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. Topics

 Historical naming systems

« Uchiyama Method for naming synthetic cannabinoids
« Explanation of system
 Application of system to emerging new structural classes

« Cayman guide for syn cann naming and identification

* Future naming working group
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. Early synthetic cannabinoid naming
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. Early cannabinoid researchers

- AM:
- AZ:
« AZD:
* Bay:
« CE:
- CP:
« EA:
« GSK:
« HU:

Abbott

Alexandros Makriyannis
AstraZeneca

AstraZeneca Development
Bayer AG

Pfizer

Pfizer (CyclohexylPhenols)
Edgewood Arsenal
GlaxoSmithKline

Hebrew Univ of Jerusalem

JHU:

JWH:
KDS:

LY:

RCS:
SDB:

SR:
UP:

Johns Hopkins University
John W Huffman

Kadmus Pharmaceutical Inc.
Eli Lilly

Research Chemical Suppliers
Samuel D. Banister

Romano Silvestri

Paolo Urbani
Hoffmann-LaRoche
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More unusual syn cann naming over time
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- Origin of semi-systematic syn cann naming system

Forensic Toxicol (20012) 30:114-125
DOT 10.1007/s11419-012-0136-7
ORIGINAL ARTICLE @)

NH
ol
Identification of two new-type synthetic cannabinoids, N
N-(1-adamantyl)-1-pentyl-1H-indole-3-carboxamide (APICA) K\\\
and N-(1-adamantyl)-1-pentyl-1H-indazole-3-carboxamide
(APINACA), and detection of five synthetic cannabinoids, APICA
AM-1220, AM-2233, AM-1241, CB-13 (CRA-13), and AM-1248, SDB.001 .
as designer drugs in illegal products z/NH
N\
Nahoko Uchiyama - Maiko Kawamura - N’N
Ruri Kikura-Hanajiri * Yukihiro Goda
Received: 1 February 2012/ Accepted: 12 March 2012 /Published online: 11 Apnl 2012 \\\\\
© Japanese Association of Forensic Toxicology and Springer 2012
APINACA
AKB48

https://link.springer.com/article/10.1007/s11419-012-0136-7
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https://link.springer.com/article/10.1007/s11419-012-0136-7

- Origin of semi-systematic syn cann naming system

Original Article | Published: 04 November 2012 /S/QHZ
New cannabimimetic indazole derivatives, N-(1-amino- o Yo
3-methyl-1-oxobutan-2-yl)-1-pentyl-1H-indazole-3-

carboxamide (AB-PINACA) and N-(1-amino-3-methyl-1-
oxobutan-2-yl)-1-(4-fluorobenzyl)-1H-indazole-3-
carboxamide (AB-FUBINACA) identified as designer
drugs in illegal products

| N
N
a

AB-PINACA*
Nahoko Uchiyama, Satoru Matsuda, Daigo Wakana, Ruri Kikura-Hanaijiri & Yukihiro Goda

/g/é\“_b
@)
NH ©
Forensic Toxicology 31, 93-100 (2013) | Cite this article

\
1720 Accesses | 78 C(itations | 22 Altmetric | Metrics | N

N

Nahoko Uchiyama

F
National Institute of Health Sciences, 1-18-1 Kamiyoga, Setagava-ku, Tokyo, 158-8501, AB-FUBINACA*

Japan
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https://link.springer.com/article/10.1007/s11419-012-0171-4

. Semi-systematic syn cann naming examples

NN O\ NH
©j§ N-(l-AdamantyI)-1-Penj[yl-1H- N-(1-Adamantyl)-1-Pentyl-1H- {
N Indole-3-CarboxAmide INdAzole-3-CarboxAmide N
g\\ (APICA) (APINACA) NK\\\
/g/ZHz J\/QHZ
ONnn ° N ©
N N
K\\\ @\F

