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Als Beispiel m6gen die Befunde von MUNOZ 1°9 die- 
nen. Er immunisierte 18 Kaninchen in fiblicher Weise 
mit kristaUisiertem Serum-Albumin (Rind). Die 
Prfifung der Antisera gegen das zur Injektion verwen- 
dete Albuminpr~tparat ergab nach der Technik von 
OUI)IN im Agar-Gel: 1 Tier ohne Pr~izipitatlinie, 12 
Tiere mit 1 Linie, 2 Tiere mit 2 Linien und sehliesslich 
3 Tiere mit 3 Linien. Solehe wesentlichen Unterschiede 
kSnnen mit Immunoelektrophorese gut siehtbar ge- 
maeht werden n°. Auf Abbildung 7 linden sich Pr~zi- 
pitatlinien, wo als Antigen jeweils normales Serum, 
human, im Agar-Gel aufgetrennt war mit Antisera, 
die in Maulesel (a)~ Pferd (b:, b2), Kaninchen (q, c 2, c3), 
Huhn (d) und Ente (e) gegen Serum human gebildet 
waren, reagierten. 

Der Vergleich von b: mit b~ oder von % c 2 mi tc  3 zeigt 
eindrficklich die yon Tier zu Tier abweichende Linien- 
bildung. Es mag damit zusammenh~ngen, dass in 
solchen Y$llen im Tierorganismus nicht nur Antik6rper 
gegen ein einzelnes heterologes Protein gebildet wer- 
den soll, sondern gleich gegen ein ganzes Spektlum der 
verschiedensten Fraktionen und Unterfraktionen. Da- 
durch werden offenbar an den Stellen der Protein- 
genese Verdr~ingungen und l~'bersehneidungen unve:- 
meidlieh. Es ist ebensowohl m6glich, dass der Tier- 
organismus gegen die eine Proteinkomponente nur un- 

109 j .  MoNoz aus : Serolog. Appr. to studies o] protein structure and 
metab. (Rutgers Univ. Press 1954), S. 55. 

110 p. GRABAR, technische Mithilfe yon Mlle J. COURCO~ (un- 
ver6ffentlichte Ergebnisse). 

geniigend Antik6rper bildet wie eine extra starke Bil- 
dung begiinstigt. In beiden F/illen kann man nur fiber 
passend gew~hlte Konzentration bzw. Verdtinnung des 
Antiserums zu jener Gleichgewichtskonzentration ge- 
langen, welehe eine analytisch optimale serologische 
Reaktion gew~ihrleistet. Auf diese Weise muss in 
jedem Falle ein neues Immunserum gewissenhaft aus- 
getestet werden. Eine gewisse Standardisierung der 
Resultate k6nnte erreicht werden, wenn die Testanti- 
gene als Bezugssubstanzen ausgetauscht wfirden. Diese 
Unsicherheit dureh den ,Tierfaktor~> hat ztir Folge, 
dass Bestrebungen zur quantitativen Auswertung der 
Reaktion zuriicktreten vor der Sicherstellung ihrer quali- 
tativen A ussage. 

Nachdem die Immunoelektrophorese als Methode 
nur wenige Jahre besteht, darf erwartet werden, dass 
ihre Technik im Sinne einer Vereinfachung noch ver- 
bessert wird. Dessenungeachtet ist sie schon in ihren 
heutigen Ausffihrungsformen eine ausserordentlich 
wertvolle Methode zur serologisehen Charakterisierung 
der verschiedensten Proteine und Proteide. 

