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Mark	Halsey	is	a	licensed	therapist,	founder,	and	chief	editor	of	Clean	Break	Recovery.	With	over	a	decade	of	addiction	treatment	experience,	Mark	deeply	understands...Read	more	We	all	know	that	there	is	a	significant	problem	with	drug	addiction	all	over	the	world.	As	a	result,	many	employers,	schools,	and	other	organizations	require	drug	testing
in	order	to	ensure	that	their	members	are	not	consuming	illegal	substances.	One	of	the	drugs	that	is	commonly	tested	for	is	opiates,	which	can	be	anything	from	heroin	to	prescription	painkillers.	But	what	drugs	will	show	up	as	opiates	on	a	drug	test?	In	this	article,	we	will	discuss	the	different	drugs	that	are	commonly	tested	for	and	which	ones	will
show	up	as	opiates	in	a	drug	test.	What	Drugs	Test	Positive	for	Opiates?	Opiate	drug	tests	are	used	to	detect	the	presence	of	one	or	more	opiates	or	opiate	metabolites	in	a	person’s	system.	Opiates	are	powerful	drugs	derived	from	the	opium	poppy	plant	and	can	be	used	to	treat	pain,	but	are	also	highly	addictive	and	can	be	abused.	Commonly	tested
drugs	that	are	considered	opiates	include	heroin,	oxycodone,	codeine,	morphine,	hydrocodone,	and	hydromorphone.	The	most	common	way	to	test	for	opiates	is	through	a	urine	or	blood	sample,	which	will	detect	the	presence	of	opiates	or	their	metabolites,	which	are	the	chemical	byproducts	created	by	the	body	when	it	processes	the	drug.	The	test
results	will	indicate	whether	a	person	has	recently	used	an	opiate.	In	some	cases,	a	saliva	or	hair	sample	can	also	be	used	to	detect	the	presence	of	opiates.	Prescription	Opiates	Prescription	opiates,	such	as	oxycodone,	codeine,	and	morphine,	are	commonly	prescribed	by	doctors	to	treat	pain.	These	drugs	are	highly	addictive	and	can	be	abused,	so
they	are	monitored	closely	by	doctors	and	drug	testing	is	often	used	to	ensure	that	they	are	being	used	as	prescribed.	If	a	person	tests	positive	for	a	prescription	opiate,	it	can	indicate	that	they	are	using	the	drug	without	a	prescription	or	taking	more	than	the	prescribed	dose.	A	positive	test	result	could	also	mean	that	the	person	has	recently	used	a
drug	containing	a	synthetic	form	of	an	opiate,	such	as	fentanyl.	Heroin	Heroin	is	an	illegal,	highly	addictive	drug	derived	from	the	opium	poppy	plant.	Heroin	use	is	increasing	in	the	United	States,	and	it	is	one	of	the	most	commonly	abused	drugs.	Heroin	is	usually	injected,	snorted,	or	smoked,	and	it	produces	a	powerful	high	that	can	lead	to	addiction.
Heroin	use	can	be	detected	through	a	urine	or	blood	test,	as	the	drug	and	its	metabolites	will	show	up	in	the	test	results.	A	positive	test	result	can	indicate	recent	use	of	heroin	or	other	opiates,	such	as	oxycodone	or	codeine.	Synthetic	Opiates	Synthetic	opiates,	such	as	fentanyl,	are	increasingly	being	used	as	a	substitute	for	heroin	and	other	opiates.
These	drugs	are	more	powerful	than	other	opiates	and	can	be	more	dangerous,	as	they	can	cause	an	overdose	more	easily.	Synthetic	opiates	are	usually	manufactured	in	labs	and	are	often	mixed	with	other	drugs,	such	as	heroin,	to	increase	their	potency.	Synthetic	opiates	can	be	detected	with	a	urine	or	blood	test,	just	like	other	opiates.	A	positive
test	result	can	indicate	recent	use	of	fentanyl	or	other	synthetic	opiates,	as	well	as	other	opiates	such	as	heroin	or	oxycodone.	Over-the-Counter	Opiates	Over-the-counter	(OTC)	opiate	drugs,	such	as	codeine,	are	available	without	a	prescription	and	are	sometimes	abused.	OTC	opiates	can	be	found	in	cough	syrups	and	other	medications,	and	can	be
detected	with	a	urine	or	blood	test.	A	positive	test	result	can	indicate	recent	use	of	an	OTC	opiate	or	other	opiate	drugs,	such	as	heroin	or	oxycodone.	It	is	important	to	note	that	OTC	medications	containing	codeine	are	not	considered	opiates,	as	they	do	not	produce	the	same	euphoric	effects	as	other	opiates.	Other	Opiates	In	addition	to	the	drugs
mentioned	above,	there	are	other	opiates	that	can	be	detected	with	a	urine	or	blood	test.	These	include	hydrocodone,	hydromorphone,	buprenorphine,	meperidine,	and	tramadol.	A	positive	test	result	can	indicate	recent	use	of	one	or	more	of	these	drugs,	as	well	as	other	opiates,	such	as	heroin	or	oxycodone.	It	is	important	to	note	that	some	of	these
drugs,	such	as	buprenorphine,	are	sometimes	prescribed	to	treat	addiction	and	should	only	be	taken	as	prescribed.	How	Long	do	Opiates	Stay	in	Your	System?	The	length	of	time	that	opiates	stay	in	your	system	depends	on	a	variety	of	factors,	such	as	the	type	of	drug	used,	your	age,	weight,	metabolism,	and	other	health	factors.	Generally,	opiates	can
be	detected	in	urine	for	up	to	four	days,	in	blood	for	up	to	two	days,	and	in	saliva	for	up	to	two	days.	However,	some	opiates,	such	as	heroin	and	fentanyl,	can	be	detected	in	urine	for	up	to	seven	days,	in	blood	for	up	to	four	days,	and	in	saliva	for	up	to	four	days.	Additionally,	chronic	opiate	use	can	be	detected	in	hair	for	up	to	90	days.	Factors	that
Affect	Detection	Times	There	are	several	factors	that	can	affect	the	length	of	time	that	opiates	stay	in	your	system	and	can	be	detected	on	a	drug	test.	These	include	your	age,	weight,	metabolism,	and	health	factors.	Additionally,	the	type	of	drug	used	can	also	affect	the	detection	time,	as	some	drugs	are	more	quickly	metabolized	than	others.	Testing
