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Executive	summary	
2-Fluorodeschloroketamine	 (IUPAC	 name:	 2-(2-fluorophenyl)-2-(methylamino)cyclohexan-1-one)	 is	 an	
arylcyclohexylamine	 that	 is	 chemically	 related	 to	 the	 dissociative	 anaesthetic	 ketamine.	 2-
Fluorodeschloroketamine	 contains	 a	 chiral	 centre;	 thus,	 two	 enantiomers	 may	 exist:	 (R)-	 and	 (S)-2-
fluorodeschloroketamine.	 No	 information	 is	 available	 on	 the	 enantiomeric	 composition	 of	 2-
fluorodeschloroketamine	circulating	on	the	drug	market,	but	it	is	probably	available	as	a	racemic	mixture	
of	 the	 (R)-	 and	 (S)-enantiomers.	 2-Fluorodeschloroketamine	 was	 synthesized	 in	 2014,	 and	 the	 first	
documented	detection	by	government	authorities	was	in	Spain	in	2016.	Since	then,	the	compound	has	
been	detected	 in	products	or	 in	biological	 samples	 in	at	 least	11	countries:	Australia,	Austria,	Canada,	
China,	Denmark,	Finland,	France,	 Italy,	Netherlands	(Kingdom	of	the),	the	United	Kingdom	(Wales)	and	
the	 USA.	 While	 2-fluorodeschloroketamine	 is	 not	 under	 international	 control,	 it	 is	 regulated	 under	
national	 psychoactive	 drug	 control	 regulations	 in	 Austria,	 Canada,	 China,	 Germany,	 Italy,	 Latvia,	
Switzerland,	Turkey	and	the	United	Kingdom.	

The	 available	 data,	 including	 reports	 from	 people	 who	 use	 2-fluorodeschloroketamine	 and	 law	
enforcement	seizures,	indicates	that	it	is	usually	purchased	in	the	form	of	crystals	or	powder.	Crystals	may	
be	 crushed	and	 the	powder	may	be	placed	 in	 capsules;	 either	may	be	 solubilized.	 Common	 routes	of	
administration	include	insufflation	(direct	snorting	of	powder	or	crushed	crystals	or	solubilization	into	a	
nasal	 spray)	 and	 oral,	 less	 commonly	 mentioned	 routes	 being	 intramuscular,	 sublingual	 and	 rectal	
insertion.	Information	websites	for	users	list	a	dosage	range	according	to	intoxicating	effects:	“light”	(20–
50	mg),	 “common”	 (50–100	mg)	 and	 “strong”	 (100–175	mg).	 The	 onset	 of	 effects	 after	 insufflation	 is	
estimated	to	be	20–40	min,	and	the	duration	of	action	is	1–3	h.	The	basis	for	this	information	is	not	clear,	
and,	given	its	anecdotal	nature,	caution	is	suggested	in	interpreting	it.	

After	administration,	2-fluorodeschloroketamine	undergoes	extensive	hepatic	biotransformation,	with	N-
dealkylation,	oxidation	and	reduction	as	the	primary	phase-I	reactions	and	N-glucuronidation	of	the	N-
dealkylated	 metabolites	 as	 the	 primary	 phase-II	 reactions.	 Its	 primary	 metabolites	 include	 nor-2-
fluorodeschloroketamine,	 dihydro-2-fluorodeschloroketamine,	 dihydro-nor-2-fluorodeschloroketamine	
and	dehydroamine-nor-2-fluorodeschloroketamine.	While	the	time	course	of	2-fluorodeschloroketamine	
in	humans	has	not	been	assessed,	its	estimated	in-vitro	half-life	after	exposure	to	human	liver	microsomes	
was	69.1	min,	with	an	intrinsic	clearance	rate	of	9.2	ml/min	per	kg.	2-Fluorodeschloroketamine	showed	
less	protein	binding	and	predicted	lipophilicity	than	ketamine.	

Studies	of	the	pharmacodynamics	of	2-fluorodeschloroketamine	have	focused	on	evaluation	of	its	abuse	
potential.	Although	it	is	widely	assumed	that	2-fluorodeschloroketamine	is	a	noncompetitive	antagonist	
at	N-methyl-D-aspartate	receptors,	no	confirmatory	in-vitro	binding	or	functional	data	are	available.	In-
vivo	research	consists	of	two	published	studies	of	the	effects	of	the	compound	in	preclinical	procedures	
designed	 to	 evaluate	 the	 abuse	 potential	 of	 psychoactive	 drugs.	 2-Fluorodeschloroketamine	 induced	
conditioned	place	preference	 in	mice	and	 ketamine-like	discriminative	 stimulus	effects	 and	 locomotor	
sensitization	in	rats.	Further,	it	was	self-administered	(intravenously)	by	rats,	with	an	inverted	U-shaped	
dose–effect	curve	that	is	characteristic	of	some	classes	of	abused	drugs.	After	a	period	of	extinction,	self-
administration	was	reinstated	by	exposure	to	cues	previously	associated	with	delivery	of	the	drug	and	by	
systemic	injection	of	a	psychoactive	dose	before	a	self-administration	session.	Its	potency	in	all	procedures	
was	similar	to	that	of	ketamine.	The	toxicology	of	2-fluorodeschloroketamine	has	not	been	studied.	

