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T h i s  r e s u l t  conf i rms  t h a t  ca s samic  acid h a s  t h e  s a m e  
c a r b o n  ske le ton  as  cassan ic  ac id  ~,n,l~, p r o v e s  t h a t  t h e  
c a r b o n y l  g roup  is a t t a c h e d  to  c a r b o n  a t o m  7 ~4 a n d  e s t a b -  
l ishes f o r m u l a  I I I a  for  ca s samic  acid.  

2. E~3,throphlamic acid. a) The quaternary carbomethoxy 
group, the carbon skeleton, and the position of the oxygen 
]unctions. E r y t h r o p h l a m i c  ac id  ( I I  a) is h y d r o g e n a t e d  ove r  
a P d / C - c a t a l y s t  to  t h e  s a t u r a t e d  h y d r o x y  ke to  acid I X a  
(C21H3,O,), m.  p. 227-228°C,  Ea]~ = + 50 °. B y  t r e a t m e n t  
of t h i s  s a t u r a t e d  h y d r o x y  ke to  acid w i t h  NaBH4,  t h e  cor-  
r e s p o n d i n g  d i h y d r o x y  acid  X a is o b t a i n e d  (C21H3406; m.p .  
251-252°C,  [x]~ = + 69 ° in  m e t h a n o l ) .  E n e r g e t i c  a lka l ine  
hydro lys i s  of t h e  l a t t e r  leads  to  t h e  d i h y d r o x y  d ica rboxy l i c  
ac id  X b  (C,0Hz,Os; m . p .  283-284°C,  ~a]~)~= + 37 ° in  
m e t h a n o l ) .  T h e  s t a r t i n g  m a t e r i a l  of t h e  energe t i c  a lka l ine  
hydro lys i s ,  t h e  d i h y d r o x y  acid X a ,  is r e g e n e r a t e d  ~rom 
t h e  d i ca rboxy l i c  d i h y d r o x y  acid  X b b y  es te r i f ica t ion  
w i t h  d i a z o m e t h a n e  fol lowed b y  mi ld  a lka l ine  hyd ro lys i s  
of t h e  p r i m a r y  c a r b o m e t h o x y  group.  

W h e n  t h e  d i h y d r o x y  d i c a r b o x y l i c  ac id  X b  is sub-  
m i t t e d  to  t he  same  series of r eac t i ons  as t h e  c o r r e s p o n d i n g  
c o m p o u n d  I V b  of t h e  cassamic  series (cf. l c), a d ihy -  
d r o x y a c i d  is obtained(C20Ha4Oa.m.p.262-265° C, [a ] f J=  0°). 
C o m p a r i s o n  w i t h  all  a u t h e n t i c  s a m p l e  of d i h y d r o x y c a s s a n i c  
ac id  (Xc)  f rom cassa id ine  x~ showed  t h e  t w o  to  be  iden-  
t ical .  

T h e  e x p e r i m e n t s  desc r ibed  a b o v e  d e m o n s t r a t e  t h e  pre-  
sence of a q u a t e r n a r y  c a r b o m e t h o x y  g r o u p  a n d  d e t e r m i n e  
t h e  pos i t ions  of t h e  two  o x y g e n  a t o m s  in  e r y t h r o p h l a m i c  
acid,  as  well  as  i t s  c a r b o n  ske le ton .  Howeve r ,  t h e y  p r o v i d e  
n o  i n f o r m a t i o n  o n  t h e  p o i n t  of a t t a c h m e n t  of t h e  q u a t e r -  
n a r y  c a r b o m e t h o x y  group ,  n o r  do  t h e y  i nd i ca t e  w h i c h  of 
t h e  two  h y d r o x y l s  of d i h y d r o x y c a s s a n i c  ac id  (Xc)  is 
p r e s e n t  as a ke to  g roup  in  e r y t h r o p h l a m i c  acid.  

b) The position o/the quaternary carbomethoxy group and 
o] the keto and hydroxyl groups. D i h y d r o e r y t h r o p h l a m i c  
ac id  ( I X a )  is eas i ly  oxid ized  b y  ch romic  acid to  a d ike to  
ac id  ( V I I I b ,  C~tH300 ,, m.p .  203-204°C,  [=]~ = + 13°). 
C l e m m e n s e n  r e d u c t i o n  of t h e  l a t t e r  a f fords  as  t h e  m a i n  
p r o d u c t  d i h y d r o c a s s a m i c  ac id  ( I I Ia )~" .  