Sztrnmary 

A n  a c c o u n t  is g i v e n  of I m m u n o - e l e c t r o p h o r e s i s ,  as it 
o r i g i n a t e d  f r o m  a c o m b i n a t i o n  of e l e c t r o p h o r e s i s  in 
a g a r - j e l l y  a n d  t h e  v a r i o u s  e x p e r i e n c e s  w i t h  a n t i g e n / a n t i -  
b o d y  r e a c t i o n s  in gels. T h e  t h e o r e t i c a l  b a c k g r o u n d  is 
de t a i l ed  as  wel l  as  d i f f e r e n t  t e c h n i q u e s .  T h e  increased 
s e n s i t i v i t y  h a s  g a i n e d  us  n e w  i n s i g h t  i n t o  t h e  compos i -  
t i o n  of  b o d y  f lu ids .  F i n a l l y  t h e  l i m i t a t i o n s  a re  discussed 
as  t h e y  a re  p r o p e r  to  all r e a c t i o n s  w h i c h  h a v e  an  im- 
m u n o - c h e m i c a l  bas i s .  

Br+ves communicat ions-  Kurze Mitteilungen 
Brevi comunicazioni - Brief Reports 

Les auteurs sont seuls responsables des opinions exprim~es dans ees communications. - Fiir die kurzen Mitteilungen ist ausschliesslich 
der Autor verantwortlich. - Per le brevi comunicazioni ~ responsabfle solo l'autore. - The editors do not hold themselves responsible for 

the opinions expressed by their correspondents. 

A n t i b i o t i c s  X - 9 4 8  a n d  X - 1 0 0 8  

Two recent publications on Echinomycin 1 prompt us 
to publish the results of our investigation of two related 
antibiotics, X-948 and X-1008, of which the former is 
probably identical with Echinomycin. I t  yields the same 
degradation products (ammonia, quinoxaline-2-car- 
boxylic acid, N-methyl-L-valine, L-alanine and D-serine ) 
and resembles Echinomycin also in its physical pro- 
perties z. 

Antibiotic X-948 was isolated from broth filtrates and 
cells of an apparently new Streptomyces species, our 
number X-948. This culture is possibly the same as 
Streptomyces echinatus:, but there are at least two 
differences in the bacteriological characterization: S. 
echinatus does not grow on sodium citrate or liquefy 
gelatin, whereas Streptomyces sp. X-948 does both. 

Antibiotic X-948 was also isolated from broths of 
Slreptomyces n. sp. X-537 which produces a second 
crystalline antibiotic, designated as X-537A and describ- 
ed in 1951 a. This streptomycete clearly differs from the 

1 R. CORBAZ, L. ETTLINGER, E. G~*UMANN, W. KELLER-SCHIER- 
LEIN, F. KRADOLFER, L. IN'EIPP, V. PRELOG, P. REUSSER, and H. 
ZAHNER, Helv. chim. Acta ~0, 199 (1957). - W. KELLER-SCmERLEIN 
and V. PRELOG, Helv. chim. Acta 40,205 (1957). 

Prof. V. PRELOG, to whom a sample of X-948 was sent, kindly 
compared the two antibiotics. He reported (personal communication) 
that they are very probably identical, He found that Echinomycin 

melted 8 ° lower than X-948, but that the mixed melting point showed 
no depression. The infrared absorption spectre were practically identi- 
cal, with very small differences in the height of 3 weaker bands in the 
8-8"5 pt region. Paper chromatography using the Bush C-system 
showed rio differences. 

J. BEROER , A. I. RACHLIN, W. E. SCOTT, L. H. STERNBACH, 
and M. W. GOLDBERO, J. Amer. chem. Soc. 73, 5295 (1951). 
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two  p r e v i o u s  o r g a n i s m s  in i t s  l ack  of d a r k  p i g m e n t  
p r o d u c t i o n  o n  m a n y  med ia ,  a n d  i t s  f e r m e n t a t i o n  reac-  
t i ons  t o w a r d s  s u c h  s u b s t r a t e s  as r ibose ,  sucrose ,  r a f f inose  
a n d  s o d i u m  n i t r i t e .  

