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S p r t i h t  m a n  das  e r h a l t e n e  C h r o m a t o g r a m m  m i t  K o n -  
go ro t l6 sung ,  so s ind  die a n  den  A u f t r a g u n g s s t e l l e n  in  de r  
S a l z s g u r e f r o n t  e n t s t a n d e n e n  L i i c k e n  d c u t l i c h  e r k e n n -  
b a r .  E s  is t  a u c h  mSgl ich ,  d u r c h  B e t r a c h t e n  des  en t -  
wicke l t en ,  n i c h t  b e s p r f i h t e n  C h r o m a t o g r a m m s  i m  UV.-  
L i c h t  sowohl  SalzsAure-  als L 6 s u n g s m i t t e l f r o n t  als hel l -  
l e u c h t e n d e  L i n i e n  zu e r k e n n e n ,  die d i r e k t  n a c h g e z e i c h -  
n e t  w e r d e n  k S n n e n  a. 

Die d u t c h  Sp r f i hen  m i t  K o n g o r o t  o d e r  Z e i c h n e n  i m  
U V . - L i c h t  s i c h t b a r  g e m a c h t e n  L i i c k e n  w e r d e n  m i t  
e inem P l a n i m e t e r  * g e m e s s e n  ~. Die in  e i n e m  C h r o m a t o -  
g r a m m  e r h a l t e n e n  W e r t e  s ind  d e n  a u f g e t r a g e n e n  B a s e n -  
m e n g e n  d i r e k t  p r o p o r t i o n a l .  Bei  sorgf~tt t igem A r b e i t e n  

a Bei allen Versuchen wurde Whatinan-Nr.-1-Papier verwendet. 
a Firma J. AMSLER, Sehaffhausen. 

Dic absolute GrSsse der erhaltenen Liieken hfingt einmal yon 
der OH'-Menge, dann abet auch yon der HCl-Konzentration und 
daneben yon Tempcratur, Laufzeit und Feuchtigkeit ab, so dass nur 
gleichzeitig unter gleichen Bedingungen laufende Chromatogramlne 
direkt vergliehen werden k6nnen. 

l iegt  die F e h l e r g r e n z e  bei  4- 5 % .  E s  l a s scn  s ich so z u m  
Beispie l  N a O H ,  Na ,CO a, N a H C O  s b e s t i m m e n .  Die  Salz- 
s i ture l~isst s ich  d u r c h  a n d e r e  Mine ra l s / i u r en  e r se tzen .  

I n  d e n  T a b e l l e n  I u n d  I I  s i nd  e in ige  K o n t r o l l v e r s u c h e  
z u s a m m e n g e s t e l l t ,  die  die  B r a u c h b a r k e i t  d e r  M e t h o d e  
be legen.  Die  T a b e l l e n  e n t h a l t e n  u n t e r  cm2/s  die aus  d en  
g e m e s s e n e n  Li ickengr t Jssen  b e r e c h n e t e  Fl~tche, die e i n e m  
p - -4qu iva l en t  ( =  s) e n t s p r i c h t .  

0 b e r  die  B e s t i m m u n g  k l e i n s t e r  M e n g e n  a n d e r e r  an-  
o r g a n i s c h e r  I o n e n  n a c h  d ieser  M e t h o d e  wi rd  sp~iter 
b e r i c h t e t .  

B. PRIJS u n d  H.  ~.RLEN1MEYER 

A nstalt/6~r Anorganische Chemic der Universitiit Basel, 
den 73. November 1955. 

Sum~nary 

A n ew  m e t h o d ,  b a s e d  o n  r e t e n t i o n - p a p e r c h r o m a t o -  
g r a p h y ,  is d e v e l o p e d  for  u l t r a m i c r o d e t e r m i n a t i o n  of 
i n o r g a n i c  bases .  

I n f o r m a t i o n s  - I n f o r m a t i o n e n  - I n f o r m a z i o n i  - N o t e s  

S T U D  I O R U I V I  P R O G R E S S U S  

T h e  C h e m i c a l  N a t u r e  of the  Ant ibac ter ia l  
S u b s t a n c e  P r e s e n t  in Aucnbajaponica T h u n b g .  