N-(1-Amino-3-methyl-1-oxoButan-2-yl)-1- N-(1-Amino-3-methyl-1-oxoButan-2-yl)-1-(4-
Pentyl-1H-INdAzole-3-CarboxAmide FlUoroBenzyl)-1H-INdAzole-3-CarboxAmide
(AB-PINACA) (AB-FUBINACA)
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___ Syn cann naming convention explained

c? - & Nﬂzcr;H @r# @r#

RO Y

AB-PINACA HEAD TAIL CORE LINKER
GROUP

Molecule divided into four parts
Use chemical name & each part assigned a letter code
Letters in code name follows the order:

Head Group : Tail Core Linker
| A \ | A \ \ [ \
N-(1-Amino-3-methyl-1-oxoButan-2-yl)-1-Pentyl-INdAzole-3-CarboxAmide
AB-PINACA
http://www.emcdda.europa.eu/topics/pods/synthetic-cannabinoids for division of molecule

Into parts
WWW.CAYMANCHEM.COM



http://www.emcdda.europa.eu/topics/pods/synthetic-cannabinoids

___ More Uchiyama naming method examples

Using the chemical name: Head Group Tail Core Linker

@{Q @r:g @{j @ri@

AB-FUBINACA AB-CHMINACA [ 5F-ADB-PINACA] [ MDMB-FUBICA]

* N-(1-Amino-3-methyl-1-oxoButan-2-yl)-1-(4-FIUoroBenzyl)-1H-INdAzole-3-CarboxAmide
AB-FUBINACA

* N-(1-Amino-3-methyl-1-oxoButan-2-yl)-1-(CycloHexylMethyl)-1H-INdAzole-3-CarboxAmide
AB-CHMINACA

* N-(1-Amino-3,3-Dimethyl-1-oxoButan-2-yl)-1-(5-FluoroPentyl)-1H-INdAzole-3-CarboxAmide
5F-ADB-PINACA

« Methyl (S)-2-(1-(4-FIUoroBenzyl)-1H-Indole-3-CarboxAmido)-3,3-DiMethylButanoate

MDMB-FUBICA



- Current scaffolds — substituted indoles
§ U\LF ) 1\\/\\\F

SF-MDMB-P7AICA SF-MDMB-P7AICA

« Azaindole used instead of chemical name due to simplicity:
“7-Azalndole” vs. “1H-pyrrolo[2,3-b]pyridine”

 Number is used to indicate position of aza-nitrogen in the indole
ring system: 7Azalndole

Head-TailCorelLinker
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- The PeGACLONES

SF-CUMYL-PeGACLONE SF-CUMYL-PeGACLONE

« Use common name for core instead of IUPAC as with azaindoles
« Based on gamma-carbolines o

CUMYL = m & — )
VS

N N
H

N
(2-phenylpropan-2-yl) gamma-carboline  GAmma-CarboLin-1-ONE
VS.

Head-TallCorel inker 5,9b-dihydro-1H-pyrido[4,3-b]indol-1-one

WWW.CAYMANCHEM.COM



— The use of “BINACA”

* “BINACA” and “BUTINACA” are often used
Interchangeably when referring to this molecule

a Peter Blanckaert @pblancka - Nov 23, 2018

another new one. | shall name thou... 4-F-MDMB-BINACA Sam B @Samuel b th ) NG"." 23’ EC”B
#customs #bewsd ] L
Replying to @markfrommacq and @pblancka
Q From France.

0/ | propose 4F-MDMB-BUTINACA to avoid potential confusion with the
various benzyl analogues featuring the BINACA suffix.

e Q 3 11 Q s T

4F-MDMB-BUTINACA

N Sam B @samuel_b_phd - Jan 31, 2019 4F-MDMB-BINACA
N i (#26645)
eplying to @pblancka

My opinion is that the -BINACA suffixe should be used for 1-benzyl-

substituted indazole-3-carboxamides, and -BUTINACA reserved for 1-butyl

analogues. Avoids confusion in an already semi-systematic (at best) naming
F convention.

O 2 = e 2, Q1 ] O 2 o

« Cayman suggests using BUTINACA when referencing

Indazoles with butyl tails



. BINACA and BUTINACA are not synonymous

Relative intensity/%

Forensic Toxicol (2016) 34:133-143
DOI 10.1007/s11419-015-0297-2

i OF £y
5 @ CrossMark
¥

ORIGINAL ARTICLE

Four types of cannabimimetic indazole and indole derivatives,
ADB-BINACA, AB-FUBICA, ADB-FUBICA, and AB-BICA,

identified as new psychoactive substances

Zhenhua Qian' - Zhendong Hua'

a ADB-BINACA (1)

- Cuimei Liu' - Wei Jia!