for	Opiates	Drug	tests	for	opiates	are	commonly	used	by	employers,	doctors,	and	law	enforcement	to	detect	the	presence	of	one	or	more	opiates	or	opiate	metabolites	in	a	person’s	system.	Commonly	tested	drugs	that	are	considered	opiates	include	heroin,	oxycodone,	codeine,	morphine,	hydrocodone,	and	hydromorphone.	The	most	common	way	to
test	for	opiates	is	through	a	urine	or	blood	sample,	which	will	detect	the	presence	of	opiates	or	their	metabolites.	In	some	cases,	a	saliva	or	hair	sample	can	also	be	used	to	detect	the	presence	of	opiates.	Top	6	Frequently	Asked	Questions	What	Are	Opiate	Drugs?	Opiate	drugs	are	a	type	of	medication	derived	from	the	opium	poppy	plant.	Common
opiate	drugs	include	heroin,	morphine,	codeine,	and	oxycodone.	These	drugs	are	used	to	treat	pain,	but	they	are	also	highly	addictive	and	can	lead	to	physical	and	psychological	dependence.	Additionally,	opiate	drugs	can	cause	dangerous	side	effects,	including	respiratory	depression	and	increased	risk	of	overdose.	Drug	tests	that	screen	for	opiates
typically	detect	the	presence	of	morphine,	codeine,	oxycodone,	and	hydrocodone	in	the	body.	However,	some	tests	may	also	be	able	to	detect	other	opiates,	such	as	hydromorphone,	oxymorphone,	and	buprenorphine.	Additionally,	some	drug	tests	may	be	able	to	detect	synthetic	opioids,	such	as	fentanyl	and	tramadol.	How	Accurate	Are	Opiate	Drug
Tests?	Opiate	drug	tests	are	generally	accurate	and	reliable	when	they	are	conducted	correctly.	However,	the	accuracy	of	the	results	may	be	affected	by	factors	such	as	the	type	of	test	that	is	used,	how	recently	the	drug	was	used,	and	the	amount	of	the	drug	in	the	body.	What	Is	the	Detection	Window	for	Opiate	Drugs?	The	detection	window	for
opiate	drugs	varies	depending	on	the	type	of	drug	and	how	often	it	is	used.	Generally,	opiate	drugs	can	be	detected	in	a	drug	test	for	up	to	three	days	after	they	are	used.	However,	some	drugs	may	be	detectable	for	longer	periods	of	time,	such	as	codeine,	which	can	be	detected	for	up	to	four	days.	What	Are	the	Signs	of	Opiate	Abuse?	Signs	of	opiate
abuse	include	euphoria,	sedation,	changes	in	mood,	impaired	coordination,	slowed	breathing,	and	constricted	pupils.	Additionally,	individuals	who	are	abusing	opiates	may	also	suffer	from	physical	and	psychological	dependence	and	experience	withdrawal	symptoms	when	they	stop	taking	the	drug.	Can	Opiates	Be	Used	Safely?	Yes,	opiates	can	be
used	safely	when	they	are	prescribed	by	a	doctor	and	taken	as	directed.	It	is	important	to	take	these	drugs	exactly	as	prescribed	in	order	to	avoid	the	risk	of	addiction	and	overdose.	It	is	also	important	to	talk	to	a	doctor	about	any	potential	side	effects	and	to	never	share	opiate	medications	with	others.	The	Different	Drug	Testing	Panels	And	What
They	Screen	For	In	conclusion,	it	is	important	to	be	aware	of	the	drugs	that	can	show	up	as	opiates	on	a	drug	test.	While	there	are	some	prescription	medications	that	may	cause	a	false	positive	for	opiates,	there	are	also	many	illegal	drugs	that	can	lead	to	a	positive	result.	It	is	important	to	not	only	understand	the	drugs	that	are	being	looked	for	in	a
drug	test	but	also	to	be	aware	of	the	laws	and	regulations	concerning	the	possession	and	use	of	these	drugs.	Being	aware	of	the	laws	and	regulations	can	help	ensure	that	individuals	are	not	unknowingly	putting	themselves	at	risk	of	being	found	in	violation.	Mark	HalseyChief	Editor	of	-	Cleanbreak	Recovery	Share	—	copy	and	redistribute	the	material
in	any	medium	or	format	for	any	purpose,	even	commercially.	Adapt	—	remix,	transform,	and	build	upon	the	material	for	any	purpose,	even	commercially.	The	licensor	cannot	revoke	these	freedoms	as	long	as	you	follow	the	license	terms.	Attribution	—	You	must	give	appropriate	credit	,	provide	a	link	to	the	license,	and	indicate	if	changes	were	made	.
You	may	do	so	in	any	reasonable	manner,	but	not	in	any	way	that	suggests	the	licensor	endorses	you	or	your	use.	ShareAlike	—	If	you	remix,	transform,	or	build	upon	the	material,	you	must	distribute	your	contributions	under	the	same	license	as	the	original.	No	additional	restrictions	—	You	may	not	apply	legal	terms	or	technological	measures	that
legally	restrict	others	from	doing	anything	the	license	permits.	You	do	not	have	to	comply	with	the	license	for	elements	of	the	material	in	the	public	domain	or	where	your	use	is	permitted	by	an	applicable	exception	or	limitation	.	No	warranties	are	given.	The	license	may	not	give	you	all	of	the	permissions	necessary	for	your	intended	use.	For	example,
other	rights	such	as	publicity,	privacy,	or	moral	rights	may	limit	how	you	use	the	material.	“Opiates”	refers	to	any	drug	that	is	derived	from	the	opium	poppy,	including	the	natural	products	morphine	and	codeine,	and	semi-synthetic	drugs	such	as	heroin.	The	term	“opioid”	is	more	general,	referring	to	any	drug	that	acts	on	the	opioid	receptor.	Opioid
analgesics	comprise	a	large	group	of	substances	that	control	pain	by	depressing	the	central	nervous	system.	Large	doses	of	morphine	can	produce	higher	tolerance	levels,	physiological	dependency	in	users,	and	may	lead	to	substance	abuse.	Morphine	is	excreted	unmetabolized,	and	is	also	the	major	metabolic	product	of	codeine	and	heroin.	Morphine