A t h i r d  Streptomyces n. sp. X-1008,  i so l a t ed  in  o u r  
l abo ra to r i e s ,  p r o d u c e s  a c rys t a l l i ne  a n t i b i o t i c  X - 1 0 0 8  
t h a t  a p p e a r s  to  be  c losely  r e l a t e d  to,  b u t  is d e f i n i t e l y  dif-  
f e r e n t  f r o m  a n t i b i o t i c  X-948  or  E c h i n o m y c i n .  T h i s  
s t r e p t o m y c e t e  d i f f e r s  f r o m  Streptomyces sp. X-948  in i t s  
g r o w t h  r e a c t i o n s  t o w a r d  a rab inose ,  xylose ,  ce l lobiose ,  
lac tose ,  m a l a t e  a n d  t r y p t o p h a n e ,  b u t  i t s  p i g m e n t  pro-  
d u c t i o n  is g e n e r a l l y  pa ra l l e l  on  m e d i a  w h e r e  b o t h  of t h e  
c u l t u r e s  grow.  Q u a l i t a t i v e l y ,  a n t i b i o t i c s  X - 9 4 8  a n d  
X-1008  h a v e  s i m i l a r  a n t i b a c t e r i a l  s p e c t r a ;  t h e r e  are ,  
howeve r ,  some  q u a n t i t a t i v e  d i f fe rences ,  as  wel l  as  o n l y  
p a r t i a l  c ro s sove r  w i t h  b a c t e r i a  m a d e  r e s i s t a n t  to  e a c h  of 
t h e  two  s u b s t a n c e s .  

T h r e e  a d d i t i o n a l  u n i d e n t i f i e d  s t r e p t o m y c e t e s  (X-3565,  
X-3593  a n d  X-3600)  h a v e  b e e n  f o u n d  to  p r o d u c e  sub-  
s t a n c e s  w i t h  a n t i b a c t e r i a l  s p e c t r a  v e r y  s i m i l a r  to  t h a t  
of a n t i b i o t i c  X - 9 4 8  a. F r o m  one  of t h e s e  ( cu l t u r e  X-3565)  
a n  a n t i b i o t i c  was  i so la ted ,  w h i c h  was  c r y s t a l l i z ed  f r o m  
the  s a m e  s o l v e n t  m i x t u r e  as used  for  a n t i b i o t i c  X-948.  
The  c r y s t a l s  g a v e  no  m e l t i n g  p o i n t  d e p r e s s i o n  w i t h  a n t i -  
b io t i c  X-948,  a n d  h a d  t h e  s a m e  a n t i b a c t e r i a l  a c t i v i t y .  

On  a m e d i u m  c o n t a i n i n g  2 %  s o y b e a n  f lour ,  2 %  b r o w n  
sugar ,  0 . 5% c o r n s t e e p  l i q u o r  c o n c e n t r a t e  a n d  0 -1% 
K e H P O  a, b r o t h  po t enc i e s  w i t h  Streptomyces sp. X-948  
in a e r a t e d  200 ga l lon  t a n k  f e r m e n t a t i o n s  h a v e  a t t a i n e d  
va lues  e q u i v a l e n t  to  1 g of a n t i b i o t i c / l ;  y ie lds  of i so la t ed  
c ry s t a l l i ne  a n t i b i o t i c  X-948  h a v e  r e a c h e d  0,2 g/1. I t s  
a c t i v i t y  a g a i n s t  ou r  t e s t  o r g a n i s m  in  a c y l i n d e r  p l a t e  
a s s a y  is 1500 u n i t s  p e r  mg,  w h e r e  1 u n i t  p e r  ml  is t h e  
c o n c e n t r a t i o n  r e q u i r e d  to  p r o d u c e  a 20 m m  zone  of in -  
h i b i t i o n  on  a g a r  p l a t e s  s eeded  w i t h  E baci l lus .  T h e  ac t i -  
v i t y  of a n t i b i o t i c  X-1008  a g a i n s t  E bac i l lus  is 1000 u n i t s  
pe r  rag. 