By J. E. RO,~tBOUTS and J. LINKs 1 

I . -  Introduction 

Seve ra l  c o m p o u n d s  w i t h  a n t i b i o t i c  p r o p e r t i e s  h a v e  
b e e n  d e m o n s t r a t e d  t o  occu r  in  g r e e n  p l a n t s .  T h e  m a j o r i t y  
of t h e m  has  b e e n  exc lus ive ly  t e s t e d  for  g r o w t h - i n h i b i t -  
ing  a c t i v i t y  a g a i n s t  c e r t a i n  s t r a i n s  of c o m m o n  b a c t e r i a  
in  o rde r  to  d e t e c t  a n t i b a c t e r i a l  s u b s t a n c e s  w h i c h  m i g h t  
b e  e f fec t ive  a g a i n s t  z o o p a t h o g e n s .  I n  t h i s  r e s p e c t  a n  
i m p r e s s i v e  a m o u n t  of w o r k  h a s  b e e n  done ,  a m o n g  o the r s .  
by  OSBORN 2, CARLSON et al. s, a n d  COLLIER a n d  VAN DER 
PIJL 4. 

A l t h o u g h  t h e  o c c u r r e n c e  of s u b s t a n c e s  w i t h  a n t i -  
b a c t e r i a l  p r o p e r t i e s  in  P h a n e r o g a m s  was  f o u n d  to  b e  a 
c o m m o n  fea tu re ,  i d e n t i f i c a t i o n  of t h e s e  s u b s t a n c e s  h a s  
b e e n  ca r r i ed  t h r o u g h  in o n l y  a sma l l  n u m b e r  of cases.  
Th i s  r e p o r t  dea ls  w i t h  t h e  i d e n t i f i c a t i o n  a n d  b io log ica l  
c h a r a c t e r i z a t i o n  of t h e  a n t i b a c t e r i a l  c o m p o u n d  f i r s t  
d e m o n s t r a t e d  t o  b e  p r e s e n t  in  l eaves  of  Aucuba japonica 
b y  OS~ORN 2, w h o  f o u n d  a q u e o u s  e x t r a c t s  of t h e  v a r i e t y  
w i t h  m a c u l a t e d  l eaves  (var .  variegata D ' O m b r . )  to  be  
e f fec t ive  in vitro a g a i n s t  Staphylococcus aureus, b u t  n o t  
a g a i n s t  Escherichia coil; s imi l a r  e x t r a c t s  of  t h e  v a r i e t y  
w i t h  e n t i r e l y  g reen  leaves  (va t .  viridis Hor t . )  were  sa id  
to  be  ine f fec t ive  to  e i t h e r  one  of t h e s e  b a c t e r i a .  

1 N. V. Philips-Roxane, Agro-BiologieaI Laboratory "Bockc- 
steyn", 's-Graveland, and Central Laboratory, ~Vccsp, The Nether- 
lands. 

2 E. M. OSBORN, Brit. J. exper. Pathol. 24, 227 (1943). 
a H. J. CARLSON, H. D. BRISSELL, and M. G. MVELLER, J. Bact. 

52, 155 (1946). - H. J. CARLSO2¢ and H. DOUGLAS, J. Bact. ga, 235 
(1948). - H. J. CARLSON, H. G. DOUGLAS, and J. ROBERTSON, J. 
Bact. 5a, 241 (1948). 

4 W. A. COLLZER and L. VAN DER PIJL, Chron. Naturae 106, 73 
(ms0). 

WINTER a n d  WILLEKE 5 s t a t e d  t h a t  ju ices  expres sed  
f rom leaves  a n d  roo t s  of A.  japonica s t r o n g l y  i n h i b i t e d  
t h e  g r o w t h  of a p o p u l a t i o n  of t h e  m o s t  d i f f e r e n t  k i n d s  of 
soil  b a c t e r i a ,  a n d  t h a t  Bacillus subtitis a n d  b o t h  S. an- 
reus a n d  E. coli were  v e r y  s ens i t i ve  species,  More  r e c e n t l y  
FITZPATRICK s f o u n d  t h a t  a q u e o u s  e x t r a c t s  of t h e  l eaves  
of A.  japonica were  e f fec t ive  in vitro a g a i n s t  a h u m a n  
s t r a i n  of Mycobacterium tuberculosis, a c t i v i t y  b e i n g  
g r e a t e r  in  a u t u m n  t h a n  in  spr ing .  T h e s e  i n v e s t i g a t o r s  
do  n o t  r e v e a l  w h e t h e r  t h e y  used  a spec ia l  v a r i e t y  of 
A ucuba. 

