
15. VI. 1965 Brevi eomunieazioni - Brief Reports 317 

V e r b i n d u n g  im Vergle ich  z u m  Imidazo l  erhebl ich ab- 
s inkt .  D e n s e l b e n  E f f e k t  b e o b a e h t e t  m a n  auch  be |  Reak-  
t ion  m i t  p - N i t r o p h e n y l a c e t a t  L 

(3) Von  den  V e r b i n d u n g e n ,  die eine Hydroxy lg ruppe  
und  den  I m i d a z o l r i n g  im selben Molek/il en tha l t en ,  zeigt 
das 4 - H y d r o x y A t h y l - i m i d a z o l  die h6chste Acetylierungs- 
geschwindigkeit. Die W e r t e  ftir das 4 -Hydroxymethy l -  
imidazol  s ind  n i c h t  zu e rmi t te ln ,  da  in  alkal ischer Hy-  
d r o x y l a m i n l 6 s u n g  eine E l imin ie rungs reak t ion  neben  der  
H y d r o x y l a m i n o l y s e  abl~uf t% Die hohe  Acetyl ierungs-  
geschwind igke i t  des  4-HydroxyAthyl - imidazols  | s t  auf  

Gesehwindigkeitskonstanten sowie Hatbwertzeitea der o-AcetyHe- 
rung in Essigs~ture/Acetanhydrid 

k- 10 ~ mia -l t" 10 -s rain 

H ydroxy~th yl-imidazol 7 973,0 0,71 
Hydroxymethyl-imidazol s nicht messbar - 

N-Acetyl-DL-serinamid ~ 2,3 300,0 
N-Aeetyl-DL-serinamid 
+ Imidazoi 165,0 4,2 
N-Acetyl-DL-serinamid 
+ Aeetyl-histidin xo 70,5 9,8 
N-Acetyl-DL-serinamid 
+ 2-Methyl-imidazol Ix 21,0 33,0 
c-his-ser x 70,0 98,5 

N-Aeet yl-oL-threoninamid 12 0,9 770,0 
N-Acetyl- DL-threoninamid 
+ Imidazol 30,1 23,0 
N-Acetyl-oL-threoninamid 
+ Aeetyl-histidin 14,2 48,8 
e-his-thr x 3,3 208,0 

e-asp-set 12 2,0 346,0 
c-asp-ser + Imidazol 115,8 6,0 
e-asp-ser + Acetyl-histidin 50,3 13,7 

e = cyclo 

eine in t ramolekulare  Acyl i ibe r t ragung  zur i ickzuf i ihren ,  
die durch  die m6gliche A u s b i h h m g  e i n ~  Scchsr inges  be-  
g(instigt  |st ,  Fiir  diese in t r amoleku la re  R e a k t i o n  sp r i ch t  
die Unabhi ingigkei t  der  Acc ty l i e rungsgeschwind igke i t  
yon der  Konzen t ra t ion .  Die o -Ace ty l ie rungsgeschwindig-  
keit  d ~  4.Hydroxyii . thyl-imid;tzols |st 14real gr6sser als 
die des c-his-ser und 32mal gr6sser  als die des c -h is - thr .  
Die Acetyl ierungsgeschwindigkei t  de r  l e t z t g e n a n n t e n  
Pept ide  ist  p ropor t iona l  ihrer  Konzen t r a t i ou ,  d .h .  es 
f indet  keine in t ramoleku la re  Ace ty l i e rung  s t a t t .  Das  
zeigt auch  die ~ b e r e i n s t i m m u n g  tier Aee ty l i e rungs-  
geschwindigkei t  des c-his-ser mi t  dc r jen igen  yon  Ace ty l -  
ser inamid in Gegenwar t  yon  Acety l -h is t id in .  Gegen i ibe r  
cis cyclo-his-ser | s t  die Acyl ie rungsgeschwindigkc i t  des  
cis cyclo-his- thr  s t a rk  erniedr igt .  

Summary. o-Acety la t ion  of cyclo-his-ser  aml  cyclo-his-  
t h r  in acet ic  ac id / ace t anhydr ide  proceeds v ia  in te r -  
molecular,  and  in the  case of 4 -hydroxye thy l - imidazo le  
via  in t ramolecular ,  acyl  t ransfer .  The  h ighes t  r a t e  of 
ace ty la t ion  is observed w i th  4 -hydroxye thy l - imidazo le ,  
and  the  mos t  effective ca t a ly s t  ill the  case of in te rmotecu-  
lar  aeyl  t r ans fe r  is imidazole;  de r iva t ives  of imidazole  
are less effective. Der iva t ives  and  pept ides  of ser inc arc  
general ly more reac t ive  t h a n  those  of th reon ine .  
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Use of Escherichia coli A.T.C.C.  9637 for the 
A s y m m e t r i c  Hydro lys i s  of Amino  Acid 

Derivat ives  

t n  t he  course  of r e sea rch  work  car r ied  ou t  wi th  Escheri- 
¢hia col| A.T.C.C. 9637 cells x, we m a d e  the  following 
observa t ions .  