I

| 320 - _
91 235 - ;
o X
E 320 O\\/EHANH NH2
S
50 - LN
Iﬁ;’j©‘91
65 145 291
N0 DUTLLE: L0 Koo & D
100 200 300 400 500 /M2

ADB-BINACA

18757

?9/@
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BINACA, BUTINACA, & BENZINACA

ADB-BINACA ADB-BUTINACA MDMB-BENZICA
ltem No. 18757 ltem No. 29350 ltem No. 35135
0 “‘*Nf“\/@ NNy g NN ”v@

« Cayman now uses “BENZ" to refer to benzyl tails to avoid any

confusion
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* X represents N or C.
* Y represents N or CH.

* Zrepresents O or NH or no atom.

OH

OH

RS

Synthetic Cannabinoids: China generic class-ban 2021

PLACE HOLDER FOR ALEX?

R1 represents substituted or unsubstituted C3-C8 hydroxy group;
substituted or unsubstituted heterocyclic group containing 1-3
heteroatoms; substituted or unsubstituted methyl or ethyl group
substituted by heterocyclic group containing 1-3 heteroatoms.

R2 represents hydrogen or methyl or no atom.

R3 represents substituted or unsubstituted C6-C10 aryl group;
substituted or unsubstituted C3-C10 hydroxy group; substituted
or unsubstituted heterocyclic group containing 1-3 heteroatoms;
substituted or unsubstituted methyl or ethyl group substituted
by heterocyclic group containing 1-3 heteroatoms.

R4 represents hydrogen; substituted or unsubstituted phenyl
group; substituted or unsubstituted benzyl group.

R5 represents substituted or unsubstituted C3-C10 hydroxy
group.

https://www.unodc.org/LSS/Announcement/Details/ff032a29-2e14-4dab-b7d8-ab86d355c809
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https://www.unodc.org/LSS/Announcement/Details/ff032a29-2e14-4dab-b7d8-ab86d355c809

. Applying naming system to the newest structures

0]
: NH, o
4 0 Z,R ) \ HN’%% Nﬂ@’@
O 7
N
R ﬂF M
China Generic
Kclass-ban ) FUB-ACADB pentyl MDA-19
ADB-FUBIATA BZO-POXIZID
“lATAS” “OXIZIDs”

WWW.CAYMANCHEM.COM



. Applying naming system to new structures

NH, o
\ HN
N=NH
(o) / CORE/LINKER combo:
~ | A\ ©:$:0 common scaffold = "OXIZID"
NN N N

2-(2-(1-(4-FlUoroBenzyl)-1H-Indol-3- N'-(1-(5-FluoroPentyl)-2-OXolndolin-3-
yl)AceTAmido)-3,3-dimethylbutanamide ylidene)BenZOhydraZlDe
ADB-FUBIATA 5F-BZO-POXIZID

[The letters ADB come from an alternate name of the head

group: 1-Amino-3,3-Dimethyl-1-oxoButan-2-yl] H ead -Tal I CO re L | N ke r

WWW.CAYMANCHEM.COM



. Applying naming system to new structures

China Generic

\ class-ban /

MHz
o)
NH O
Br S
N
NH

ADB-5Br-INACA

MHZ
@)
NH ©
Br {

N

N\\\\

5Br-MMBA(N)-073

ADB-5Br-BUTINACA
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Applying naming system to new structures

NH NH
Br 3 Br 3

5 N 2 5 \N 5

N N’

H 1

1 \\L

N-(1-Amino-3,3-Dimethyl-1-oxoButan-2-yl)- N-(1-Amino-3,3-Dimethyl-1-oxoButan-2-yl)-5-Bromo-
5-Bromo-1H-INdAzole-3-CarboxAmide 1-BUTyl-1H-INdAzole-3-CarboxAmide