II.-- Experimental 

(1)--Detection o /an  inactive precursor. I n  t h e  o r d i n a r y  
r o u t i n e  s c r een ing  for  t h e  p r e sence  of a n t i b i o t i c  a c t i v i t y  
in  c r u d e  p l a n t  ju ices ,  i t  was  f o u n d  t h a t  squeezed  leaves  
of  A.  japonica v a t .  variegata s h o w e d  a m a r k e d  a c t i v i t y  
a g a i n s t  b o t h  t h e  spores  of Bacillus subtilis a n d  t h e  coni-  
d i a  of Penicil l ium italicum. W h e n  t h e  f r e sh  A ucuba 
l eaves  were  i m m e r s e d  in bo i l i ng  w a t e r  for  a few m i n u t e s  
be fo re  squeez ing ,  t h e  a c t i v i t y  of leaf  e x t r a c t s  a g a i n s t  
b o t h  m i c r o - o r g a n i s m s  was  e n t i r e l y  d e s t r o y e d ;  i t  cou ld  
be  r e s to red ,  howeve r ,  b y  m i x i n g  t h e  i n a c t i v e  leaf  ju ice  
w i t h  a m i n u t e  a m o u n t  of  c r u s h e d  f resh  Aucuba leaves,  
a n  a m o u n t  w h i c h  was  so s m a l l  t h a t  i t  e x e r t e d  n o  no t i ce -  
ab le  i n h i b i t i o n  b y  i tself .  T h i s  o b s e r v a t i o n  led us  to  t h e  
a s s u m p t i o n  t h a t  in  Aucuba l eaves  a n  a n t i m i c r o b i a l  
s u b s t a n c e  is p r e s e n t  in  t h e  f o r m  of a n  inac t ive ,  t h e r m o -  
s t a b l e  c o m p o u n d  w h i c h ,  o n  m i x i n g  w i t h  a n  e n z y m e ,  is 
d e c o m p o s e d  a n d  g ives  r i se  to  c o m p o n e n t s ,  a t  l e a s t  one  
of w h i c h  is c a p a b l e  of i n h i b i t i n g  t h e  g r o w t h  of  c e r t a i n  
m i c r o o r g a n i s m s .  So fa r  i t  was  s t i l l  u n c e r t a i n  w h e t h e r  one 
s ingle  c o m p o n e n t  a c c o u n t e d  for  b o t h  t h e  a n t i b a c t e r i a l  
a n d  t h e  a n t i f u n g a l  a c t i v i t y .  

(2)--Isolation / tom leaves o/ an activating enzyme pre- 
paration. A n  a c t i v e  c r u d e  e n z y m e  m i x t u r e  was  p r e p a r e d  
as fol lows:  F r o m  f resh  l eaves  of A. japonica v a t .  varie- 
gala t h e  pe t io les  were  r e m o v e d .  T h e  laminae ,  we re  f rozen 

5 A. G. WINTER and L. WILLEKE, Naturwissenschaften 3S, 26~ 
(1951). 

6 F. K. FITZPATntCK, Aatibiot. Chemother. ~, 528 (1954). 
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with  t he  aid of solid CO 2 and  col lected in a towel  in 
which t h e y  were  p o u n d e d  t o  pieces of abou t  1 cm*-. These  
small  pieces were  g round  in an  o r d i n a r y  household  
minc ing  machine ,  p r ev ious ly  cooled wi th  solid CO,. The  
resul t ing  p r o d u c t  was he reupon  ex t r ac t ed  for 5 rain a t  

