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T h e  L o c a t i o n  o f  t h e  R i n g  C H y d r o x y l  G r o u p  i n  

F u s i d i c  A c i d  

In  a previous  pape r  t s t ruc tu re  I was  p roposed  for t he  
an t ib io t ic  fusidic acid. The  local izat ion of t he  axial  hy-  
d roxyl  group  in r ing C was based  upon  the  fo rmat ion  of an 
ene-dione  on base-ca ta lyzed  e l imina t ion  of acet ic  acid 

HO....v..=v I 
! H 

I 

~ COOH 

...OAc 

f rom a c o m p o u n d  ob ta ined  on ozonolysis  of d ihydrofus id ic  
acid m e t h y l  ester.  I t  was supposed  1 t h a t  th is  sequence  of 
reac t ions  proceeded  according  to scheme  I I  + IV. The 
fo rma t ion  of an ene-dione may ,  however ,  equal ly  well be 
ra t ional ized by  assuming  the  presence  of a h y d r o x y l  group 

a t  C n (scheme V --> VI1) and  the  following observa t ions  
ind ica te  t h a t  the  l a t t e r  i n t e rp re t a t i on  is the  correct  one:  

(i) I t  can be shown by  the  double  i r rad ia t ion  t echn ique  ~ 
t h a t  in t he  N M R - s p e c t r u m  a of d ihydrofus id ic  acid m e t h y l  
es ter  (V) the re  is no s p i n - s p i n  in te rac t ion  b e t w e e n  the  
p ro tons  on the  ca rbon  a toms  bear ing  h y d r o x y l  groups  
(5 = 3.80 and  4.40) and  the  Cla-proton ((5 = 3.02). 

(if) D e h y d r a t i o n  of 16-deace ty ld ihydrofus id ic  acid lac- 
tone  3-acetate  (VIII )  z w i th  th iony lch lo r ide /py r id ine  a t  
- -20°C gave a c o m p o u n d  I X  4 con ta in ing  only  one olefinic 
p r o t o n  (NMR-spec t rumS:  s ignal  a t  t5 = 5.50) and  hav ing  
the  same ch romophore  as V I I I .  

(iii) Chromium (VI) oxide ox ida t ion  of V I I I  to  t he  cor- 
r e spond ing  ke tone  X, followed by  se len ium dioxide  dehy-  
d rogena t ion  in ter t .  bu tanol -ace t ic  acid (99: 1) af forded an 

I W. O. GODTFREDSEN and S. VANGEDAL, Tetrahedron 18, 1029 
(1962). 
R. FREEMAN and D. WmFFEN, Mol. phys. 4, 3~1 (1961). 

a Measured with a Varian HR-60 spectrmneter in CDCI a solution 
with tetramethylsilane as internal standard. Chcnfical shifts are 
given in 6-values. 

4 The physical data for the compounds VIII-XI arc given in the 
Table. All compounds gave satisfactory microanalyses and the I R- 
spectra are consistent with the given structures. 

a Measured with a Varian A-60 spectrometer in CDCI a solution. 
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ct, f l - unsa tu r a t ed  ke tone ,  t he  U V - s p e c t r u m  of w h i c h  ind i -  
ca tes  a n  e x t e n d e d  con j uga t i on  cons i s t en t  w i t h  f o r m u l a  
X I .  A c o m p o u n d  w i t h  a s imi la r  c h r o m o p h o r e  was  ob-  
t a i n e d  on  ana logous  t r e a t m e n t  of t he  16-0-acetyl  m e t h y l  
es te r  co r re spond ing  to  X.  

A more  d i rec t  proof  for  t h e  p resence  of a h y d r o x y l  
g roup  a t  C~ based  u p o n  ozonolys is  of a 1 6 - u n s u b s t i t u t e d  
de r iva t i ve  of fusidic acid wilt  b e  p u b l i s h e d  in a fo r th -  
coming  paper .  

