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When the antibiotic fusidic acid (I) was oxidized with chromium tr ioxide,  only 3,11-dioxofusidic acid ([I) 
was isolated [1]. With the aim of the possible identification of other  products and the inactivation of the ant i -  
biotic,  we have per formed its oxidation under the conditions descr ibed previously [1]. When the products of 
the react ion were  chromatographed on silica gel, in addition to (II) we isolated a compound (III), the s t ruc ture  
of which we established as l l -oxofus id ic  acid on the basis  of the facts given below. 
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Compound (III) cor responds  to the empir ica l  formula Calt~4~O6, which differs  from the empir ical  formula  
of (I) (CalH4aO6) by two hydrogen atoms.  The laC NMB spect rum of substance ([II) (see below) has a signal at 

209.8 ppm corresponding  in position and intensity to the carbon of a carbonyl group,  and, therefore ,  (III) is a 
keto der ivat ive of  fusidic acid. Below we give the chemical  shifts of the signals of the carbon atoms in the IaC 
NMB spectra  of fusidic and monoxo-  and dioxofusidic acids* : 

6. ppm 
Compound 

C3 Clt COCH3 

Fusidic acid (1) 71.4 68.1 i70.4 

Monooxofusidic acid (III) 71.3 209.8 170,2 

Dioxofusidic acid (l'I) 215.2 209.1 170.0 

When compound (I) was oxidized, the O - A c  group at C16 was not split  off( this  reac t ion  takes place under 
ve ry  mild conditions for fusidic acid), since the 13C NMB spect ra  of compounds (II) and (III) retained the signal 
of the carbon of a carbonyl group in a COCll 3 residue (6 ~ 170 ppm). 

As was to be expected, on passing from fusidic acid to its 3,11-<lioxo derivat ive the signals of the carbons 
of two keto groups appeared (~ 209.1 and 215.2 ppm), the position of one of which was identical with that of the 
signal of the carbon of the C = O group in {III). 

The spec t rum of {III) retained the signal of the carbon of a C -  OH group (6 71.3 ppm), and, consequently,  
this compound is a monooxo acid. l lowever,  it is not c lear  from the taC NMB spectra  which of the a toms - C a 
o r  Cil - is involved in the oxo group in (III). It is possible to determine the position of the oxo group in (III) by 
compar ing  the ill NMB spect ra  of compounds (I-III). 

The chemical  shifts (~, ppm) of the signals of the protons of the methyl groups in the ill spectra  of fusidic 
and monooxo- and diketofusidic acids are  as follows: 

*The ass ignment  of the C a and C~ signals was made on the basis of the ill and taC NMR spect ra .  
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6, ppm 
Compound 

CHs at C4 Cs*, Clo, Cu 

Fusicid acid (I) 0,92 0~92 0,98 1.38 
J=7~2 I-Iz 

II- Oxofusidic acid (III) 0.91 1,02 1.18 1.18 
J=7.2 Hz 

3,11-Dioxofusidic acid 1 ~05 1.06 1 : 15 1.21 
(!i) J=7.2 Hz _ 

*No assignment of the signals to individual 
CHs groups was made. 

The chemical  shift of  the doublet signal Of the protons of the methyl  group at C 4 sca rce ly  var ies  in the 
spect ra  on passing from (I) to (III), while in dioxofusidie acid this signal is shifted downfield by 0.13 ppm, which 
shows the position of the oxo group in (1II) in a par t  of the molecule  m o r e  remote  from C 4. This conclus ion is 
confirmed by the influence of the 11-oxo group on the positions of the signals of the protons of the neighboring 
methyls  (at Ca, Clo, and C14) in the spectra  of (II) and (III), which a re  shifted by 0.1-0.2 ppm in compar ison  with 
the corresponding signals in the spect ra  of fusidic acid. Thus, in (III) the oxo group is present  at Cll. 