- 50 ° C in a T u r m i x  wi th  8 t imes  i ts  we igh t  of acetone.  
This  e x t r a c t i o n  was  r epea t ed  once wi th  a fresh por t ion  
of ace tone  and f ina l ly  c o m p l e t e d  wi th  a same vo lume  
of ether,  all  a t  -- 50 °. I f  por t ions  of the  r ema in ing  l ight  
green p o w d e r  were  s t i r red  for 20 rain wi th  abou t  30 
t imes  i ts  a m o u n t  of 0.01 N p h o s p h a t e  buffer ,  p H  7, and 
hereupon  f i l tered,  a lmos t  c lear  so lu t ions  were  ob ta ined  
which possessed an excel len t  e n z y m e  ac t iv i ty .  This  
justif ies t he  conclus ion t h a t  eas i ly  dissocia t ing p ros the t i c  
groups were  a p p a r e n t l y  absen t  and  no t  needed  for the  
enzyme ' s  act ion,  a p r o p e r t y  which  po in ted  to  a hydro-  
lyt ic  enzyme .  

(3)-- Isolation and identi[ication o[ the inactive precursor. 
W o r k  was now di rec ted  towards  t he  i so la t ion  of  t h e  
precursor  of the  an t ibac t e r i a l  subs tance .  We  had  no t iced  
tha t  i ts  t h e r m o s t a b i l i t y  was increas ing ly  af fec ted  by  
lowering the  pH.  This  o b s e r v a t i o n  and  t h e  a p p a r e n t  
hydro ly t i c  n a t u r e  of t he  a c t i v a t i n g  e n z y m e  m a d e  an 
easily hyd ro lyzab le  glyeosidal  s t ruc tu re  v e r y  l ikely.  
Therefore  t h e  classical  m e t h o d  of BOURQUELOT and 
H~RISSEY ~ for t he  i so la t ion  of glycosides  was appl ied  a t  
once. 

These t~rench inves t iga to r s  f i rs t  used this  m e t h o d  for 
the  i so la t ion  of t he  m a i n  g lucos ide  aucubin ,  t h e n  new, 
from the  r ipe seeds of Aucuba japonica. The  glycoside 
we isolated f rom unr ipe  seeds as t he  i nac t i ve  p recursor  
of the  an t ibac t e r i a l  subs t ance  t u r n e d  o u t  to  be  iden t ica l  
with aucnbin .  

Green f rui ts  (berries) of A.  japonica var .  variegata were 
longi tud ina l ly  cut .  I n  t h i s  w a y  the  single cen t ra l  seed 
was cu t  as well.  The  green pe r i ca rp  was peeled  off by  
hand, whe reupon  the  seed ha lves  were  i m m e d i a t e l y  p u t  
into boil ing 90% e thano l  and  lef t  boi l ing on a re f lux  for 
35 rain in o rder  to i n a c t i v a t e  t he  enzymes .  S u b s e q u e n t l y  
the seed ha lves  were  r e m o v e d  f rom the  a lcohol  and g round  
in a P e p p i n k  h a m m e r  mill .  

The  resu l t ing  seed p o w d e r  was aga in  e x t r a c t e d  for 
15 rain wi th  boi l ing 90% e thano l  on a ref lux.  T h e  first  
and second ex t r ac t s  were pooled  and  t h e  v o l u m e  
dras t ica l ly  r educed  in  vacuo. Af te r  add i t ion  of an  ade-  
quate  a m o u n t  of  wa t e r  and  some CaCOs, a l i t t le  baker ' s  
yeast  was added  and  the  e x t r a c t  f e rmen ted  a t  25°C to 
remove free sugars.  CO~ p roduc t ion  ceased af te r  4 days.  
The yeas t  was then  ki l led by  boiling, and  the  mix tu r e  
centrifuged,  decolour ized  wi th  an ac t ive  charcoa l  {Norit) 
and f i l tered,  F r o m  the  resu l t ing  clear,  pa le  yel low 
sirupy l iquid,  a lmos t  whi te  needles  c rys ta l l ized  dur ing  
slow e v a p o r a t i o n  in a des icca tor  ove r  concen t r a t ed  
sulphuric acid. T h e  c rys ta l s  were  col lected on a f i l ter  and  
washed w i t h  95% e thano l  and  e ther .  390 g of fresh green 
fruits y ie lded 3-5 g of wh i t e  crys ta ls ,  m.p.  180°C (un- 
corrected).  R e p e a t e d  c rys ta l l i za t ion  f rom 80% e thano l  
did no t  a l t e r  t h e  me l t i ng  point .  W i t h  t he  aid of the  
A ucuba e n z y m e  m i x t u r e  i t  was easy  to d e m o n s t r a t e  t h a t  
the c rys ta l l ine  c o m p o u n d  was the  i nac t i ve  precursor .  

