NATURAL PRODUCT CHEMISTRY

Annual Research Highlights

(1) “Conformations of 3-carboxylic esters essential for
neurotoxicity in veratrum alkaloids are loosely
restricted and fluctuate”

The lipid-soluble veratrum alkaloids, veratridine and
cevadine are plant neurotoxins that are agonists of
voltage-sensitive sodium channel. Their conformations in
a hydrophobic environment were analyzed by NMR
spectroscopy in solution phase chloroform at low
temperature. The conformations around the 3-carboxylic
esters which is essential for their neurotoxicity, was
completely different from the previously reported X-ray
crystallographic structure. The carbonyl oxygen atom of
the carboxylic ester forms a weak intramolecular
hydrogen bond with the OH proton at C4 (4-OH) that
loosely restricts the conformation of the 3-veratoyl ester
in veratridine and the 3-angeloyl ester in cevadine.
Methylation at the C4 hydroxyl group of veratridine had
much reduced its neurotoxic activity relating to
voltage-sensitive sodium channel. The result suggests that
the loose conformational restrictions of the carboxylic
esters are important for neurotoxicity of the veratrium
alkaloids.
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Fig. 2 OH signal region spectra of veratridine (a), cevadine (2),
and veracevine (c). The spectrum of veracevin was aquired at
35°C.

1.-1) Bioorg. Med.Chem., 16, 3025-3031 (2008)

(2) “N-Terminal labeling of
Pictet-Spengler reaction”

protein by the

The Pictet-Spengler reaction was applied to the
N-terminal labeling of horse heart myoglobin. This was
performed in the following two steps: (1) conversion of
the N-terminal glycine residue to an a-keto aldehyde by a
transamination reaction and (2) condensation of the
resulting  activated myoglobin  with  tryptamine
analogoues by the Pictet-Spengler reaction. Ultraviolet
(UV)/visible (vis) absorption and circular dichroism (CD)
spectral data revealed that the tertiary structure of
myoglobin was not altered by the Pictet-Spengler
reaction.
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Fig. 3 N-terminal labeling of myoglobin by the Pictet-Spengler
reaction
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Fig. 4 (A)Fluoescence detection of the protein moiety by
staining with SYPRO Tangenine, and (B) chemiluminescence
detection of the biotin moiety with streptavin-HRP. An asterisk
indicates the dyne front in a 15% SDS-PAGE gel. Inset shows
the chemical structure of modification unit 7.
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