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Cu( l l ) -  bzw. N i ( l I ) - P o l y m y x i n - S y s t e m  un te rd r i i ck t  die 
meta l lka ta lys ie r t e  Pe rox id -Abbaureak t ion .  

Der  Abbau  des Pep t ides  durch  H20 2 erfolgt  o f fenbar  
i m m e r  dann,  wenn "OH- oder  "OO--Radika le ,  die b e i d e r  
meta l lka ta lys ie r t en  Zerlegung yon  H20 2 prim/~r en t -  
s tehen  6, mi t  dem im ka ta ly t i sch  ak t iven  K o m p l e x  gebun-  
denen  Pept id  di rekt  wei te r reagieren  k6nnen.  Bei der  
Reak t ion  zwischen Cu( I1) -Po lymyxin  und H , O  2 ist zu 
beobachten ,  dass die L6sung  berei ts  nach  e twa  10 rain 
kein unzerse tz tes  H20  2 m e h r  enth~ilt. 

Die Ausbi ldung der Cu(II)-  und N i ( I I ) - K o m p l e x e  
sensibilisiert  das  Pep t i d  wei te rh in  s u c h  gegen die Ein-  
wirkung von U V - S t r a h l u n g :  \VAhrend w/tssrige L6sungen  
yon P o l y m y x i n  allein gegen 100stfindige E inwi rkung  der  

o O 

 I!t, 
1 2 3 4 5 

Fig. 2. Radikalische Spaltungen von Polymyxin B (Px) : 1, Spaltung 
yon CuPxH durch UV-Strahhmg (100 h, 125 Watt). 2, Spaltung von 
NiPxH durch UV-Strahlung (100 h, 125 Watt). 3, Spaltung von 
CuPxH dureh H202 (12faeher molarer LIbersehuss). 4, Spaltung 
yon NiPxH durch HzO e (12father molarer ()bersehuss). 5, Unbe- 
handeltes Polymyxin B als Vergleich. Es wurden jeweils 2/*Mol des 
Cu- bzw. Ni-Polymyxin-Komplexes, gel6st in 3,5 ml Wasser, zur 
Reaktion gebracht (pH 8,5 bzw. 9,3). Chromatographie unter Zusatz 
yon Komplexon I I I mit Butanol - Pyridin - Eisessig - Wasser 

(50 : 20 : 6 : 24) als Fliessmittel auf Kieselgel S. 

S t r ah lung  einer  125 -Wat t -Hochdruck -Quecks i lbe rdampf -  
lampe v611ig s tabi l  sind,  t r i t t  un t e r  gleichen Bed ingungen  
in L6sungen  der  Cu(II)-  bzw. N i ( I I ) -K o mp l ex e  der  in der  
Figur  2 wiedergegebene  Abbau  ein. Auch  hier  ist  n ich t  
allein Anwesenhe i t  eines Metall ions,  sondern  wirkl iche 
Ausb i ldung  des P e p t i d k o m p l e x e s  fiir den E i n t r i t t  der  
Spa l tungs reak t ion  no twend ig :  Bei p H  6, bei dem die 
Meta l lkomplexe  noch n ich t  ausgebi lde t  werden,  s ind s u c h  
meta l l ionenha l t ige  L6sungen  yon P o l y m y x i n  gegen die 
U V -Bes t r ah l u n g  vOllig stabil .  

Die AbklArung dcr  Aminos/~uresequenz der  e inzelnen 
Sp a l t p ro d u k t e  ist im Gang. l )be r  die Identit /~t der  Spal t -  
s tel len und  fiber die N a t u r  der  in diesen K o m p l e x e n  vor- 
l iegenden K o o r d i n a t i o n s b i n d u n g e n  soll demni ichs t  aus- 
ffihrlicher be r i ch te t  werden  6. 

