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Background

(-)-Goniomitine

 |solated in 1987 from the root bark of Gonioma
malagasy

* Molecular formula determined by HRMS

* A (EtOH) 228 and 291 nm were consistent
with an indolinic chromophore

« OH and NH groups present were determined by
IR 3200 and 3450 cm-'respectively

« Remainder of the structure was elucidated by
NMR and partial synthesis

 Absolute stereochemistry was unknown, but
tentatively assigned based on analogy with
similar natural products within the class

« No known biological activity, but some analogs
have demonstrated weak cytotoxicity toward
L1210 leukemia cells

Isolation paper: Husson, H.P; Tetrahedron Lett, 1987, 2123-2126
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First Total Synthesis of (-)-Goniomitine
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Takano, S.; J. Chem. Soc., Chem. Comm, 1991, 462-464
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First Total Synthesis of (-)-Goniomitine
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First Total Synthesis of (-)-Goniomitine
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Takano, S.; J. Chem. Soc., Chem. Comm, 1991, 462-464
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First Total Synthesis of (-)-Goniomitine
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Pagenkopf's Total Synthesis of (+/-)-Goniomitine

Synthetic Intermediate Common

(+/-)-goniomitine to Takano's Synthesis
Formal 3 + 2
Cycloaddition
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Pagenkopf, B. L; Org. Lett, ASAP

For seminal publication see: Pagenkopf, B. L.; J. Am. Chem. Soc. 2003, 125, 8122-
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Formal [3 + 2] Cycloadditions of Donor-Acceptor
Cyclopropanes and Nitriles
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For seminal publication see: Pagenkopf, B. L.; J. Am. Chem. Soc. 2003, 125, 8122-8123
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Formal [3 + 2] Cycloadditions to Form Pyrroles

Synthesis of substituted Pyrroles from DA cyclopropanes via a domino
cycloaddition, dehydration, and tautomerization strategy
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Formal [3 + 2] Cycloadditions to Form Pyrroles: Scope
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Pagenkopf, B. L.; Org. Lett. 2003, 5, 5099-5101
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Formal [3 + 2] Cycloaddition Methodology

Successfully revealing the dipolar nature of the cyclopropane is highly dependent upon the LA and solvent used

Ideal conditions are DA cyclopropane (1 eq), TMSOTf (1 eq), RCN (5-10 eq), MeNO, or CH,CI, (solvent)
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Pagenkopf's Total Synthesis of (+/-)-Goniomitine
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Pagenkopf, B. L; Org. Lett, ASAP
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Conclusions

(-)-Goniomitine

Pagenkopf’s Synthesis:
- 17 Linear Steps, 5% overall yield

- Racemic
- First “practical” application” of his formal [3 +2] nitrile/donor-acceptor
cyclopropane cyclization

Takano’s Synthesis:

- 24 Linear Steps, 2.8% (1.4) overall yield
- Asymmetric
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