Under the Light: UV-Vis Spectrophotometry as a Tool for Characterizing
Designer and Traditional Benzodiazepines in Varying Solvent Systems
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07 0.4 Table 1: Coefficient of determination for all benzodiazepines * Due to the basic nature of benzodiazepines, the strongly

A | B included in the linearity study. acidic solvent system 0.67 N H,SO, enabled acquisition of

MATERIAL S & METH 0 D, S . : : — characteristic UV-Vis spectra for all benzodiazepines
N 03 Type Benzodiazepine Coefficient of included in this study.

025 Determination + Clonazepam was differentiated  from  4’-Chloro
(R?) Deschloroalprazolam in MeOH.

s 0.9999 « Only Alprazolam, 4’-Chloro Deschloroalprazolam, and

Bromazepam 0.9995 & Bromazolam could be dif.feren’Fiated In phosphate buffer.
« Of the traditional benzodiazepines and DBZDs examined, 4'-
0.9996
_CI _O 9797 Chloro Deschloroalprazolam was the only compound
.onazeam : distinguished by a distinct absorption band at 251.5 nm In
1.& 0.9999 0.45 M NaOH.
0.9819 * 4-Chloro  Deschloroalprazolam and Flubromazepam

Solvents: Phosphate buffer (pH 7.4) was prepared from purchased
phosphate buffered saline powder. ACS grade sulfuric acid 95-98%
to prepare a 0.67 M solution (H,SO,, pH 0.5), methanol (MeOH, pH
6.0), and sodium hydroxide pellets to prepare a 0.45 M solution
(NaOH, pH 13.0) were purchased.

Benzodiazepines: Six traditional benzodiazepines (Alprazolam,
Bromazepam, Clonazepam, Diazepam, Flunitrazepam, and 0 O
Lorazepam) and five DBZDs (4’-Chloro Deschloroalprazolam, 0 240 260 280 300 320 340 20 240 260 280 300 320 340
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Figure 4: UV-Vis spectra collected in 0.45 M NaOH for (A) 4’-Chloro Deschloroalprazolam and (B) Diazepam. _ _ -
purchased. _ _ 0.9984 demonstrated high absorbance, enabling the acquisition of
Sample Preparation:1.0 mg of each benzodiazepine was dissolved Linearity Stud 4’-Chloro characteristic UV-Vis spectra at comparatively lower
in 50 mL of 0.67 M H,S0O, to create a 20-ppm solution, which was . As shown in Table 1, four traditional benzodiazepines out of six exhibited coefficient of Deschloroalprazolam concentrations.
diluted to 16, 12, 8, 4, 2, 1.6, 1.2, 0.8, 0.4, and 0.2-ppm. 1.0 mg of determination (R2) values greater than 0.99. - Most benzodiazepines showed good linearity in 0.67 N
each bgnzodlazeplne Tt L M NaOH, ana « Diazepam having the highest at 1 and 0.9999 for its first and second absorption bands, H,S0,.

0.5 mg in 25 mL of MeOH and phosphate buffer, respectively. respectively * No clear trends were observed between structural class and

Data Collection: A Thermo Scientific Evolution 60S UV-Visible
Spectrophotometer with Thermo Scientific™ VISIONIite™ software
was used to collect all spectra. The spectra were collected in a
quartz cuvette in absorbance mode with a wavelength range of 220 -
340 nm, fast scan speed, single scan mode, and a sampling interval
of 0.5 nm.

_ the ability to generate characteristic spectra, nor between
+ Four DBZDs displayed R? values greater than 0.99 (Table 1). editional benaadiaren | their DBZD orpart
« 4’-Chloro Deschloroalprazolam and Flubromazepam exhibited the highest R? values. radiional benz0diazepines and mei S colnierparts.
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