A n t i b i o t i c  X-948  was  f o u n d  b y  SCItNITZIgR 5 to  h a v e  
an  a p p r e c i a b l e  t r y p a n o c i d a l  e f fec t  in  mice .  I t  was,  
howeve r ,  v e r y  tox ic .  Mr. 13. TABENKIN a n d  Dr.  J .  M. 
COOPERMAN Of o u r  l a b o r a t o r i e s  f o u n d  t h a t  c r y s t a l l i n e  
a n t i b i o t i c  X-948  is m a r k e d l y  t o x i c  w h e n  fed a t  a d i e t a r y  
c o n c e n t r a t i o n  of 0 .01% to  y o u n g  chicks .  

F o r  t h e  la rge  scale  p r e p a r a t i o n  a n t i b i o t i c  X-948  was  
e x t r a c t e d  w i t h  b u t y l  a c e t a t e  f r o m  cells, w h i c h  were  
s e p a r a t e d  b y  f i l t r a t i o n  f r o m  t h e  ac id i f ied  (pH 4-5)  fer-  
m e n t a t i o n  b r o t h  of Streptomyces X-948 .  T h e  e x t r a c t  was  
c o n c e n t r a t e d  in vacuo a n d  d i l u t e d  w i t h  p e t r o l e u m  e t h e r .  
The  p r e c i p i t a t e  was  d i s so lved  in c h l o r o f o r m  a n d  t r e a t e d  
w i t h  charcoa l ,  The  so lu t i on  was  t h e n  d i l u t e d  w i t h  
m e t h a n o l  a n d  t h e  c h l o r o f o r m  r e m o v e d  b y  d i s t i l l a t i on  a t  
a t m o s p h e r i c  p ressu re .  A n t i b i o t i c  X - 9 4 8  c rys t a l l i ze s  
u n d e r  t h e s e  c o n d i t i o n s  in  colorless  p r i sms ,  m e l t i n g  a t  
236-238  ° (dec.) co r r . ;  

[~]~6 = _ 308 ° 4- 5 ° (c = 1 .2% in CHC13). 

The  UV. a b s o r p t i o n  s p e c t r u m  is p r a c t i c a l l y  i d e n t i c a l  
w i t h  t h a t  p u b l i s h e d  for  E c h i n o m y c i n L  T h e i R .  s p e c t r u m  
is v e r y  s imi l a r  2. T h e  a v e r a g e  of m a n y  a n a l y s e s  of a n t i -  
b io t ic  X-948  was :  C, 55.19;  H,  5.94; N,  15.22; O, 17-51; 

4 Streptomyces sp. X-948 was isolated from a soil sample obtained 
in Shreveport, La., U.S.A., X-537 from a soil sample of Hyde Park, 
Mass., U.S.A., and X-3565, X-3593, and X-3600 from three different 
soil samples of Colombia, S.A. 

5 R. J.  SCHNI~rZER, Ann. N. Y. Acad. Sci. 55, 1090 (1952). 

S, 5.54. C a l c u l a t e d  for  C~6H~6OTN~S: C, 55.31;  H,  6.24;  
N, 15.57; O, 17.79;  S, 5.096. 