l l -Oxofus id ic  acid retains some activity in relation to Gram-posi t ive  bacteria  in v i t ro ,  but does not act  
on s t rains  res is tant  to fusidic acid. The antibacterial  spect rum of l l -oxofus id ie  acid is as follows: 

Test organism MSA, #g/ml 
Staphylococcus aureus 209P 0.78 
Staphylococcus aureus 209P 
r e s i s t a n t  to fusidic acid > 200 
Streptococcus taecalis 6.25 
Sarcina lutea 1,56 
Bac. mycoides 6.25 
Bac. subtilis 3.12 
E. coil >200 
Pseudoraouas acruginosa >200 

Up to the present ,  there  has been no information in the l i te ra ture  on the production o r  isolation of 11-oxo-  
fusidic acid from natural  sources .  

E X P E R I M E N T A L  

For column chromatography we used L 40/100 # silica gel (Czechoslovakia). Thin- layer  chromatography 
was per formed on Silufol plates in c h l o r o f o r m - e t h y l  a c e t a t e - m e t h a n o l  ( 7 : 2 : 1 ) .  The revealing agent was 12 
vapor.  The resul ts  of the e lementary  analysis  Of the compounds obtained corresponded to the calculated figures.  
The IB spectra  of the samples in tablets with KBr were  recorded  on a UB-20 spectrophotometer .  The 1H NMB 
(90 MHz) and 13C NMR (22.624 MHz) spect ra  were recorded  at 40°C on a WH-90 pulse rad iospec t romete r  using 
4% and 10% solutions,  respect ive ly ,  of the substances in CDC1s. The chemical  shifts of the NMB spectra  a re  
given in the 6 scale.  Tetramethyls i lane (1H NMB) and CDC13 (13C NMB) were used as internal s tandards.  For 
the f3C NMB spectra  the chemical  shifts were  recalculated to the 6 scale using the relation 6CDC13 76.9 ppm. 

11-Oxofusidic Acid (III). With s t i r r ing  at 5°C, 16 ml of Kiliani 's reagent  was added in portions over 10 
ra in  to a solution of 10 g of chromatographical ly  pure fusidie acid in 200 ml of acetone that had been f reshly 
distil led over  KMnO 4. After the end of oxidation, 300 ml of water  was added to the react ion mixture  and the 
acetone was distil led off in vacuum. 

The aqueous suspension was extracted with ether  (2 × 70 ml), and the combined extract ,  after  washing 
with water  and drying over  Na2SO4, was evaporated to d ryness ,  and the residue was then chromatographed on a 
column. Elution was per formed with chloroform and with chloroform - ethyl acetate (9.5 : 0.5). The eluates were 
analyzed by TLC. This showed that the chloroform eluate contained only 3,11-dioxofusidic acid,  which was ob-  
tained from the residue after  evaporation of the solvent by crysta l l izat ion from ether.  Weight 1.8 g, mp 193- 
194°C ~ccording to the l i t e ra tu re :  197-198°C [1]). 

Chloroform -e thy l  acetate eluted compound ([II), which was isolated from the residue af ter  evaporation 
of the eluate by precipitat ion with hexane. Yield 1.3 g,  mp 121-123°C (decomp.); [c~]~ +49.8 ° (c 1.00; ch lo ro-  
form); vKaBx r 3400-3420 cm- '  (OH), 1740-1690 cm -i (COO}I, COC}I3, CO), 1260 cm -i ~-OH).  l}i NMR spec- 
trum: 0.91 (d, J = 7.2 }iz, C}I 3 at C4); 1.02, 1.18 (s, 3 }I, and s, 6 I-I, respectively; C}I 3 at C8, Ci0 , Ci4); 1.59 
(s, 3 }i, CH3-26); 1.67 (s, 3 }i, C}I3-27), 1.98 (s, 3 }I, C}I3COO at C16), 3.76 (s, }I at C3). 13C NMR spectrum, 
ppm; 71.3 (C3); 74.1 (C16); 170.2 (COC}I3); 209.8 (Cil = O). 

