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a n d  su lphur ) ,  (b) N - D N A  ~ D - D N A  (Act  a n d  hemoglo-  
bin,  p H  3.5) a n d  (c) N - D N A  < D - D N A  (MB, TB).  DiG 
fe ren t  modes  of b i n d i n g  of N- and  D - I ) N A  wi th  t he  
va r ious  ca t ionic  c o m p o u n d s  can  be in fe r red  f rom this .  
D i f fe ren t  b i n d i n g  p a t t e r n s  of D N A  h a v e  also beelt  re- 
p o r t e d  b y  o t h e r  i n v e s t i g a t o r s l ~  us ing  t echn iques  qu i te  
d i s t i nc t  f rom the  p r e s en t  one. As ev i den t  f rom the  Table ,  
t he  inf luence  of D - D N A  on t he  clot  f o r m a t i o n  b y  N - D N A  
is cond i t i oned  b o t h  b y  t h e  n a t u r e  of t h e  ca t ion ic  com-  
p o u n d  a n d  the  p r o p o r t i o n  of t he  two  forms  of D N A  in t h e  
sys tem.  

The  u l t r a son i ca t ed  D N A  (N 2 a tmosphe re ,  12 Kcs, 2.5 A, 
60 rain)loses i ts  c lo t - fo rming  ab i l i t y  to  d i f fe ren t  e x t e n t s  
as t e s t ed  w i t h  d i f fe ren t  bas ic  compounds .  T he  c h a n g e  is, 
however ,  d ras t i c  a n d  fas t  in  a n  a t m o s p h e r e  Of air. 

The  u n i q u e  b e h a v i o u r  of c lot  f o r m a t i o n  b y  N - D N A  m a y  
be  due  to  i ts  h igh  v i scos i ty  as well  as large  ex tens ion  in 
space of i ts  molecules  as c o m p a r e d  to  o t h e r  p o l y m e r s : L  
P r e l i m i n a r y  e x p e r i m e n t s  w i t h  some of t h e  sys t ems  indi-  
ca te  t h a t  D N A  is r ecoverab le  f rom t he  clots.  LERMAN : ha s  
r epo r t ed  t he  r ecove ry  of N - D N A  f rom i ts  complexes  w i t h  
acr id ines  14. 

ZusammenJassung. Es  wird  ein Tes t  angewende t ,  de r  
n a t i v e  u n d  d e n a t u r i e r t e  D N S  u n t e r s c h e i d e n  liisst. E r  

b e s t e h t  au f  e iner  V e r k l u m p u n g  n a t i v e r  I ) N S  bet  Zugabe  
y o n  ka t i on i s i e r t en  Stoffen,  wS.hrend d e n a t u r i e r t e  D N S  
n u r  eine Tr i ibung ,  r e spek t ive  e inen  Niedersch lag  gibt .  
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Glyc ine  M e t h o x y a m i d e ,  Acyc l i c  A n a l o g  of Cyc lo-  
ser ine  

There  has  been  cons iderab le  specu la t ion  on  t he  molecu-  
la r  m e c h a n i s m  b y  which  cycloser ine (1) i nh ib i t s  c e r t a i n  
enzymes  in microbiological  sys t ems  :. T he  f o r m a t i o n  of a 
Schiff  base  w i t h  p y r i d o x a l  followed b y  open ing  of t he  
i soxazol idonc  r ing  are t he  p r inc ipa l  s teps  in  t he  p roposed  
m e c h a n i s m .  I t  seemed,  therefore ,  of i n t e r e s t  to  syn thes ize  
t he  acycl ic  ana log  of cycloserine,  glyciue m e t h o x y a m i d e  
(GMA) (2), to  d e t e r m i n e  w h e t h e r  the  i soxazol idone  r ing  
was necessa ry  to  an t ib io t i c  ac t iv i ty .  GMA does  n o t  a p p e a r  
in  t h e  chemica l  l i t e ra tu re ,  b u t  was read i ly  syn thes i zed  b y  
t h e  p rocedure  of KNOBLER 2 e t  al., u s i n g  glycine N-car -  
bon ic  a n h y d r i d e  a n d  m e t h o x y a m i n e .  The  pur i f ied  p r o d u c t  
of th i s  r eac t ion  showed  no a c t i v i t y  aga ins t  29 r ep resen ta -  
t ive  bac te r i a ,  fungi  a n d  yeasts ,  d e m o n s t r a t i n g  c lear ly  t h a t  
t h e  r ing  is necessa ry  for biological  ac t iv i ty .  

