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m a y  be  used successful ly in  t h e  s p e c t r o p h o t o m e t r i c  
dosage of n i t r azepam,  also for t he  r a p i d i t y  a n d  faci l i ty  
of work ing  procedures .  

Experimental. Visible  spec t r a  were recorded  us ing  a 
R a n k  Precision,  U v i c h e m  t t  1600 S.T. S p e c t r o p h o t o m e t e r ;  
1-cm s toppe red  fused sil ica cells were used. N i t r a z e p a m  
(F.I .S.  SpA, Vicenza,  I t a ly )  a n d  1 , 2 - n a p h t o q u i n o n e  
(F luka  AG, Buchs ,  Swi tzer land)  were pur i f ied  b y  crys ta l -  
l i za t ion  f rom e t h a n o l  a n d  benzene  respect ively .  D i m e t h y l -  
I o r m a m i d e  was r eagen t  g rade  for s p e c t r o p h o t o m e t r y .  
Solut ions  of n i t r a z e p a m  and  of 1, 2 - n a p h t o q u i n o n e  in 
DMF,  b o t h  of c o n c e n t r a t i o n  5 X 10 -a M were p repared .  
The  D M F  so lu t ion  of I l i t r azepam con ta ins  also t he  10% 
b y  vo lume  of a m m o n i u m  h y d r o x i d e  (26 ~ ]36). Solut ions  of 
n i t r a z e p a m  and  of 1, 2 - n a p h t o q u i n o n e  were m i x e d  in 
mola r  ra t io  1 : 1, 1 : 2 a n d  1 : 4, and  t h e  opt ica l  dens i t ies  of 
these  m i x t u r e s  were m e a s u r e d :  t h e  a b s o r p t i o n  spec t r a  
(Figure 1) show t h a t  t he  curves  do no t  cross in  t h e  explored  
region of t h e  spec t rum.  Then ,  a series of m i x t u r e s  was 
p r e p a r e d  b y  a d d i n g  x m l  of 5 • 10 -* M 1, 2 - n a p h t o q u i n o n e  
so lu t ion  to  (l-x) m l  of 5 • 10-a M n i t r a z e p a m  solut ion,  
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Fig. 2. Absorption spectra of mixtures of x ml of 5 x 10 -~ M 1,2- 
naphtoquinone solution with (l-x). ml of 5 x 10 -4 M nitrazeloam 
solution. 
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Fig. 3. Plots of optical density vs. nitrazepam concentration according 
to the law of Lambert-Beer. 

a n d  t he  opt ica l  densi t ies  of these  m i x t u r e s  were m e a s u r e d  
a t  wave  l eng ths  of 370, 420 a n d  460 n m  (Figure 2). All  
wave  l eng ths  gave  a def in i te  m a x i m u m  a t  x = 0.5 : t h i s  is 
w h a t  would  be  expec t ed  for subs tances  t h a t  r eac t  on ly  in 
t he  m o l a r  r a t io  of one to  one. I n  order  to  e s t ab l i sh  t h e  
r ange  of n i t r a z e p a m  c o n c e n t r a t i o n  in  wh ich  t h e  opt ica l  
dens i ty  of t he  D M F  so lu t ion  c o n t a i n i n g  t he  2 c o m p o n e n t s  
follows t h e  law of L a m b e r t - B e e r ,  a series of samples  was 
p r epa red  b y  a d d i n g  k n o w n  a n d  increased  vo lumes  (in t he  
r ange  0.25. -- 5 ml) of a m m o n i a c a l  D M F  so lu t ion  of 
n i t r a z e p a m  to  5 m l  of D M F  so lu t ion  of 1, 2 -naph toqu i -  
none ;  t h e  samples  were d i lu ted  to  c o n s t a n t  vo lume  of 
10 ml  w i th  D M F  and  al lowed to  s t a n d  for 5 ra in  before  
r ead ing  t h e  opt ica l  densi t ies .  The  reference sample  was 
m a d e  b y  a d d i n g  1 m l  of a m m o n i u m  h y d r o x i d e  (26 ~ B6) 
to  5 m l  of D M F  5 • 10 -4 M 1, 2 - n a p h t o q u i n o n e  solut ion,  
and  d i lu t ing  to  10 ml.  F igure  3 shows t he  l inear  cor re la t ion  
be tween  opt ica l  dens i ty  and  n i t r a z e p a m  c o n c e n t r a t i o n  in  
t he  r ange  0.125 • 10 -a -- 2.5 • 10 -~ moles/ l ,  co r respond ing  
to a c o n t e n t  of n i t r a z e p a m  be tween  3.5 and  70 ~g/ml.  The  
re l i ab i l i ty  of th i s  co lor imet r ie  d e t e r m i n a t i o n  in toxico-  
logical c h e m i s t r y  was ver i f ied  on  samples  of blood, sa l iva  
a n d  urine.  To th i s  purpose ,  one-ml  s a m p l e s  of biological  
l iquid  of k n o w n  and  v a r i a b l e  a m o u n t s  (in t h e  above  
range) of n i t r a z e p a m  (DMF so lu t ion  5 • 10 -~ M) were 
added.  E a c h  one of these  samples  was t r e a t e d  w i t h  2 m l  
of 30% aqueous  so lu t ion  of t r i ch lo roace t i c  acid;  a f t e r  
s t i r r ing  for a few rain,  t he  p rec ip i t a t e  was  f i l tered and  t h e n  
w a s h e d  w i t h  1 add i t i ona l  ml  of t r i eh loroace t ic  acid. The  
col lected f i l t r a t e  was  c o n c e n t r a t e d  (wi thou t  loss) b y  
m o d e r a t e  h e a t i n g  and,  a f te r  cooling, m i x e d  w i t h  1 ml  of 
a m m o n i u m  h y d r o x i d e  (26 ~ ]36) and  1 m l  of 2.5 •  -3 M 
1, 2 - n a p h t o q u i n o n e  D M F  solut ion.  The  vo lume  was m a d e  
up  to  10 ml  a n d  a f te r  5 m i n  t h e  e x t i n c t i o n  of t he  colored 
so lu t ion  was m e a s u r e d  a t  420 nm.  The  reference  sample  
was t he  same as m e n t i o n e d  above .  The  q u a n t i t y  of n i t ra -  
zepam e v a l u a t e d  in t he  b lood- se rum was 95 :~ 1 .5% of 
t he  added  a m o u n t ;  in  sa l iva  96 -t- 2% a n d  in u r ine  
94 -4- 3%.  All t h e  m a n i p u l a t i o n s  requi re  a t ime  of 20 rain.  

Riassunto. J~ s t a t s  s t u d i a t a  pe r  v ia  s p e t t r o f o t o m e t r i e a  
la reaz ione  c r o m a t i c a  t r a  n i t r a z e p a m  e 1, 2 -na f toch inone  in 
d i m e t i l f o r m a n l m i d e  (DMF) in p re senza  di  a m m o n i a e a .  
J~ s t a to  s t ab i l i to  che in  soluzione si f o r m s  u n  a d d o t t o  
molecolare  dei  due  r eagen t i  i n  r a p p o r t o  mola re  1:1. Tale  
reazione v iene  p r o p o s t a  come m e t o d o  di de t e rminaz ione  
co lo r imet r i ca  del n i t r a z e p a m  in  l iqu id i  biologici  qua l i  
sangue,  sa l iva  ed ur ina .  
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