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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  

1 M. GEMPERLI, W. HOFMANN, and M. I'~OTTENBERG, Helv. chim. 
Acta, in press (1965). 

2 That is, hydroiysi.~ of the substrate in pure water at initially 
neutral pit ; after a few % reaction the pH remains approximately 
constant between 2 and 3. Our standard temperature is 100 °, 

3 E. WANDER, H. URHV:IM, and M. ROTTENIAERG, Helv. chim. Aeta 
d5, 1013 (1962). 

4 j .  p. (;RI¢I~:NSTEIN arid M. XV|NITZ, Chemistry o] the Amino Acids 
(John Wile)', New York 196|), vol. 2, p. t207. 
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r e m a i n s  q u a n t i t a t i v e l y  in the  aqueous  p h a s e  a n d  was 
e s t i m a t e d  b y  micro  K je ldah l  ana lys i s  of a l i quo t  por t ions .  
T h e  resu l t s  are l is ted in t he  Table .  

A s t u d y  of t he  l i t e r a tu re  revea ls  t h a t  ou r  resu l t s  dif fer  
cons ide rab ly  f rom those  o b t a i n e d  p rev ious ly  u n d e r  condi -  
t ions  of b o t h  a lka l ine  a n d  ac id -ca t a ly sed  hydro lys i s .  T h u s  
LEVENE et  al. ~, who  c o m p a r e d  t h e  r a t e s  of hydro lys i s  of 
glycine a n d  sarcosine  d ipep t ides  in the presence o[ O.3N 
or 7N HCI, found  t he  order  of r e a c t i v i t y  to  be g ly-g ly  
> sar-gly  > g ly-sar  > sar-sar ,  a n d  MORAWETZ et  al.6, 

in a s t u d y  of hydroxide ion-catalysed hydrolysis of amides ,  
found,  for ins tance ,  second-orde r  r a t e  c o n s t a n t s  a t  75.8 ° 
for p r o p i o n a m i d e  10.5 • 10 -4, N - m e t h y l p r o p i o n a m i d e  
1 . 4 4 . 1 0  -4, a n d  N , N - d i m e t h y l p r o p i o n a m i d e  2 .85 .  10 -~ 
1 mole -~ sec -1. 

F ina l ly ,  u n d e r  c o n d i t i o n s  m o s t  closely r e sembl ing  ours  
w i t h  r e spec t  to  p H  a n d  t e m p e r a t u r e  (in t he  p resence  of 
0 . 0 3 N  HC1), SCHUL'rZ e t  al. 7 found  no  i n d i c a t i o n  of a n y  
p re fe ren t i a l  re lease  of im ino  ac id  f rom p ro t e in s  c o n t a i n i n g  
prol ine.  

T h e  r ea son  for  t he  p a r t i c u l a r  b e h a v i o u r  of N - m e t h y l  
h ippu r i c  acid is u n k n o w n .  I n d u c t i v e  effects  are u n i m -  
p o r t a n t  since t he  two  acids are of c o m p a r a b l e  s t r e n g t h  

(h ippur ic  acid,  p K  3.64 ~, pK,~Ic s 5.749; N - m e t h y l  h ip-  

puric ,  p K  3.50 s, pK~tcs 5.55 ~), a n d  s ter ic  effects  r e su l t i ng  
in  r a t e  acceleration are also h igh ly  i m p r o b a b l e .  W e  are  
u n a b l e  to  offer  a r ea sonab le  e x p l a n a t i o n ,  unless  one  
p o s t u l a t e s  a r a t h e r  exo t ic  m e c h a n i s m  t h a t  will  accom-  
m o d a t e  t h e  specia l  s t r u c t u r a l  f ea tu re s  a n d  t h e  p H  de-  
pendence .  T h e  l a t t e r  sugges ts  t h a t  on ly  und i s soc i a t ed  
ac id  undergoes  h y d r o l y t i c  c leavage.  Th i s  m e c h a n i s m  
(Figure)  m a y  be  t e r m e d  i n t r a m o l e c u l a r  nuc leophi l i c  ca t a -  
lysis 1°, a n  u n s t a b l e  i n t e r m e d i a t e  ( I I I )  be ing  f ina l ly  a t -  
t a c k e d  b y  t he  w a t e r  molecule .  

B y  con t r a s t ,  h ippu r i c  acid (IV) is t h o u g h t  to  be  
s tab i l i zed  b y  a n  i n t r a m o l e c u l a r  (or poss ib ly  i n t e rmo lecu -  
lar) h y d r o g e n  bond .  