The	presence	of	measurable	concentrations	of	2-fluorodeschloroketamine	in	post-mortem	blood	samples	
and	 in	 biological	 samples	 from	 impaired	 drivers	 and	 clinical	 admissions	 has	 been	 reported	 by	 several	
sources.	 In	 some	 cases,	 other	 drugs	 were	 also	 detected	 (including	 ketamine	 and	 other	 ketamine	
analogues);	however,	2-fluorodeschloroketamine	was	the	only	substance	detected	in	at	least	one	fatality	
in	 Finland	 and	 the	 probability	 of	 causality	 was	 considered	 high.	 Several	 published	 case	 reports	 have	
reported	central	nervous	system	(CNS)	or	behavioural	effects,	included	dissociation,	confusion,	agitation,	
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combativeness,	 nystagmus,	 hallucinations	 and	 impaired	 or	 loss	 of	 consciousness;	 the	 cardiovascular	
effects	were	 tachycardia	and	hypertension;	other	effects	 included	nausea	and	vomiting.	The	extent	 to	
which	2-fluorodeschloroketamine	directly	contributed	to	these	observed	or	reported	effects	is	uncertain,	
as	 laboratory	 analysis	 confirmed	 the	 presence	 of	 other	 substances	 in	 biological	 samples	 from	 most	
patients.	The	predominant	effects	of	2-fluorodeschloroketamine	described	by	people	who	used	it	include	
dissociation,	tranquility,	happiness	and	numbness	and	tingling	in	the	periphery.	Lost	sense	of	time,	loss	of	
motor	control	and	colourful	visual	or	vivid	auditory	hallucinations	have	also	been	mentioned.	Similarities	
to	the	subjective	effects	of	ketamine	were	noted	by	several	people	who	had	used	both	drugs.	Posts	on	
online	 forums	 self-reporting	 experience	 of	 use	 of	 2-fluorodeschloroketamine	 should	 be	 considered	
anecdotal,	as	there	was	no	analytical	confirmation	of	sole	use.	

The	first	appearance	of	2-fluorodeschloroketamine	in	Europe	was	noted	in	2016,	while	the	substance	was	
analytically	verified	in	biological	samples	collected	in	the	USA	in	2019.	In	China,	where	ketamine	has	been	
a	prominent	drug	of	abuse	since	the	early	2000s,	at	least	60	cases	of	analytically	confirmed	exposure	to	2-
fluorodeschloroketamine	have	been	reported	in	recent	years.	In	19	of	20	cases	reported	in	one	study,	co-
use	with	ketamine	or	another	ketamine	analogue	was	reported	after	analysis	of	biological	samples.	A	trend	
towards	increasing	use	by	young	females	in	China	was	noted,	although	use	by	males	predominated.	Analysis	
of	wastewater	in	several	cities	in	southern	China	confirmed	continuous	use	of	2-fluorodeschloroketamine	
during	a	2-year	sampling	period	in	2018–2020.	
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1 Substance	identification		

A International	nonproprietary	name	

Not	assigned	

B Chemical	Abstracts	Service	(CAS)	registry	number	

111982-50-4	(free	base)	
2657761-05-0	((2S)-enantiomer)	
2657761-04-9	((2R)-enantiomer)	
111982-49-1	(hydrochloride	salt)	

C Other	chemical	names	

2-(2-Fluorophenyl)-2-(methylamino)cyclohexanone	(ACI)	
2-(2-fluorophenyl)-2-(methylamino)cyclohexan-1-one	
Cyclohexanone,	2-(2-fluorophenyl)-2-(methylamino)-	
2-Fluorodeschloroketamine	
2-Fluoroketamine	
Fluoroketamine	
2-FDCK	
2F-DCK	
2-FL-2'-OXO-PCM	

D Trade	names	

2-Fluorodeschloroketamine	is	sold	under	its	own	chemical	names.	

E Street	names	

2-Fluorodeschloroketamine	 is	 available	on	 the	 Internet,	 sold	under	various	names,	 including	 “2-
fluoroketamine”,	“2FDCK”	and	“2-FK”,	or	as	“ketamine”	(1).	

F Physical	appearance	

The	free	base	pure	has	been	described	as	a	brown	oil	(2).	The	hydrochloride	salt	is	described	as	a	
crystalline	solid	(3)	or	a	white	powder	(4).	