The  e n z y m a t i c  s y s t e m  p r e s en t  in  E. coli cells acts  on 
some a m i d e s  p r o d u c i n g  t h e  hyd ro ly t i c  cleavage ~ of the  
a m | d e  l inkage.  A m o n g  t h e  c o m p o u n d s  tried, the  following 
were h y d r o t y s e d  ~ : p h e n y l a c e t a m i d e ,  des th iobenzylpeni -  
ciUin, D-cc-desthiobenzylpenicilloiC acid 4, phenylacetyl-L- 
a lanine,  pheny lace ty l -L-va l iue ,  phenylacetyl-L-¢t-amino- 
n - b u t y r i c  acid,  phenylacetyl -L- leuciue ,  phenylacetyl-L- 
pheny la l an ine ,  ch loroace ty l -L-phenyla lan ine ,  chloroacetyl-  
L-alan |he,  chloroacetyl -L- leucine .  

I n  t he  case of t h e  p h e n y l a c e t y l  der iva t ives ,  we followed 
the  c leavage  b y  d e t e r m i n i n g  t h e  phenylace t ic  acid pro- 
duced (see Table) .  

Among the compounds  tes ted,  the  following did  no t  
undergo any  appreciable  c leavage of t he  .'tmicle l inkage:  
phenylace ty l -~ .ahmine ,  phenylacetyI-D-val ine ,  pheny l -  
acetyl -D-~-amino-n-butyr ic  acid, ehh~roacetyl-D-alanine,  
c h l o r o a c e t y b D - p h e n y l a h t n i n e ,  eh lo ro : t ce ty l -D- leuc ine ,  

t While this work was in progn,ss, M, Cot.t~ published a note con- 
cerning substrates hydn~lysed by tile acyiases present in E. coli 
B.R.L. 1040 cells. Nature 203, 5[9 (I964).. 

t All the hydrolysis experiments were carried out at pl[ 7.5 ant| at 
37~C. l:or ollc milli-n|ole of stlbstr:tte we ttscd 100 lug [yophilized 
cells of E, coil in 40 till tff btfffer s~flutiotI. 

t It shouk| be noted tilat all tile exlwriments made refer to E. coli 
cells, ill which it is not yet kttowll if there is more t|la|t olle acylase 
present. 

t The asynunetrie carbon atom to which the pheny| acetamidc, 
group is linked has the L-eonfigtlration. A. Rot.tEe attd G. lit MAle, 
Anll. Chilli. {Rome} .t7) 676 (1957). 
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pheny lace ty l - a -amino  isobutyr ic  acid, DL-~-benzyloxy-x- 
pheny laee tamidoprop ion ic  acid 5 DL-m-methoxy-x-phenyl-  
ace tamidoprop ion ic  acid m e t h y l  ester  s, chloroacetyt-x-  
amino  i sobutyr ic  acid. 

V¢ith t h e  amino  acid de r iva t ives  tes ted,  i t  was  possible 
to  observe  c leavage  only  in those be longing  to  the  L-series, 
t he  acyl  group being phenylace t i c  or  chloroacet ic  acid and 
the  carbon a t o m  no t  being comple te ly  subs t i tu ted .  

Fo r  t he  above-men t ioned  compounds ,  which  undergo  
enzymat ic  hydrolys is  and have  the  a s y m m e t r i c  carbon 
a t o m  conta in ing  the  amide  group, t he  conf igura t ion  a t  
a s y m m et r i c  centre  is known.  We, however ,  also u t i l ized 
~-benzyloxy-phenace tur ic  acid s, whose conf igura t ion  is 
no t  known.  In  our  exper iments  w i th  t he  DL-COmpound, 
one of the  two forms was comple te ly  hydro lysed  af ter  
65 h, while  the  o the r  was unchanged.  This  l a t t e r  gave  

m.p.  106-108 °, [~]n = -- 2.05 ° (C = 3.8%) ~. The  config- 
u ra t ion  of the  a symmet r i c  ca rbon  a t o m  presen t  in t he  
isolated opt ica l ly  ac t ive  c o m p o u n d  is p robab ly  as follows: 

COOH 

H=~C-~NH--CO--CH~--C6H 5 

O 

CH= 
I 

C~H5 

l~iassunto. L'az ione  delle acilasi  present i  helle cellule di 
E.  colt A.T.C.C. 9637 ~ s t a t a  s tud ia t a  u t i l izzando divers i  
substrat i .  Si b cost t r ova to  che alcuni  c loroacet i l  e fenil- 
acet i l  amino  acidi  subiscono un ' idrol is i  as immetr ica .  