The  i d e n t i t y  of our  p r o d u c t  w i th  aucub in  was estab-  
lished by :  
(a) its so lub i l i ty  in d i f fe ren t  so lven t s :  water ,  methanol ,  

e thanol ,  e ther ,  and  ch lo ro fo rm;  
(b) the  f o r m a t i o n  of a b rownish-b lack  p rec ip i t a t e  on 

mix ing  an aqueous  so lu t ion  w i t h  d i lu ted  minera l  

7 E. BOURQUELOT and H. HlgRISSEY, C. r. So¢. biol. 10~, 695 
(1902); C. r. Acad. Sci. Paris 134, 1441 (190~). 

acids  and gent le  hea t i ng ;  p ro longed  hea t i ng  of such 
acid  solut ions  m a d e  t h e m  g ive  off a pene t r a t ing ,  
p l easan t  and  cha rac t e r i s t i c  odou r  (cp. BOURQUELOT 
and  H~RISSEY) ; 

(c) t he  charac te r i s t i c  b lue  so lu t ion  caused  by  r eagen t  A 
(10 vol.  of glacial  ace t ic  acid,  i vol.  of  0 .2% aq.  solu- 
t ion of CuSO, .5  H20  and  0.5 vol.  of conc.  HCI) of 
HILL and  VAN HEYNINGENS; 

(d) a sugar  analysis :  ca lcu la ted  (as glucose) 52 .4%,  ex- 
pe r imen ta l  49.4% ; 

(e) its me l t ing  po in t :  180 ° C (uncorrec ted)  ; BOURQUELOT 
and HARISSEY 9 181°; KARRER and  SCHMID 10 
182°-183°;  TRIM and HILL xl 180°--182°; 

(f) i ts specific r o t a t i on  in wa te r :  [,¢~J ---- - -163 .1  (c 
1-6); BOURQUELOT and  HI~RISSEY ~ [~3D = - -173-1  
(C = 2'956) ; LEBAS 1~ [COLD = -- 164"4 (C = 2-007); 
BERGMANN and  MICHALIS xa [~x~ = - -171"4 (C = ?); 
KARRER and SCHMID I° [¢~]~ = -- 162-0 (C = 1.988) 
and --162-3 (C = 1.128); TRIM and  HILL 11 [~]~ = 
- -  164'7 (C = 1.5); 

(g) its UV. absorp t ion  s p e c t r u m :  we also found the  un-  
p ronounced  absorp t ion  m a x i m u m  a t  a b o u t  270 m p  
and the  rap id ly  increas ing  abso rp t ion  f rom a b o u t  
250 m p  towards  shor te r  w a v e  leng ths  (cp. KARRER 
and SCHMID 1°, and TRIM and HILLH). 

(4)-Chromatographic isolation o/ aucubin / tom the 
Aucuba plant. Glycosides are  adsorbed  f rom a q u e o u s  
p lan t  ex t rac t s  by  charcoal .  M a n y  o t h e r  adso rbed  sub-  
s tances  can be r e m o v e d  f rom t h e  charcoa l  by  wash ing  
wi th  water ,  whereas  t he  glycosides  can  be e lu ted  a f te r -  
ward  wi th  d i lu ted  e thanol .  TRIM and  HILL l l  used  th is  
pr inciple  for the  isola t ion of aucubin .  T h e y  s t i r red  t h e  
p lan t  ex t rac t s  wi th  charcoal ,  f i l tered,  washed  wi th  wa te r ,  
refi l tered,  washed wi th  e thanol ,  and  f i l tered again.  W e  
used a s imple c h r o m a t o g r a p h i c  m e t h o d  for t he  s a m e  
f rac t ionat ion.  