I n  conclus ion ,  we are  w o n d e r i n g  w h a t  ~vVITKOP xx h a d  
in m i n d  w h e n  he  w r o t e :  ' N - P e p t i d e s  de r ived  f r o m  pro l ine  
a n d  h y d r o x y p r o l i n e  are  in  a s e p a r a t e  class because  t h e y  
are  t e r t i a r y  a m i d e s  c a r r y i n g  n o  p r o t o n  a t  t h e  n i t r o g e n  
a t o m .  I t  m a y  be  poss ib le  to  ut i l ize  th i s  specia l  f e a tu r e  for  
a p r e f e r en t i a l  c leavage  u n d e r  p r o p e r  cond i t ions ' .  
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Zusammen/assung. Bei  100 ° u n d  p H  2,2 b is  3,5 wi rd  die 
A m i d b i n d u n g  de r  N - M e t h y l h i p p u r s ~ u r e  w e i t g e h e n d  h y -  
d ro ly t i s ch  gespal ten ,  wf ihrend H i p p u r s ~ u r e  u n t e r  den-  
se lben  B e d i n g u n g e n  s t ab i l  ist. 

ELSBETH SCI-IJ~TZLE a n d  M. ROTTENBERG 

N-methyl hippuric acid, 0.025 M in H20 , with added NaOH or HC1 
to initial pH, 9 days at 100 ° ~ 0.2 ° 

Medizinisch-chemisches Institut der Universitiit Bern 
(Switzerland), April  9, 1965. 

Exp. No. 1 2 3 4 5 6 7 

pHo 2.45 2.21 2.57 2.77 3.06 3.50 10.68~ 
pHt 2.92 2.70 3.04 3.24 3.44 3.80 7.32 
Oh 57 63 53 52 46 34 7.9 

All pH's measured at 25 °. pHo initial, pHt final pH. %h = % amide 
hydrolysed. *Completely neutralized with NaOH. 

P. A. LEVENE, H. S. SIMMS, and M. H, PFALTZ, J. bioL Chem. 61, 
445 (1924). 

a H. MO•AWETZ and P. S. OTAKh J. Am. chem. Soe. 85, 463 (1963). 
J. SCHULTZ, H. ALLISON, and M. GRICE, Biochemistry, Washing- 
ton D. C. 1, 694 {1962). 

s Our own measurenlents (potentiometrie titration in pure water). 
9 As determined by PD Dr. W. SIMON, E.T,H., Ziirich. 

x0 M. L. BENDER, Chem. Rev. 60, 53 (1960). 
11 B. WITKOP, Adv. Protein Chem. 16, 224 (1961). 

A n  A p o c y n a c e a e - A l k a l o i d  o f  a N o v e l  T y p e  

F r o m  the  leaves  of t he  New Ca ledon ian  A p o c y n a c e a  
Melodinus scandens Fors t .  1 a n  a m o r p h o u s  a lka lo id  I 
could be  isola ted,  which ,  w h e n  i n t r o d u c e d  d i r ec t l y  in to  
t he  ion source  of t he  mass  spec t rome te r ,  e x h i b i t s  a mole-  
cu la r  ion w i t h  t he  empi r i ca l  f o r m u l a  C20I-I~0N20 2. On  dis-  
t i l l a t i on  in vacuo or t r e a t m e n t  w i t h  p o t a s s i u m  t - b u t o x i d e  
in  t - b u t a n o l  I is t r a n s f o r m e d  to  a c rys ta l l ine  c o m p o u n d  II,  
C19H,0N,O, m.p.  188-190 °. Since all  a t t e m p t s  to  c rys ta l -  
lize and  p roper ly  pur i fy  I failed, we f i rs t  t u r n e d  our  a t t e n -  
t ion  to t he  s t r u c t u r e  of I I .  

On t h e  bas is  of UV, IR ,  N M R ,  a n d  MS ev idence  2 dis- 
cussed below, t he  s t r u c t u r e s  shown  can  be  p roposed  for I I  
a n d  i ts  d e r i v a t i v e s  I I I - V l I .  

The  ye t  u n k n o w n  s t r u c t u r e  of the  n a t u r a l  a lka lo id  I 
will be t he  s u b j e c t  of a l a t e r  pub l i c a t i on .  

C a t a l y t i c  h y d r o g e n a t i o n  of I I  u n d e r  va r ious  cond i t i ons  
gives t he  t e t r a h y d r o  c o m p o u n d  C19H2~N~O ( I I I ) .  O n  oxi-  

1 We are indebted to Dr. H. U. STA~Z~FER, University of Zfirich, 
for the collection and identification of the plant material. 

2 MS-9 mass spectrometer (AEI, Manchester). 


