
778 Specialia EXPERIENTIA 24/8 

S e v e r a l  N e w  ~ - A l k y l  A m i n o  A c i d  A n a l o g u e s  

F o r  biological  i nves t iga t ion ,  8 a m i n o  ac ids  (of w h i c h  5 
a re  new compounds )  were  syn the s i zed  f rom t h e  corre-  
s p o n d i n g  ke tones  v ia  t h e  h y d a n t o i n s .  

A p r e l i m i n a r y  e x a m i n a t i o n  of these  c o m p o u n d s  was 
m a d e  in  a bac t e r i a l  s y s t e m  a n d  also in  a m a m m a l i a n  
sys tem.  I t  was  h o p e d  t h a t  some of these  c o m p o u n d s  
wou ld  i n h i b i t  mic rob ia l  g r o w t h  a n d  would  h a v e  no  tox ic  
ef fec t  in  v i v o  in  a m a m m a l ,  t h u s  i n i t i a t i n g  a s t u d y  of 
m e t a b o l i s m  di f ference  b e t w e e n  species.  

R ' O  
I II 

R--C--R' ~ R--C--C 
tl ] ~ ' N - - H  
O N _ C  / 

H O 

A B 

COOH COOH 
I I 

CH,--C--NIt~ CH3--C--NH 2 

CH~ CH~ 
l I 

CH,  CFI 2 
I I 

H--C--CH 3 C H~ 
I I 

CH 3 N 
CH~ / " C H z  

! { 
CH 3 CH3 

I 
R--C--COOH 

1 
NH~ 

A--H 

C 

C OOH 
I 

CH~--C--NH~ 

/ ~ C H ~  

D E 

COOH COOH 

CH~--CH~--C--NH 2 CH3--C--NH 2 

CH2 ¢ 

~,.O / 
CH 3 

F G H 

COOH COOH COOH 
I I I 

CH3--C--NH 2 HOCH2--C--NH 2 CH3--C--NH 2 
I I I 

( ~  CH,, CH,OH 

CH, 

T h e  syn thes i s  of t h e  h y d a n t o i n s  a n d  a m i n o  acids 
( form DL) was  ca r r ied  o u t  as p r ev ious ly  desc r ibed  for  
e - (2 - fu ry l )a lan ine  a n d  i ts  h y d a n t o i n  1. T a b l e  I c o n t a i n s  
the  da t a .  

A s tock  cu l t u r e  of Escherichia coli 9723 was employed .  
T h e  sa l t s -g lucose  m e d i u m  desc r ibed  b y  ANDERSON 4 was  
modi f i ed  as desc r ibed  p rev ious ly  5 before  use. T h e  inocula-  
t i on  a n d  i n c u b a t i o n  m e t h o d s  e m p l o y e d  were  as desc r ibed  
p rev ious ly  ~. T h e  c o m p o u n d s  to  be  t e s t e d  were  weighe  d 
in to  ster i le  t e s t - t u b e s  a n d  dissolved in  s ter i le  wa te r .  T h e  
so lu t ions  were  a d j u s t e d  to  p H  7 a n d  a d d e d  asep t i ca l ly  to  
the  a s say  tubes .  A d i lu te  mic rob i a l  cell suspens ion  w i t h  
log-phase  ceils was  u t i l ized  for i n o c u l a t i o n  of t h e  a s say ;  
1 d r o p  was  a d d e d  t o  e a c h  tube .  T h e  i n c u b a t i o n  was  a t  
37°C for  18 h.  T h e  a m o u n t  of g r o w t h  w as  d e t e r m i n e d  
t u r b i d i m e t r i c a l l y  b y  m e a n s  of a n e p h e l o m e t e r .  

