Tetrahedron Letters No. 4, pp 339 - 342. 0040-4039/79/0122-0339202,00/0
©Pergamon Press Ltd. 1979. Printed in Great Britain.

THE ABSOLUTE CONFIGURATION OF NORTRYPTOQUIVALINE
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The tryptoquivalines are an unusual series of metabolites recently isolated from two
different fungal species: Aspergillus cZavatusl and Aspergillus fumigatusg. Altogether
14 different naturally occurring tryptoquivalines have been reported, some of which

including tryptoquivaline % itself have toxic and tremorgenic properties.
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Initial structural work using spectroscopic, chemical and X-ray diffraction experiments
established the structure and relative stereochemistry of this series of compounds. Degrada-

tion work by Yamazaki et alza’b

established that in tryptoquivaline D %, Cl5 possessed an S
configuration. However, the absolute stereochemistry of the tryptoquivalines was not known
because the original X-ray work was done on a derivative of tryptoquivaline which did not
possess a center of asymmetry at ClSla. In order to establish the absolute configuration of
the whole series of tryptoquivalines as well as to unambiguously show the existence of the
spiro-y-lactone a single crystal X-ray diffraction experiment was performed on nortrypto-
quivaline é.

Crystals of nortryptoquivaline 3 (CygHpgN,07) formed as large prisms from methylene
chloride/hexane mixturesg. Preliminary X-ray experiments indicated that the space group was
either P47212 or P4432;2; subsequent calculations revealed that P432,2 was correct with
a = 10.343(2), ¢ = 49.366(6) X and Z = 8 for a calculated dnsity of 1.34 g/cc. Of the 2182
unique reflections measured with 205114° (A=1.5418 R), 1977 (91%) were considered observed
(I2301). Corrections were made for background, Lorentz and polarization effects. A multi-
solution tangent formula approach was used to find initial positions for 32 of the 39 non-
hydrogen atoms4. The remainder of the atoms and thermal parameters were found using Fourier
difference techniques and least-squares refinements5 by minimizing Zw(|F0|—|Fc|)2 where
w = (1/0F°)2. The final unweighted R factor 1s .054 for the 1977 observed reflections using
anisotropic temperature factors for the nonhydrogen atoms and fixed isotropic temperature
factors for the hydrogen atoms6. Bond distances and angles are reasonable and there are no
abnormally short intermolecular contacts. Figure 1 contains a perspective drawing of nor-
tryptoquivaline 3 with the correct absolute stereochemistry (vide inf?a)7.

The absolute configuration of Cl5 of tryptoquivaline D g has been established to be §

2b,c

consistent with hypothesis that L-alanine is incorporated in the molecule A number of

chemical, spectroscopic and chiroptical experiments have shown that except for epimerization
at Cl2 the corresponding centers of asymmetry in the tryptoquivalines are identicall’z’g.
Consequently, the present work in conjunction with the above information establishes that the
absolute configuration of nortryptoquivaline % as well as the rest of the tryptoquivalines

is as shown in Figure 1; i.e. C2-S, C3-S, Cl2-R, C15-S and C27-S. The absolute configuration
shown in Figure 1 is opposite that drawn in previous reportsl’z. In addition the present
crystal structure analysis confirms the presence of the spiro-y-lactone functionality. 1In
the solid state one intramolecular hydrogen bond exists involving 033, H33 and 035 with
dimensions: 033-H33 .99 {; H33-035 1.76 %; 033-035 2.73 &; and 033-H33-035 165°.
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FIGURE 1: A perspective drawing of

nortryptoquivaline 3
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