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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. 

J .  BERGER, ~E. R.  LA SALA, W.  E.  SCOTT, 
]3. t~. MELTSNER, L. H.  STERNBACH, 
S. KAISER, S. TEITEL, E.  MACH, a n d  
M. xdV. GOLDBt~RG 

Research Laboratories, HoHmann-La  Roche, Inc.  Nut -  
ley, N e w  Jersey, U S A . ,  June  24, 1957. 

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. 

11 R. R. PORTER and F. SAhtGIaR, Biochem. J. 42, 287, (1948). 
12 Personal communication by Dr. R. J. SCnmTZER of our 

Chemotherapy Laboratories. 

1 M. CALVIN, Symposium on Glutathione (Academic Press, New 
York 1954). 

2 D. CAVALLINt, C. DE ~t~ARCO, B. MO~'DOV1, and F. TRASARTI, 
Bioehim. biophys. Aeta 22, 558 (1956). 

3 V. DU VIGNEAUD, R. DORFMANN, and H. S. LomN6, J. biol 
Chem. 98, 577 (1932). 

a N. W. PXRV~ andT. S. 1tEL c, Biochem. J, 27, 1716 (1933). 
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F i g u r e  1 shows  t h a t  w i t h  t h e  h i g h e r  c o n c e n t r a t i o n  of 
HC1 a n  inc rease  of d e n s i t y  is p roduced ,  r e a c h i n g  a s t e a d y  
s t a t e  a f t e r  60 rain.  W i t h  t h e  lower  c o n c e n t r a t i o n  of HC1 
the  inc rease  is s lower  w i t h  5 N a n d  ni l  w i t h  1 N.  T h a t  t h e  
p r o d u c t i o n  of a t h i a z o l i n e  is d e p e n d e n t  on  t i m e  also for  
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Fig. 2.--Optical density of glutathione dissoh'ed in HCI of different 
strengths at 268-5 m~, in function of time. 

G S H  is s h o w n  in  F i g u r e  2, w h i c h  sugges t s ,  a t  t h e  s a m e  
t ime ,  t h a t  t h e  b e h a v i o u r  of F C  in  12 N HC1 is of t h e  
s a m e  t y p e  as  for  G S H ,  w h e n  a l l o w a n c e  is m a d e  for  
a d i f f e rence  in  speed.  

m u m ,  s u g g e s t i n g  t h a t  a n  e q u a l  k i n d  of r e a c t i o n  ha s  
t a k e n  p lace  for  b o t h  t h e  c o m p o u n d s .  O n l y  a d i f fe rence  
in t h e  m o l a r  e x t i n c t i o n  is n o t e d :  5180 for  FC a n d  2625 
for G S H .  

A samp le ,  of u n k n o w n  p u r i t y ,  of t h i a z o l i n e - 4 - c a r b o x y -  
lic ac id  was  p r e p a r e d  as  follows. 200 m g  of  FC were  dis- 
so lved  in  1 m t  12 N HC1 a n d  le f t  t o  e v a p o r a t e  o v e r  P~O 5 
a n d  K O H  pe l l e t s  in  a d e s s i c c a t o r  e v a c u a t e d  b y  a w a t e r  
p u m p .  A f t e r  a n i g h t  a t  r o o m  t e m p e r a t u r e ,  a m a s s  of 
c r y s t a l s  was  r e c o v e r e d  w h i c h  was  r u b b e d  w i t h  a b o u t  
10 m l  a b s o l u t e  e t h a n o l  a n d  f i l te red .  T h e  in so lub le  p a r t ,  
w h i c h  c o n s i s t e d  of 2 0 - 3 0  m g  of e l o n g a t e d  c rys ta l s ,  was  
d r i ed  in  v a c u u m .  W h e n  d i s s o l v e d  in  12 N HC1 t h e  
compounc l  g a v e  i m m e d i a t e l y  t h e  t y p i c a l  c u r v e  s h o w n  in  
F i g u r e  4, w i t h  no  inc rease  of O.D.  a t  268.5 m #  w i t h  t ime .  
T h e  p r o d u c t  d i s so lved  in  Na~PO 4 0.1 M (pH  ca. 8.5) d id  
n o t  give t he  n i t r o p r u s s i d e  t e s t  for  - - S H  ( u n d e r  t h e  s a m e  
c o n d i t i o n  e i t h e r  FC a n d  c y s t e i n e  g a v e  a s t r o n g  i m m e d i a t e  
r eac t ion) .  T h e  n i t r o p r u s s i d e  t e s t  was  pos i t i ve  o n l y  w h e n  
t h e  c o m p o u n d  was  d i s so lved  in  c o n c e n t r a t e d  a m m o n i a  
a n d  t he  n i t r o p r u s s i d e  so lu t i on  a d d e d  a f t e r  a while .  These  
a re  i n d i c a t i o n s  t h a t  t h e  t h i a z o l i n e  r i ng  is a l r e a d y  p r e s e n t  
in  t h e  c o m p o u n d ,  t h a t  t h e  - - S H  g r o u p  is n o t  frec,  a n d  
t h a t  i t  b e c o m e s  free a f t e r  h y d r o l y s i s  in  s t r o n g  a m m o n i a .  
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Fig. 3.--Spectrometric curves of glutathione: 1, in water; 2, in HC1 
12 N; and formylcysteine : 3, in water; 4, in HC1 12 N; when the O.D. 