S U M M A B Y  

11-Oxofusidic acid - a previously unknown keto derivative of the antibiotic - has been isolated from the 
products of the oxidation of fusidic acid by chromium trioxide. 
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It has been shown previously [1] that the dioxane lignin (DLA) from ripe cotton-plant  s tems is polydis-  
perse .  For a detailed study we have fract ionated it in t e rms  of molecular  weights by success ive  precipitat ion 
f rom dioxane solution with ether by the t r iangle  method [2]. This method gives a smal l  number  of f rac t ions ,  
but each of  them has a compara t ive ly  nar row molecular -weight  distribution. The separat ion yielded six fract ions 
(I-VI) with success ive ly  decreas ing  molecu la r  weights,  since with an increase  in the volume fract ion of p r e -  
c i p i t an t l i gn in f r ae t i onswi theve r - sma l l e rmo lecu l a rwe igh t sp r ec ip i t a t e .  Fract ions(I )  and (III) were the larges t .  

To check the efficiency of separat ion and to calculate molecular  weights,  the fract ions obtained were  sub-  
jected to gel chromatography  in an analytical  column containing Sephadex G-75 with dimethyl sulfoxide (DMSO) 
as solvent and eluent. Fig. l a  shows e luograms of the fract ions and, for compar i son ,  an eluogram of the un- 
fract ionated DLA is given. From these e luograms we plotted integral curves  of molecu la r  weight distr ibution 
(I~I-WD), using the coefficients found previously [3]. The weight-average and number -ave rage  molecu la r  weights 
(MIw a.nnd Mn) of the fract ions were  calculated from the integral MWD curves .  These values and their  ratios 
(Mw/Mn) , which cha rac te r i ze  the degree  of polydispers i ty  of the f ract ions ,  a r e  given below: 

Fraction No. yield, M"~ Mn Mw/r'Ma 
070 

Initia 1 D IA 100 12000 4200 2,9 
I 19.8 21800 15000 1,45 

II 5,8 19000 11200 1.7 
Ill 22,5 12000 7500 1.6 
IV 12.8 5700 3700 1.5 
V 5,7 4100 3200 1,3 
V[ 12,6 3000 2200 1.4 

The polydispers i t ies  of the fract ions were  different ,  varying from 1.7 to 1.3. The_ fract ions of lowest m o -  
lecu la r  weight, (V) and (VI) ,were the mos t  homogeneous.  By comparing the M w and M n values of the fractions 
we can see that the selected method of fract ionation is fair ly effective for DLA, since the molecu la r  weights of 

the fract ions differ considerably.  

It is known [4] that spruce  DLA is inhomogeneous in relat ion both to molecu la r  weight and to chemical  
composit ion.  Consequently, for each fract ion we performed an e lementary  analysis  and a quantitative analysis  
of functional groups.  The resul t s*  of the analytical  investigation of the DLA fractions a re  given below (~): 

Fraction No. C H OCHa OHtot CO OHcooH OHph COOH C arbohy-~ates 

Init'iatDLA 59,94 6,40 19,52 11.62 2.92 0 .48  3 ,38  1,27 2,80 
[ 58,12 6,24 18,49 11,45 2,62 0,48 2.88 1,27 3,28 

II 58,22 6,40 18.40 11.58 2,58 0 ,49  3 .40  1 .30  3,40 
Ul 58,24 6,46 19,30 11.54 3 .00 0 ,48  3 . 4 2  1,27 3,30 
IV 59,74 6,30 19,47 11.90 2.96 0.53 3.41 1 ,40  3.80 
V 59.02 6.22 19,34 11.78 2.87 0 ,55  3 . 4 4  1 ,46 4,30 

Vl 57.56 6.25 18.39 12.88 4 .02 0 .72  3 ,46  1.94 8,90 

* The resul ts  a re  given without being recalcula ted to carbohydrates .  
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