] / N H ~  CH 3 CH2_NH ~ 
[ I ~ 

O - , N / ~  O O ~ N / C ~  O 
H H 
(1) (2) 

The  s t r u c t u r e  of GMA was e s t ab l i shed  b y  e l e m e n t a l  
analysis ,  IR- ,  UV-  a n d  NMR-spec t roseopy .  The  solid- 
s t a t e  I R - s p e c t r u m  of GMA showed m a j o r  b a n d s  a t  6.1 
(C--O), 6.22 (N-H) ,  6.52 (amide I I )  and  9 . 4 4 #  (C-O). M u c h  
h y d r o g e n  b o n d i n g  of t he  ~-amino  group  was ind ica t ed  b y  
b r o a d  a b s o r p t i o n  in  t he  3.0-4.0/z region. These  resul t s  are 
c o n s i s t e n t  w i t h  those  of EXNER 3, bu t ,  in  our  opinion,  do 
n o t  s u p p o r t  e i t he r  t h e  amide  (3) or imide  (4) s t ruc tu re .  

U V  da ta ,  ~t Meoft = 214 (log e, 3.07), 2 2 2 n m  (log e, 3.38), 
was s imi la r  to  t h a t  for cycloser ine a n d  N M R  peaks  in 
N a O D / D 2 0  a p p e a r e d  a t  d 3.72 ( -O-CH3) a n d  3.35 ( - C H , - )  
w h i c h  are  c o n s i s t e n t  w i t h  t h e  s t ruc tu re .  T h e  expec ted  

p a r a m a g n e t i c  shi f t s  to  ~ 3.78 and  3.55 occur red  w h e n  t he  
so lu t ion  was acidif ied w i t h  t r i f luoroace t ic  acid. 

H2N-.- ....... H tt2N .......... I-I 
I I I I 

I t~C~-c /N~-oCH3  H 2 C ~ c / O  

Ii [ 
O N~OCtIa  

(3) (4) 

I t  seemed p e r t i n e n t  to  c o m p a r e  t he  ion iza t ion  con-  
s t a n t s  a n d  m e t a l  b i n d i n g  af f in i t ies  of GMA w i t h  those  of 
cycloser ine  s ince large differences  in  these  p roper t i e s  
m i g h t  a c c o u n t  for  t he  dif ference in  biological  a c t i v i t y  
be tween  these  two  compounds .  I n  our  hands ,  cycloserine 
showed p K a  va lues  of 4.53 ( - C O N H O - )  a n d  7.31 (-NH~) 
in a g r e e m e n t  w i t h  those  r epo r t ed  b y  NEILANDS ~. GMA, 
however ,  was m u c h  less acidic t h a n  cycloserine,  h a v i n g  
7.20 ( - C O N H O - )  and  9.51 (-NH2) p K a  values.  This  large 
difference of 1.8 p K  uni t s  in t he  ac id i ty  of t he  cyclic a n d  
acyclic a l k o x y a m i d e s  is qu i t e  surpr is ing.  The  f la t  cyclo- 
ser ine rilag 5 u n d o u b t e d l y  s tab i l i zed  t he  a n i o n  b y  facili- 
t a t i n g  over lap  of t he  n i t r ogen  p-e lec t rons  wi th  the  car-  
b o n y l  group,  t h u s  inc reas ing  t he  ac id i ty  a lmos t  one 
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hundredfold% The Table shows the  me ta l -b ind ing  con- 
s t an t s  of GMA and  those  r epor ted  for cycloserine by  
NEILANDS 4. Here  again there  is a ve ry  large difference in 
a biologically i m p o r t a n t  p roper ty .  GMA is a m u c h  s t ronger  
meta l -b ind ing  agent  t h a n  cycloserine and  even  binds  
Cu++ more t igh t ly  t h a n  E D T A  (Ks = 18.8)7. This differ- 
ence be tween  cycloserine and  GMA m a y  reside in the  fact  
t h a t  Cu ++ can be bound  be tween  2 nitrogen a toms  (5) in 
GMA while only  a less s table  t y p e ,  of b ind ing  be tween  the  
n i t rogen  and oxygen  a toms  of cycloserine (6) is s ter ical ly 
possible. The s tab i l i ty  order,  Cu ++ > Co++ > Zn§ of 
these  ions w i th  GMA is cons is ten t  w i th  N, N-b ind ing  in 
the  complexes  8. There  was, however ,  ve ry  l i t t le  difference 
in the  visible spec t ra  of the  two  copper  chela tes :  GMA, 
~H,o = 675 n m  (log e, 1.64); cycloserine, 2H, o = 700 n m  
(log e, 1.45). 