is	detectable	in	the	urine	for	several	days	after	an	opiate	dose.	The	DrugCheck®	Drug	of	Abuse	Test	yields	a	positive	result	when	the	concentration	of	opiate	exceeds	the	300	ng/mL	cut-off	level.	Screening	Cut-off:	2,000	ng/ml	DEA	Drug	Class:	Narcotic	Type:	Drug	depended;	either	Illicit	Drug	or	Prescription	Drug	Trade	Names:	Acetaminophen,	Actiq,
Bitartrate,	Diacetylmorphine,	Codeine,	Diamorphine,	Dilaudid,	Dolophine,	Duragesic,	Eth-Oxydose,	Empirin,	Fentanyl,	Fioricet	w/Codeine,	Fiorinal,	Guaifenesin	w/Codeine,	Heroin,	Hycodan,	Hydrocodone,	Hydro-Morphone,	Laudanum,	Lortab,	Lorcet,	Opium,	Oxycontin,	Oxyir,	Oxycontin,	Oxyfast,	Paregoric,	Percolone,	Prometorhazine	w/Codeine,
Robitussin	A-C,	Roxanol,	Roxicodone,	Roxicodone	Intensol,	Sublimaze,	Morphine,	Opium,	Oxycodone,	Tussionex,	Tylenol	3,	Vicodin,	Vicoprofen	Street	Names:	Black	Tar,	Captain,	Chiva,	Cody,	Doors	&	Fours,	Horse,	Killer,	Loads,	Negra		Oxy,	O.C.,	Pancakes	&	Syrup,	Shit,	Skag,	Skunk,	Smack,	Schoolboy,	Tango	And	Cash,	Tar,	Thunder,	Tnt,	Toxy,
Toys,	Vike,	Watson-387,	White	Horse,	White	Stuff,	Zero	A-Bomb	Drug	Information	Opiate	(OPI)	refers	to	any	drug	that	is	derived	from	the	opium	poppy,	including	the	natural	products,	morphine	and	codeine,	and	the	semi-synthetic	drugs	such	as	heroin.		Opioid	is	more	general,	referring	to	any	drug	that	acts	on	the	opioid	receptor.	Opioid	analgesics
comprise	a	large	group	of	substances	that	control	pain	by	depressing	the	central	nervous	system.	Large	doses	of	morphine	can	produce	higher	tolerance	levels,	physiological	dependency	in	users,	and	may	lead	to	substance	abuse.	Morphine	is	excreted	unmetabolized,	and	is	also	the	major	metabolic	product	of	codeine	and	heroin.	Morphine	is
detectable	in	the	urine	for	several	days	after	an	opiate	dose.	Drug	Enforcement	Agency	(DEA)	Drug	Classification	and	Effects	Information	Classification/Schedule	I	or	2:	Drug	Depended;	I	=	Illicit	drugs	with	no	medical	use;	high	potential	for	abuse;	or	II	=	Prescription	drugs	with	high	potential	for	abuse	and	physical	dependency	Physical	Dependency:
High	Psychological	Dependency:	High	Tolerance:	Yes	Possible	Effects:	Euphoria,	drowsiness,	respiratory	depression,	constricted	pupils,	nausea	Effects	of	Overdose:	Slow	and	shallow	breathing,	clammy	skin,	convulsions,	coma,	possible	death	Withdrawal	Syndrome:	Watery	eyes,	runny	nose,	yawning,	loss	of	appetite,	irritability,	tremors,	panic,
cramps,	nausea,	chills	and	sweating	Resources	DEA	Chart	Drugs	of	Abuse,	Uses	and	Effects	DEA	Drug	Classes	DEA	Drugs	and	Chemicals	of	Concern	DEA:	Opiates,	Narcotics	Information	DEA:	Opiates,	Opium	Information	DEA:	Opiates,	Hydrocodone	Information	Drug	Free	America	Report:	Opiates,	Opium	General	Drug	Information	on	Drugs.com
NIDA	–	Opiates,	Heroin	Drug	Abuse	Report	NIDA	Commonly	Abused	Drugs	NLM/NIH:	Opiates,	Heroin	Drugs	Information	Opiates	Wikipedia	Information	Street	Drug	Information:	Opiates,	Heroin	Street	Drug	Information:	Opiates,	Opium	White	House	Information	on:	Opiates,	Heroin	,	the	free	encyclopedia	that	anyone	can	edit.	110,331	active	editors
7,023,683	articles	in	English	Game	Boy,	platform	of	Donkey	Kong	Land	Donkey	Kong	Land	is	a	platform	game	developed	by	Rare	and	published	by	Nintendo	for	the	Game	Boy	(pictured).	Released	on	June	26,	1995,	it	condenses	the	side-scrolling	gameplay	of	Donkey	Kong	Country	with	a	different	level	design	and	boss	fights.	The	player	controls
Donkey	Kong	and	Diddy	Kong	as	they	recover	their	stolen	banana	hoard	from	King	K.	Rool.	Development	began	in	1994:	Rare's	Game	Boy	programmer,	Paul	Machacek,	developed	Land	as	an	original	game	rather	than	a	port	of	Country,	believing	that	it	would	be	a	better	use	of	resources.	Land	features	pre-rendered	graphics	converted	to	sprites
through	a	compression	technique.	Rare	retooled	Country's	gameplay	to	account	for	the	lower-quality	display,	and	David	Wise	and	Graeme	Norgate	converted	the	soundtrack	to	the	Game	Boy's	sound	chip.	Critics	praised	it	as	successfully	translating	Country's	gameplay,	visuals,	and	music	to	the	Game	Boy.	Land	was	rereleased	for	the	Nintendo	3DS
and	the	Nintendo	Switch.	(Full	article...)	Recently	featured:	History	of	education	in	Wales	(1701–1870)	White	dwarf	Battle	of	Groix	Archive	By	email	More	featured	articles	About	Mendel	Catholic	High	School	...	that	Mendel	Catholic	High	School	(pictured)	raised	$15	million	through	hosting	weekly	house	dances	from	1975?	...	that	singer	Karin	Ann
made	headlines	after	performing	live	on	Polish	state	television	wrapped	in	a	rainbow	flag?	...	that	voters	approved	a	600-percent	increase	in	property	taxes	to	fund	programs	at	Valley	Medical	Center?	...	that	the	Diocese	of	Poreč	and	Pula	was	nearly	bankrupted	over	a	dispute	with	the	Italian	Benedictines,	a	case	that	Dražen	Kutleša	is	credited	with
quietly	resolving?	...	that	the	Dutch	government	considered	converting	the	incomplete	Java-class	cruisers	into	English	Channel	ferries?	...	that	Jack	Reardon	received	a	heart	transplant	while	serving	as	the	mayor	of	Kansas	City?	...	that	the	symbol	for	equality	in	mathematics	was	not	used	for	61	years	after	its	introduction,	and	was	later	popularized	by