On  r e f l u x i n g  a n t i b i o t i c  X-948  w i t h  0.4 N b a r i u m  
h y d r o x i d e ,  1 mole  of a m m o n i a  was  e v o l v e d  a n d  t h e  
b a r i u m  sa l t  of q u i n o x a l i n e - 2 - c a r b o x y l i c  ac id  ( a b o u t  1 
mole) was  p r e c i p i t a t e d .  Q u i n o x a l i n e - 2 - c a r b o x y l i c  ac id  
{m.p. 209-211  °) was  l i b e r a t e d  w i t h  acid a n d  iden t i f i ed  
b y  a n a l y s i s  ( ca l cu la t ed  for  CgHsON2: C, 62-01 ; H,  3-48, 
f o u n d :  C, 62-09;  H,  3.81), UV.  s p e c t r u m  (p r ac t i c a l l y  
i d e n t i c a l  w i t h  t h a t  of X-948) ,  a n d  c o n v e r s i o n  i n to  t h e  
m e t h y l  es ter ,  m e l t i n g  a t  114 ° ( c a l cu l a t ed  for C~6HsO~N2: 
C, 63.85;  H ,  4.25;  N, 14.91, f o u n d :  C, 64.22;  H, 4,39;  
N, 14.86). N e i t h e r  t h e  ac id  n o r  t h e  e s t e r  gave  a m e l t i n g  
p o i n t  d e p r e s s i o n  w i t h  s y n t h e t i c  p r e p a r a t i o n s .  T h e  
b a r i u m  h y d r o x i d e  s o l u t i o n  was  f reed  f r o m  b a r i u m  ions  
a n d  c o n c e n t r a t e d  in vacuo. T h e  res idue  was  d i s so lved  in  
m e t h a n o l  a n d  c r u d e  N - m e t h y l - L - v a l i n e  p r e c i p i t a t e d  
w i t h  i sop ropano l .  R e c r y s t a l l i z e d  f r o m  a m i x t u r e  of 
wa te r ,  m e t h a n o l  a n d  ace tone ,  t h i s  a m i n o  ac id  fo rms  f l a t  
needles ,  s u b l i m i n g  a t  200 ° w i t h o u t  m e l t i n g  ( ca l cu l a t ed  
for  C6H1302N ; C, 54.94 ; H,  9-99; N, t 0-68, f o u n d  : C, 55-13 ; 
H,  9.89;  N,  10-49); 

[e ]~  = + 15.1  (c ---- 3 % ,  H ~ 0 ) ;  [e]~n = + 31.0 
(c = 1.4, 5 N  HC1) ~. 

A n t i b i o t i c  X-948  was  also h y d r o l y z e d  b y  r e f l u x i n g  for  
5 h w i t h  5-5 N HC1. T h e  m i x t u r e  was  c o n c e n t r a t e d ,  d i l u t -  
ed  w i t h  w a t e r  a n d  e x t r a c t e d  w i t h  e t h e r  s . T h e  a q u e o u s  
so lu t i on  was  f i l te red  a n d  r e a c t e d  w i t h  2, 4 - d i n i t r o c h l o r o -  
b e n z e n e  a t  80 ° . T h e  r e a c t i o n  p r o d u c t s  were  e x t r a c t e d  
w i t h  e t h e r  a n d  t h e  e x t r a c t  was  c o n c e n t r a t e d  in vacuo. 
T h e  r e s i d u a l  o r a n g e  oil  (1 p a r t )  was  d i s so lved  in  e the r ,  
d i l u t e d  w i t h  t h e  s a m e  v o l u m e  of p e t r o l e u m  e the r ,  a n d  
a d s o r b e d  on  a d i s t r i b u t i o n  c o l u m n ,  p r e p a r e d  b y  s u s p e n d -  
ing  a m i x t u r e  of 30 p a r t s  of si l ica gel  (100-200  mesh) ,  
10 p a r t s  H y f l o  Super-ce l ,  10 p a r t s  of 1 m o l a r  p H  8 p o t a s -  
s i u m  p h o s p h a t e  bu f f e r  in  e t h e r - p e t r o l e u m  e t h e r  (50: 50). 
T h e  c o l u m n  was  e l u t e d  w i t h  m i x t u r e s  of e t h e r  a n d  
p e t r o l e u m  e t h e r  (1: i a n d  9: 1), s a t u r a t e d  w i t h  t h e  a b o v e  
buf fe r .  T h e  f i r s t  f r a c t i o n  y ie lded  2, 4 - d i n i t r o p h e n y l - N -  
m e t h y l - L - v M i n e ,  m e l t i n g  a t  181-184  ° ; 

[x]~ ---- + 495 ° :k 10 ° (c = 0 .65% in ch lo ro fo rm) .  