Tox ic i t y  effects  cou ld  n o t  b e  d e m o n s t r a t e d  w i t h  com-  
p o u n d s  A, C, D, E, F a n d  G u p  to  t h e  m a x i m u m  concen-  
t r a t i o n s  t h a t  so lub i l i ty  wou ld  al low in th i s  t e c h n i q u e .  
C o m p o u n d s  B a n d  H showed  def in i t e  t o x i c i t y  a t  50 a n d  
20 mg /5  ml  a s say  respec t ive ly .  A t t e m p t s  were  m a d e  to 
r eve r se  t h e  t o x i c i t y  of t he se  2 c o m p o u n d s  w i t h  18 n a t u r M  
a m i n o  ac ids :  L-alanine,  L-arginine,  L-aspar t i c  acid,  L-CyS- 
te ine,  L-g lu tamic  acid,  glycine,  L-hist idine,  L-isoleucine, 
L-leucine, L-lysine, L-meth ion ine ,  L-pheny la lan ine ,  L-proli- 
he, L-serine, L- threonine ,  L - t r y p t o p h a n e ,  g - ty ros ine  a n d  
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Table I. cx-Alkyl aufino acids and corresponding hydantoins 

Compound Yield (%) Nitrogen (%) m.p. (°C) RI 
Calculated Found (pyridine-I-I~O, 

80 : 20) 

A 54 8.80 8.68 300 0.79 
Hydantoin of A 98 15.21 14.98 150-151 
B 55 12.23 12.32 200-210 0.80 
Hydantoin of B 99 18.50 18.24 134-135 
C 57 9.78 10.00 285-286 0.76 
Hydantoin of C 59 16.66 16.60 163-164 
D 77 5.81 5.74 243-244 0.89 
Hydantoin of D 65 10.07 10.17 233-234 
E 74 11.06 11.20 230-231 0.74 
Hydantoin of E 63 15.27 15.32 212-213 
F 82 9.14 9.15 195-199 ~ 0.71 
Hydantoin of F 76 15.55 15.63 179-180 b 
G 36 10.53 10.50 258-260 c 0.67 
Hydantoin of G 84 17.72 17.88 166-167 a 
H 34 11.76 11.94 240-241 • 0.54 
Hydantoin of H 99 19.44 19.38 198-199 

• Reported 194-200 °1, b reported 176-178 °2, ° reported 257-259 °1, a reported 165-168 °1, e reported 243 °3. 
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L-valine.  A t  low c o n c e n t r a t i o n s  of t h e  n a t u r a l  a m i n o  acids,  
r eve r sa l  of t o x i c i t y  of B was  o b t a i n e d  on ly  w i t h  prol ine .  
T a b l e  I I  shows t h e  r e su l t s  of v a r y i n g  q u a n t i t i e s  of prol ine .  
B a p p e a r s  to  be  a c o m p e t i t i v e  i n h i b i t o r y  ana logue  of 
prol ine ,  a t  l eas t  w i t h i n  a c e r t a i n  c o n c e n t r a t i o n  range .  
T h e  i n h i b i t o r y  r a t i o  (B/L-prol ine)  is a p p r o x i m a t e l y  20 : 1. 

T h e  t o x i c i t y  of c o m p o u n d  H on  t h e  o t h e r  h a n d  was  
reversed  b y  ser ine  a n d  m e t h i o n i n e .  T a b l e  I I I  shows t h e  
d a t a .  I n c r e a s i n g  c o n c e n t r a t i o n s  of t h e  n a t u r a l  a m i n o  ac ids  
cause  g r e a t e r  t o x i c i t y  reversa l ,  b u t  t h e  i n h i b i t o r y  r a t i o  
is n o t  s t a b l e  as  in  t h e  p rev ious  case. 

The  c o m p a r a t i v e  t o x i c i t y  of t h e  s u b s t a n c e s  t o w a r d s  
mice  was  e x a m i n e d  in t h e  fol lowing m a n n e r .  A lb ino  ma le  
mice  of 20 g were  employed .  E a c h  of t h e  c o m p o u n d s  wa s  
i n j ec t ed  i n to  t h e  mice  a t  a dose  of 500 m g / k g ;  0.2 m l  of a 
sa l ine  so lu t ion  of  t he  c o m p o u n d  a t  p H  7 was  i n j e c t e d  i.p. 