Amino acid Time % of phenylaeetic 
derivatives in h acid produced 

Phenylacetyl-L-alanine 48 77 
Phenylacetyl-L-valine 100 10 
Phenylacetyl-L-leucine 48 50 
Phenylacetyl-L-~-amino- 
n-butyric acid 48 66 
Phenylacet yl-L-phenyl- 
alanine 48 48 
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s We shall report on the preparation of the ¢¢-alkoxy-~-phenyl- 
acetamido acids in a further note. 
Satisfactory elemental analyses were obtained for each new com- 
pound and optical rotation values were determined in ethanol 
solution. 

S y n e r g i s m  B e t w e e n  Ion iz ing  Radia t ion  and  a 
Cytotox ic  M e t h y l h y d r a z i n e  Derivat ive:  Effect on  

D N A - D e g r a d a t i o n  

The  degrada t ion  of deoxyr ibonucle ic  acid (DNA) by  
m e t h y l h y d r a z i n e  de r iva t ives  has  recen t ly  been de- 
scribed 1 I t  has  been po in ted  ou t  t h a t  t he  m e c h a n i s m  of 
ac t ion  of  these  a n t i t u m o u r  agents  seems to show a simi- 
l a r i ty  w i th  t he  ind i rec t  effect  of ionizing rad ia t ion  2, e.g. 
fo rmat ion  of s t rongly  oxidiz ing and  reducing  free radicals.  
I t  therefore  appeared  desirable  to  inves t iga te  t he  effect  of 
the  combined  ac t ion  of  t he  above  men t ioned  compounds  
and  of  ionizing rad ia t ion  on deoxyr ibonucle ic  acid. 

T h e  expe r imen t s  were carr ied  o u t  w i t h  a 0.05% solu- 
t ion  of  sod ium deoxyr ibonuc lea te  p repared  f rom calf  
t h y m u s  glands  in 1 / 3 0 M  phospha te  buffer  of p H  7, wi th  
t h e  add i t ion  of 10% sodium chloride 3 as well  as 0.002 
moles/1 sod ium py rophospha t e  to  e l imina te  i ron ions ~. 
T h e  cy to tox ic  compound  5 N- isopropyl -p- (2-methyl -  
hyd raz inomethy l )benzamide  hydrochlor ide  (Natu tan  ®) 
was  added  in solid form. The  degrada t ion  of t he  D N A  
was checked by  v iscos i ty  measu remen t s  w i th  an  Ostwald  
t y p e  v i scomete r  (sheer stress abou t  200 to  500 sec -~) and 
by  the  de t e rmina t ion  of sed imen ta t ion  cons tan ts  (extra-  
pola t ion  to concen t ra t ion  l imes zero) w i th  a Spinco 
ana ly t ica l  u l t racent r i fuge  t y p e  E,  F u r t h e r  expe r imen ta l  
detai ls  have  been descr ibed in previous  papers  i Fo r  t he  
i r rad ia t ion  exper iments  a cobal t -60 T-ray source of 112 
curies was used% 10 ml  of t he  solut ions in cyl indr ical  
flasks were  p laced a t  a d is tance  of 11.5 cm f rom the  
radia t ion  source, the  dose ra te  being 11,000 rad/h.  The  

i r rad ia t ion  was carr ied ou t  a t  room tempera tu re .  A b o u t  
30 min  af te r  t e r m i n a t i o n  of the  i r radiat ion,  the  sampels  
were p u t  in a t h e r m o s t a t  and  kep t  a t  37°C. 

F igure  1 presents  t he  v iscos i ty  decrease of t h e  D N A  
solut ion in i t i a ted  b y  the  fol lowing t r e a t m e n t s :  I = irra-  
d ia t ion  wi th  11,000 tad,  I I  = add i t ion  of 0.0005 moles/ l  
Na tu lan ,  I I I  = i r rad ia t ion  wi th  11,000 rad  followed imme-  
d ia te ly  by  add i t ion  of 0.0005 moles/1 Na tu lan .  Accord ing  
to  t he  expe r imen ta l  results ,  the  decrease in specific vis-  
cosi ty  caused by  the  combined  ac t ion  of i r rad ia t ion  and  of 
Na tu l an  is subs tan t ia l ly  grea te r  t h a n  t h a t  expec ted  from 
a simple add i t ion  of bo th  t r ea tmen t s .  The  m a x i m u m  effect  
was ob ta ined  when  N a t u l a n  was added  i m m e d i a t e l y  af ter  
t e rmina t ion  of the  i r radia t ion.  The  effect  decreased gra- 
dua l ly  as the  in t e rva l  be tween  the  t e r m i n a t i o n  of i r radia-  
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