C a l c u l a t e d  for  C12Hl~O6N3: C, 48.48;  H,  5.09;  N, 14.14, 
f o u n d :  C, 48.92;  H,  5.45; N, 14-39. A m i x e d  m e l t i n g  
p o i n t  w i t h  a p r e p a r a t i o n  o b t a i n e d  b y  PLATTNER a n d  
NAGER f r o m  E n n i a t i n  B g a v e  no  depress ion% T h e  
s e c o n d  f r a c t i o n  y ie lded  a b o u t  0.75 moles  of 2, 4 -d in i t ro -  
p h e n y l - L - a l a n i n e ,  m e l t i n g  a t  176-177° ;  

[~]~ = + 10"5 ° :t: 2 ° (c = 2 in  a b s o l u t e  ethanol10).  

6 SuggestedforEchinomycin:C29HaTOTNTS. Otherformulas, such 
as C~sHa2OCN6S , would also fit our analytical results. 

7 PL. A. PLATTNER and U. NA~R, Helv. chim. Acta 31, 2192 
(1948), report + 17.5 ° (H20) and + 30.9 o (SN HCl). 

6 Quinoxalinc-2-carboxylic acid was never found in such hydrolys- 
ates. Since quinoxaline-2-carboxylic acid is stable under our acid 
hydrolysis conditions, we are inclined to believe that  its formation 
by the degradation of antibiotic X-948 with alkali is not due to a 
simple hydrolysis of an ester or amide linkage, in spite of the great 
similarity of the UV. absorption spectra of both compounds. 

6 PL. A. PLATTNER and U. NAGER, Helv. chim. Acta 31,665 (1948), 
report m.p. 181.5-182~; [~]~ = + 482"50 (c = 0-716% in chloroform). 
We are indebted to Prof, PLATr~E~ for a sample of their 2,4-dinitro- 
phenyl-N-me thyl-L-valine. 

l0 I t  was found that the [~]D of %4-dinitrophenyl-L-alauine in 
ethanol varied considerably, depending on the amount of water 
present: + 18.0 ° -4- 1 ° in 95% ethanol, and + 21.0 ° 4- 1"5 ° in 80% 

28* 
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Ca lcu la ted  for CgH~OsNs: C,42.36;  I-I, 3.56, f o u n d :  C, 
42.44; H,  3-46. T h e  s a m p l e  was f o u n d  to  be  i den t i ca l  
w i t h  a 2, 4 - d i n i t r o p h e n y l  d e r i v a t i v e  p r e p a r e d  f rom com-  
merc ia l  L-alanine .  A t h i r d  I r a c t i o n  was  o b t a i n e d  a f t e r  
e x t r u s i o n  of t he  co lumn .  T h e  u p p e r  p a r t  of t h e  c o l u m n  
(yellow) was  e x t r a c t e d  w i t h  m e t h a n o l .  T h e  m e t h a n o l  
so lu t ion  was  c o n c e n t r a t e d  in vacuo t o  a s m a l l  v o l u m e .  
Yellow c r y s t a l s  of a p o t a s s i u m  sa l t  p r e c i p i t a t e d .  Af t e r  
ac id i f i ca t ion  in a q u e o u s  so lu t ion ,  2 , 4 - d i n i t r o p h e n y l - D -  
ser ine  (m.p.  177-178 °) was  o b t a i n e d  (yield 0.58 moles) ;  

[a]~ ~ = -- 4"3 ° 4- 0"6 ° (c = 1"5% in  a b s o l u t e  e thanola0) .  

