kibayashi



Stereoselective Formation of 5



Stereoselective Formation of 5



9 steps from 7 (pyrrolidinone),
31% yield



Synthesis of (+)-Cylindricine

R = OH
(+)-Cylindricine



Synthesis of (+)-Cylindricine

MM2 calculation: 
B ring of 35 is in boat conformation
epimer 36 with chair-chair conformation is more stable than 35.



Synthesis of (-)-Fasicularin

Isolated in 1997 from the micronesian
ascidian Nephteis fasicularis,

Trans-fused BC ring

Cytotoxic to Vero cells,
Selective activity against DNA repair-
deficient organism

1a <=>1b via aziridinium ion
intermediate



Synthesis of (-)-Fasicularin

11 steps and 28% yield from 7



Remote functionalization of o-aminobenzamide