As  t h e  k e t o  g r o u p  in  d i h y d r o e r y t h r o p h l a m i c  ac id  ( I X a )  
i tsel f  is u n a f f e c t e d  b y C t e m m e n s e n  r educ t ion ,  t h e  conve r -  
s ion of t h e  d i k e t o  ac id  ( V n l b )  to  d i h y d r o c a s s a m i c  ac id  
( I I I a ) ,  t o g e t h e r  w i t h  t h e  p r e c e d i n g  one  of t h e  d i h y d r o x y  
acid  X b  to  d i h y d r o x y c a s s a n i c  ac id  (Xc)  p r o v e  s t r u c t u r e  
n a for  e r y t h r o p h l a m i c  ac id  itself.  

The results of these and related experiments not reported here, 
as well as their stereochemical implications, will be published in full 
elsewhere. 
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Zusammen[assung 

E s  wi rd  gezeigt ,  dass  C a s s a m i n  u n d  E r y t h r o p h l a m i n ,  
zwei k r i s t a l l i ne  N e b e n a l k a l o i d e  aus  Erythrophleum gui- 
neense G. Don ,  n e b c n  d e n  a n d e r e n  s c h o n  b e k a n n t e n  

S a u e r s t o f f u n k t i o n e n  je  e ine s t a r k  g e h i n d e r t e  C a r b o m e t h o -  
x y - G r u p p e  e n t h a l t e n .  D u r c h  t J b e r f i i h r u n g  in  V e r b i n d u n -  
gen  b e k a n n t e r  K o n s t i t u t i o n  wi rd  F o r m e l  I b ]fir Cass~min  
u n d  F o r m e l  I I b  ffir E r y t h r o p h l a m i n  bewiesen.  

~3 L. G. HUMBER and W. I. TAYLOR, J. chem. Soc. 1956, 1044. 
1~ For the position of the oxygen atoms in the cassaine series cf. 

~V. J. GE~SLER and G. M. SHERMAn, Chem. & Ind. 1959, g~3; J. 
Amer. chem. Soc. 81, 5217 (1959). - R. B. TURNER, ]~. G. HERZOG, 
R. B. MoroN, and A. RIEBEL, Tetrahedron Letters No. 2, 7 (1959). - 
V. P. ARYA and DAVID W. MATHIESON, J. chem. Soc. 1959, 3623. 

15 L. RUZICKA and G. DALMA, Helv. chim. Acta 23, 75q (1940). 
x6 Cf. the analogous reduction of 3.7-diketocassanie acid to 7-keto- 

cassanic mentioned under l c. 

Inhibitory Action 
o f  s o m e  C o m p o u n d s  o n  Staphylococcal Coagulase 

T h e  p r e s e n t  c o m m u n i c a t i o n  descr ibes  d a t a  c o n c e r n i n g  
t h e  a c t i o n  of seve ra l  s u b s t a n c e s  on  t h e  in witro a c t i v i t y  of 
s t ap h y l o co cca l  free coagulase .  A m o n g  these  were :  1 , ' an t i - ,  
b iot ics ,  6 c h e m o t h e r a p e u t i c s ,  3 an t i sep t i cs ,  i n g r ed i en t s  of 
t h e  p r e s e r v i n g  so lu t ion  used in t h e  b lood  b a n k s ,  2 nucle ic  
acids  a n d  t h e i r  sal ts ,  5 d e x t r a n s  a n d  29 ino rgan ic  sal ts .  
All  s u b s t a n c e s  were  c rys ta l l ine  or  t h e  b e s t  p u r i t y  ava i l -  
able .  

