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ECLIPSE Computer. All crystallographic calculations were carried out on
this system.

(8) See paragraph at end of paper regarding supplementary material.

(9} P.J. Wagner and G. S. Hammond, Adv. Photochem., 5, 21 (1968).
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Approaches to the
Resolution of Racemic Cyclie Disulfides.
Application to an Epidithiodioxopiperazine

Summary: The chemical resolution of 2 has been performed
via diastereomer formation (9 and 10) as well as via a kineti-
cally controlled transformation; the enantiomers 11 and 12
have the same anti-reverse transcriptase activity.

Sir: Chemical resolution of racemic cyclic disulfides, devoid
of convenient handles for conversion into diastereomers, has
not been reported. We wish to report a method developed for
the resolution of a racemic epidithiodioxopiperazine which
might be of general applicability to other chiral cyclic disul-
fides.

Dehydrogliotoxin 1, the sporidesmins,! and chaetocin?
belong to the class of fungal metabolites containing an epi-
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dithiodioxopiperazine ring system. The first two compounds
have the R configuration at the bridgehead carbons and ex-
hibit selective antiviral properties, whereas the antipodal
chaetocin does not show this activity. Recently we reported
a synthesis® of a racemic dehydrogliotoxin analogue 2, which
inhibits reverse transcriptase,? the RNA-dependent DNA
polymerase of RNA tumor viruses, and whose activity is of the
same order as that of gliotoxin. Separate examination of the
enantiomers of 2 might indicate whether the antiviral activity
of epidithiodioxopiperazines is related to their bridgehead
configurations.

In general, resolution of 2, which lacks a reactive handle,
might be achieved® by crystallization, chromatographic,? or
kinetic methods. Initially we attempted a kinetic asymmetric
transformation by two routes, viz., reduction of 2 to 5 with the
optically active dimercapto compound 4 (Scheme I) and
partial desulfurization of 2 to 3 with the chiral phosphine 6.
When 2 was treated with 0.5 equiv of the optically active
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Cleland’s reagent 4,7 racemic mixtures of 2 and the dithiol 5
were isolated. However, when 2 was reacted with 0.25 equiv
of the diphosphine 6 [(—)-Diop?], a 19% enrichment? in one
enantiomer in the isolated starting material was observed. As
this enrichment was too small for our needs, we turned to
resolution via covalent formation of diastereomers. The re-
action scheme for the synthesis® of 2 proceeds via the stable
intermediate 5.10 This could be converted into diastereomers
and each transformed into 2 without racemization as will be
shown below. The resolving agent was selected on the basis
of the following considerations: (i) a bifunctional agent was
selected, as diastereomers with a high rigidity would allow an
optimal separation;!! (ii) the minimum number of diaste-
reomers (two) would result if this bifunctional reagent pos-
sessed an axis of symmetry. These features were present in a
derivative of (—=)-Diop (6), viz., the disulfenyl chloride 8. This
was prepared quantitatively from 712 with SO;Cl; and a trace
of pyridine in CCly (Scheme II).
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Reaction of 8 (2.1 mmol) in CCl, with 5 (2.1 mmol) in the
presence of 2 equiv of pyridine gave, besides 2, the diaste-
reomeric!3 disulfides 9 and 10. Separation by column chro-
matography on silica gel't (Merck 60 PF254) using
CH,Cly/CCly (1:1 v/v) as eluent gave 9 and 10 (28% vyield of
each) whose 'H NMR spectra were nearly identical (for the
ketalic CH3 groups: broad singlet at 6 1.40 for 9; two singlets
at 1.3 and 1.4 for 10). Reduction of 9 or 10 with NaBH, in
ethanol followed by reoxidation with Io/pyridine in CH2Cly?
gave the enantiomers 11 {[«]22D +477° (¢ 0.65 in CHCl3)} or
12 {{a]22D —484° (¢ 0.64 in CHCl3)}, respectively, in 82% yield
as well as the precursor 7 of the resolving agent. Compound
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Figure 1. Circular dichroism curves of 1, 11, and 12,

11 or 12 could not yet be brought to crystallization; their 'H
NMR spectra in the presence of a chiral shift reagent showed
that the optical purity is higher than 90%.°2 The absolute
configurations were derived from CD spectra (Figure 1).
Dehydrogliotoxin (1) shows a negative Cotton effect at 230
nm.!5 From this the tentative conclusion is drawn that 11
possesses the S configuration, while 12 has the R configura-
tion.!® Surprisingly, both enantiomers were found to have the
same anti-reverse transcriptase activity,!” indicating that
there is no relation between this property of epidithiodioxo-
piperazines and their bridgehead configurations.

Applications of this method of resolution!8 to other racemic,
cyclic disulfides and to chiral compounds having two reactive
functional groups is under investigation.
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