Isaac	Newton?	...	that	stand-up	comedian	Dustin	Nickerson	has	said	that	his	children	have	veto	power	over	any	jokes	he	might	tell	about	them?	...	that	Saint-Saëns's	Phaéton	was	described	by	a	critic	after	its	premiere	as	"the	noise	of	a	hack	coming	down	from	Montmartre"?	Archive	Start	a	new	article	Nominate	an	article	Trifid	and	Lagoon	nebulae
The	Vera	C.	Rubin	Observatory	in	Chile	releases	the	first	light	images	(example	shown)	from	its	new	8.4-metre	(28	ft)	telescope.	In	basketball,	the	Oklahoma	City	Thunder	defeat	the	Indiana	Pacers	to	win	the	NBA	Finals.	An	attack	on	a	Greek	Orthodox	church	in	Damascus,	Syria,	kills	at	least	25	people.	The	United	States	conducts	military	strikes	on
three	nuclear	facilities	in	Iran.	In	rugby	union,	the	Crusaders	defeat	the	Chiefs	to	win	the	Super	Rugby	Pacific	final.	Ongoing:	Gaza	war	Iran–Israel	war	Russian	invasion	of	Ukraine	timeline	Sudanese	civil	war	timeline	Recent	deaths:	Maria	Voce	Wes	Hildreth	Lucien	Nedzi	Anne	Burrell	Frederick	W.	Smith	Ron	Taylor	Nominate	an	article	June	26
Douglas	Skymaster	plane	Amana	1740	–	War	of	Jenkins'	Ear:	Spanish	troops	stormed	the	British-held	strategically	crucial	position	of	Fort	Mose	in	Spanish	Florida.	1945	–	At	a	conference	in	San	Francisco,	delegates	from	50	nations	signed	a	charter	establishing	the	United	Nations.	1950	–	A	Douglas	DC-4	Skymaster	aircraft	(pictured)	crashed	after
departing	from	Perth,	becoming	the	worst	peacetime	aviation	accident	in	Australia's	history.	2010	–	A	G20	summit,	the	largest	and	most	expensive	security	operation	in	Canadian	history,	began	in	downtown	Toronto.	2015	–	The	U.S.	Supreme	Court	ruled	in	Obergefell	v.	Hodges	that	the	right	of	same-sex	couples	to	marry	is	guaranteed	by	the
Fourteenth	Amendment.	Robert	the	Lotharingian	(d.	1095)George	IV	of	the	United	Kingdom	(d.	1830)Walter	C.	Root	(d.	1925)Pavel	Belyayev	(b.	1925)	More	anniversaries:	June	25	June	26	June	27	Archive	By	email	List	of	days	of	the	year	About	Atacamite	is	a	copper	halide	mineral:	a	copper(II)	chloride	hydroxide	with	the	chemical	formula
Cu2Cl(OH)3.	It	was	first	described	in	1802	by	Dmitri	Alekseyevich	Golitsyn	from	deposits	in	Chile's	Atacama	Desert,	after	which	it	is	named.	Atacamite	is	a	comparatively	rare	mineral,	formed	from	primary	copper	minerals	in	the	oxidation	or	weathering	zone	of	arid	climates.	It	has	also	been	reported	as	a	volcanic	sublimate	from	fumarole	deposits,	as
sulfide	alteration	products	in	black	smokers.	This	photograph	shows	a	specimen	of	atacamite,	on	a	malachite	matrix,	from	the	Mount	Gunson	Mines	in	South	Australia.	The	picture	was	focus-stacked	from	42	separate	images.	Photograph	credit:	Ivar	Leidus	Recently	featured:	Turban	Head	eagle	Springbok	Geraldine	Ulmar	Archive	More	featured
pictures	Community	portal	–	The	central	hub	for	editors,	with	resources,	links,	tasks,	and	announcements.	Village	pump	–	Forum	for	discussions	about	Wikipedia	itself,	including	policies	and	technical	issues.	Site	news	–	Sources	of	news	about	Wikipedia	and	the	broader	Wikimedia	movement.	Teahouse	–	Ask	basic	questions	about	using	or	editing
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calendar172	before	ROC民前172年Nanakshahi	calendar272Thai	solar	calendar2282–2283Tibetan	calendar阴土羊年(female	Earth-Goat)1866	or	1485	or	713				—	to	—阳金猴年(male	Iron-Monkey)1867	or	1486	or	714	Wikimedia	Commons	has	media	related	to	1740.	1740	(MDCCXL)	was	a	leap	year	starting	on	Friday	of	the	Gregorian	calendar	and	a	leap
year	starting	on	Tuesday	of	the	Julian	calendar,	the	1740th	year	of	the	Common	Era	(CE)	and	Anno	Domini	(AD)	designations,	the	740th	year	of	the	2nd	millennium,	the	40th	year	of	the	18th	century,	and	the	1st	year	of	the	1740s	decade.	As	of	the	start	of	1740,	the	Gregorian	calendar	was	11	days	ahead	of	the	Julian	calendar,	which	remained	in
localized	use	until	1923.	Calendar	year	January	8	–	All	237	crewmen	on	the	Dutch	East	India	Company	ship	Rooswijk	are	drowned	when	the	vessel	strikes	the	shoals	of	Goodwin	Sands,	off	of	the	coast	of	England,	as	it	is	beginning	its	second	voyage	to	the	Indies.	The	wreckage	is	discovered	more	than	250	years	later,	in	2004.[1]	February	20	–	The
North	Carolina	General	Assembly	incorporates	the	town	of	Newton	as	Wilmington,	North	Carolina,	named	for	Spencer	Compton,	1st	Earl	of	Wilmington	and	patron	of	Royal	Governor	Gabriel	Johnston.	March	16	–	King	Edward	of	the	Miskito	Indians	signs	a	treaty	making	his	kingdom,	located	on	the	coast	of	modern-day	Nicaragua,	a	protectorate	of
Great	Britain.[2]	March	25	–	Construction	begins	on	Bethesda	Orphanage	for	boys	near	Savannah,	Georgia,	founded	by	George	Whitefield.	April	8	–	War	of	the	Austrian	Succession:	The	Royal	Navy	captures	the	Spanish	ship	of	the	line	Princesa	off	Cape	Finisterre	and	takes	her	into	British	service.	May	31	–	Frederick	II	becomes	King	in	Prussia	upon
the	death	of	his	father,	Frederick	William	I.	June	1	–	Plantation	Act	1740	or	Naturalization	Act	1740	of	the	Parliament	of	Great	Britain	comes	into	effect	providing	for	Protestant	alien	immigrants	(including	Huguenots,	and	also	Jews)	residing	in	the	American	colonies	for	7	years	to	receive	British	nationality.	June	16	–	Pour	le	Mérite	first	awarded	in
Prussia	as	a	military	honour.	June	26	–	War	of	Jenkins'	Ear:	Siege	of	Fort	Mose	–	A	Spanish	column	of	300	regular	troops,	free	Black	militia	and	Indian	auxiliaries	storms	Britain's	strategically	crucial	position	of	Fort	Mose,	Florida.	July	7	–	Adam	Smith	sets	out	from	Scotland	to	take	up	a	scholarship	at	Balliol	College,	Oxford.[3]	July	11	–	Pogrom:	Jews