D e t e r m i n a t i o n  of t h e  coagu lase  *iter,  coagulas  e s t a n d -  
a rd ,  a n d  se lec t ion  of p l a s m a  were  t h e  s a m e  as  p r e v i o u s l y  
desc r ibed  L ~. S t r a i n  J -373  (Staphylococcus aureus, s t r o n g l y  
coagulase-pos i t ive)  was  g r o w n  in R o u x  b o t t l e s  c o n t a i n i n g  
100 ml  of b r a i n  h e a r t  in fus ion  b r o t h  w i t h  t h e  a d d i t i o n  of 
' i on  m i x t u r e  '8. Af t e r  18 h i n c u b a t i o n ,  t h e  c u l t u r e  was  
d iv ided  in to  t w o  p a r t s :  one was cen t r i fuged  a t  5000 r .p .m.  
for  30 m i n  a n d  t h e  s u p e r n a t a n t  was  used as t h e  source  of 
coagulase ;  t h e  second  p a r t  was  s h a k e n  a n d  a d d e d  w i t h  
l iv ing  cells as t h e  second  source  of coagulase .  Two series 
of t u b e s  were  p r epa red .  E a c h  t u b e  c o n t a i n e d  0-5 m l  of 
sa l ine  in  w h i c h  d i l u t i o n  of t h e  s u b s t a n c e  s t u d i e d  were  
m a d e .  C o n c e n t r a t i o n s  v a r i e d  f rom 0-46 to  1000 7/ml. To 
t h e  f i r s t  ser ies  of t u b e s  0-5 ml  of s u p e r n a t a n t ,  a n d  to  t h e  
second  - of l iv ing  cu l tu re ,  were  a d d e d .  T h e  t u b e s  were  
s h a k e n  a n d  p laced  in  t h e  i n c u b a t o r  (37°C) for  1 h.  Af t e r  
t h i s  t i m e  0.5 m l  of  c i t r a t e d  r a b b i t  p l a s m a  was  a d d e d  t o  
e a c h  tube ,  T h e y  were  s h a k e n  a n d  i n c u b a t e d  a t  37°C. 
R e a d i n g s  were  m a d e  a f t e r  2, 6, a n d  24 h. All p rocedure s  
were  p e r f o r m e d  in s ter i le  cond i t ions .  T h e  t h i r d  se t  con-  
s i s ted  of t h e  s ame  a m o u n t  of t u b e s  c o n t a i n i n g  0-5 ml  of 
sal ine,  0.5 ml  of s u p e r n a t a n t ,  a n d  0.5 m l  of r a b b i t  p l a s m a  
a n d  se rved  as co n t ro l  showing  t h e  a c t u a l  coagu tase t i te r .  

T h e  s u b s t a n c e s  possess ing  t h e  i n h i b i t o r y  a c t i o n  on  
s t ap h y l o co cca l  free coagulase  are  l i s ted  in t h e  Tab le .  

A n t i b i o t i c s  h a d  a v e r y  smal l  effect  on  coagulase  a c t i v i t y  
in  few i n s t a n c e s  only.  O u t  of 19 a n t i b i o t i c s  s tud ied ,  spi r -  
a m y c h l  a n d  o l e a n d o m y c i n  on ly  in  t h e  h i g h e s t  c o n c e n t r a -  
t i o n  used  (1000 7 / m l ) - - i n h i b i t e d  t h e  c lo t t ing .  B a c i t r a c i n  
a n d  cycloser ine  s l igh t ly  d e l ay ed  t h e  a p p e a r a n c e  oJ t h e  clot .  
O t h e r  a n t i b i o t i c s  were  c o m p l e t e l y  w i t h o u t  e f fec t  a n d  c lo ts  
were  o b t a i n e d  p r o m p t l y ,  w h i c h  were as solid as in t h e  con-  
t rol .  I soniaz id ,  a n d  su l fonamides  d id  n o t  also ex m-t a p ro-  
n o u n c e d  ac t ion  on  eoagulase  a c t i v i t y . T h e  except  h ,is were :  