Ca lcu la t ed  for  C~HoO~N~: C, 39-87; H,  3.35, e q u i v a l e n t  
we igh t  283, f o u n d  : C,40.02 ; H,  3.40, e q u i v a l e n t  w e i g h t  b y  
p o t e n t i o m e t r i c  t i t r a t i o n ,  283, 286. T he  s a m p l e  was  
c o m p a r e d  w i t h  t h e  2, 4 - d i n i t r o p h e n y l  d e r i v a t i v e  p r e p a r e d  
f rom c o m m e r c i a l  L-serine.  T h e  m e l t i n g  p o i n t  was  t h e  
same,  t h e  r o t a t i o n  oppos i t e  ~°. T h e  r a c e m a t e  p r e p a r e d  
f rom equa l  a m o u n t s  of t h e  2, 4 - d i n i t r o p h e n y l  d e r i v a t i v e  
of L-seriiae a n d  b u r  D-ser ine d e r i v a t i v e  w as  in e v e r y  
r e spec t  i d e n t i c a l  w i t h  t h e  2 , 4 - d i n i t r o p h e n y l  d e r i v a t i v e  
p r e p a r e d  f r o m  c o m m e r c i a l  r a c e m i c  se r ine  tx. 

A n t i b i o t i c  X-1008  was  i so l a t ed  f r o m  a s u b m e r g e d  
c u l t u r e  of Streptomyces sp. X-1008  b y  e x t r a c t i n g  t h e  
whole  b r o t h  w i t h  b u t a n o l .  T h e  e x t r a c t  w as  c o n c e n t r a t e d  
in vacuo a n d  t h e  a n t i b i o t i c  p r e c i p i t a t e d  w i t h  p e t r o l e u m  
e the r .  I t  was  success ive ly  e x t r a c t e d  i n t o  m e t h y l e n e  
ch lo r ide  a n d  m e t h a n o l ,  a n d  t h e n  c rys t a l l i z ed  f r o m  a 
m i x t u r e  of e t h a n o l  a n d  ace ton i t r i l e .  A n t i b i o t i c  X-1008  
fo rms  cube- l ike  c rys ta l s ,  m e l t i n g  w i t h  d e c o m p o s i t i o n  a t  
209-216  ° (corr.) ; 

[~]N = - 282° (c = 1%,  ch lo ro fo rm) .  

I t  g ives  a m e l t i n g  p o i n t  d e p r e s s i o n  w h e n  m i x e d  w i t h  
a n t i b i o t i c  X-948.  I t s  UV.  a b s o r p t i o n  s p e c t r u m  is 
p r a c t i c a l l y  i d e n t i c a l  w i t h  t h a t  of a n t i b i o t i c  X-948  a n d  
shows t h e  p r e s e n c e  of t h e  q u i n o x a l i n e  res idue .  ]3a r ium 
h y d r o x i d e  h y d r o l y s i s  g ives  q u i n o x a l i n e - 2 - c a r b o x y l i c  
acid.  The  IR .  s p e c t r u m  is s imi la r ,  b u t  d i f fers  in  de t a i l s  
f r om t h a t  of a n t i b i o t i c  X-948 .  T h e  a n a t y s e s  p o i n t  to  t h e  
f o r m u l a  C~H38OTNsS ( ca l cu l a t ed :  C, 56-66; H,  6-23; N, 
13.67; S, 5.22, f o u n d :  C, 56.40;  H , 6 - 5 2 ; N ,  13,69;  S, 5-08). 
These  r e s u l t s  show t h a t  a n t i b i o t i c  X-1008  is s t r u c t u r a l l y  
r e l a t ed  to  a n t i b i o t i c  X-948.  H o w e v e r ,  t h e r e  a re  on ly  6 
n i t r ogens  in i t s  molecule ,  as a g a i n s t  7 in  a n t i b i o t i c  
X-948,  i n d i c a t i n g  t h a t  t h e  side c h a i n  a t t a c h e d  to  t h e  
qu inoxa l i ne  r e s idue  is of a d i f f e r e n t  n a t u r e .  

A n t i b i o t i c  X-1008  is, l ike  a n t i b i o t i c  X-948 ,  a h i g h l y  
tox ic  c o m p o u n d .  I t  is, h o w e v e r ,  d e v o i d  of t r y p a n o c i d a t  
a c t i v i t y  in  mice,  w h e n  g i v e n  a t  t h e  t o l e r a t e d  dose  ~2. 