2-Fluorodeschloroketamine	 for	 recreational	 use	 is	 distributed	 mainly	 as	 crystals	 or	 powder.	
Recently,	 chocolates	 containing	 2-fluorodeschloroketamine	 and	 other	 new	 psychoactive	
substances	(NPS)	were	seized	in	China	(5).	

G WHO	review	history	

2-Fluorodeschloroketamine	has	not	been	 formally	 reviewed	by	WHO	and	 is	not	 currently	under	
international	control.	

2 Chemistry	

A Chemical	name	

IUPAC	name:		
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2-(2-fluorophenyl)-2-(methylamino)cyclohexan-1-one	
	

Chemical	Abstracts	index	name:		
Cyclohexanone,	2-(2-fluorophenyl)-2-(methylamino)-	(9CI,	ACI)	

Free	base	

Canonical	SMILES	
O=C1CCCCC1(NC)C=2C=CC=CC2F	

InChI	
InChI=1S/C13H16FNO/c1-15-13(9-5-4-8-12(13)16)10-6-2-3-7-11(10)14/h2-3,6-7,15H,4-5,8-
9H2,1H3	

InChI	key	
PHFAGYYTDLITTB-UHFFFAOYSA-N	

Hydrochloride	salt	

Canonical	SMILES	
Cl.O=C1CCCCC1(NC)C=2C=CC=CC2F	
	
InChI	
InChI=1S/C13H16FNO.ClH/c1-15-13(9-5-4-8-12(13)16)10-6-2-3-7-11(10)14;/h2-3,6-7,15H,4-5,8-9H
2,1H3;1H	
	
InChI	key	
FQOFLBNEXJTBJE-UHFFFAOYSA-N	

(2R)-enantiomer	

Canonical	SMILES	
O=C1CCCCC1(NC)C=2C=CC=CC2F	

	
Isomeric	SMILES	
N(C)[C@@]1(C(=O)CCCC1)C2=C(F)C=CC=C2	

	
InChI	
InChI=1S/C13H16FNO/c1-15-13(9-5-4-8-12(13)16)10-6-2-3-7-11(10)14/h2-3,6-7,15H,4-5,8-9H2,1H
3/t13-/m1/s1	

	
InChI	key	
PHFAGYYTDLITTB-CYBMUJFWSA-N	

(2S)-enantiomer	

Canonical	SMILES	
O=C1CCCCC1(NC)C=2C=CC=CC2F	

	
Isomeric	SMILES	
N(C)[C@]1(C(=O)CCCC1)C2=C(F)C=CC=C2	
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InChI	
InChI=1S/C13H16FNO/c1-15-13(9-5-4-8-12(13)16)10-6-2-3-7-11(10)14/h2-3,6-7,15H,4-5,8-9H2,1H
3/t13-/m0/s1	

	
InChI	Key	
PHFAGYYTDLITTB-ZDUSSCGKSA-N	

B Chemical	structure	

Free	base:	

	
	

Molecular	formula:	C13H16FNO	
Molecular	weight:	221.27	g/mol	

C Stereoisomers	

2-Fluorodeschloroketamine	contains	a	chiral	centre;	therefore,	two	enantiomers	may	exist:	(R)-2-
Fluorodeschloroketamine	and	(S)-2-Fluorodeschloroketamine.	No	 information	 is	available	on	the	
enantiomeric	 composition	of	2-fluorodeschloroketamine	circulating	on	 the	drug	market	but	 it	 is	
probably	available	as	a	racemic	mixture	of	the	(R)-	and	(S)-	enantiomers.	Individual	stereoisomers	
cannot	be	excluded.	

	
2657761-05-0		
(2S)-2-(2-Fluorophenyl)-2-(methylamino)cyclohexan-1-one	

	
2657761-04-9	
(2R)-2-(2-Fluorophenyl)-2-(methylamino)cyclohexan-1-one	

D Methods	and	ease	of	illicit	manufacture	

2-Fluorodeschloroketamine	is	an	analogue	of	ketamine	in	which	the	chlorine	atom	is	replaced	by	a	
fluorine	atom.	The	first	synthesis	was	reported	 in	1987	by	Dimitrov	et	al.	 (6),	who	prepared	the	
material	in	several	steps,	starting	from	2-fluorobenzoyl	chloride;	however,	no	details	were	given.	
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Later,	2-fluorodeschloroketamine	was	synthesized	by	Moghimi	et	al.	(2),	who	reported	the	reaction	
conditions	shown	in	scheme	1.	Synthesis	started	with	reaction	of	2-fluorobenzonitrile	(1)	and	the	
Grignard	reagent	cyclopentylmagnesium	bromide	(2)	to	give	2-fluorophenyl-cyclopentyl	ketone	(3),	
which	was	brominated	in	the	α	position.	The	resulting	α-bromo	ketone	4	reacted	with	methylamine	
to	 form	 the	 α-hydroxy	 imine	 (5).	 Thermal	 rearrangement	 of	 the	 imine	 hydroxide	 to	 2-
fluorodeschloroketamine	 (6)	 was	 obtained	 by	 heating	 at	 high	 temperature	 in	 decalin	 with	 the	
addition	of	PdCl2	as	a	catalyst.	