Summary .  The decapep t ide  p o l y m y x i n e  B can be spl i t  
in to  sub-un i t s  b y  h y d r o g e n  peroxide  or by  UV- i r r ad ia t ion  
when  complexed  wi th  copper ( I I )  or n ickel( I I ) ;  t he  
spl i t t ing  po in t s  are p ro b ab l y  re la ted  to the  po in t s  of 
a t t a c h m e n t  of the  meta l  ions. 
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S o m e  A d d i t i o n a l  O b s e r v a t i o n s  o n  t h e  C h e m i c a l  
N a t u r e  of  N e u t r a m y c i n  

Accura te  molecular  weights  are general ly  diff icult  to  
ob ta in  for neu t ra l  macrol ide  ant ibiot ics .  Bo th  member s  
of the  class for which  comple te  s t ruc tu res  have  appeared ,  
cha lcomycin  (1) I and  l ankamyc in  (II)L i l lus t ra te  this  
problem,  for in ne i ther  case was a reliable molecular  
formula  avai lable  unt i l  the  s t ruc tu re  de t e rmina t i on  was 
far advanced .  Similar  difficult ies have  been encoun-  
te red  wi th  n e u t r a m y c i n  8. The Ras t  m e t h o d  failed, 
i so thermal  dis t i l la t ion gave widely d ive rgen t  values (513, 
551, 589, 607, 621 and  660), saponi f ica t ion  gave non-  
specific decompos i t ion ,  hyd rogena t i on  p roduced  mix-  
tures,  etc. X - r a y  analysis  gave a value of 686 ~ 35, The 
X - r a y  m e t h o d  was less reliable t h a n  usual  because the  
crys ta ls  were small  and  the  resul t ing  p h o t o g r a p h s  in- 
dis t inct .  These p rob lems  have  now been overcome by  use 
of d i rec t  inlet  mass  spec t roscopy,  which  gave a value of 
686 ± 0 for n e u t r a m y c i n  4 and  therefore  es tab l i shed  the  
molecular  formula  as C34H5401~. As was the  case w i th  
l ankamycin  * microanalyses  ob ta ined  unde r  no rma l  d ry ing  
condi t ions  * were misleading,  and  only  a f te r  a reliable 
molecular  weight  became  avai lable was i t  possible to  
devise  suff icient ly vigorous d ry ing  condi t ions  so t h a t  cor- 
rect  microanaly t ica l  da t a  were obta ined .  

Anal .  Calcd. for C~4H54014: C, 59.46; H, 7.93; O, 32.61. 
F o u n d  (dried 3 days  a t  56°): C, 58.78; H, 7.97; O, 32.81. 
F o u n d  (dried 7 days  a t  100°): C, 59.17; H, 8.22; O, 32.31. 

Tenacious  b ind ing  of so lvent  could expla in  t he  unusu-  
ally d ivergen t  molecular  weight  values  ob ta ined  by  iso- 
t h e rma l  dis t i l la t ion.  In  fact  a value of 685 was o b t a i n ed  
(chloroform solution) using a sample  which  had  been  
dr ied  under  s t renuous  condi t ions .  