We are indebted to Dr. AL. STEa'~RMARK and his staff for the 
mieroanalyses and to Dr. A. MoTcnAt+~ and his staff for the spectro- 
scopic data. 
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Zusammen/assung  

E s  w e r d e n  zwei  neue ,  c h e m i s c h  v e r w a n d t e  Strepto-  
m y c e s  A n t i b i o t i k a  b e s c h r i e b e n ,  X-948  (C~H,9OTNTS ?) 
u n d  X - 1 0 0 8  (Cegt-IssOvN6S ?). X-948  i s t  wahrsche in l ich  
i d e n t i s c h  m i t  E c h i n o m y c i n .  Es  h a t  s eh r  &hnliche physi- 
ka l i sche  E i g e n s c h a f f e n  u n d  g i b t  die g le ichen  Abbau-  
p r o d u k t e  ( A m m o n i a k ,  2 - C h i n o x a l i n c a r b o n s ~ u r e ,  N- 
Me thy l -L -va l i n ,  L -Alan in  u n d  D-Serin) .  

T h i a z o l i n e  C a r b o x y l i c  A c i d  f r o m  F o r m y l c y s t e i n e  

CALVIN ~ d i s cove red  t h a t  g l u t a t h i o n e  ( G S H )  dissolved 
in 12 N HC1 gives t h e  s p e c t r u m  of a t h i a z o l i n e  der iva t ive  
w i t h  a m a x i m u m  a t  268.5 m # .  B y  s p e c t r o m e t r i c  evidence 
a t h i a z o l i n e  d e r i v a t i v e  was  p r e s u m e d  to  be  p roduced  in 
t h e  course  of t h e  m e t a b o l i s m  of t h i a z o l i d i n e  carboxylic  
ac id  b y  r a t  l i ve r  p r e p a r a t i o n s  ~. i t  s e e m e d  of in t e res t  to 
a s s a y  w h e t h e r  t i le  t r e a t m e n t  of N - f o r m y l c y s t e i n e  (FC) 
w i t h  s t r o n g  a c i d  is fo l lowed b y  t h e  r i ng  closure to a 
t h i a z o l i n e  d e r i v a t i v e  :in a m a n n e r  s imi l a r  to  the  be- 
h a v i o u r  of G S H .  T h e  e x p e c t e d  r e a c t i o n  shou ld  follow 
t h e  s t eps  i n d i c a t e d  be low:  

HS---CH+ S - - C H  2 So- -CH~ 
l H O \ I  1 t t 

HCO CH ) c  CH CH CH 

\N/\COOE H/\N/\COOE "LN/~COOH 
H H 

Thiazoline 
Formylcysteine In termedia te  ? carboxylic acid 

F C  was  p r e p a r e d  s t a r t i n g  f r o m  d i f o r m y l c y s t i n e  3 by  the 
s a m e  m e t h o d  used  b y  PIRIE a n d  HELE for  t h e  prepara-  
t i o n  of a c e t y l c y s t e i n O .  I t  was  d i s so lved  in  HC1 of in- 
c r ea s ing  n o r m a l i t y  a n d  t h e  O.D. a t  268.5 m p  was 
r eg i s t e r ed  a g a i n s t  t h e  s a m e  so lven t  in  f u n c t i o n  of time. 
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Fig. 1.--Optical density of formylcysteine dissolved in HCI of dif- 
ferent strengths at '268.5 mt,, in function of time. 

ethanol. The 2,4-dinitrophenyl derivatives of n- and L-serine showed 
a similar behavior: -- 4.8 ° :Jc 0"5 ° and + 4.4 ° 4- 0.3, respectively, in 
100% ethanol, -- 19-1 ° ~ 1.5 ° and + 13.0 ° 4- 2 °, respectively, in 95% 
ethanol, and -- 16.0 ° 4- 1 ° for the D-form in 90% ethanol. 
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