		

	
Scheme	1.	Synthesis	of	2-fluorodeschloroketamine	

No	information	was	available	on	the	routes	of	synthesis	used	for	the	2-fluorodeschloroketamine	
products	circulating	on	the	market,	although	(2ʺ-fluorophenyl)(methylimino)	methyl]cyclopentan-
1-ol	was	reported	to	have	been	seized	at	a	production	site	as	a	suspected	chemical	precursor	of	2-
fluorodeschloroketamine	(7).	This	suggests	that	the	synthetic	route	used	is	that	shown	in	scheme	
1.	The	procedure	leads	to	the	formation	of	the	racemic	mixture	of	2-fluorodeschloroketamine.		

Although	the	synthesis	is	simple	and	does	not	require	controlled	precursors,	it	must	be	carried	out	
in	a	synthetic	chemistry	laboratory	by	qualified	personnel.	
	

E Chemical	properties	

Melting-point		

Hydrochloride	salt		

258–260	°C	(2)	

Boiling-point	

No	information	was	found.	

Solubility	

Hydrochloride	salt		

Soluble	in	dimethylformamide	(10	mg/mL),	dimethylsulfoxide	(5	mg/mL),	ethanol	(5	mg/mL),	
methanol	(1	mg/mL),	and	phosphate-buffered	saline	(pH	7.2,	10	mg/mL)	(3).	

Partially	soluble	in	dichloromethane	and	soluble	in	methanol	and	water	(10).	

 
F Identification	and	analysis		

Reference	material	and	pure	compound	

2-Fluorodeschloroketamine	 hydrochloride	 salt	 and	 its	 urinary	 metabolite	 2-
fluorodeschloronorketamine	hydrochloride	are	available	as	reference	materials	from	commercial	
suppliers	for	use	in	routine	methods	of	analysis	for	forensic	and	clinical	investigations	(3,9).	
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2-Fluorodeschloroketamine	 hydrochloride	 as	 a	 pure	 compound	 was	 fully	 characterized	 by	 gas	
chromatography	 coupled	 to	 mass	 spectrometry	 (GC-MS)	 (electron	 ionization),	 liquid	
chromatography	 (LC)	 coupled	 to	 high-resolution	 mass	 spectrometry	 (quadrupole	 time-of-flight	
[QToF]),	Fourier-transform	infrared	and	nuclear	magnetic	resonance	(1H	and	13C	NMR)	spectroscopy	
(2,10).	

Separation	 of	 the	 two	 enantiomers	 of	 2-fluorodeschloroketamine	 has	 been	 reported	 by	 LC–
ultraviolet	in	a	chiral	stationary	phase	(11).	

Seized	material	

Seized	 material	 has	 been	 analysed	 for	 2-fluorodeschloroketamine	 with	 several	 techniques,	
including	direct	analysis	in	real-time	MS	(DART-MS)	and	GC-MS,	specifically	on	two	powders	(white	
crystals)	 purchased	 on	 the	 Internet	 and	 sold	 as	 bucinnazine.	 One	 sample	 was	 identified	 as	 2-
fluorodeschloroketamine	 (12).	 Gao	 et	 al.	 (13)	 analysed	 78	 seized	 samples	 in	 China	 by	 LC-high-
resolution	MS	(HRMS)	and	confirmed	the	identification	by	NMR.		

GC-MS	and	quantitative	NMR	were	used	for	determination	of	2-fluorodeschloroketamine	in	seized	
chocolate	samples	(5).		

Trace	residues	of	2-fluorodeschloroketamine	were	found	in	an	analysis	by	DART-MS	and	MS/MS	of	
over	1000	discarded	drug	packaging	samples	taken	at	large	public	events		(14).		

2-Fluorodeschloroketamine	has	been	identified	and	quantified	in	wastewater	by	GC-MS	and	was	
found	to	be	stable	in	wastewater	for	15	days	at	room	temperature	and	pH	7	and	pH	2	(15).	Li	et	al.	
(16)	 reported	 quantification	 of	 2-fluorodeschloroketamine	 and	 its	 urinary	 metabolite	 2-
fluorodeschloronorketamine	by	LC	coupled	with	triple	quadrupole	MS	(LC-QqQ)	in	wastewater.	

