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Drug (Brand Name) Half-Life (h)* Primary Metabolite (half-life, h)*

Long Half-Life (effective >24 h)

Diazepam (Valium) 20-100 Nordiazepam (36-200)
Chlordiazepoxide (Librium) 5-30 Nordiazepam (36-200)
B i Ot ra n Sfo r m a ti O n Pa t h Wa Clorazepate (Tranxene) * Nordiazepam (36-200)
y Prazepam (Centrax) * Nordiazepam (36-200)
Flurazepam (Dalmane) * Desalkylflurazepam (40-250)

Intermediate to Short Half-Life (effective 5-24 h)

H
D r u g }\l O N O Nitrazepam (Alodorm) 15-38 7-Aminonitrazepam
. . . . O \i O \g Flunitrazepam (Rohypnol) 20-30 7-Aminoflunitrazepam
HN =N HaN =N Temazepam (Restoril) 8-22 Oxazepam (4-15)
G O R e O R Bromazepam (Lectopam) 10-20 3-hydroxy Bromazepam
. ) Lorazepam (Ativan) 10-20 Lorazepam Glucuronide
H CH COH CO.R Primary Metabolite
3 2 2 Alprazolam (Xanax) 6-20 a-hydroxy Alprazolam
Exa m p I eS Oxazepam (Serax) 4-15 Oxazepam Glucuronide
e }\‘ o) Exa m p I eS Etizolam (Etizest) 3.4-7.1 a-hydroxy Etizolam
B
\ \g H Ultra-Short Half-Life (effective <5 h)
" > N\=N \ ! H O H O
O O N N
N N N N | = \/S O \g Midazolam (Versed) <5 a-hydroxy Midazolam
P h I M b I C | — OH | = O:N 7N Triazolam (Halcion) <5 a-hydroxy Triazolam
— Phase etabolite —— Diazepam’” HoN =N ON =N
H O R R ) ) *Approximate half-life data adapted from Greenblatt, D.J., Shader, R.I., Divoll, M., et al. Br. J. Clin. Pharmacol.
N\/S F|Uﬂltrazepam N Iitrazepam C|OﬂaZ€pam 11 (Suppl 1), 115-16S (1981) and Manchester, K.R., Lomas, E.C., Waters, L., et al. Drug Test Anal. 10(1), 37-53 (2018).
al O _N *Indicates prodrugs or drug precursors that do not reach the systemic circulation in clinically important amounts.
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The primary metabolite of diazepam is nordiazepam Triazolobenzodiazepines Benzodiazepine Prodrugs
via phase | demethylation.
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Examples Alprazolam Triazolam Clonazolam Flubromazolam Clorazepate Nordiazepam xazepan
Hydroxylation SeeluEier |0 YN/N/N YN/N/N N/N/*N 8-Nitrotriazolobenzodiazepines can also undergo /AN
S S S S . . . . . -0
@ (MW plus 16) @ (MW minus 30) O :§ O jN a— | } Br—_ | jN reduction to 8-aminotriazolobenzodiazepines. | O e’b\\d\@v What fe 2 Prodrues
D thylati Sulfati cl al F al O \/g o atisa .ro rug:
emethylation ulfation cl _N A prodrug is a drug substance that needs to be
(MW minus 14) (MW plus 80) Clotiazepam Etizolam Fluclotizolam Brotizolam converted into the pharmacologically active agent

@ Decarboxylation Glucuronidation Thienodiazepines contain a thiophene ring in place of the Wiient & Geplels (158 e pe et Gerpounts O by metabolic or physiochemical transformation.*

(MW minus 44) (MW plus 176) benzene ring of a standard benzodiazepine but exhibit metabolites, and labeled standards at

O Hvdrolvsi Acetylation similar activity and pharmacological effects. r _ www.caymanchem.com/benzodiazepines
yarolysis (MW pIUS 42) ) ) © 2019 Cayman Chemical - Revised May 2024

1. Drago, D., Pacifici, E., and Bain, S. Chapter 3 Drugs. An overview of FDA regulated products: From Drugs

Prazepa m and cosmetics to food and tobacco. Pacifici, E. and Bain, S., editors, 1° edition, Academic Press (2018).
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