I j .  JELJASZEWICZ, Acta microbiol. Polon. 7, 17 (1958). 
2 j .  JELJASZEW~CZ, Med. Do~w. Mikrobiol. IO, 587 (1958). 
a M. "lAGER and H. HALES, Yale J. biol. Med. ffO~ 41 (1947L 
4 Details about the preserving solution were obtainad through 

the courtesy of Mr. J. MECZYNSKI from the Poznafi Bbod Trans- 
fusion Station° 

K. WLODARCZAK and J. JELJASZEWtCZ, Arch. Immun. Ter. 
Do~w,, in press (1960), 
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Substances disturbing the in vltrocoagulase activity 

Substance 

Sodium ethylmercuri thiosaticylate 
Albucid . . . . . . . . . . . .  
Conserving solution . . . . . .  
Nucleic acid . . .. . . . . . .  
Desoxyribonucleic" acid . . . . .  
CuSO~ . . . . . . . . . . . .  
Na3N. . . . . . . . . . . . . .  
K~ChO 7 . . . . . . . . . . . .  
ZnSO, . . . . . . . . . . . .  
CdSO, . . . . . . . . . . . .  
MgC12 . . . . . . . . . . . .  
Phenol  . . . . . . . . . . . .  
HaP/MoaO10/4 . . . . . . . . .  • 
PtC1 a . . . . . . . . . . . . .  
BaC12 . . . . . . . . . . . .  
HgC12 . . . . . . . . . . . .  
KJ . . . . . . . . . . . . .  
AI~/SOJ3 . . . . . . . . . . .  
Sulfamethoxypirydazine . . . .  
NHaC1 . . . . . . . . . . . .  
KflFe/CN]6 . . . . . . . . . .  
Sulfanilamide . . * . . . . . . .  
Oleandomycin . . . . . . . . .  
Spiramyein . . . . . . . . . .  

Minimal concentration 
causing coagulase 
inhibition in 7/ml 

0"46 
0-46 
0"46 ml 
0.46 
0-46 

1.85-7-82 a 
7.82-31.25 a 

31.25-125-0 a 
125.0 

215.0- 250-0 a 
125-0-i000-0 a 
125.0-1000.0 a 
125.0-1000.0 a 

500.0 
500"0 
500"0 
500.0 
500'0 
500"0 

500.0-1000-0 a 
1000.0 
1000.0 
1000"0 
1000.0 

In some cases the degrees of inhibition of eoagulase in 
supernatant and living culture-differed. 

su l f an i l amide ,  w h i c h  a c t e d  in  t h e  h i g h e s t  c o n c e n t r a t i o n  
a n d  s u l f a m e t h o x y p i r a d a z i n e ,  w h i c h  i n h i b i t e d  c l o t t i n g  also 
in  a r a t h e r  g r e a t  q u a n t i t y  (500 7/ml) .  T h e  m o s t  m a r k e d  
a c t i o n  a m o n g  an t i s ep t i c s  was  tha t  of s o d i u m  e t h y l m e r c u r i -  
t h io sa l i cy l a t e  ( ' t h i o m e r s a l a t e ' ,  ' m e r t h i o l a t e ' ) .  T h i s  com-  
p o u n d  e v e n  in  t h e  lowes t  q u a n t i t y  (0-46 y /ml)  c o m p l e t e l y  
p r e v e n t e d  c lo t t ing .  The  a c t i o n  of p h e n o l  a n d  r i vano l  was  
s l igh t ly  i nh ib i t o ry .  

T h e  p re se rv ing  so lu t ion  used  a t  t h e  b lood  b a n k s  for  
t r a n s f u s i o n  pu rposes  (it is m i x e d  in p r o p o r t i o n s  1 :5  w i t h  
b lood  a n d  cons is t s  of 30 g of s o d i u m  c i t ra te ,  30 g of glucose, 
5 g a lbuc id ,  0.03 g r ivano l ,  22 ml  of 50% HC1, a n d  dis t i l led  
w a t e r  to  1000 ml,  p H  = 4,9-5.1)4 was  s t r o n g l y  i n h i b i t o r y  
to  coagulase .  E v e n  0,46 ml  of i t  p r e v e n t e d  t h e  c lo t t ing .  
I t  is r a~her  i n t e r e s t i n g  because  al l  t e s t s  c o n n e c t e d  w i t h  
phys io log ica l  b lood  c lo t t i ng  were  cor rec t .  