Biological	samples	

Several	analytical	methods	based	on	the	LC-HRMS	technique,	particularly	QToF	and	Orbitrap,	have	
been	reported	for	the	identification	and	quantification	of	2-fluorodeschloroketamine	in	biological	
samples,	including	blood	from	people	driving	under	the	influence	of	drugs	and	forensic	hair	samples	
(17),	one	patient’s	urine	(1)	and	post-mortem	blood	and	hair	samples	from	a	forensic	case	of	suicide	
(18).	 The	 authors	 of	 the	 last	 study	 presumptively	 identified	 the	 nor-,	 dihydro-	 and	 nor-dihydro	
metabolites	and	reported	that	the	parent	compound	in	blood	and	hair	was	stable	in	an	autosampler	
for	at	least	48	h	(18).	Hair	samples	from	a	cohort	of	pregnant	women	in	Mexico	were	tested	for	
various	NPS	by	LC-HRMS	and	found	to	contain	2-fluorodeschloroketamine	(19).		LC-QToF	was	used	
for	 forensic	 toxicology	 testing	 of	 over	 3000	 biological	 samples,	 including	 blood,	 urine,	
serum/plasma	and	tissue	matrices	(20).	

LC	 coupled	 to	 low-resolution	 MS,	 particularly	 tandem	 MS	 with-QqQ	 was	 used	 to	 quantify	 2-
fluorodeschloroketamine	in	nail	samples	from	nearly	300	people	who	used	drugs	in	China	(21).	LC-
MS-MS	 in	 dynamic	 multiple	 reaction	 monitoring	 mode	 was	 fully	 validated	 for	 simultaneous	
detection	 of	 163	 substances	 in	 blood	 (120	 NPS	 and	 43	 other	 drugs)	 (22).	 In	 this	 work,	 2-
fluorodeschloroketamine	was	reported	to	be	stable	in	blood	for	1	month	at	–25	°C.	An	LC-MS/MS	
method	was	validated	for	the	analysis	of	11	drugs	of	abuse,	2-fluorodeschloroketamine,	 in	urine	
(23).	

	

3 Ease	of	conversion	to	controlled	substances	
No	information	was	found	on	whether	2-fluorodeschloroketamine	can	be	converted	into	a	
controlled	substance.	
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4 General	pharmacology	
A Routes	of	administration	and	dosage	

The	available	data,	including	reports	from	people	who	used	2-fluorodeschloroketamines	and	law	
enforcement	seizures,	2-fluorodeschloroketamine	is	usually	purchased	in	the	form	of	crystals	or	
powder.	The	crystals	may	be	crushed	or	the	powder	may	be	placed	in	capsules,	and	both	may	be	
solubilized.	Common	routes	of	administration	include	insufflation	(direct	snorting	of	powder	or	
crushed	crystals	or	solubilization	into	a	nasal	spray)	and	oral;	less	commonly	mentioned	routes	
are	intramuscular	injection,	sublingual	and	rectal	insertion	(24–26).	 

No	studies	were	found	on	human	dosages;	however,	one	informational	website	has	categorized	
doses	according	to	their	intoxicating	effects	after	insufflation	as	“light”	(20–50	mg),	“common”	
(50–100	mg)	and	“strong”	(100–≥	175	mg)	(27).	The	website	also	listed	the	following	doses	of	
ketamine:	“light”	(20–50	mg),	“common”	(50–125	mg)	and	“strong”	(125–175	mg)	(28).	The	onset	
of	effects	is	estimated	to	occur	20–40	min	after	insufflation;	the	duration	of	action	is	1–3	h;	and	
the	after-effects	last	for	1–3	h	(27).	The	basis	for	this	information	is	not	clear,	and,	given	its	
anecdotal	nature,	caution	is	suggested	in	interpreting	these	data.	

 
B 	Pharmacokinetics	

No	information	was	available	on	the	absorption	and	distribution	of	2-fluorodeschloroketamine.	
Several	studies	have	been	conducted	of	its	metabolism	in	vitro	(human	liver	microsomes	or	
human	hepatocytes)	and	in	vivo	(analysis	of	biological	samples).	The	results	show	that	2-
fluorodeschloroketamine	undergoes	extensive	hepatic	biotransformation	in	the	body.	The	
number	of	identified	phase-I	and	-II	metabolites	ranged	from	3	to	26,	depending	on	the	assay.	N-
Dealkylation,	oxidation	and	reduction	are	the	primary	phase-I	reactions,	and	N-glucuronidation	of	
the	N-dealkylated	metabolites	are	the	primary	phase-II	reactions	(29).	The	main	metabolites	in	
several	studies	and	assays	were	nor-2-fluorodeschloroketamine,	dihydro-2-
fluorodeschloroketamine,	dihydro-nor-2-fluorodeschloroketamine	and	dehydroamine-nor-2-
fluorodeschloroketamine	(18,30–33).	It	is	not	known	whether	these	metabolites	are	psychoactive.	

