Tetrahedron Letters No.42, pp. 4113-4117, 1967, Pergamon Press Ltd, Printed in Great Britain.

THE CHEMICAL TRANSFORMATION OF CEPHALONIC ACID
Shigeo Nozoe, Aklko Itai, Kyosuke Tsuda and Shigenobu Okuda
Institute of Applied Microbiology, University of Tokyo
Bunkyo-ku, Tokyo, Japan
(Received in Japan 1 June 1967)
The complete structure of cephalonic acld, a2 minor metabolite of

Cephalosporium caerulens, was elucidated by Xeray crystallographic analysis of its

bromoacetate(l)., We report herein the structure of the chemical transformation
products of this compound as well as the chemical correlation to zizanin A isolated
from another specles of fungli. These are fully consistent with the results of the
preceeding paper.

The ultraviolet and infrared absorptions of cephalonic acid (I) m.p. 139°,
CasH3504, at 259 mp (&, 11700) and at 1690 cm", 1610 cm"(strong) respectively
are characteristic of the cisoild cyclopentadienone chromophore, and is similar to
the absorption exhibited by achillin{(2) and leukodin(3). The n.,m.r. spectrum of I
showed signals(4) at 0.85(3H, 4, J=7, Cai-Me), 1.12(3H, s, Czz-Me), 1,60 and 1,68
(3H each, Cag=~, Cas=Me), 2.19(3H, s, Cpo~Me), at 6,13(1H, s, C4-H), and at 4,44
(14, d, J=11, Cp-H). The signals due to Cg-H and C,g-H overlapped and appeared
together at 5,11(2H, t, J=7). An additional signal at 6,05(2H, broad s) due to
a carboxylic and a hydroxylic proton disappeared on D0 treatment,

Acetylation of I with acetlc anhydride in pyridine at room temperature
afforded an enol lactone acetate V,Im.p.120°NCg7H3504(5), which showed absorption
at 243 mp (&, 7000), 326.5 mp (€, 22000) in the ultraviolet and at 1790, 1778,
1747, 1647, 1615 cm™' in the infrared spectrum, indicating the presence of an
unsaturated enol lactone group. The n.m.r. spectrum of this compound showed the
low field doublet of the exocyclic methylene group at 5.02 and 5.25. Hydrolysis
of V with sodium bicarbonate in aqueous methanol gave methyl cephalonate acetate

(II1),
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Hydrogenation of methyl cephalonate (II) with a platinum catalyst
followed by column chromatography over sllica gel afforded the three products.
The major product (VI), m.p. 135°, CpsH4203, was identified as a hydroxy=-lactone,
This compound showed infrared absorption at 1750 cn™ (y=-lactone) and 3560 cm™"
(hydroxyl). Treatment of VI with potassium hydroxide in methanol gave rise to

the dehydration product VIII, which also appears in the hydrogenation products,

The
and

are

compound VIII, m,p. 152-3°, CasH4002, showed ultraviolet absorption at 230 mp,
n.m.r. signals at 6.96 due to a new olefinic proton. These spectral properties

similar to those of ophlobolin and its derivatives (6)., The saturated lactone

VII, m.p. 109°, 025H4202(M+=374),1/max 1767 cm", was also isolated from the

products.
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In contrast to the above results, hydrogenation of I,wi?h a palladlum catalyst
gave the octahydro derivative (IX), m.p. 79°, CasHa203(M'=390), showlng ultraviolet
absorption at 231 up (€, 9000) for the a,B-unsaturated carboxylic acid. The n.m.r,
spectrum of this compound shows a triplet at 4,92(J=7), due to a methine proton
on the carbon atom bearing a hydroxyl group which was found, from the ultraviolet
absorption (Amax 227 mp) of the oxidation product XIV, to be on Cs. Treatment of
I with Kiliani reagent gave the diketo carboxylic acid X, m.p. 120-l°,z)max 1700,

1

1630 cm~ . Thls compound showed ultraviolet absorption at 258.5 mp (&, 15000),

practically identical with that of starting compound I,
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Compound ¥ was readlly decomposed upon heating at 130° to afford
decarboxylated products, which were separated into two isomeric products XI,
m,p. 102-3°, Ca4H340z and XII, m.p. 89°, Cp4H3402 (M*=354), The former showed
absorption in the ultraviolet at 314 mp (€, 9000) and bands at 1749, 1665, 1618 cm™'
in the infrared region, the latter, at 255.5 mp (€, 15500) in the ultraviolet and
at 1699, 1671, 1610 cm" in the infrared region, Hydrogenation of XI gave XIII

-
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01ly compd., Cz4HaeOz2(M*7358), Amax 243.5 mp (£, 10000),% max 1717 cu™', The
n,m,r, spectrum of XI and XII were consistent with these structures, The octa=
hydro derivative IX was oxlidised to XIV (oily compd.), whose ultraviolet absorp-
tion maximum (227 wp (&, 9000)) was also identical with that of the starting
material. This compound also easily decarboxylates to afford the compound XV,
m.p. 72=3°, Ca4Hao0(M*'=344), Amax 288 (€, Ca. 70)(nex”), Ymax 1697 en™'. The
n.m.r. spectrum of XV shows a broad singlet at 5.45 (Cs-H) and AB-type gquartet
at 3,04 and 3,57(2H, J=14, Cy-methylene),
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Finally, cephalonic acid was chemically correlated to zizanin A (XIX),
which has been 1solated from Helminthosporium zizaniae (6). Treatment of II with
methanesulfonyl chloride in pyridine gave the mesylate IV, m.p. 87°, along with a
small amount of chloride. ILithium aluminium hydride reduction of IV at 0°C for a
few minutes yielded the unstable dienedlol XVI which was oxidised with chromium
trioxlide in vyridine to afford the noncrystalline keto aldehyde XVII., The
com:.ound XVII was found to be 1dentical with the dehydration product of zlzanin A
(XIX) in the infrared, ultraviolet, n.,m.r, and mass spectra (6). Furthermore
lithium 2luminium hydride réduction of XVII from both II and XIX gave the ldentical
crystalline hemiketal XVIII, m.p. 131°, CasHao02 (M*=372), The n.m.r. spectrum of
XVIII shows signals at 5,43(1H, m, Cg=H), 4.53(2H, broad s, Cpy-methylene),
5.10(1H, t, Cyg~H) and at 0.98(3H, 4, J=6, Czo=~methyl),
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