
Benzodiazpines can be ami@sed either as the comp&mds tkemselves and 
tkeir metabolites, or as tkeir hydrolysis pro$ucaS, i.e., beazop&enones~ 

The aaaIysis ofbenzodiazpines and tkeir met&o&es is well bown, b2 most 
studies have been foc& on one or a few compounds_ Tke most commoaiy used 
technique is gas-liquid chromatography, preferably with an electron-capture detector, 
as the molec&s involved are electronegative’ -a- High-performance liquid chromato- 

_ graphy (EIPLC) kas been used for the same puxpose-‘9 Tkese methods are specific 
and sensitive but, because of their complexity (exbxtion at specific pH, derivatimtion, 
variable chr Bmatographic conditions), they are not easily appticabk in screeGng tests. 

On t 3e other hand, benzodiazfzpines are often ana&sed as benzophenones after 
acid hydrot sis. With biological materials tke sensitivity of detection is iacreased after 
hydrolysis g a benzodiazepine and its corresponding metaboiites yield tke same 
benzophenone&)- Separation of tke besuophenones is performed by &in-layer chro- 
matography QLC) and they are detected under W light or with Bratton-Marshall 
reagent if a primary amine is pxsent~21. QuantiGcation is not possible, however. 

EEPLC is tke metkod of choice for screening benzodiazepines as tkeir benzo- 
pk~ones: t&e separation is more reliable tkao with TLC and the benzophenones are 
si.m&aneousIy quantified_ Tke analysis consists simply of acid hydrolysis of tke 
sampIe, followed by a single injection of tke so&ion after addition of an internal 
standard. Identtfitaton and qua&i&&ion are perfixmed by calculating relative 
retention times and relative peak heights. 

Ma& 
Tke apparatus consisted of a Hewlett-Pa&a& liquid chromatograph witk a 

?&it-in &+&I-wavelength IX detector (254~1). Hibar column pre-packed with 
LiCkrosorb RP8 of particle diameter of 7pm was used, This was se&ted &er 
examining RP-3, RP-3 and RP-18 columns; a particle diaxneter of 7 pm ga*= better 
nrults tkan lOpm_ The benzopheaones listed in Tabk H -.vere obtained f-m La 
Roche (B&e, Switzerland), except for ADB, which was sy~&&~&*~. Camazpam 
was provided by Sintesa (Milan, Italy). 



K MACB 
K Aa 
a ADB 
F MANFB 
F ANFB 

ANB 
ANCB 

Al3BP 

The mobile phase was methanoLwater (1:l) and the column pressure was 
kept at 350 bar with a solvent flow-rate of 3.02 ml/m& A six-port valve loop injector 
with a lO-,ul loop was used, The recorder speed was 38 cm/h. AJ.l work was M- 
ried out at ambient temperatrue. 

Sz&d mixrttre 
A standard mixture was prepared from the eight benzophenones listed in 

Table I (derived from the hydrolysis products of the thim 1,~benzodiazepines 

TABLE PI 

BENZODIAZEPiNES AND THEIR BENZOPKENONE KYDROLYSIS PRODUCFS 

IkllWpkM’ 

ABBP 
MACB, ACB 
AC!3 
ACB 
AC-8 
MACES, ACB 
ADB 
MACB, ACE 
ACB 
!MACB, ACX3 
m=sANFB 

ANCB 



The peak-height ratio of bemophenone to internal standaai was used For 
quan%cation_ ReIah peak heights were caIaxIated (with their standasd deviations). 

The resuks are given in rabIe ITI. For quantitative work a stidard deviation 
ofkssthan 2,5%foreach~fthebenzophenonesisob~~ 

TABLE III 

_REL.ATlvE FtEFECNZlONTlhES(~ANDREJXFlV~PEAKHElGHE(a;)WlTliTlElR 
STANDARD DEVIATTONS (u) 

compca;rrpd 0q [a =H) - & br, cm = 16) 

0.399 
0.532 
0533 
OJ38 
4893 
I 
126s 
1.421 
2.958 

0.004 
O.aU 
0.0% 
0.006 
0.003 

0.009 
0.010 
0.027 

232s 
1.694 
2.380 
2.088 
0.923 
1 
097s 
0.533 
OS66 

0.032 
0.033 
ON2 
0.044 
0-m 

O&24 
0.012 
0.022 



NOTES 

Linearity of the detector response was tested for ABBP and eamazepam 
(o.I-MXB3 &mI)_ The eorreIation tx_xSieient of the Iinear regression between absosp- 
tion and ccnxeamtion was 0.994 for both products. Qm&iikation over the whole 
eoncentralion range IV= possible. 

Eight benzophenones of thirteen I&bes~odiaze&es could be se-ted and 
identitkd with the use of an internal standard. The products CouId be qwntiiied by 
means of t&ek relative peak heights with a sta&ard deviation of less FIEUI 2,5x, 
AEthougk the identifxation of a compound is the first requirement in toxicok~gy, 
quantikation is of particular interest for monitoring purposes, as the benzodiaEepmes 
are used not onEy as tranquikers and hypnotics but also as anticonvulsants. The 
proposed screening method identifies and qmnties ffiem simply and rapidly_ 
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