While	the	time	course	of	2-fluorodeschloroketamine	has	not	been	assessed	in	humans,	its	
estimated	in-vitro	half-life	after	exposure	to	human	liver	microsomes	was	69.1	±	13.1	min,	with	an	
intrinsic	clearance	rate	of	9.2	±	1.7	mL/min	per	kg	(17).	2-Fluorodeschloroketamine	showed	less	
protein	binding	than	ketamine,	with	measured	unbound	fractions	(fu)	of	0.54	and	0.79	for	the	two	
compounds,	respectively	(17).	Similarly,	the	predicted	lipophilicity	of	2-fluorodeschloroketamine	
was	less	than	that	of	ketamine	(predicted	logP	=	2.89	and	3.35,	respectively).	Protein	binding	and	
lipophilicity	would	be	expected	to	affect	the	absorption	and	distribution	of	these	substances	as	
well	as	their	time	courses.	

C Pharmacodynamics	

Little	information	is	available	on	the	pharmacodynamics	of	2-fluorodeschloroketamine.	No	in-
vitro	binding	or	functional	data	are	available.	Two	published	studies	examined	the	effects	of	the	
compound	in	several	preclinical	procedures	designed	to	evaluate	the	abuse	potential	of	
psychoactive	drugs.	The	results	are	described	in	section	8A	of	this	report.		

 
5 Toxicology	

No	studies	of	the	preclinical	toxicology	of	2-fluorodeschloroketamine	were	available.	
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6 Adverse	reactions	in	humans	
Measurable	concentrations	of	2-fluorodeschloroketamine	have	been	reported	in	post-mortem	
blood	samples	and	in	biological	samples	from	impaired	drivers	and	clinical	admissions	by	several	
sources	(17,30–38).	In	some	cases,	other	drugs	were	also	detected	(including	ketamine	and	other	
ketamine	analogues).	2-Fluorodeschloroketamine	was	the	only	substance	detected	in	at	least	one	
fatality	in	Finland	(39),	and	the	likelihood	of	causality	was	high	according	to	the	system	used	to	rate	
the	contribution	of	a	substance	to	the	outcome;	further	details	were	lacking.	Several	case	reports	
provide	additional	information	on	the	disposition	of	patients	observed	by	medical	or	law	
enforcement	personnel	while	under	the	influence	of	2-fluorodeschloroketamine.	The	symptoms	
tend	to	cluster	into	three	categories:	CNS,	cardiovascular	and	other.	The	reported	CNS	and	
behavioural	effects	included	dissociation,	confusion,	agitation,	combativeness,	nystagmus,	
hallucinations	and	impaired	or	loss	of	consciousness;	the	reported	cardiovascular	effects	were	
tachycardia	and	hypertension;	other	effects	included	nausea	and	vomiting	(30,33,34).	The	extent	to	
which	2-fluorodeschloroketamine	contributed	directly	to	these	observed	or	reported	effects	is	
uncertain,	as	the	presence	of	other	substances	in	the	biological	samples	of	most	of	the	patients	was	
confirmed	by	laboratory	analysis.		

The	predominant	effects	of	2-fluorodeschloroketamine	described	by	people	who	have	used	it	
include	dissociation,	tranquility,	happiness	and	numbness	and	tingling	in	the	periphery	(24–26).	Lost	
sense	of	time,	loss	of	motor	control	and	colourful	visual	or	vivid	auditory	hallucinations	have	also	
been	mentioned.	Similarities	to	the	subjective	effects	of	ketamine	were	noted	by	several	people	
who	had	used	both	drugs.	Other	subjective	experiences	reported	by	users	include	confusion,	
agitation	and	memory	loss	(40).	Posts	on	online	forums	of	self-reported	experience	of	use	of	2-
fluorodeschloroketamine	should	be	considered	as	anecdotal,	as	no	analytical	confirmation	of	sole	
use	was	obtained.	

	

7 Dependence	potential	
A Studies	in	experimental	animals	

No	information	was	found.	

B Studies	in	humans	

No	information	was	found.	

 
8 Abuse	potential	

A Studies	in	experimental	animals		

2-Fluorodeschloroketamine	has	been	examined	in	several	preclinical	procedures	designed	to	
evaluate	the	abuse	potential	of	psychoactive	drugs.	In	each	model,	its	potency	was	roughly	
equivalent	to	that	of	ketamine.	

In	a	conditioned	place	preference	procedure,	which	is	sometimes	used	to	assess	the	rewarding	
effects	of	a	drug	according	to	the	principles	of	classical	conditioning,	2-fluorodeschloroketamine	
dose-dependently	induced	conditioned	place	preference	(as	compared	with	vehicle)	in	male	ICR	
mice	in	a	three-compartment	procedure	(41).	The	minimum	effective	dose	of	both	2-
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fluorodeschloroketamine	and	ketamine	was	3	mg/kg	(intraperitoneally	[i.p.]).	At	this	dose,	neither	
drug	affected	locomotor	activity	in	mice.		