Nuc le ic  acids  also c o m p l e t e l y  i n h i b i t e d  t he  coagulase  
ac t ion .  D e x t r a n s ,  w i t h  t h e  e x c e p t i o n  of two  samples  w h i c h  
s l igh t ly  de l ayed  t h e  c lo t t i ng  process,  d id  n o t  i n h i b i t  t h e  
coagulase .  

O u t  of 29 i no rgan i c  sal ts ,  on ly  17 in f luenced  coagulase  
a t  r a t h e r  h ighe r  c o n c e n t r a t i o n s  [NH4CI, ZnSO4, CdSO, ,  
A1,(SO4)3, CuSo  4, K4Fe(CN)6, K J,  HgC1 v Na3N, BaCI  v 
MgCI~, K2Cr~O ~, FeCt  a, PtC1 a, a n d  H~P(MoaOlo), ~. Some  
di f ferences  b e t w e e n  t h e  i n h i b i t i o n  of coagulase  c o n c e r n e d  
in  t h e  s u p e r n a t a n t  a n d  l iv ing  c u l t u r e  were o b s e r v e d  in  t h e  
e x p e r i m e n t s  w i t h  sal ts .  

T h e  m e c h a n i s m  of  t h e s e  i n h i b i t i o n s  is u n k n o w n  in  re-  
l a t i o n  to  t h e  a c t i o n  of coagulase  a n d  phys io logica l  b lood  
c lo t t ing .  

Detailed results and a critical review ou the problem described 
will be published later 5. 

J. JELJASZEWICZ a n d  K.  WLODARCZAK 

Department of Microbiology, Medical Academy, Pozna~ 
and Regional Sanitary and Epidemiological Station, Pozna6 
(Poland), 'February 4, 7960. 

Zusammenlassung 

E s  wurde  d e r  E in f luss  y o n  67 S u b s t a n z e n  (An t ib io t ika ,  
C h e m o t h e r a p e u t i k a ,  Su l fonamide ,  A n t i s e p t i k a ,  D e x t r a n e ,  
N u k l e i n s ~ u r e n  u n d  Metal lsa lze)  au f  die A k t i v i t £ t  d e r  
f re ien  Koagu la se  d e r  S t a p h y l o k o k k e n  u n t e r s u c h t ,  wor-  
u n t e r  24 a ls  I n h i b i t o r e n  a u f t r a t e n .  

G l u t a m i c  A c i d - A l a n i n e  T r a n s a m i n a s e  
in  T o b a c c o  L e a v e s  Infec ted  w i t h  T M V  

I n  one  of t h e  f o r m e r  works ,  a c t i v e  g l u t a m i c  ac i d - a l an i n e  
t r a n s a m i n a s e  a n d  d e c a r b o x y l a s e  of g l u t a m i c  ac id  in  leaves  
of t o b a c c o  a n d  o t h e r  p l a n t s  was  p r o v e d  1. 

L a t e r  on  i t  was  f o u n d  t h a t  deca rboxy la se ,  in  p l a n t s  i n -  
ocu l a t ed  w i t h  TMV,  increases  in  i n t e n s i t y  z. 

H e r e  t h e  p r e l i m i n a r y  resu l t s  a re  s h o w n  dea l ing  w i t h  in-  
v e s t i g a t i o n  in t r a n s a m i n a t i o n  in  t o b a c c o  i n o c u l a t e d  w i t h  
t o b a c c o  mosa ic  v i ru s  (TMV). T h e  m e t h o d  of i n v e s t i g a t i o n  
was  s imi la r  to  t h a t  desc r ibed  in  t h e  f o r m e r  accoun t ,  a n d  
t h e r e f o r e  on ly  t h e  m o s t  i m p o r t a n t  f ind ing  are  g iven  here.  