are	expelled	from	Little	Russia.	August	1	–	The	song	Rule,	Britannia!	is	first	performed	at	Cliveden,	the	country	home	of	Frederick,	Prince	of	Wales,	in	England.[4]	August	17	–	Pope	Benedict	XIV	succeeds	Pope	Clement	XII,	as	the	247th	pope.	September	8	–	Hertford	College,	Oxford,	England,	is	founded	for	the	first	time.[5]	October	9–22	–	Batavia
Massacre:	Troops	of	the	Dutch	East	India	Company	massacre	5,000–10,000	Chinese	Indonesians	in	Batavia.[6]	October	20	–	Maria	Theresa	inherits	the	hereditary	dominions	of	the	Habsburg	monarchy	(Austria,	Bohemia,	Hungary	and	modern-day	Belgium)	under	the	terms	of	the	Pragmatic	Sanction	of	1713	on	the	death	of	her	father,	Charles	VI.	Her
succession	to	the	Holy	Roman	Empire	is	contested	widely	because	she	is	a	woman,	but	she	will	reign	for	40	years.	November	6	–	Samuel	Richardson's	popular	and	influential	epistolary	novel,	Pamela;	or,	Virtue	Rewarded,	is	published	anonymously	in	London.	November	14	–	The	University	of	Pennsylvania	is	officially	established.	December	16	–
Frederick	II	of	Prussia	invades	the	Habsburg	possession	of	Silesia,	starting	the	War	of	the	Austrian	Succession.	Enfield,	North	Carolina,	is	founded.	Spain	begins	construction	on	Fort	Matanzas	in	the	Matanzas	Inlet,	approximately	15	miles	(24	km)	south	of	St.	Augustine,	Florida.	The	fairy-tale	Beauty	and	the	Beast	by	French	novelist	Gabrielle-
Suzanne	Barbot	de	Villeneuve	was	published.	February	4	–	Carl	Michael	Bellman,	Swedish	poet,	composer	(d.	1795)	February	15	–	Juan	Andrés,	Spanish	Jesuit	(d.	1817)	February	16	–	Giambattista	Bodoni,	Italian	publisher	and	engraver	(d.	1813)	February	17	–	John	Sullivan,	American	General	in	the	American	Revolutionary	War,	delegate	in	the
Continental	Congress	(d.	1795)	March	–	Johann	van	Beethoven,	German	musician,	father	of	Ludwig	van	Beethoven	(d.	1792)	March	16	–	Johann	Jacob	Schweppe,	German-born	inventor,	founder	of	the	Schweppes	Company	(d.	1821)	April	7	–	Haym	Salomon,	Polish-Jewish	American	financier	of	the	American	Revolution	(d.	1785)	April	14	–	Anna	Strong,
Patriot	spy	during	the	American	Revolutionary	War	(d.	1812)	May	7	–	Nikolai	Arkharov,	Russian	police	chief	(d.	1814)	Marquis	de	Sade	June	2	–	Marquis	de	Sade,	French	author,	for	whom	sadism	is	named	(d.	1814)	June	24	–	Juan	Ignacio	Molina,	Spanish-Chilean	Jesuit	priest,	naturalist,	historian,	translator,	geographer,	botanist,	ornithologist	and
linguist	(d.	1829)	June	27	–	James	Woodforde,	English	clergyman	and	diarist	(d.	1803)	July	27	–	Jeanne	Baré,	French	explorer	(d.	1803)	August	23	–	Emperor	Ivan	VI	of	Russia	(d.	1764)	August	26	–	Joseph-Michel	Montgolfier,	French	inventor	(d.	1810)	September	12	–	Johann	Heinrich	Jung,	German	writer	(d.	1817)	September	23	–	Empress	Go-
Sakuramachi	of	Japan	(d.	1813)	September	25	–	Hercules	Mulligan,	tailor	and	spy	during	the	American	Revolutionary	War	(d.	1825)	October	29	–	James	Boswell,	Scottish	author	(d.	1795)	October	31	–	Philip	James	de	Loutherbourg,	English	artist	(d.	1812)	December	–	Elisabeth	Olin,	Swedish	opera	singer	(d.	1828)	Ali	Pasha	of	Ioannina,	Albanian	ruler
(d.	1822)	Margaret	Bingham,	Countess	of	Lucan,	born	Margaret	Smith,	English	portrait	miniature	painter	and	writer	(d.	1814)[7]	John	Milton,	American	politician	and	officer	of	the	Continental	Army	(d.	1817)	(earliest	estimated	date	of	birth)	Septimanie	d'Egmont,	French	salonist	(d.	1773)	Pope	Clement	XII	Frederick	William	I,	King	in	Prussia	Saint
Theophilus	of	Corte	Charles	VI,	Holy	Roman	Emperor	Anna,	Empress	of	Russia	January	–	Louise	Élisabeth	de	Joybert,	politically	active	Canadian	governors'	wife	(b.	1673)	January	5	–	Antonio	Lotti,	Italian	composer	(b.	1667)	January	17	–	Matthias	Buchinger,	German	artist	(b.	1674)	January	20	–	Niccolò	Comneno	Papadopoli,	Italian	jurist	of	religious
law	and	historian	(b.	1655)	January	21	–	Nicholas	Trott,	colonial	magistrate,	South	Carolina	Chief	Justice	(b.	1663)	January	27	–	Louis	Henri,	Duke	of	Bourbon,	Prime	Minister	of	France	(b.	1692)	January	29	–	Richard	Lumley,	2nd	Earl	of	Scarbrough	(b.	1686)	February	6	–	Pope	Clement	XII	(b.	1652)[8]	February	23	–	Massimiliano	Soldani	Benzi,	Italian
artist	(b.	1656)	February	29	–	Pietro	Ottoboni,	Italian	cardinal	(b.	1667)	March	23	–	Olof	Rudbeck	the	Younger,	Swedish	scientist	and	explorer	(b.	1660)	April	28	–	Bajirao	I,	Great	Maratha	warrior	and	Prime	Minister	of	Marartha	Empire	(b.1700)	April	23	–	Thomas	Tickell,	English	writer	(b.	1685)	May	17	–	Jean	Cavalier,	French	Protestant	rebel	leader
(b.	1681)	May	31	–	Frederick	William	I,	King	in	Prussia	(b.	1688)	June	1	–	Samuel	Werenfels,	Swiss	theologian	(b.	1657)	June	6	–	Alexander	Spotswood,	British	governor	of	Virginia	Colony	(b.	1676)	June	17	Theophilus	of	Corte,	Italian	Roman	Catholic	priest,	preacher	and	missionary,	canonized	(b.	1676)	William	Wyndham,	English	politician	(b.	1687)
June	18	–	Piers	Butler,	3rd	Viscount	Galmoye,	Anglo-Irish	nobleman	(b.	1652)	July	2	–	Thomas	Baker,	English	antiquarian	(b.	1656)	October	5	–	Johann	Philipp	Baratier,	German	scholar	(b.	1721)	October	11	–	Princess	Magdalena	Augusta	of	Anhalt-Zerbst,	Duchess	of	Saxe-Gotha-Altenburg	(b.	1679)	October	20	–	Charles	VI,	Holy	Roman	Emperor	(b.