The neu t ra l  ant ib io t ics  con ta in  a va r i e ty  of unusua l  
sugars  of which  chalcose (III) ,  myc inose  (IV) and  4-o- 
ace ty la rcanose  (V) have  been  cha rac te r i zed  s t ruc tura l ly .  
I t  has  now been found t h a t  me thano lys i s  of n e u t r a m y c i n  
p roduces  two m e t h y l  glycosides and  t h a t  these  are 
ident ical  w i th  m e t h y l  chalcoside and  m e t h y l  mycinos ide  
(microanalysis ,  infrared,  nmr ,  opt ical  ro ta t ion ,  mel t ing  
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point ,  mix tu re  mel t ing  point ,  and th in  layer chromato-  
graphy).  Careful  methanolys is  of neu t ramyc in  d iace ta te  
a t  low t empera tu re s  produced methy l  o-acetylchalcoside 
and  m e t h y l  o-ace ty lmycinos ide  (thin layer  ch romato-  
graphy).  This  f inding locates both  ace ty la tab le  hydroxyls  
in neu t r amyc in  and means  t h a t  the  sugars are not  bound 
to one ano ther  in the  molecule. If the  sugars were jo ined 
in a d isacchar ide  l inkage only  one of the me thy l  glycosides 
could have  carr ied an  acetyI  group. 
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The  presence of an ~.f l -unsaturated lactone (or ester) 
and an ~, f l -unsaturated-y.  6-epoxyketone  funct ion is indi- 
cated on spectral  grounds.  The unsa tu ra ted  lactone func- 
t ion is revea led  by an UV-absorp t ion  band at  216 m/* 
(e23,350) and I R - b a n d s  a t  5.82 and 6.02/~- The  UV-band  
disappears  upon hydrogena t ion  and the IR-bands  shift  
to a single peak at  5,78/, .  The  subs t i tu ted  ketone funct ion 
is indicated by an UV-absorp t ion  shoulder  at  240 m/z 
(e ca. 14,080), which is lost upon hydrogena t ion ,  and IR-  
peaks a t  5.87 and 6.10 /~ which shif t  to 5.83 kt upon 
ca ta ly t i c  reduction.  T r e a t m e n t  of n e u t r a m y c i n  wi th  
po tass ium iodide in acetic acid ~ results in the l iberat ion 
of iodine and the  format ion  of an ~,fl, Y,d-unsaturated 
ketone as revealed by the shif t  of the  240 m #  band to 
app rox ima te ly  270 m# and by the  appearance  of bands  
at  5.91, 6,11 and 6.25/~ in the I R-spectrum% The presence 
of these two chromophor ic  sys tems sat isfactor i ly  accounts  
for the  up take  of three moles of hydrogen in the  hexa-  
hydro  de r iva t i ve  ~. The  lactone ring, the two sugar  rings 
and these two chromophor ic  systems conta in  all of the  
degrees of unsa tu ra t ion  (8) in the neu t r amyc in  molecule 
and leave e leven carbons  and one oxygen  to be accounted  
for. F u t u r e  communica t ions  will deal  wi th  t h a t  por t ion 
of the  molecule  unrevealed  by these studies. 

Zusammen/assung. F/fir das An t ib io t ikum Neu t ramyc in  
wird die S u m m e n f o r m e l  C34Hs401, abgelei te t .  Die Me- 
thanolyse  l ieferte die Methylglykoside  der  Chalcose und 
Mycinose. 
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U n u s u a l  Labi l i ty  of  the  A m i d e  B o n d  in 
N - M e t h y l h i p p u r i c  Ac id  

In  connect ion with  our  studies on enzyme-ca ta lysed  
ester hydrolys is  1, i t  became h ighly  desirable to obtain  
da t a  also cover ing  non-enzymat ic  'neu t ra l  hydrolys is '  ~ of 
acyla ted  N-alkyl  amino acid esters. However ,  all a t t emp t s  
to measure  the  rate  of this hydrolysis  react ion wi th  N- 
methy lh ippury lcho l ine  iodide failed consis tent ly  because 
it  was found t h a t  the  subs t ra te  undergoes  s imul taneous  
hydroly t ic  c leavage at  both  the  amide and the ester bonds. 
Under  the  same condit ions h ippur ic  acid is perfect ly  
stable, and ' neu t ra l  hydrolys is '  of the choline ester a t  
100 ° gave  good f i rs t -order  ra te  cons tants  ~ over  the  whole 
range of the  reaction.  The  present  paper  gives some 
results on the decomposi t ion  of N-me thy lh ippur i c  acid in 
water .  

Material. N-methy lh ippu r i c  acid was prepared f rom 
sarcosine, benzoyl  chloride,  and sod ium hydroxide% and 
recrystal l ized from water .  M.p. 91-96°;  e l emen ta ry  ann- 

lyses, neutra l izat ion equiva len t ,  and IR- spec t rum in 
good agreement  wi th  s t ructure ,  

Analytical procedure. After  9 days  a t  100% the sealed 
tubes were chilled and opened,  the react ion mix tures  were 
made strongly acid by addi t ion  of HC1, and then  subjec ted  
to quan t i t a t i ve  ex t rac t ion  with e thyl  ace ta te  in a four- 
stage counter -cur ren t  dis t r ibut ion,  and with extens ive  
back-washing of the organic phases with water .  

The  procedure has been described in deta i l  previous ly  a. 
The amino acid (sarcosine) l iberated dur ing  hydrolysis  
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