at 268"5 m/* has reached the maximum (see Fig. 1 and 2). 

T h e  c o m p l e t e  s p e c t r o p h o t o m e t r i c  c u r v e  of FC a n d  
G S H  in w a t e r  a n d  12 N HC1, w h e n  t he  h i g h e r  d e n s i t y  a t  
268.5 m/ ,  is r e ached ,  is r e p o r t e d  in F i g u r e  3. T h e  c u r v e s  
for FC a n d  G S H  h a v e  t h e  s a m e  s h a p e  a n d  e q u a l  m a x i -  
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Fig. 4.-- Spectrometric curves of thiazoline carboxylic acid, prepared 
as described in the text: 1, in HC112 N; 2, in water; 3, in phosphate 

buffer 0"1 M pH 7.4. 

T h e  c u r v e s  in  12 N HC1, in  wa te r ,  a n d  in  0-1 M p h o s -  
p h a t e  b u f f e r  p H  7.4, of t h e  c o m p o u n d  p r e p a r e d  as  
d e s c r i b e d  a b o v e ,  a re  r e p o r t e d  in  F i g u r e  4. I t  is i n t e r e s t -  
ing  to  n o t e  t h a t  n o  a b s o r p t i o n  is s h o w n  in  w a t e r  a n d  t h a t  
a t  p H  7.4 t h e  m a x i m u m  is d e p r e s s e d  a n d  s h i f t e d  to  t h e  
s h o r t e r  w a v e l e n g t h s .  T h e  l ack  of a b s o r p t i o n  in  w a t e r  is 
p r o b a b l y  due  to  h y d r o l y s i s  of t h e  t h i a z o l i n e  r i ng  in  
d i l u t e  ac id  m e d i u m  ~. I n d e e d  s o l u t i o n s  of t h i a z o l i n e  
c a r b o x y l i c  ac id  a re  ac id ic  a n d  t h e  c u r v e  in 5 N HC1 of 
F i g u r e  1 sugges t s  t h a t  in  a n o t  c o n c e n t r a t e d  s o l u t i o n  of 
HC1 t h e  p r o d u c t i o n  of t h e  t h i a z o l i n e  r ing  is fo l lowed b y  
i ts  r u p t u r e .  

5 G. Pgf~Aux and R. LOSTIE, Biochem, J. 66, 26 p (1957). 
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The max imum and shape of the curve of thiazoline 
carboxylic acid in phosphate buffer near the neutral i ty  
are very similar to those found for the metabolic 
product of thiazolidine carboxylic acid by liver prepara- 
tions 2. This finding strengthens the hypothesis tha t  a 
thiazoline derivat ive is the first product  of the biological 
oxidation of thiazolidine carboxylic acid. 

D. CAVALLINI, B. MONDOVt, and 
C. DE MARCO 

Institute o/ Biological Chemistry of the University o] 
Rome and Centro di Enzimologia delC.N.R., Rome (Italy), 
June 29, t957. 

Riassunto 

La formilcisteina in HC1 12 N dA un assorbimento nel- 
I 'ul t raviolet to indicante Ia formazione di un anetlo t ia-  
zolinieo, La reazione 6 pil~ rapids  per la Iormilcisteina 
che per il glutat ione e dipende dalla concentrazione 
dell'acido. Tra t tando  la formicilsteina con HC1 12 N, 6 
stato preparato  nn composto avente  le proprieth del- 
l 'acido tiazolin carbossilico, che in soluzione di fosfati a 
pH 7,4 db. una curva  spet t rofotometr ica  sovrapponibile 
a quells  o t t enu ta  in un precedente l'avoro da un meta-  
bolita detl 'acido tiazolidin carbossilico. Questo risultato 
avvalora  l ' ipotesi che il legato di ra t to  ~ capace di ossi- 
dare l 'anello tiazolidinico a tiazolinico. 