/ H 2 ~Cu++ 

I-I2N~ .... . ~ / N _ O C H a  ~ / N , , ,  / I Cn++ 
C H 2 - C ~ o  tA ' -N/ / '~O/  .... 

(5) (6) 

In  summary ,  we have  found  t h a t  when  the  func t iona l  
groups of cycloserine are a r ranged  in an  acyclic s t ruc ture ,  
no ant ib io t ic  ac t iv i ty  is observed,  This r emarkab le  t o t a l  
loss of ac t iv i ty  m a y  be due to a r equ i r emen t  for the  r ing 
in the  reac t ion  sequence  leading to  enzyme inhib i t ion  or 
i t  m a y  be t h a t  the  large differences in ionizat ion and  
me ta l -b ind ing  propens i t i es  be tween  the  cyclic and  acyclic 
compounds  lead GMA into  biological p a t h w a y s  far re- 
moved  f rom the  cycloserine site of ac t ion g. 

Zusammen/assung. Methoxy-g lyc inamid ,  ein of fenket t i -  
ges I someres  yon Cycloserin, wurde  hergestel l t .  Seine 
phys ika l i schen  E igenscha f t en  s ind von  den jen igen  des 
Cycloserins s t a rk  verschieden.  Es bes i tz t  keine ant i -  
biot ische E igenscha f t  mehr .  

CH. ~-1. STAMMER a n d  C. \V.  JONES 

Department o/Chemistry, University o/ Georgia, Athens 
(Georgia 30601, USA), April 22, 7966. 

Cu++ Zn++ Co++ 

C ycloserine 9.7 6.0 5.7 
GMA 22.2 9.8 16.6 

We  found also t h a t  GMA formed a crys ta l l ine  Schiff  
base wi th  5-chlorosal icylaldehyde under  the  same mild 
condi t ions  which  gave a cycloserine Schiff base ~. We 
have  not  inves t iga ted  the  chemis t ry  of th is  comp o u n d  
fur ther ,  bu t  its facile fo rma t ion  indica ted  t h a t  GMA 
could react  in vivo wi th  pyr idoxa l  in t he  same m a n n e r  
t h a t  cycloserine mos t  p robab ly  does. 
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Presence of Sialopolysaccharidic Components  in 
Egg Gelatinous Mantle of Rana latastei and Bufo 

vulgaris 

CHIARUGI 1 first  repor ted  t h a t  frog spawn  of Rana es- 
culenta was able to give me tach romas ia  wi th  anil ine basic 
dyes.  RE 2 conf i rmed the me tach romas i a  in egg gelat inous 
man t l e  of R. esculenta and Bu/o wlgaris. A large review 
on the  h i s tochemis t ry  and morpho logy  of A m p h i b i a n  
spawn has recent ly  been  publ i shed  by  GHIARA a. GIACOSA 4 
d e m o n s t r a t e d  the  presence of reducing substances .  
WOLFENDEN 5 repor ted  the  presence  of n i t rogen-conta in-  
ing reducing subs tances  in egg jelly mucins  of R. tem- 
poraria. SCHULTZ et  al. 6 found glucosamine toge the r  wi th  
o the r  reducing substances .  The presence  of d-galactose 7-9 
and  fucose 10 has been conf i rmed by  FOLKES et  al. n.  This  
group was also in te res ted  in separa t ing  the  hexosamines  
(glucosamine and galactosamine) .  MINGANTI WaS in- 
t e res ted  in the  chemical  analysis  of egg gela t inous man t l e  
f rom B. vulgaris, R. esculenta, Discoglossus pictus, Axolotl 
and Triton cristatus12 15; recent ly  ~/[INGANTI16 r epor ted  
compara t ive  d a t a  on the  chemical  compos i t ion  of Amphi -  
b ian  egg mucins.  

F r o m  the  analysis  r epor ted  on the  chemical  composi-  
t ion of egg casings we have  no t  found da t a  on the  presence  

of sialic acids, so f requent ly  descr ibed as cons t i t uen t s  of 
g lycoprote ins .  

In  the  p re sen t  pape r  we repor t  the  da t a  ob ta ined  
dur ing researches  carr ied out  in order  to  inves t iga te  the  
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