Locomotor	sensitization	is	a	phenomenon	whereby,	rodents	show	enhanced	sensitivity	to	the	
locomotor	stimulant	effects	of	a	drug	after	repeated	dosing	and	a	period	of	drug	withdrawal.	When	
tested	acutely	in	male	Sprague-Dawley	rats,	a	30	mg/kg	(i.p.)	dose	of	2-fluorodeschloroketamine	
significantly	increased	locomotor	activity.	During	repeated	dosing	with	2-fluorodeschloroketamine	
(1–30	mg/kg,	i.p.),	locomotor	activity	remained	constant;	however,	during	a	challenge	test	
conducted	after	2	weeks	of	abstinence,	30	mg/kg	(i.p.)	2-fluorodeschloroketamine	increased	
locomotion	(41).	Ketamine	had	similar	effects	at	the	same	doses.	These	findings	suggest	induction	
of	locomotor	sensitization,	a	pharmacological	effect	that	is	characteristic	of	psychomotor	
stimulants.	

Drug	discrimination	is	a	pharmacologically	selective	animal	model	of	the	subjective	effects	of	
psychoactive	drugs	in	humans.	In	a	study	using	male	Sprague-Dawley	rats	trained	to	discriminate	
ketamine	(5	mg/kg,	i.p.)	from	vehicle	in	a	standard	two-nose-poke	procedure,	2-
fluorodeschloroketamine	produced	full	dose-dependent	substitution	for	the	ketamine	training	
dose,	with	an	ED50	of	1.605	mg/kg	(i.p.)	and	a	maximum	percentage	of	responding	on	the	ketamine-
associated	aperture	of	97.25%	at	a	2.5	mg/kg	dose	(41).	The	ED50	of	ketamine	in	this	procedure	was	
2.185	mg/kg.	These	results	suggest	that	2-fluorodeschloroketamine	has	subjective	effects	in	
humans	similar	to	those	of	ketamine.	

In	the	same	study,	2-fluorodeschloroketamine	and	ketamine	were	assessed	in	separate	groups	of	
male	Sprague-Dawley	rats	trained	to	self-administer	the	respective	training	drug	at	an	intravenous	
dose	of	0.5	mg/kg	per	infusion	(41).	Rats	self-administered	both	drugs,	with	an	inverted	U-shaped	
dose–effect	function.	The	peak	number	of	infusions	of	both	drugs	occurred	at	1	mg/kg/infusion.	In	
a	study	using	a	behavioural	economics	strategy,	2-fluorodeschloroketamine	and	ketamine	showed	
similar	reinforcing	efficacy	in	male	Sprague-Dawley	rats	trained	to	self-administer	the	drugs	(0.5	
mg/kg/infusion)	(42).	In	further	tests,	2-fluorodeschloroketamine	resulted	in	reinstatement	after	
extinction	induced	by	previous	cues	paired	with	drug	delivery	and	when	primed	by	a	pre-session	i.p.	
injection	of	the	drug.	Western	blot	analysis	of	the	nucleus	accumbens	of	the	rats	showed	
downregulation	of	CREB/BDNF	and	upregulation	of	phosphorylation	of	the	Akt/mTOR/GSK-3b	
signalling	pathway,	suggesting	mechanisms	for	the	observed	reinstatement.	

 
B Studies	in	humans	

No	information	was	found.	

 
9 Therapeutic	applications,	extent	of	therapeutic	use	and	epidemiology	of	

medical	use	
2-Fluorodeschloroketamine	has	no	known	therapeutic	uses.	

	

10 Listing	on	the	WHO	Model	List	of	Essential	Medicines	
2-Fluorodeschloroketamine	is	not	listed	on	the	22nd	WHO	Model	List	of	Essential	Medicines	or	on	
the	8th	WHO	Model	List	of	Essential	Medicines	for	Children.	
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11 Marketing	authorizations	(as	a	medicinal	product)	
2-Fluorodeschloroketamine	has	no	known	marketing	authorization.	

	

12 Industrial	use	
	 2-Fluorodeschloroketamine	has	no	known	industrial	use.	

	

13 Non-medical	use,	abuse	and	dependence	
	 2-Fluorodeschloroketamine	is	a	ketamine	analogue	that	was	synthesized	in	2014	(2)	and	appeared	

on	the	European	illicit	drug	market	in	Spain	in	2016	(43).	Reports	on	online	forums	by	people	who	
use	drugs	provide	evidence	that	2-fluorodeschloroketamine	has	been	used	intentionally	for	its	
intoxicating	effects	(see	section	6).	This	substance	has	been	detected	in	seized	and	biological	
samples	in	at	least	11	countries	(see	section	16	for	list).	The	prevalence	of	chronic	use	of	and	
dependence	on	2-fluorodeschloroketamine	has	not	been	reported.		

