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The complete structure of cephalonlc acid, a minor metabolite of 

Cephalosporlum caerulens, was elucidated by X-ray crystallographic analysis of its 

bromoacetate(1). We report herein the structure of the chemical transformation 

products of this compound as well as the chemical correlation to zlzanin A Isolated 

from another species of fungi. These are fully consistent with the results of the 

preceedlng paper. 

The ultraviolet and Infrared absorptlons of cephalonlc acid (I) m.p. 13g0, 

C2sHJ604, at 259 9 (E, 11700) and at 1690 cm 
-1 

, 1610 cm-'(strong) respectively 

are characteristic of the cisoid cyclopentadlenone chromophore, and Is similar to 

the absorption exhibited by achlllinf2) and leukodln(3). The n.m.r. spectrum of I 

showed signals(4) at 0,85(3H, d, J=7, Cz3-Me), l.l2(3H, s, C2z-Me), 1.60 and L.68 

(3H each, c24’, C25-Me), 2.19(3H, s, Cbo-Me), at 6.13(1H, s, Cd-H), and at 4.44 

(lH, d, J=ll, C2-H). The signals due to Cs-H and C ls-H overlapped and appeared 

together at 5,11(2H, t, J=7). An additional signal at 6,05(2H, broad s) due to 

a carboxyllc and a hydroxyllc proton disappeared on D20 treatment. 

Acetylatlon of I with acetic anhydride in pyridine at room temperature 

afforded an enol lactone acetate V, m.p.120°,fiC~HJ604(5), which showed absorption 

at 243 rnp (I, 7000), 326.5 mp (e, 22000) In the ultraviolet and at 1790, 1778, 

1747, 1647, 1615 cm-' in the Infrared spectrum, indicating the presence of an 

unsaturated enol la&one group. The n.m.r. spectrum of this compound showed the 

low field doublet of the exocycllc methylene group at 5.02 and 5.25. Hydrolysis 

of V with sodium bicarbonate in aqueous methanol gave methyl cephalonate acetate 

(III). 
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Hydrogenation of methyl cephalonate (II) with a platinum catalyst 

followed by column chromatography over silica gel afforded the three products. 

The major product (VI), m.p. 135’, C25H4203, was Identified as a hydroxy-lactone. 
This compound showed Infrared absorption at 1750 cm" (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 compound VIII, m.p. 152-j', C2sH4c02, showed ultraviolet absorption at 230 my, 

and n.m.r. signals at 6.96 due to a new oleflnlc proton. These spectral properties 

are similar to those of ophlobolln and Its derivatives (6). The saturated la&one 

VII, m.p. 109O, C25H4202(M+=374),dmax 1767 cm-', was also Isolated from the 

pro 

VI R= OH VIII IX 

VII R=H 
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In contrast to the above results, hydrogenation of I, with a palladium catalyst 

gave the octahydro derivative (IX), m.p. 79’, Cz&4203(M+=390), showing ultravlolet 

absorption at 231 my (8, 9000) for the a,@-unsaturated carboxyllc acid. The n.m.r. 

spectrum of this compound shows a triplet at 4.92(5=7), due to a methlne proton 

on the carbon atom bearing a hydroxyl gPoup which was found, from the ultraviolet 

absorption bax 227 my) of the oxidation product XIV, to be on Ce. Treatment of 

I with Klllanl reagent gave the dlketo carboxyllc acid X, m.p. 120-lO,z)max 1700, 

1630 cm-'. This compound showed ultraviolet absorption at 258.5 rnp (f, 16000), 

practically Identical with that of starting compound I. 

t 
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Compound X was readily decomposed upon heating at 130' to afford 

decarboxylated products, which were separated Into two lsomeric products XI, 

m.p. 102-3', Cz4HS402 and XII, m.p. 80°, C24H1402(M+=354). The former showed 

absorption In the ultraviolet at 314 m)l (E, 9000) and bands at 1749, 1665, 1618 cm-' 

in the Infrared region, the latter, at 255.5 m)l (IZ, 15500) In the ultraviolet and 

at 1699, 1671, 1610 cm-' in the infrared region. Hydrogenation of XI gave XIII 
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oily compd., C2&s02(N+~358),~max 243.5 m)a (8, lOOOO),l), max 1717 cm-'. The 

n.m.r. spectrum of XI and XII were consistent with these structures. The octa- 

hydra derivative IX was oxldlsed to XV (oily compd.), whose ultraviolet absorp- 

tlon maximum (227 rnp (8, 9000)) was also Identical with that of the starting 

material. This compound also easily decarboxylates to afford the compound XV, 

m.p. 72-3', C2.,H400(M+=344),Amax 288 (&, Ca. 70)(ndX*),$max 1697 cm-'. The 

n.m.r. spectrum of XV shows a broad singlet at 5.45 (Cs-H) and AB-type quartet 

at 3.04 and 3.57(2H, J=14, Cv-methylene). 

XVI xvtl xvtfl XIX 

Finally, cephalonlc acid was chemically correlated to zlzanln A (XIX), 

which has been isolated from HeImlnthosnorlum zlsanlae (6). Treatment of II with 

methanesulfonyl chloride in pyrldlne gave the mesylate IV, m.p. 87O, along with a 

small amount of chloride. Lithium alumlnlum hydride reduction of IV at O°C for a 

few minutes yielded the unstable dlenedlol XVI which was oxldised with chromium 

trloxlde In pyrldlne to afford the noncrystalline keto aldehyde XVII. The 

cox,ound XVII was found to be identical with the dehydration product of zlzanln A 

(XIX) In the infrared, ultraviolet, n.m.r. and mass spectra (6). Furthermore 

lithium alumlnlum hydride reduction of XVII from both II and XIX gave the Identical 

crystalline hemlketal XVIII, m.p. 131°, CssH4oOa(M+=372). The n.m.r. spectrum of 

XVIII shows signals at 5.43(l.H, m, Cs-H), 4.53(2H, broad 8, C2,-methylene), 

5.lO(l.H, t, Cls-H) and at 0.98(3H, d, J=6, C20-methyl). 
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