The  a r g u m e n t s  for t h e  absence  of a m e t h y l  g roup  a t  C 9 
prev ious ly  se t  f o r th  ~ are  no  longer  va l id  in  v iew of t h e  new 
loca t ion  of the  h y d r o x y l  group.  However ,  t he  p resence  of 
a hyd rogen  a t o m  a t  C 9 can  now  be  deduced  f rom t he  for- 
m a t i o n  of the  A 9 -n  c o m p o u n d  I X  as well  as f rom t he  pre-  
v ious ly  r epor ted  ~ e x p e r i m e n t s  on  t he  base  ca t a lyzed  epi* 
mer i za t i on  of d e r i v a t i v e s  of fusidic  acid c o n t a i n i n g  a 

UV-spectrum 
(Etoi~) 

Compound M.p. )L max (m~) e [~]D(CHCla) 

V I I I  CalH4s0 s 183-1840 ~23 14000 + 440 

I X  CalH460 a 143-144 ° 221 15500 + 26 ° 

X CalH4605 153-154 ° 222 13800 + 113 ° 

X I  CalH440 s 188-189 ° 280 17500 - -358 ° 

c a r b o n y l  g roup  in  r ing  C. Fus id ic  acid is c o n s e q u e n t l y  
be l ieved  to  be  r ep r e sen t ed  b y  fo rmu la  X I [ .  

~COOH 
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Zusammen/assung. D u r c h  H e r s t e l l u n g  der  zwei Ver-  
b i n d u n g e n  I X  u n d  X I  wurde  erwiesen,  dass  die H y d r o x y l -  
g ruppe  im R ing  C de r  Fusidins~ture a n  Cll h a f t e n  muss.  
D a r a u s  sowie aus  f r f iheren E x p e r i m e n t e n  ~ l~isst s ich fiir 
die Fus id insXure  die r ev id i e r t e  K o n s t i t u t i o n s f o r m e l  X I I  
ab le i ten .  
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A G r o u p  o f  F a t t y  A c i d s  with 'Tetramethylene 
Interruption' in the D o u b l e  B o n d  System ~ 

Lipids  f rom leaves  a n d  n u t s  of t h e  t r ee  Ginkgo biIoba 
c o n t a i n  severa l  C20 a n d  C1s acids  w i t h  doub le  bonds  in a 
1,7 pos i t ion  re la t ive  to  each  o ther .  I n  a n a l o g y  to  m e t h y -  
l ene - i n t e r rup t ed  doub le  bonds ,  t h e y  m a y  be  cal led ' t e t r a -  
m e t h y l e n e - i n t e r r u p t e d ' .  T h e  g roup  of i somers  r e p r e s e n t s  
a b o u t  10% of t he  f a t t y  acids in  Ginkgo  a n d  inc ludes  
nea r ly  all t he  C2o acids.  Oleic, l inoleic a n d  l inolenic  acids  
r ep re sen t  t h e  g r e a t e r  p a r t  of t h e  C~8 ac ids ;  however ,  t h e  
i somers  are p r e s e n t  in  t h e  C18 series too,  whi le  t h e y  h a v e  
n o t  b e e n  found  w i t h  t h e  Cle c h a i n  l eng th .  

DAVIDOFF a n d  KORN 2 f o u n d  cis, cis-5,11-octadeca- 
dienoic  acid as a m a j o r  l ipid c o n s t i t u e n t  of t h e  s l ime mold  
Dictyostelium discoideum, a n d  BAGBY et al. 3 h a v e  r e p o r t e d  
cis, cis-5,13-docosadienoic acid f rom seed oil of t he  t r ee  
Limmanthes douglasii. Because  severa l  ac ids  w i t h  such  
a n  u n u s u a l  sys t em of d o u b l e  b o n d s  were de t ec t ed  in 
Ginkgo,  a de ta i led  e x a m i n a t i o n  of t h e i r  s t r u c t u r e  a n d  
b iosyn thes i s  ha s  been  u n d e r t a k e n .  As a f i r s t  s t ep  in t h i s  
di rect ion,  we r epo r t  here  t he  compos i t i on  a n d  iden t i f i ca -  
t i on  of t he  f a t t y  acids of Ginkgo biloba. 