"ADB-5Br-INACA™ ADB-5'Br-BUTINACA

Head-TaillCorelLinker

WWW.CAYMANCHEM.COM



. Applying naming system to new structures

NH NH NH
Br 3 Br 3 Br 3
5 N 2 5 N 2 5 “N 2
N 1N’ 1N’

! \\/\\\ \\\\
N-(1-Amino-3,3-Dimethyl-1-oxoButan- N-(1-Amino-3,3-Dimethyl-1-oxoButan-2-yl)- N-(1-Amino-3,3-Dimethyl-1-oxoButan-2-yl)-
2-yl)-5-Bromo-1H-INdAzole-3- 5-Bromo-1-(Pent-4-en-1-yl)-1H-INdAzole-3- 5-Bromo-1-BUTyl-1H-INdAZzole-3-

CarboxAmide CarboxAmide CarboxAmide
"ADB-5Br-INACA™ ADB-5Br-4en-PINACA ADB-5'Br-BUTINACA

ADB-4en-P-5Br-INACA

Head-TaillCorelLinker

WWW.CAYMANCHEM.COM



. Applying naming system to new structures

e https://aipsin.com/newsubstance/999/

o K o K - https://www.policija.si/apps/nfl_response
Z Z 5 H web/0_Analytical Reports_final/CH-
S e A A FUBBMPDORA-ID-3189-22 report.pdf
e I\{/X R S g © (March 2023)
R! « European Journal of Medicinal
o6 K Chemistry 211 (2021) 113116
/ F
0 N,R3 z « NOT covered by China ban
st
N N CH-FUBBMPDORA

\
R
} / OH (@) R3
Z R2 Z’
N= OH

WWW.CAYMANCHEM.COM


https://aipsin.com/newsubstance/999/
https://www.policija.si/apps/nfl_response_web/0_Analytical_Reports_final/CH-FUBBMPDORA-ID-3189-22_report.pdf
https://www.policija.si/apps/nfl_response_web/0_Analytical_Reports_final/CH-FUBBMPDORA-ID-3189-22_report.pdf
https://www.policija.si/apps/nfl_response_web/0_Analytical_Reports_final/CH-FUBBMPDORA-ID-3189-22_report.pdf

Applying the naming system to more new scaffolds

N-(5-Bromo-1-(4-FlUoroBenzyl)-4-Methyl-2-OXo-1,2-
dihydroPYRidin-3-yl)CycloHexanecarbOxAmide

CHO-4'Me-5'Br-FUBOXPYRA

2-oxo-pyridines- "OXPYRAs"
Head-TailCorelLinker

WWW.CAYMANCHEM.COM



Applying the naming system to more new scaffolds

0
ﬁQ HN” :
Bry 4 NH Bro 4

) N o) ) N o
Q, Q,
N-(5-Bromo-1-(4-FIUoroBenzyl)-4-Methyl-2-OXo-1,2- 5-Bromo-N—CycI<?HexyI-1 -(4.-IT'IUoroBenzyI)-4-MethyI-2-
dihydroPYRidin-3-yl)CycloHexanecarbOx/Amide OXo-1,2-dihydroPYRidine-3-CarboxAmide

Head-TailCorelLinker

WWW.CAYMANCHEM.COM



- CHO-4'Me-5'Br-FUBOXPYRA

NPS Discovery — New Drug Monograph

(1 Cfsre @ y_:,g\%mv ‘ j‘é%: Ca)%:an

CHO-4'Me-5'Br-FUBOXPYRA

- — CHO-4'Me-5'Br-FUBOXPYRA

\ Synthetic Cannabinoid
O'//(N / REPORT DATE |'_'-'_' ]_; ,_?'—1‘“
H N June 28, 2023

SAMPLE RECEIVED Br

March 10, 2023

https://www.cfsre.org/nps-discovery/monographs/cho-4me-5br-fuboxpyra

WWW.CAYMANCHEM.COM



Synthetic cannabinoid naming codes
Head Groups:

4 A= Ny AB = o
N H HN except
N | MAB-
CHMINACA
F
CUMYL = N CYP =\”% CPM = \H}{\O PY = ?{)NQ
ADB-FUBINACA
N-(1-Amino-3,3-Dimethyl-1-oxoButan- HNJ OJ OJ OJ
2-y1)-1-(4-FIUoroBenzyl)-1H-INdAzole- M >SA/§ /gw/& %
3-CarboxAmide EADB = o EDMB= o EMB= o EMP= o]
HN HN Also: HN HN
| | AEB | |
B MDMB = MMB = MEP = MMP =
N=N Also: HN © Also: HN © HN © HN ©
ADB,MO | MAB, AMB, | I I

NA =
Also:
5F-BZO-POXIZID NE

MA
() 9
N
<R
o

N'-(1-(5-FluoroPentyl)-2-OXolndolin-
3-ylidene)BenZOhydraZlDe

NH, NH, NH, NH, 0
ADB = o AMP = o AEP= o APP= o BzO= ?‘a
: HITI HITI HITI Hl\ll

0]

_ ¥ _ :%J\O
MEPIRA = N CHO =
.

BEPIRA = g@,@

O/
MPP =

(0]
Also: HN
MPhP

Head-TailCorelLinker

WWW.CAYMANCHEM.COM



- Synthetic cannabinoid naming codes

CorelLinkers:

O " O " o
NH; NH NH NH
O Ny © INACA = N ICA = N 3,5-FUPPYCA = 7AICA = N N
N N Also: 7N N 1 N
N A A FUPYCA, A A
k FUPPYCA
N
F (@) W, @) W, (@)
(0] 0] N
INAC = N IC = N\ 5,3-FUPPYCA = 5AICA = N INAM = \N
ADB-FUBINACA N N N1 j}‘w
e e npe
N-(1-Amino-3,3-Dimethyl-1-oxoButan- 0. ™
2-yl)-1-(4-FlUoroBenzyl)-1H-INdAzole- NH o w o e
3-CarboxAmide O NH N NH
CZCA = O 2MICA = N GACLONE = 5Br-INACA = \N 5Br-ICA = N
N N N N
A A A npn

HNS- HN{—
e
o o) \ NH
N IATA = INAATA = N oXIZID = O  OXPYRA= |

oF-B20-POXIZD Head-TailCorel inker

N'-(1-(5-FluoroPentyl)-2-OXolndolin-

3-ylidene)BenZOhydraZlDe
WWW.CAYMANCHEM.COM
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- Synthetic cannabinoid naming codes

ADB-FUBINACA
N-(1-Amino-3,3-Dimethyl-1-oxoButan-

2-yl)-1-(4-FlUoroBenzyl)-1H-INdAzole-
3-CarboxAmide

5F-BZ0O-POXIZID

N'-(1-(5-FluoroPentyl)-2-OXolndolin-
3-ylidene)BenZOhydraZlDe

Tail Groups:

CPRM = % CBM = }fh CPM = CHM = NBM =
Also: Also: Also:

CB-Me CH, : BC-Hp,
CH-Me BC-HpM
BUT = ){\/\ 3en-BUT = %\/\ 4CN BUT = 4F-BUT = BENZ =
Also: Also: Also: Also:
B CYB, CB-P N\ 4F-B F B
N
FUB = p= ;{\/> den-P = 5F, 5CI, 5Br-P =
Also: Also: /
F Pe PEN F, Cl, Br
PHET = PIPET = N THP = DEC = 9en-DEC =
Q Also:
o )
N\
HEX = HEPT =
Also:
H

Head-TailCorelinker

WWW.CAYMANCHEM.COM



. The big question:

How do | possibly keep track of all the letter codes for the Head, Tail, Core and Linker
groups for all theses syn canns?

? @V@? @F ?