The  aqueous  e x t r a c t  f rom the  na tu ra l  r aw m a t e r i a l  
(e.g. leaves) was poured  on to  a co lumn  of Nor i t  (chro- 
ma tog raph ic  qua l i ty  P .K.  0.1-0-25). The  c o l u m n  was  
hereupon  washed wi th  w a t e r  un t i l  t h e  r eac t i on  for  
chlorine in t he  e luate  had  become  nega t ive .  W a s h i n g  
was then  con t inued  wi th  a n o t h e r  30% of t h e  v o l u m e  of 
wa te r  used for r e m o v i n g  the  chlorine.  A t  t h a t  t i m e  no  
aucubin  had been r e m o v e d  as ye t  f rom the  c o l u m n ;  th is  
was regular ly  checked by  a s imple  co lour  r eac t ion  in 
samples  of the  eluate .  S u b s e q u e n t l y  t h e  c o l u m n  was 
e lu ted  wi th  5 0 0  e thanol ,  which  r e m o v e d  a t  once the  
ma jo r  pa r t  of t he  adsorbed aucubin .  Af t e r  some t i m e  
the  a m o u n t  of e lu ted  aucubin  decreases  sharply,  where-  
upon only  m i n u t e  a m o u n t s  are  fu r the r  re leased by  the  
ethanol .  E v a p o r a t i o n  in vacuo of the  col lected e thano l  
e l u a t e . y i e l d s  a pale  b rown  sy rup  f rom which  wh i t e  
crysta ls  of aucubin  can  easi ly be  ob ta ined  by  crys ta l l iza-  
t ion  f rom wa te r  and  one  rec rys ta l l i za t ion  f rom 80% 
ethanol .  

(5)--Antibiotic activity o] aucubin. Once  we had  cry-  
s ta l l ine p repa ra t ions  of aucub in  to  hand,  i t  was  easy  to  
p rove  t h a t  t he  p roduc t s  of hydro lys i s  were  respons ib le  
for the  a c t i v i t y  bo th  aga ins t  P .  italicum and B. subtilis. 
We ex t ended  these  obse rva t ions  wi th  severa l  o t h e r  
micro-organisms  and found  an a c t i v i t y  s p e c t r u m  which  
is p resen ted  in t he  Table.  The  a c t i v i t y  was g raded  accord-  

a R. HILL and R. VAN HEYNINGEN, Biochem. J. 49, 332 (1951). 
9 E. BOURQUELOT and H. HI~.RISSEY, Ann. Chim. 4, 289 (1905). 

10 p. KARRER and H. SCUMID, Helv. chim. Acta 29, 525 (19-16). 
11 A. R. TRIM and R. HILL, Biochem. J. 60, 310 (1952). 
lz M. C. LEBAS, J. Pharm. Chim. [6] 30, 390 {1909). 
t3 M. BERGMANN and G. MICllALIS, Bet. deutsch, chem. Gcs. 60, 

935 (19~7}. 
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ing  to  t h e  d i ame te r  of t he  zones of g rowth  inh ib i t ion  
fo rmed  on n u t r i e n t  agar  a round  holes con t a in ing  enzyme-  
a c t i v a t e d  aucubin  solu t ions  in th ree  concen t ra t ions .  The  
a c t i v i t y  spec t rum of c rys ta l l ine  aucub in  exac t l y  m a t ches  
t h a t  which can be o b t a i n e d  wi th  c rude  juices  f rom A u c u b a  

leaves,  i r respec t ive  of w h e t h e r  these  o r ig ina te  f rom the  
v a r i e t y  v a r i e g a t a  or v i r i d i s .  This  indica tes  t h a t  t he  
a c t i v i t y  resul ts  f rom t h e  f o r m a t i o n  of aucub igen in  which  
is bo th  an t ibac t e r i a l  and,  to  a less ex ten t ,  fungicidal .  The  
fungicidal  ac t ion  is r a t h e r  specific for on ly  a small  
n u m b e r  of fungi,  P e n i c i l l i u m  i t a l i c u m  being  b y  far  the  
mos t  sens i t ive  species m e t  wi th .  

