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Tetramethyifentanyl

0
©\ k/ NPS SUBCLASS
N Opioid

REPORT DATE

October 21, 2025

N SAMPLE RECEIVED
March 17, 2025
SAMPLE TYPE
Drug Material

Preferred Name Tetramethylfentanyl

Synonyms 2,2,6,6-Tetramethylfentanyl, TMF, 2,2,6,6-TMF

Formal Name N-phenyl-N-[2,2,6,6-tetramethyl-1-(2-phenylethyl)-4-piperidyl]propanamide
InChl Key WDMWMDVIRRSWBD-UHFFFAOYSA-N

CAS Number N/A

Chemical Formula Ca6H36N20O

Molecular Weight 392.6

Molecular lon [M*] 392

Exact Mass [M+H]* 393.2900
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Tetramethyifentanyl

Characterization & Intelligence

The following information was compiled in October 2025 and is subject to change as new research is
conducted and as new information becomes available:

Description: Tetramethylfentanyl is a synthetic opioid structurally similar to fentanyl and fentanyl
analogues. Tetramethylfentanyl has been reported in trace amounts in drug materials containing BTMPS
and it is assumed fentanyl-related precursors, byproducts, and intermediates (e.g., tetramethylfentanyl)
could be manufactured fromm BTMPS!! Tetramethylfentanyl was first identified by our laboratory in March
2025.

Sample Source: U.S. Customs and Border Protection (CBP)
Sample Appearance: \White solid material

Pharmacology: No information is available on the activity and potency of tetramethylfentanyl; however,
prior data for fentanyl analogues suggests this drug would be lower in potency.

Toxicology: Tetramethylfentanyl has not been detected in toxicology cases to date at the CFSRE.
Drug Materials: Tetramethylfentanyl has been detected in two drug materials to date at the CFSRE.

Demographics / Geographics: The drug materials originated from the U.S.-Mexico Southwest Border.
Tetramethylfentanyl was identified alongside synthetic opioids (e.g., fentanyl, carfentanil) and adulterants
(e.g., BTMPS, lidocaine).

Legal Status: Tetramethylfentanyl is a Schedule | drug in the United States (21 CFR 1308).

References:
» 'Krotulski et al. (2025) An update on the presence of BTMPS in the drug supply and the discovery of...

About: In collaboration with medical examiner and coroner offices, crime laboratories, clinical partners, and other stakeholders, the
Center for Forensic Science Research and Education (CFSRE) is documenting first confirmations of NPS through analysis of drug
materials and/or toxicology samples. These reports are generated using comprehensive analytical techniques (e.g., GC-MS, LC-QTOF-
MS, NMR) and include available information about the new substances identified at the time of reporting, as well as the analytical
data generated during testing. Our new drug monographs are intended to assist with the rapid identification of NPS in forensic
casework and related disciplines, and should not be used for confirmatory purposes alone.

Analytical Notes: All identifications were made based on evaluation of analytical data (LC-QTOF-MS); standard reference material
remains unavailable.
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Tetramethyifentanyl

Liquid Chromatography Quadrupole Time-of-
Flight Mass Spectrometry (LC-QTOF-MS)

Laboratory: Center for Forensic Science Research and Instrument: Sciex 5600+ LC-QTOF-MS

Education (CFSRE, Horsham, PA, USA) )
Methods: L C-OTOF-MS Method Details & Monographs

Sample Preparation: Dilution in mobile phase

LC-QTOF-MS: TOF-MS Precursor lon Mass Spectrum
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LC-QTOF-MS: TOF-MS/MS Product lon Mass Spectrum
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