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Structure of Thiobiscephalosporolide-A, a Macrolide from
Cephalosporium aphidicola

By RicHarRD P. MaBELIS and ARNOLD H. RATCLIFFE*
(ICI Pharmaceuticals Division, P.O. Box 25, Meveside, Alderley Park, Macclesfield, Cheshive SK10 4TG)

and MarRk J. AckLanD, JaMEs R. HansoN,* and PETER B. HiTtcHcoCK
(School of Molecular Sciences, University of Sussex, Brighton, Sussex BN1 9Q]J)

Summary The structure of thiobiscephalosporolide has
been elucidated by a combination of chemical, spectral,
and X-ray studies.

DurING the course of studies on the co-metabolites of the
diterpenoid aphidicolin (1)1, we have isolated a further C,,
compound, CyoH,0¢S, m.p. 210—213 °C, [a]p, —39-2°,
M+ 430 (field desorption spectrum). The compound was
isolated from a mutant derived initially from Cephalo-
sporvium aphidicola Petch. The new metabolite possessed
ir. absorption at vpax 3500, 1725, and 1705 cm™? indicative
of hydroxy- and carbonyl groups. The compound formed
a diacetate (C,H;0,,5) and a bis(trimethylsilyl) ether
(CoeH,y606SS1y), respectively. It was also oxidised to a
diketone (C,oHy04S) with chromium trioxide and the

molecule thus contains only two secondary hydroxy-groups.
However the ¥C n.m.r. spectrum contained only ten signals
(1 CH,, 4-CH,-, 3-CH-X, 1 CO-O, and 1 CO) suggesting that
the molecule was a C,, dimer. Reduction with Raney nickel
gave a dethio-compound C,,H,;0,. Analysis of the 3C
n.m.r. spectra of the metabolite and its derivatives together
with extensive 'H spin-decoupling studies led to several
part structures including Me.CH(O.CO).CH,~ and —(O)C.-
CH,.CH(O).CH(S).CH,.C(O)-. These suggested a relation-
ship to the macrocyclic diplodiolide lactones,? the syntheses
of which have recently attracted attention.® The complete
structure and relative configuration of this thiobis-macrolide
were established by X-ray analysis.

Crystal data: CygHy0O4S, M = 430-6, monoclinic, space
group C,, a = 12:620(2), b = 5-225(1), ¢ = 16-189(3) A,
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B = 104-85(2)°, U = 1031-8 A3 7 — 2, Do — 1-39 g cm,
F(000) = 460, Mo-K,, radiation, A = 0-71069 A, p = 157
cm~.  The structure was solved from 708 non-zero re-
flections and refined to Ry = 0-0444, Ry, = 0-0678. The
data were collected on a Hilger and Watts Y290 diffracto-
meter and the structure solved by routine heavy atom
methods. The two halves of the molecule are related by
the two-fold crystallographic axis.{

Both rings have the same conformation which differs
from that of 6-oxononanolide (3)* in that C(8) lies on the
same side of the plane of the ring as the ketone oxygen.
This reversal of the conformation of this part of the ring
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relieves an otherwise unfavourable interaction between the
C(10) methyl group and the oxygen atom of the lactone
carbonyl. The absolute configuration of the metabolite was
then determined by applying Horeau’s method? to the
alcohol which showed that it possessed the S configuration.

c7) om

FiGure. Molecular structure of thiobiscephalosporolide-A.

This is the first dimeric thio-macrolide to be isolated and
its oxygenation pattern is slightly unusual in that the ketone
does not correspond to an acetate carboxy-group in the
pentaketide chain. A 12-membered macrolide, recifeiolide
(11-hydroxy-trans-8-dodecenoic acid lactone)® has been
isolated from Cephalosporium wecifei. The diplodiolides,
recifeiolide, and thiobiscephalosporolide-A all possess the R
configuration at the terminus of the lactone ring.

Diplodiolide-A has been reported to be a steroid hydroxy-
lase inhibitor.? However, under comparable conditions,
thiobiscephalosporolide-A did not inhibit the hydroxylation
of progesterone by Rhizopus arvhizus.
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1 The atomic co-ordinates for this work are available on request from the Director of the Cambridge Crystallographic Data Centre,
University Chemical Laboratory, Lensfield Rd., Cambridge CB2 1IEW. Any request should be accompanied by the full literature

citation for this communication.
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