B i o c h e m i c a l  S tud ie s  on  the  D e g r a d a t i o n  P r o d u c t s  
of  D i a z i n o n e  

During chemical and biochemical studies on some 
organophosphorus insecticidesL it  was found tha t  
diazinone (O,O-diethyl O, 2-isopropyl-4-methyl-pyrimidyl 
thionophosphate) is degradated to various derivat ives 
by chemical and other  means. I t  was also observed tha t  
plants sprayed with diazinone contained biochemically 
active residues even after comparat ively  long periods of 
time. The results of these experiments are reported in the 
following : 

Methods and material ~. Plants  (Impatiens balsami) 
were sprayed with  a 0.02% aqueous diazinone solution, 
approximately  100 ml per m ~. Samples (3-5 g of fresh 
leaves) were taken after various periods of time, and 
homogenized in water  (10 ml). The homogenates were 
analysed for chemical ac t iv i ty  by measuring the eholin- 
esterase-inhibiting effect on an acetylcholine-cholin- 
esterase system with the Warburg  techniqueS. The 
enzyme used was a purified preparat ion from human 
blood serum. Before the addit ion of substrate  (acetyl- 
choline chloride), the enzyme was incubated for 50 rain 
with the extracts. Samples taken  from nnsprayed 
plants and treated in the same way were used as con- 
trois. 

Paper  chromatograms of various diazinone prepara- 
tions were carried out with filter paper (Munktell OB) 
impregnated with silicone or vaseline from a 5 % hexane 
or benzene solution, and air dried. The solvent used was 

1 K.-B. AUGUSTINSSON, Acta agr, Scand. 7, 165 ([957). 
2 We are grateful to Dr. Sxv RENVALL of the Swedish Plant Pro- 

tection Institute, Stockholm, for carrying out the spraying of the 
plants and taking samples for analysis. The diazinone preparations 
used were kindly supplied by Messrs. J. R, Geigy, Basel. 

s K.-B. AUGUSTINSSON, Meth. bioehem. Analysis 5, I (I957). 

t h e  upper phase from a mixture  containing water- 
ethanol-chloroform ( 6 : I 0 : 1 0 ) t  After air drying, the 
paper was developed by spraying first with a N-bromo- 
succinimide solution (0.09 g in 50 ml chloroform and 
afterwards diluted 1:5 with the solvent) and then with 
a fluorescein solution (0.33 g in 100 of 0.1 N NaOH and 
afterwards diluted 3:100 with ethanol) ~. The colour 
development  could only be favorably performed when 
the paper  was t rea ted  with vaseline. 
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Fig. l.--Biochemical effect of residues in plants sprayed with 
diazinone. 

Chromatograms not sprayed with the colour reagents 
were used to s tudy  the cholincstcrase inhibition by 
separated consti tuents.  The chromatogram was cut into 
sections of the same size, usually 20 sections from the 
start ing point to the solvent front, and extracts  of each 
section were made in a bicarbonate buffer solution (the 
same solution as used in enzyme act iv i ty  determinationS). 
Cholinesterase inhibition by these extracts  was assayed 
using the technique mentioned above. The location of 
act ive const i tuents  thus obtained (Fig. 3) was evaluated 
as per cent  enzyme inhibit ion by each section of the 
chromatogram, and compared with a chromatogram 
developed with the colour reagents. 

Analysis o] residues [rom diazinone-spra yed plants. The 
first sample of the plant  sprayed with diazinone was 
taken 1 h after spraying, followed by sampling during 
one to two months  (duplicate series of experiments 
carried out). The results obtained from one of these 
experiments  are recorded in Figure 1. They indicate that 
50% of the act ive components  was present 25 days after 
spraying. After 9 weeks, the ac t iv i ty  of the residues was 
approximate ly  20}/0 of the original biochemical activity, 
corresponding to approximate ly  0-15 /~g of diazinone 
equivalents  per gram plant  material.  The original 
amount  of diazinone (based on the amount  used in 
spraying) was approximate ly  10 /~g/g material. 

I t  is most  probable tha t  diazinone is easily isomerised 
or converted to analogues (e.g., by  oxidation) in a way 
similar to tha t  demonst ra ted  for parathion 4. Some of 
these isomers and analogues might  be more active bio- 
chemically than  diazinone, in the same way as was 
found for parathion.  In  order to  find support  for this 
view, the following experiments  were performed. 

Enzyme inhibition by diazinone preparations treated in 
various ways. The cholinesterase inhibit ing activities of 
pure (99.9%) diazinone and of a one year old prepara- 
tion containing 95% pure diazinone (chemical analysis) 
differed greatly, as demonstra ted in Figure 2. Even after 
keeping for four months  a t  room temperature,  a prepara- 
tion behaved much the same as the one year old prepara- 

a K.-B. AUGUSTINSSON and G. JoNssoN~ Acta chem. scand 1t, 
275 (1957). 

a j .W.  Coog, J. Ass. off. agrie. Chem. Wash. 37,984 (1954). 