The  m e t h y l  esters  were f r a c t i o n a t e d  b y  l i q u i d - l i q u i d  
c h r o m a t o g r a p h y  * and  gas - l iqu id  c h r o m a t o g r a p h y  5,6, a n d  
the  ind iv idua l  es ters  or  m i x t u r e s  of i somers  were iden-  
t if ied b y  ozoniza t ion  p rocedures  before  a n d  a f t e r  al- 
ka l ine  i someriza t ion.  One of t he  s t r u c t u r e  d e t e r m i n a -  
t ions  is ou t l ined  as a n  example .  A m e t h y l  es ter  h a d  b e e n  
t e n t a t i v e l y  ident i f ied  as a n  e icosa t r i enoa te  accord ing  to  
LLC a n d  GLC re ten t ions .  Ozon iza t ion - r educ t ion  7 of t h i s  
es te r  gave  a C~ a ldehyde-es te r  a n d  a C6 a ldehyde  wh ich  
were iden t i f i ed  b y  GLC. The reby ,  t he  pos i t ion  of t h e  ex- 

t r e m e  doub le  b o n d s  a t  c a rbons  5 a n d  14 were d e m o n -  
s t r a t ed .  The  f r a g m e n t s  b e t w e e n  these  doub le  b o n d s  were 
iden t i f i ed  b y  o z o n i z a t i o n - o x i d a t i o n  s. Af te r  cs tc r i f i ca t ion  
of t he  r e su l t i ng  acids,  GLC showed  d i m e t h y t  a d i p a t e  a n d  
g l u t a r a t e  in e q u i v a l e n t  a m o u n t s .  M a l o n a t e  was  also de-  
t ec ted .  These  resu l t s  locate  t he  i n t e r n a l  doub le  b o n d  a t  
e i t h e r  pos i t ion  8 or  11. 

T h e  e x a c t  loca t ion  of th i s  doub le  b o n d  c a n  be  e s t ab -  
l i shed b y  a lka l ine  i somer i za t ion  a n d  s u b s e q u e n t  ozoniza-  
t ion.  I t  was  shown t h a t  t inoleic acid,  a f t e r  a lka l ine  iso- 
m e r i z a t i o n  u n d e r  s t a n d a r d  c o n d i t i o n s  9, y ie lded  b y  ozoni-  
z a t i o n - r e d u c t i o n  C6 a n d  C~ a l d e h y d e s  a n d  C9 a n d  C m 
a ldehyde -es t e r s  in  e q u i v a l e n t  a m o u n t s .  Oleic  ac id  re- 
m a i n e d  u n c h a n g e d  u n d e r  t h e  i somer i za t ion  cond i t ions .  
Therefore ,  c o n j u g a t i o n  of doub le  b o n d s  i n t e r r u p t e d  w i t h  
one  m e t h y l e n e  g roup  proceeds  equa l ly  f rom b o t h  sides of 
t h e  u n s a t u r a t e d  sys tem,  whi le  a n  i so la t ed  doub le  b o n d  is 

1 This work has been supported by a research grant from the 
National Institutes of Health (USPHS AM-05165) and by the 
Hormel Foundation. 

2 F. I)AVIDOFF and E. KORN, Bioehem. Biophys. Res. Cotnnt. 9, 44, 
54 (1962). 

3 M, O, BAGBY, C, R. SMITH, T. K. MIWA, R. L. LOHMAR, and I.A. 
WOLFF, J. Org. Chem. 26, 1261 (1961). 

4 It. SCHLENK and J. GELLERMAN, J. Amer. Oil Chemists' Society 
3s, 555 (1961). 
H. SCHLE~'K, J. GELLERMAN, and D. SAND, Anal. Chem. 3¢, 1529 
(1962}. 

6 H. SCttLENK and D. SAND, Anal. Chem. 34, 1676 (1962). 
7 H. SCHLENK et al., to be published. 
s E. KLENX and W. BONGARD, Hoppe-Seyler's Z. 290, 181 (195"2). 
9 R. HOLMAN and H. HAYES, Anal. Chem. 30, 14~2 (1958). 