1685)	October	28	–	Anna,	Empress	of	Russia	(b.	1693)	December	1	–	John	Abernethy,	Irish	Protestant	minister	(b.	1680)	December	20	–	Richard	Boyle,	2nd	Viscount	Shannon,	British	military	officer	and	statesman	(b.	1675)	December	30	–	John	Senex,	English	geographer	(b.	ca.	1678)[9]	^	Wendy	van	Duivenvoorde,	Dutch	East	India	Company
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18th	century	State	leaders	16th	century	17th	century	18th	century	Decades	1600s	1610s	1620s	1630s	1640s	1650s	1660s	1670s	1680s	1690s	Categories:	Births	–	Deaths	Establishments	–	Disestablishments	vte	The	17th	century	lasted	from	January	1,	1601	(represented	by	the	Roman	numerals	MDCI),	to	December	31,	1700	(MDCC).	It	falls	into	the
early	modern	period	of	Europe	and	in	that	continent	(whose	impact	on	the	world	was	increasing)	was	characterized	by	the	Baroque	cultural	movement,	the	latter	part	of	the	Spanish	Golden	Age,	the	Dutch	Golden	Age,[1]	the	French	Grand	Siècle	dominated	by	Louis	XIV,	the	Scientific	Revolution,	the	world's	first	public	company	and	megacorporation
known	as	the	Dutch	East	India	Company,	and	according	to	some	historians,	the	General	Crisis.	From	the	mid-17th	century,	European	politics	were	increasingly	dominated	by	the	Kingdom	of	France	of	Louis	XIV,	where	royal	power	was	solidified	domestically	in	the	civil	war	of	the	Fronde.	The	semi-feudal	territorial	French	nobility	was	weakened	and
subjugated	to	the	power	of	an	absolute	monarchy	through	the	reinvention	of	the	Palace	of	Versailles	from	a	hunting	lodge	to	a	gilded	prison,	in	which	a	greatly	expanded	royal	court	could	be	more	easily	kept	under	surveillance.	With	domestic	peace	assured,	Louis	XIV	caused	the	borders	of	France	to	be	expanded.	It	was	during	this	century	that	the
English	monarch	became	increasingly	involved	in	conflicts	with	the	Parliament	-	this	would	culminate	in	the	English	civil	war	and	an	end	to	the	dominance	of	the	English	monarchy.A	scene	on	the	ice,	Dutch	Republic,	first	half	of	the	17th	centuryBy	the	end	of	the	century,	Europeans	were	masters	of	logarithms,	electricity,	the	telescope	and
microscope,	calculus,	universal	gravitation,	Newton's	Laws	of	Motion,	air	pressure,	and	calculating	machines	due	to	the	work	of	the	first	scientists	of	the	Scientific	Revolution,	including	Galileo	Galilei,	Johannes	Kepler,	René	Descartes,	Pierre	Fermat,	Blaise	Pascal,	Robert	Boyle,	Christiaan	Huygens,	Antonie	van	Leeuwenhoek,	Robert	Hooke,	Isaac
Newton,	and	Gottfried	Wilhelm	Leibniz.	It	was	also	a	period	of	development	of	culture	in	general	(especially	theater,	music,	visual	arts	and	philosophy).	Some	of	the	greatest	inventions	took	place	in	this	century.	It	was	during	this	period	that	the	European	colonization	of	the	Americas	began	in	earnest,	including	the	exploitation	of	the	silver	deposits,
which	resulted	in	bouts	of	inflation	as	wealth	was	drawn	into	Europe.[2]	Also	during	this	period,	there	would	be	a	more	intense	European	presence	in	Southeast	Asia	and	East	Asia	(such	as	the	colonization	of	Taiwan).	These	foreign	elements	would	contribute	to	a	revolution	in	Ayutthaya.	The	Mataram	Sultanate	and	the	Aceh	Sultanate	would	be	the
major	powers	of	the	region,	especially	during	the	first	half	of	the	century.[2]	In	the	Islamic	world,	the	gunpowder	empires	–	the	Ottoman,	Safavid,	and	Mughal	–	grew	in	strength	as	well.	The	southern	half	of	India	would	see	the	decline	of	the	Deccan	Sultanates	and	extinction	of	the	Vijayanagara	Empire.	The	Dutch	would	colonize	Ceylon	and	endure
hostilities	with	Kandy.	The	end	of	the	17th	century	saw	the	first	major	surrender	of	Ottoman	territory	in	Europe	when	the	Treaty	of	Karlowitz	ceded	most	of	Hungary	to	the	Habsburgs	in	1699.	In	Japan,	Tokugawa	Ieyasu	established	the	Tokugawa	shogunate	at	the	beginning	of	the	century,	beginning	the	Edo	period;	the	isolationist	Sakoku	policy
began	in	the	1630s	and	lasted	until	the	19th	century.	In	China,	the	collapsing	Ming	dynasty	was	challenged	by	a	series	of	conquests	led	by	the	Manchu	warlord	Nurhaci,	which	were	consolidated	by	his	son	Hong	Taiji	and	finally	consummated	by	his	grandson,	the	Shunzhi	Emperor,	founder	of	the	Qing	dynasty.[3]	Qing	China	spent	decades	of	this