AB-PINACA AB- FUBINACA CUMYL-PICA MDMB-CHMINACA

P
¢ Ot 4o 30 L P,
9 o ok ot *

MDMB-CHMCZCA CUMYL-PEGACLONE 5F-BZO-POXIZID ADB-FUBIATA

WWW.CAYMANCHEM.COM



Synthetic cannabinoid lab guide poster

Common Synthetic Cannabinoid

Laboratory Guide for Mass Spectrum of
Mass Spec Fragments

SYNTHETIC
CANNABINOID ~ =

Identification and Naming

b2

PERPETRATOR

O/

Rnnnnin
8

Tips for GC-MS Interpretation:
Swapping the synthetic cannabinoid core:
The difference in mass (m/z) for the indole version of a comparable indazole is -1.
Here are some common substituents to replace an H (such as where R is
noted in the Common Mass Spec Fragments sections to the far left):
s If R = CH,CH, th is +28
fR= OCH the +30
fR=Cl, (he m/zis +34

Common Synthetic Cannabinoid
Mass Spec Fragments
m/z = 272-100

Synthetic Cannabinoid Naming Chart

HEAD GROUPS

0D 2

f ®) B
T D - 9,
A.@LAE \’% pon- A Aw.\( Wi e e Ll
e R S S A
P

;
e { o
Ret CUMYL- 3
R=CH, MEPIRA = “N"™) > \‘\
b “l‘“”‘“uh 8z0- \3 RoCHEO BEPRA - g BP0 EDMBZ 2o
3 )

cuMYL- o

MMB-FUBINACA

v p = s e o~
Systematic Name: MMB-FUBINACA  Cayman Item No.: 9001960 €ADE - \’\ &e s A e~ /X& yowe - S QRN \ & wa- L qu-§
‘Synonyms: AMB-FUBINACA, FUB-AMB  DEA Schedule: Schedule | i I A bt R-CH,, MEP - et \O:C
Molecular Weight: 383.4  DEA No.: DEA 7021

CORE GROUPS )
L i . O 3-5° 35 1: ~
INACA = O"f; IcA= C‘\/g TAICA -:ng - @? INAC = Q‘-g: IATA = r:/‘\\/'ﬁ INAATA = O:;{Tb

czea- ™ caclone-o g~ oxzio-

TN

1
B

Synthetic
Cayman Al GROUPS ot

U=~ 4CNBUT-Y_~ 4FBUT-Y~ P denpert
A S, /\”A BSTT Y wke S\ ERETTY
b

SOLED

o

SFP =t/

-t SameE

cH
o B e P

(T, sz \ FUBSS) pHEr ST piper S
260 O (L} M~ Identify compounds that share
%) 38 common head/core/tail groups

Discover all Drug Identification Tools & Resources at www.caymanchem.com/forensics with known substances

(oo Chamicl e Fersy 2022

https://www.caymanchem.com/literature/laboratory-guide-for-synthetic-cannabinoid-identification-and-naming
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- Recent EMCDDA publication on naming guidelines

DRUG TESTINGAancANALYSIS

PERSPECTIVE

EMCDDA framework and practical guidance for naming synthetic
cannabinoids

Benedikt Pulver, Svenja Fischmann &% Ana Gallegos, Rachel Christie

First published: 08 November 2022 | https://doi.org/10.1002/dta.3403

* Provides a theoretical framework and a practical hands-on guideline for consistent
naming of SCs

 Builds on the established letter code system for molecular building blocks (core, linker,
linked group, and tail)

* The scope of the issue of attributing semi-systematic code names is illustrated and
earlier approaches used for naming SCs are discussed

* There is some overlap with our approach, but not always

WWW.CAYMANCHEM.COM



- Naming agreements and reaching a consensus

« Consideration for naming conventions:
* Primary goal — create less confusion
« Consider historical perspectives
« Communication — both verbal and written
* Forecasting the future

« Examples of Cayman/CFSRE naming vs. EMCDDA:
 BZO-4en-POXIZID vs. BZO-4en-POXIZID
 ADB-FUBIATA vs. ADMB-FUBIATA
 5F-MDMB-PICA vs. MDMB-5F-PICA
 JWH-210 vs. 4Et-NA-PIMO

WWW.CAYMANCHEM.COM



- Future Directions

 CFSRE and Cayman Chemical received funded by the National
Institute of Justice (NIJ) to continue work on nhaming conventions:

* In the works:
« Synthetic cannabinoid
* Fentanyl analogue
* Nitazene analogue

« Other opportunities:
« Cathinones
« Hallucinogens

WWW.CAYMANCHEM.COM
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