Table I I, Reversal of toxicity of B by proline 

Nephelometer readings L-proline (y/5 ml) 

B, mg]5 ml 0 2 5 10 20 50 

0 30 28 28 29 

10 32 

20 24 27 27 
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Table III, Reversal of toxicity of H by serine and methionine 

H, mg/5 ml Nephelometer readings 
L-serine (y/5 ml) 
0 0.5 1 10 20 

L-methiotfine (y/5 nil) 
I00 0.001 0.01 0.05 0.I 2 5 500 

0 64 67 62 61 58 

5 73 72 

10 40 59 65 71 
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in  a n  a sep t i c  m a n n e r  once  a d a y  for  6 consecu t i ve  d a y s ;  
a m i n i m u m  of 6 mice  were  e m p l o y e d  for e ach  c o m p o u n d .  
T h e  a n i m a l s  were  t h e n  a l lowed to  r e s t  for  8 days .  T h e r e  
was  no  d i f ference  in  w e i g h t  c h a n g e  of t h e  a n i m a l s  com-  
p a r e d  t o  cont ro ls .  

Rdsumd. Syn th~se  a 6t6 fa i t e  de  8 acides  aminSs  n o n  
n a t u r e l s  e t  des 8 h y d a n t o i n e s  respec t ives .  Cinq de  ces 

ac ides  aminSs  e t  les h y d a n t o i n e s  c o r r e s p o n d a n t e s  s o n t  
des  composSs  n o u v e a u x .  D a n s  rou t e  la  s~rie ~tudi~e, B e t  
H son t  t ox iques  chez  Esd~erichia ¢oli et  n o n  chez  les souris .  
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Effect of H y p o p h y s e c t o m y  on the Incorporat ion  of Prol ine  in the Col lagen  Fract ions  x 

A l t h o u g h  h y p o p h y s e c t o m y  is k n o w n  to  in f luence  t h e  
c o n t e n t  * a n d  t h e  b io syn the s i s  3-a of co l lagen in  exper i -  
m e n t a l  an imals ,  t h e  m e c h a n i s m  h a s  n o t  been  i n v e s t i g a t e d  
in  m o r e  deta i l .  

T h e  r a t s  were  h y p o p h y s e c t o m i z e d  b y  t h e  m e t h o d  of 
SATO a n d  YONEDA s a t  t h e  age of 1 m o n t h  (weigh t  48-53  g), 
2 -3  weeks  before  t h e  e x p e r i m e n t s .  T h e  con t ro l  a n i m a l s  
i nc luded  n o r m a l  r a t s  of t h e  s ame  w e i g h t  a n d  of t h e  s ame  
age. All  t h e  d a t a  a re  ave rages  of 2 ra ts ,  w h i c h  di f fered b y  
less t h a n  5 %.  P o r c i n e  s o m a t o t r o p h i n  (STH)  or  L - t h y r o x i n e  
were  i n j e c t e d  t o  some  of t h e  h y p o p h y s e c t o m i z e d  a n i m a l s  
for  4 days .  T h e  con t ro l  a n i m a l s  rece ived  t h e  s ame  v o l u m e  
of so lven t  (0.15 M NaC1). T h e  single dose of [3H]pro l ine -G 
(0.5 #Ci/g,  T h e  R a d i o c h e m i c a l  Centre ,  A m e r s h a m ,  
E n g l a n d )  was  i n j e c t e d  i.p., s i m u l t a n e o u s l y  w i t h  t h e  f i r s t  
i n j ec t i on  of t h e  h o r m o n e s .  

D u r i n g  t h e  84-h e x p e r i m e n t M  per iod ,  t h e  a v e r a g e  w e i g h t  
ga ins  were  in t h e  h y p o p h y s e c t o m i z e d  r a t s  0.5 g ( in i t ia l  
w e i g h t  56 g), in  t h e  n o r m a l  r a t s  of t h e  s ame  w e i g h t  12.5 g 
a n d  in t h e  n o r m a l  r a t s  of t h e  s a m e  age 16.5 g ( in i t ia l  
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