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Drug Metabolite Certified 
Reference Materials
Drug metabolites play a major role in identifying, confirming, and quantifying 
drugs of abuse. They are often the only remaining evidence of a rapidly 
metabolized drug, and their predictive fragmentation patterns provide
much needed clues for identifying unknowns. Cayman Chemical offers
Certified Reference Materials (CRMs) for many of the major metabolites
of opioids, benzodiazepines, stimulants, cannabinoids, and more. Our CRMs
meet ISO/IEC 17025 and ISO 17034 standards and are sold as quantitative 
solutions in sealed ampules.

Phytocannabinoid Metabolites

Synthetic Cannabinoid Metabolites

Item No. Product Name

34023 (−)-11-hydroxy-Δ8-THC (CRM)

34024 (−)-11-nor-9-carboxy-Δ8-THC (CRM)

33076 (–)-7-hydroxy Cannabidiol (CRM)

21667 (±)-11-hydroxy-Δ9-THC (CRM)

20754 (±)-11-nor-9-carboxy-Δ9-THC (CRM)

Item No. Product Name

17771 AB-FUBINACA metabolite 3 (CRM)

18789 5-fluoro AMB metabolite 7 (CRM)

28187 4-fluoro MDMB-BUTINACA butanoic acid metabolite (CRM)

28232 4-fluoro MDMB-BUTINACA N-(4-hydroxybutyl) 
metabolite (CRM)

26318 5-fluoro PB-22 3-carboxyindole metabolite (CRM)

See all parent compounds and internal standards at www.caymanchem.com

See all parent compounds and internal standards at www.caymanchem.com

A 1 ml solution in methanol containing:

·  (±)-11-hydroxy-Δ9-THC (100 µg/ml)

·  (±)-11-nor-9-carboxy-Δ9-THC (500 µg/ml)

·  Δ9-THC (100 µg/ml)

Δ9-THC Metabolite Mixture (CRM) 
Item No. 33167

Custom Mixtures, Screening Libraries, and Plates Available 
Email sales@caymanchem.com to discuss your specific project needs

Featured CRM Mixture
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Synthetic Cannabinoid 
Metabolism Lab Guide Poster
Request the lab guide designed to help identify
clinically relevant metabolites from several major
classes of synthetic cannabinoids.

Download or request the physical poster at
www.caymanchem.com/literature

SYNTHETIC CANNABINOID
METABOLISM  LAB GUIDE
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· All regions (head/core/tail) of classic synthetic cannabinoids can undergo metabolism.

· All hydroxylated metabolites can be further oxidized.
 - Internal secondary alcohols can oxidize to their corresponding ketones.
 - Terminal hydroxy metabolites can oxidize to the carboxylic acid.

· The nature of amide-linked head groups (terminal amide vs. terminal ester) dictates metabolic fate.

· All indole/indazole cores can be hydroxylated, although these are minor products.

· All synthetic cannabinoids containing N-alkyl chains can undergo hydroxylation on the chain.

· The 4-fluorobenzyl tail does not undergo metabolism.

· 5-Fluoropentyl tails can be hydroxylated at the ω-1 site. They can also undergo oxidative defluorination  
  to form the same 5-hydroxypentyl metabolite as N-pentyl tail synthetic cannabinoids.

· All initial metabolites can undergo further biotransformations.

All ester-linked synthetic cannabinoids predominantly 
undergo hydrolysis to cleave the head group.

Amide-linked head groups with the t-butyl group are 
metabolized similarly to MMB-FUBINACA.

View primary resources used to collate this guide  
at www.caymanchem.com/SCmetabolism

© Cayman Chemical Company · Created April 2020
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Benzodiazepine Metabolites

Stimulant & Hallucinogen Metabolites

Item No. Product Name

25517 α-hydroxy Alprazolam (CRM)

20225 7-Aminoclonazepam (CRM) *

19053 7-Aminoflunitrazepam (CRM) *

19293 7-Aminonimetazepam (CRM)

19698 Desalkylflurazepam (CRM) *

18888 N-Desmethylclobazam (CRM)

23982 N-Desmethylflunitrazepam (CRM)

ISO60202 Lorazepam (CRM)

27242 Nifoxipam (CRM)

ISO60174 Nordiazepam (CRM) *

ISO60173 Oxazepam (CRM) *

Item No. Product Name

ISO60186 Benzoylecgonine (CRM) *

35016 Butylone (hydrochloride) (CRM) *

28820 Cocaethylene (CRM)

19208 N-Formylamphetamine (CRM)

26615 (+)-Methamphetamine (hydrochloride) (CRM) *

20128 Norketamine (hydrochloride) (CRM)

9003135 Psilocin (CRM)

* Labeled standard also available 
See all parent compounds and internal standards at www.caymanchem.com

* Labeled standard also available 
See all parent compounds and internal standards at www.caymanchem.com

Synthetic Opioid Metabolites Opiate Metabolites
Item No. Product Name

ISO60130 Acetyl norfentanyl (hydrochloride) (CRM)

22700 4-ANPP (CRM)

19561 Butyryl norfentanyl (hydrochloride) (CRM)

18751 O-Desmethyl-cis-tramadol (hydrochloride) (CRM)

26428 Despropionyl para-Fluorofentanyl (CRM)

ISO60195 Norfentanyl (CRM)

19559 Furanyl norfentanyl (hydrochloride) (CRM)

22182 Norcarfentanil (hydrochloride) (CRM)

20899 Normeperidine (hydrochloride) (CRM)

Item No. Product Name

19418 6-Acetylmorphine (CRM)