century	with	economic	problems	(results	of	civil	wars	between	the	Qing	and	former	Ming	dynasty	loyalists),	only	recovering	well	at	the	end	of	the	century.	The	greatest	military	conflicts	of	the	century	were	the	Thirty	Years'	War,[4]	Dutch–Portuguese	War,[5]	the	Great	Turkish	War,	the	Nine	Years'	War,	Mughal–Safavid	Wars,	and	the	Qing	annexation
of	the	Ming.	For	a	chronological	guide,	see	Timeline	of	the	17th	century.	Main	articles:	1600s,	1610s,	1620s,	1630s,	and	1640s	Persian	Ambassador	during	his	entry	into	Kraków	for	the	wedding	ceremonies	of	King	Sigismund	III	of	Poland	in	1605.	1601:	4th	Spanish	Armada;	in	the	Battle	of	Kinsale,	England	defeats	Irish	and	Spanish	forces,	driving	the
Gaelic	aristocracy	out	of	Ireland	and	destroying	the	Gaelic	clan	system.	1601–1603:	The	Russian	famine	of	1601–1603	kills	perhaps	one-third	of	Russia.[6]	1602:	Matteo	Ricci	produces	the	Map	of	the	Myriad	Countries	of	the	World	(坤輿萬國全圖,	Kūnyú	Wànguó	Quántú),	a	world	map	that	will	be	used	throughout	East	Asia	for	centuries.	1602:	The	Dutch
East	India	Company	(VOC)	is	established	by	merging	competing	Dutch	trading	companies.[7]	Its	success	contributes	to	the	Dutch	Golden	Age.	1603:	Elizabeth	I	of	England	dies	and	is	succeeded	by	her	cousin	King	James	VI	of	Scotland,	uniting	the	crowns	of	Scotland	and	England.	1603:	Tokugawa	Ieyasu	takes	the	title	of	shōgun,	establishing	the
Tokugawa	shogunate.	This	begins	the	Edo	period,	which	will	last	until	1868.	1603:	In	Nagasaki,	the	Portuguese	Jesuit	missionary	João	Rodrigues	publishes	Nippo	Jisho,	the	first	dictionary	of	Japanese	to	a	European	(Portuguese)	language.	1605:	The	King	of	Gowa,	a	Makassarese	kingdom	in	South	Sulawesi,	converts	to	Islam.Tsar	Michael	I	of	Russia
reigned	1613–1645	1605–1627:	The	reign	of	Mughal	emperor	Jahangir	after	the	death	of	emperor	Akbar.	1606:	The	Long	Turkish	War	between	the	Ottoman	Empire	and	Austria	is	ended	with	the	Peace	of	Zsitvatorok—Austria	abandons	Transylvania.	1606:	Treaty	of	Vienna	ends	an	anti-Habsburg	uprising	in	Royal	Hungary.	1606:	Willem	Janszoon
captained	the	first	recorded	European	landing	on	the	Australian	continent,	sailing	from	Bantam,	Java,	in	the	Duyfken.	1607:	Flight	of	the	Earls	(the	fleeing	of	most	of	the	native	Gaelic	aristocracy)	occurs	from	County	Donegal	in	the	west	of	Ulster	in	Ireland.	1607:	Iskandar	Muda	becomes	the	Sultan	of	Aceh	for	30	years.	He	will	launch	a	series	of	naval
conquests	that	will	transform	Aceh	into	a	great	power	in	the	western	Malay	Archipelago.	1610:	The	Polish–Lithuanian	Commonwealth	army	defeats	combined	Russian–Swedish	forces	at	the	Battle	of	Klushino	and	conquers	Moscow.	1610:	King	Henry	IV	of	France	is	assassinated	by	François	Ravaillac.	1611:	The	Pontifical	and	Royal	University	of	Santo
Tomas,	the	oldest	existing	university	in	Asia,	is	established	by	the	Dominican	Order	in	Manila[8]	1611:	The	first	publication	of	the	King	James	Bible.	1612:	The	first	Cotswold	Olympic	Games,	an	annual	public	celebration	of	games	and	sports	begins	in	the	Cotswolds,	England.	1613:	The	Time	of	Troubles	in	Russia	ends	with	the	establishment	of	the
House	of	Romanov,	which	rules	until	1917.	1613–1617:	Polish–Lithuanian	Commonwealth	is	invaded	by	the	Tatars	dozens	of	times.[9]James	I	of	England	and	VI	of	Scotland	ruled	in	the	first	quarter	of	the	17th	century	1613:	The	Dutch	East	India	Company	is	forced	to	evacuate	Gresik	due	to	the	Mataram	siege	in	neighboring	Surabaya.	The	dutch
negotiates	with	Mataram	and	is	allowed	to	set	up	a	trading	post	in	Jepara.	1614–1615:	The	Siege	of	Osaka	(last	major	threat	to	Tokugawa	shogunate)	ends.	1616:	The	last	remaining	Moriscos	(Moors	who	had	nominally	converted	to	Christianity)	in	Spain	are	expelled.	1616:	English	poet	and	playwright	William	Shakespeare	dies.	1618:	The
Defenestration	of	Prague.	1618:	The	Bohemian	Revolt	precipitates	the	Thirty	Years'	War,	which	devastates	Europe	in	the	years	1618–48.	1618:	The	Manchus	start	invading	China.	Their	conquest	eventually	topples	the	Ming	dynasty.	1619:	European	slaving	reaches	America	when	the	first	Africans	are	brought	to	the	present-day	United	States.	1619:
The	Dutch	East	India	Company	storm	Jayakarta	and	withstand	a	months-long	siege	by	the	combined	English,	Bantenese	and	Jayakartan	forces.	They	are	relieved	by	Jan	Pieterszoon	Coen	and	a	fleet	of	ships	from	Ambon.	The	dutch	destroys	Jayakarta	and	builds	its	new	headquarters,	Batavia,	on	top	of	it.	1620–1621:	Polish–Ottoman	War	over	Moldavia.
