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Hexacyclinol (Gräfe)

Isolated in 2002 as a metabolite from fungal strain Ranus rudis HKI 0254
(Antiproliferative activity against L-929 cells and inhibition of respiratory burst
activity in PMNL)

Structure determined by mass spectrometry, 1D and 2D NMR spectroscopy (1H, 13C,
DEPT, COSY, HMQC, HMBC, NOESY), and IR.
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La Clair- Initial Hexacyclinol Observations

J. J. La Clair- previously unpublished results
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La Clair’s Synthesis
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La Clair’s Synthesis
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La Clair’s Synthesis
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La Clair’s Synthesis

1. KHMDS, then (BtS)2
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La Clair’s Synthesis
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Overall a 0.8% yielding 39 step synthesis



…but several unusual features…

-Authorship:

Google search for Bionic Bros. GmbH, Germany yields:
- Recently released a new Role Playing
Game based on the basic elements of life
- Address shares that of a yoga studio in Berlin



…but several unusual features…

Quantities synthesized:

so to make 3.6 g of final product (9.3 mmol) from 1 mol of diacetate
compound, which is synthesized in 1% yield from norbornadiene,
which corresponds to 100 moles or 10,700 grams ($0.31/g, so
$3,320 for s.m.)

Questionable Steps:
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…but several unusual features…

Supporting information:

3.6 grams synthesized and no 13C NMR spectrum? Intermediate characterization?

not included



1H NMR Spectra

synthetic hexacyclinol

natural hexacyclinol



Rychnovsky, S. D. Org. Lett. 2006, 8, 2895-2898



Rychnovsky’s Investigation

Validation of the structure of Hexacyclinol:
Using 13C NMR data:

-chemical shifts are spread over a wide range 
-relatively insensitive to solvent changes
-sensitive to steric and electronic influences in the 
structure

Precedence:
David Forsyth applied MM3 geometry and evaluated NMR shifts
using GIAO with the B3LYP method and a specialized basis set
to achieve an average 2.3 ppm deviation from experimental
values. Bifulco found that the HF/6-31G(d) method was superior
for nonpolar compounds, however highly oxygenated compounds
(like hexacyclinol) had not been investigated.



13C NMR calculation data
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13C NMR calculation data
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Structure proposal

Isolation artifact:
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Proposed structure validation
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Porco’s Initial Investigation

Therefore hexacyclinol not an isolation artifact of panepophenantherin
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Porco’s Panepophenanthrin

Lei, X.; Johnson, R. P,; Porco, J. A. Jr. Angew. Chem. Int. Ed., 2003, 42, 3913-3917
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Porco’s Hexacyclinol

-13C NMR data matches that of authentic material
-10 steps, 38% overall yield
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Conclusion

- Structure of Hexacyclinol was confirmed by computational methods
combined with synthesis- matches (13C NMR) data of authentic material
-Following Porco publication, La Clair re-named ‘deoxohexacyclinol’ as
desoxoudol- claiming the 2 structures gave rise to similar 1H NMR spectra
due to similar functionality and connectivity
-La Clair has said a future publication is forthcoming to address voiced
concerns of original synthesis (1 year).

from www.xenobe.org

Lessons we can take home from this?

C & E News, July 31, 2006, p. 11

"Occasionally, blatantly wrong science is
published, and to the credit of synthetic
chemistry, the corrections usually come quickly
and cleanly," comments Harvard University
chemistry professor E. J. Corey