D i s c u s s i o n .  A u c u b i n  ( synonyms :  rh inan th in ,  aucubo-  
side) was  f irs t  found  in t h e  green  pa r t s  of  R h i n a n t h u s  

C r i s t a - g a l l i i  L. b y  LUDWIG x* in 1868. I t  was first  de- 
scribed f rom A u c u b a  j a p o n i c a  by  BOURQUELOT and  H~-  
RlSSEY 7. I t s  chemica l  n a t u r e  was la te r  i nves t i ga t ed  in 
de ta i l  by  BERGMANN and  MICHALIS 13, KARRER and  
SCHMID 10. NAKAMURA 15, and TRIM and  HILL 11. I t  was 
n o t  un t i l  1946 t h a t  KARRER and  SCHMID 1° were  capab le  
of sugges t ing  t h e  s t ruc tu re  fo rmula  (I) which  exp la ined  
al l  t h e  es tab l i shed  proper t ies .  

HC- -C- -O- -g lucose  

/ C H O H - C H ~  

HC C--CH [ 

~O / X'xCHOH_CH 2 

(i) 

I n  1950 NAI~AMURA 15 ga the red  ev idence  for  one of the  
two  f o r m u l a ' s  [ II]  and  [III~. 

H C - - C ~ O ~ g l u c o s e  glucose-O / C H O H - C H O H  

/ / C H O H - C H O H  C--C~C/H ] 

HC C- -CH II It ~xCH ~H 2 
HC CH - ~ - -  

\ / ~CH~ CH 2 \ / O O 
(II) ( i i i)  

Antibiotic activity of crystalline aucubin after activation 
with a hydrolytic enzyme from Aucuba leaves 

Micro-organism 

Micrococcus  aureus  . . . . . . . .  
E scher i ch ia  coli . . . . . . . . .  
B a c i l l u s  sub t i l i s  . . . . . . . . .  
M y c o b a c t e r i u m  phle i  . . . . . . .  
P f l h i u m  d e b a r y a n u m  . . . . . . .  
P h  f l o p h t h o r a  cac torum . . . . . .  
P h y t o p h t h o r a  c i n n a m o m i  . . . . .  
R h i z o p u s  n ig r i cans  . . . . . . . .  
Sc lero t in ia  / ruc t igena  . . . . . . .  
C h a e t o m i u m  g lobosum . . . . . . .  
O p h i o s t o m a  coerulescens . . . . . .  
o p h i o s t o m a  p a r a d o x u m  . . . . . .  
Glomerel la  c ingu la ta  . . . . . . . .  
D i a p o r t h e  a lnea  . . . . . . . . .  
Gibberel la  p u l i c a r i s  . . . . . . . .  
P l eospora  Iycopers ic i  . . . . . . .  
~ l y c o s p h a e r e l l a  p inodes  . . . . . .  
T o r u l o p s i s  u t i l i s  . . . . . . . . .  
C a n d i d a  k r u s e i  . . . . . . . . . .  
Ust i lago n u d a  . . . . . . . . . .  
_Phialophora heteroderae . . . . . .  
P h o m a  betae . . . . . . . . . . .  
Sep tor ia  l ycopers ie i  . . . . . . . .  
Col le to tr ichum l i n d e m u t h i a n u m  . . . 
P e n i c i l l i u m  i t a l i cum . . . . . . .  
P e n i c i l l i u m  mar t ens i i  . . . . . . .  
A s p e r g i U u s  / lav ipes  . . . . . . . .  
A s p e r g i I l u s  n i~er  . . . . . . . . .  
T r i c h o d e r m a  v ir ide  . . . . . . . .  
B o t r y t i s  al l i i  . . . . . . . . . . .  
B o t r y t i s  c i n e m a  . . . . . . . . .  
V e r t i c i l l i u m  daht iae  . . . . . . . .  
A l t e r n a r i a  porr i  . . . . . . . . .  
A l t e r n a r i a  t enu i s  . . . . . . . . .  
Cemospora  beticola . . . . . . . .  
F u s a r i u m  c u l m o r u m  . . . . . . .  