A s a m p l e  (2 g) of leaves,  p i cked  in t h e  m o r n i n g ,  was  
g r o u n d  in  a m o r t a r  t o g e t h e r  w i t h  5 m l  M/15 p h o s p h a t e  
bu f f e r  pI-I 7.6. T h e  h o m o g e n a t e  t h u s  p r e p a r e d  in a q u a n -  
t i t y  of 3 ml  was  m i x e d  in  a t e s t  t u b e  w i t h  2 ml  g l u t a m i c  
ac id  ( c o n c e n t r a t i o n  0.02 M )  a n d  2 m l  of p y r u v i c  acid of 
t h e  s a m e  c o n c e n t r a t i o n .  T h e  sample  was  d iv ided  i n to  t w o  
p a r t s ;  one  of  wh ich  was  i m m e d i a t e l y  boi led  a n d  t h e  o t h e r  
w i t h  a d e l a y  of 45 ra in  a f t e r  i n c u b a t i o n  a t  27°C. Af t e r  
boi l ing,  t h e y  were  f i l te red  a n d  t h e  p r o d u c t  was  p i p e t t e d  
o n t o  \ ¥ h a t m a n  No. 1 f i l te r  p a p e r  a n d  c h r o m a t o g r a p h e d  
in 8 0 %  pheno l .  

T h e  a c t i v i t y  of t r a n s a m i n a t i o n  was  e s t i m a t e d  b y  t h e  
inc rease  of a l an ine .  T h e  c h r o m a t o g r a m s  were  co loured  
w i t h  n i n h y d r i n  (0.5) a n d  t h e  co loured  a r ea s  w h i c h  devel -  
oped  were  e l u t ed ;  m e a s u r e m e n t s  were  m a d e  us ing  Pu l f r i ch  
p h o t o m e t e r  a cco rd ing  to  KRETOVlCH a. 

T h e  t e s t e d  p l a n t s  w as  Nicotiana tabacum v. W h i t e  B u r -  
Icy, g r o w n  in  a g lass-house .  I t  was  i n o c u l a t e d  w i t h  T M V  
a n d  w i t h  t h e  use of c a r b o r u n d u m ,  acco rd ing  t o  t i le  gener-  
a l ly  a c c e p t e d  rule.  

T h e  re su l t s  a re  s h o w n  in t h e  d i ag ram.  I t  is e v i d e n t  
t h a t ,  on  t h e  second  d a y  a f t e r  inocu la t ion ,  t h e  t r a n s a m i n a -  
t i on  increases  g rea t ly .  On  t h e  t h i r d  day ,  i t  d rops  more  
t h a n  50% in  c o m p a r i s o n  w i t h  s o u n d  leaves.  T h e  a c t i v i t y  
of g l u t a m i c - a l a n i n e  t r a n s a m i n a s e  r e m a i n s  on  t h a t  level  
u n t i l  t h e  mosa ic  a p p e a r s  on  t h e  leaves.  L a t e r  on  (4 weeks  
a f t e r  inocu la t ion)  i t  increases  to  75%.  

N o w a d a y s ,  t h e  genera l ly  accep t ed  c o n v i c t i o n  is t h a t  
t r a n s a m i n a t i o n  is t h e  c a r d i n a l  p rocess  in  t h e  s y n t h e s i s  of 
a m i n o  acids a n d  t h e  i n h i b i t i o n  of i t  m a y  be  i n c o m p r e h e n -  
s ible  in  t h e  case  of p l a n t s  s y n t h e t i s i n g  TMV.  

A f t e r  t h e  i n o c u l a t i o n  of t o b a c c o  w i t h  TMV, i t s  l eaves  
b e c o m e  ye l lowish  d a y  b y  day .  I t  m a y  be  t h e  ev idence  of 
dec rea sed  a c t i v i t y  of some  m e t a b o l i c  processes.  O n  t h e  
o t h e r  h a n d ,  however ,  i n t e n s i v e  v i r u s  s y n t h e s i s  a n d  in-  
c r eased  a c t i v i t y  of  some  enzymes*  a n d  processes  a re  to  be  
o b s e r v e d  s. 

I t  is v e r y  l ike ly  t h a t  i n h i b i t i o n  of t r a n s a m i n a t i o n  is d u e  
to  a pecu l i a r  c h a n g e  of p l a n t  m e t a b o l i s m  c a u s e d  b y  t h e  
s y n t h e s i s  of e x t r a n e o u s  p ro te ins .  
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