25669 6β-Hydromorphol (CRM)

ISO60146 Hydromorphone (CRM)

20127 Norbuprenorphine (CRM)

22661 Norhydrocodone (hydrochloride) (CRM)

ISO60171 Oxymorphone (CRM)

25938 6α-Oxycodol (CRM)

25939 6β-Oxycodol (CRM)

25940 6α-Oxymorphol (CRM)

See all parent compounds and internal standards at www.caymanchem.com See all parent compounds and internal standards at www.caymanchem.com

·  Cathinones & Their Metabolites

·  Tryptamines & Their Metabolites

·  Benzodiazepines & Their Metabolites

Analytical Standard Panels 
Available for:

BENZODIAZEPINE
METABOLISM  LAB GUIDE
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7-Halogenated-1,4-Benzodiazepines 7-Nitro-1,4-Benzodiazepines

View a complete list of parent compounds, metabolites, 
and labeled standards at www.caymanchem.com

*The primary metabolite of diazepam is nordiazepam 
  via phase I demethylation.
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Benzodiazepine Prodrugs
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8-Nitrotriazolobenzodiazepines can also undergo 
reduction to 8-aminotriazolobenzodiazepines.

What is a Prodrug?
A prodrug is a drug substance that needs to be 
converted into the pharmacologically active agent 
by metabolic or physiochemical transformation.1
1. Drago, D., Pacifici, E., and Bain, S. Chapter 3 Drugs. An overview of FDA regulated products: From Drugs  
    and cosmetics to food and tobacco. Pacifici, E. and Bain, S., editors, 1st edition, Academic Press (2018).

Thienodiazepines contain a thiophene ring in place of the 
benzene ring of a standard benzodiazepine but exhibit 
similar activity and pharmacological effects.
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Half-Life of Common Benzodiazepines
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+ Approximate half-life data adapted from Greenblatt, D.J., Shader, R.I., Divoll, M., et al. Br. J. Clin. Pharmacol.  
 11 (Suppl 1), 11S-16S (1981) and Manchester, K.R., Lomas, E.C., Waters, L., et al. Drug Test Anal. 10(1), 37-53 (2018).

*Indicates prodrugs or drug precursors that do not reach the systemic circulation in clinically important amounts. 

Drug (Brand Name) Half-Life (hr)+

Long Half-Life (effective >24 hr)

Diazepam (Valium) 20-100

Chlordiazepoxide (Librium) 5-30

Clorazepate (Tranxene) *

Prazepam (Centrax) *

Flurazepam (Dalmane) *

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

Nitrazepam (Alodorm) 15-38

Flunitrazepam (Rohypnol) 20-30

Temazepam (Restoril) 8-22

Bromazepam (Lectopam) 10-20

Lorazepam (Ativan) 10-20

Alprazolam (Xanax) 6-20

Oxazepam (Serax) 4-15

Etizolam (Etizest) 3.4-7.1

Ultra-Short Half-Life (effective <5 hr)

Midazolam (Versed) <5

Triazolam (Halcion) <5
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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)

Clorazepate (Tranxene) * Nordiazepam (36-200)

Prazepam (Centrax) * Nordiazepam (36-200)

Flurazepam (Dalmane) * Desalkylflurazepam (40-250)

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

Nitrazepam (Alodorm) 15-38 7-Aminonitrazepam

Flunitrazepam (Rohypnol) 20-30 7-Aminoflunitrazepam

Temazepam (Restoril) 8-22 Oxazepam (4-15)

Bromazepam (Lectopam) 10-20 3-hydroxy Bromazepam

Lorazepam (Ativan) 10-20 Lorazepam Glucuronide

Alprazolam (Xanax) 6-20 α-hydroxy Alprazolam

Oxazepam (Serax) 4-15 Oxazepam Glucuronide

Etizolam (Etizest) 3.4-7.1 α-hydroxy Etizolam

Ultra-Short Half-Life (effective <5 h)

Midazolam (Versed) <5 α-hydroxy Midazolam

Triazolam (Halcion) <5 α-hydroxy Triazolam
Diazepam* Diclazepam PhenazepamFludiazepam

Nordiazepam Lorazepam TemazepamOxazepam
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Benzodiazepine Metabolism
Lab Guide Poster
Request our wall poster designed to help
labs identify clinically relevant phase I and II
benzodiazepine metabolites.

Download or request the physical poster at
www.caymanchem.com/literature

Learn more at
www.caymanchem.com/compoundlibraries

https://www.caymanchem.com/search?fq=raptas%3ARAP000189&fq=raptas%3ARAP000193
https://www.caymanchem.com/search?fq=raptas:(RAP000206%20OR%20RAP263752)
https://www.caymanchem.com/search?fq=raptas%3ARAP000189&fq=raptas%3ARAP000200
https://www.caymanchem.com/search?fq=raptas%3ARAP000189&fq=raptas%3ARAP000200&fq=raptas%3ARAP263759
https://www.caymanchem.com/product/31616/cathinone-analytical-standards-panel
https://www.caymanchem.com/product/33685/tryptamine-analytical-standards-panel
https://www.caymanchem.com/product/26260/benzodiazepine-analytical-standards-panel
https://www.caymanchem.com/literature/benzodiazepine-metabolism-lab-guide
https://www.caymanchem.com/literature/benzodiazepine-metabolism-lab-guide
https://www.caymanchem.com/news/cayman-compound-libraries