Concentration [ 
of aucubi~: 

U n d e r  t he  inf luence  of f l-glycosidases (e.g. emulsin)  or  an  
acid  hydrolys is ,  t h e  aglucone,  aucubigenin ,  wh ich  has 
t h e  s u b s t i t u t e d  fu ran  s t ruc tu re ,  is set  free. Because  of 
i ts  f l -hydroxy  group  th is  ag lucone  is e x t r e m e l y  uns tab le  
and  there fore  i t  has  neve r  been  i so la ted  (KARRER and  
SCHMIDI°). Espec ia l ly  in acid  solutions,  i t  eas i ly  forms 
a de r iva t e  of succ ind ia ldehyde  which  in t u r n  po lymer izes  
readi ly ,  bu i ld ing  poo r ly  soluble  da rk  coloured  products .  
F o r  th is  reason i t  was imposs ib le  for us to  decide  whe the r  
t h e  ag lucone  i tself  possesses t he  an t ib io t i c  p roper t ies  or  
w h e t h e r  th is  is due  to  the  fo rma t ion  of a di- or  po lymere .  

A u c u b i n  has  been  d e m o n s t r a t e d  in m a n y  p l a n t  species 
be longing  to  t a x o n o m i c a l l y  v e r y  d i f fe ren t  famil ies .  A 
recen t  r ev i ew  of t h e  p lan t s  famil ies  in which  th is  g lyco-  
side was found to  be  p resen t  is g iven  by  TRIM and  HILL 11. 
Because  of i ts  widespread  occurrence ,  we were  no t  sur-  
pr ised to  f ind tha t ,  in con t r a s t  w i t h  t he  resul ts  ob ta ined  
b y  OSBORN 2, b o t h  A u c u b a  var ie t i e s :  v i r i d i s  and  v a r i e -  

ga ta ,  yie lded ex t r ac t s  w i t h  s imi lar  an t ib io t i c  p roper t i es  
which  in b o t h  cases could be  p r o v e d  to  be  due  to  t he  
aucubin  con ten t .  Pe rhaps  seasonal  di f ferences  in t he  
cons t i tuen t s  of t h e  leaves,  as  r epo r t ed  by  FITZPATRICK 6, 
m a y  be responsible  for  these  c o n t r a d i c t o r y  results .  

W e  found aucub in  to  be  d i s t r ibu ted  t h r o u g h o u t  t he  
whole  A u c u b a  plan t ,  inc lud ing  i ts  roots .  T h o u g h  HAT- 

TOR116 emphas i zed  i ts  absence  in t he  r ipe  per icarp ,  we 
found i t  in t h a t  t i ssue of green  f ru i t s  in qu i t e  apprec iab le  
amoun t s .  

Acknowledgement. We are indebted to Mrs. H. H. HELLEKAMP for 
much technical assistance, and to Mr. VAN PELT and Mr. KEUKER for 
help in determining the physical constants. 

R d s u m d  

1 ° L a  subs t ance  an t ibac t6r ie l le  des feuilles d ' A u c u b a  

j a p o n i c a  est  ident i f ide  c o m m e  6 t an t  l ' aucubig6nine .  Ce 
fu rane  subs t i tu6  se fo rme  ~ p a r t i r  de  la  fl-glucoside 
aucub ine  sous Fac t i on  d ' u n  e n z y m e  h y d r o l y t i q u e .  

2 ° E n  dehors  d ' u n e  ac t ion  g6n~rale ant ibactdriel le ,  
l ' aucub igdn ine  a des propri6t6s  an t i fong iques  bien 
sp6cifiques.  

3 ° L ' a u c u b i g 6 n i n e  se fo rme  6ga lemen t  dans  les ex- 
t ra i t s  crus des feuilles des deu~  var idt6s:  v a r i e g a t a  et 
v i r i d i s .  

4 ° L ' a u c u b i n e  se t r o u v e  dis t r ibu6e dans  la  p lan te  
enti~re,  y compr i s  le p6r icarpe  des f ru i t s  ver t s .  

5 ° A r a i d e  d ' u n e  co lonne  de  cha rbon  act iv6,  l ' aucu-  
bine est  f ac i l emen t  isol6e des feuilles d ' A u c u b a  dans  un 
6 ta t  tr&s pu r  pa r  une  m6 thode  c h r o m a t o g r a p h i q u e .  
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