	

14 Nature	and	magnitude	of	public	health	problems	related	to	misuse,	abuse	
and	dependence	
Since	its	emergence	as	a	novel	psychoactive	substance	in	2016,	2-fluorodeschloroketamine	has	
been	confirmed	analytically	in	post-mortem	samples	as	well	as	in	samples	collected	from	impaired	
drivers	and	emergency	department	admissions	in	several	countries,	including	Australia	(39),	Canada	
(39),	China	(33,38),	Denmark	(17),	Finland	(39),	France	(39),	Italy	(18,44)	and	the	USA	(34,39).		

	 Between	July	2019	and	May	2022,	11	cases	(five	post-mortem)	including	analytically	confirmed	2-
fluorodeschloroketamine	were	reported	to	the	Early	Warning	System	Tox-Portal	(39).	2-
Fluorodeschloroketamine	was	the	only	listed	substance	detected	in	four	cases.	In	three	of	the	
nonfatal	cases	and	two	of	the	fatalities,	2-fluorodeschloroketamine	was	designated	as	contributory	
(medium)	on	the	causality	scale	used	in	the	system.	In	two	fatalities	(in	Finland	and	in	France),	the	
effects	of	2-fluorodeschloroketamine	were	determined	to	be	causal	(high),	and	this	drug	was	the	
only	substance	listed	in	the	case	in	Finland.	Between	January	and	April	2020,	2-
fluorodeschloroketamine	was	the	sole	(or	one	of	only	a	few)	substance(s)	detected	in	six	samples	
analysed	by	Welsh	authorities	(40)	and	in	35	samples	analysed	in	a	laboratory	based	in	the	USA	
(45).		

	

15 Licit	production,	consumption	and	international	trade	
	 No	information	was	found.	

	

16 Illicit	manufacture	and	traffic	and	related	information	
In	China,	where	ketamine	has	been	a	prominent	drug	of	abuse	since	the	early	2000s,	at	least	60	
cases	of	analytically	confirmed	exposure	to	2-fluorodeschloroketamine	have	been	reported	recently	
(33,37,38).	In	19	of	20	cases	involving	2-fluorodeschloroketamine	reported	in	one	study,	use	with	
ketamine	or	another	ketamine	analogue	was	found	by	analysis	of	biological	samples	(33).	A	trend	of	
increasing	use	by	young	females	in	China	was	noted,	although	use	by	males	predominated	(38).	
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Analysis	of	wastewater	in	several	cities	in	southern	China	confirmed	continuous	use	of	2-
fluorodeschloroketamine	over	a	2-year	sampling	period	(2018–2020)	(15).	

	 In	Europe,	2-fluorodeschloroketamine	was	first	reported	in	2016	(29),	and	its	presence	was	
analytically	verified	in	biological	samples	collected	in	the	USA	in	2019	(34).	Samples	containing	2-
fluorodeschloroketamine	submitted	to	an	anonymous	testing	site	(between	2017	and	the	present)	
were	received	from	Austria	(n=7),	Canada	(n=1),	China	(n=8),	Netherlands	(Kingdom	of	the,	n=1),	
the	United	Kingdom	(n=1)	and	the	USA	(n=5)	(45).	As	submission	of	samples	was	voluntary,	the	
distribution	of	sites	of	origin	may	not	represent	the	global	distribution	or	trafficking	of	2-
fluorodeschloroketamine.	Other	countries	in	which	2-fluorodeschloroketamine	has	been	detected	
as	a	product	sample	or	measured	in	biological	samples	include	Australia	(39),	Denmark	(17),	Finland	
(39),	France	(39)	and	Italy	(18,44).	

	

17 Current	international	controls	and	their	impact	
	 2-Fluorodeschloroketamine	is	not	currently	under	international	control.	

	

18 Current	and	past	national	controls	
	 2-Fluorodeschloroketamine	is	regulated	under	national	psychoactive	drug	control	regulations	in	

Austria,	Canada,	China,	Germany,	Italy,	Latvia,	Switzerland,	Turkey,	and	the	United	Kingdom	(32,46).	
2-Fluorodeschloroketamine	does	not	appear	to	be	controlled	under	national	regulations	in	other	
countries.	

	

19 Other	medical	and	scientific	matters	relevant	for	a	recommendation	on	
scheduling	of	the	substance	
One	of	65	chocolate	samples	submitted	to	the	National	Anti-Drug	Laboratory	of	China	for	analysis	
was	found	to	contain	2-fluorodeschloroketamine	(5).	No	information	was	provided	on	the	source	of	
the	chocolate	samples	or	on	the	prevalence.	The	presence	of	2-fluorodeschloroketamine	and	other	
novel	psychoactive	substances	in	food	may	increase	the	risk	of	unintentional	exposure	(including	
paediatric).	
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