1620:	Bethlen	Gabor	allies	with	the	Ottomans	and	an	invasion	of	Moldavia	takes	place.	The	Polish	suffer	a	disaster	at	Cecora	on	the	River	Prut.	1620:	The	Mayflower	sets	sail	from	Plymouth,	England	to	what	became	the	Plymouth	Colony	in	New	England.The	1622	massacre	was	instrumental	in	causing	English	colonists	to	view	all	natives	as	enemies
1621:	The	Battle	of	Chocim:	Poles	and	Cossacks	under	Jan	Karol	Chodkiewicz	defeat	the	Ottomans.	1622:	Jamestown	massacre:	Algonquian	natives	kill	347	English	settlers	outside	Jamestown,	Virginia	(approximately	one-third	of	the	colony's	population)[10][11]	and	burn	the	Henricus	settlement.	1624–1642:	As	chief	minister,	Cardinal	Richelieu
centralises	power	in	France.	1626:	St.	Peter's	Basilica	in	the	Vatican	completed.	1627:	Aurochs	go	extinct.[12]	1628–1629:	Sultan	Agung	of	Mataram	launches	a	failed	campaign	to	conquer	Dutch	Batavia.	1629:	Abbas	I,	the	Safavids	king,	died.	1629:	Cardinal	Richelieu	allies	with	Swedish	Protestant	forces	in	the	Thirty	Years'	War	to	counter	Ferdinand
II's	expansion.	1630:	Birth	of	Shivaji	at	Shivneri	fort,	in	present	day	Maharashtra,	India,	who	later	founded	Maratha	Empire	in	year	1674.[13]	1631:	Mount	Vesuvius	erupts.	1632:	Battle	of	Lützen,	death	of	king	of	Sweden	Gustav	II	Adolf.Battle	of	Nördlingen	(1634).	The	Catholic	Imperial	army,	bolstered	by	professional	Habsburg	Spanish	troops	won	a
great	victory	in	the	battle	over	the	combined	Protestant	armies	of	Sweden	and	their	German	allies	1632:	Taj	Mahal	building	work	started	in	Agra,	India.	1633:	Galileo	Galilei	arrives	in	Rome	for	his	trial	before	the	Inquisition.	1633–1639:	Japan	transforms	into	"locked	country".	1634:	Battle	of	Nördlingen	results	in	Catholic	victory.	1636:	Harvard
University	is	founded	in	Cambridge,	Massachusetts.	1637:	Shimabara	Rebellion	of	Japanese	Christians,	rōnin	and	peasants	against	Edo.	1637:	The	first	opera	house,	Teatro	San	Cassiano,	opens	in	Venice.	1637:	Qing	dynasty	attacked	the	Joseon	dynasty.	1639:	Naval	Battle	of	the	Downs	–	Republic	of	the	United	Provinces	fleet	decisively	defeats	a
Spanish	fleet	in	English	waters.	1639:	Disagreements	between	the	Farnese	and	Barberini	Pope	Urban	VIII	escalate	into	the	Wars	of	Castro	and	last	until	1649.	1639–1651:	Wars	of	the	Three	Kingdoms,	civil	wars	throughout	Scotland,	Ireland,	and	England.	1640–1668:	The	Portuguese	Restoration	War	led	to	the	end	of	the	Iberian	Union.The
inauguration	of	the	Royal	Academy	of	Turku	in	1640.	1641:	The	Irish	Rebellion,	by	Irish	Catholics	who	wanted	an	end	to	discrimination,	greater	self-governance,	and	reverse	ownership	of	the	plantations	of	Ireland.	1641:	René	Descartes	publishes	Meditationes	de	prima	philosophia	Meditations	on	First	Philosophy.	1642:	Beginning	of	English	Civil	War,
conflict	will	end	in	1649	with	the	execution	of	King	Charles	I,	the	abolition	of	the	monarchy	and	the	establishment	of	the	supremacy	of	Parliament	over	the	king.	1643:	L'incoronazione	di	Poppea,	Monterverdi	1644:	The	Manchu	conquer	China	ending	the	Ming	dynasty.	The	subsequent	Qing	dynasty	rules	until	1912.	1644–1674:	The	Mauritanian	Thirty-
Year	War.	1645–1669:	Ottoman	war	with	Venice.	The	Ottomans	invade	Crete	and	capture	Canea.	1647–1652:	The	Great	Plague	of	Seville.	1648:	The	Peace	of	Westphalia	ends	the	Thirty	Years'	War	and	the	Eighty	Years'	War	and	marks	the	ends	of	Spain	and	the	Holy	Roman	Empire	as	major	European	powers.Map	of	Europe	in	1648	at	the	end	of	the
Thirty	Years'	War	1648–1653:	Fronde	civil	war	in	France.	1648–1657:	The	Khmelnytsky	Uprising	–	a	Cossack	rebellion	in	Ukraine	which	turned	into	a	Ukrainian	war	of	liberation	from	Poland.	1648–1667:	The	Deluge	wars	leave	Polish–Lithuanian	Commonwealth	in	ruins.	1648–1669:	The	Ottomans	capture	Crete	from	the	Venetians	after	the	Siege	of
Candia.	1649:	King	Charles	I	is	executed	for	high	treason,	the	first	and	only	English	king	to	be	subjected	to	legal	proceedings	in	a	High	Court	of	Justice	and	put	to	death.	1649–1653:	The	Cromwellian	conquest	of	Ireland.	Main	articles:	1650s,	1660s,	1670s,	1680s,	1690s,	and	1700s	The	Night	Watch	or	The	Militia	Company	of	Captain	Frans	Banning
Cocq,	1642.	Oil	on	canvas;	on	display	at	the	Rijksmuseum,	Amsterdam	1651:	English	Civil	War	ends	with	the	Parliamentarian	victory	at	the	Battle	of	Worcester.	1656–1661:	Mehmed	Köprülü	is	Grand	Vizier.	1655–1661:	The	Northern	Wars	cement	Sweden's	rise	as	a	Great	Power.	1657	:	Sambhaji,	the	second	King	of	Maratha	Empire	and	eldest	son	of
King	Shivaji	was	born	at	Purandar	Fort	on	14	May.[citation	needed]	1658:	After	his	father	Shah	Jahan	completes	the	Taj	Mahal,	his	son	Aurangzeb	deposes	him	as	ruler	of	the	Mughal	Empire.	1659:	King	Shivaji	killed	Adil	Shahi	dynasty's	general	Afzal	Khan	at	Pratapgad	fort	on	9	November.[14]	1660:	The	Commonwealth	of	England	ends	and	the
monarchy	is	brought	back	during	the	English	Restoration.	1660:	The	Royal	Society	is	founded.	1660:	The	Bruneian	Civil	War	begins	1661:	The	reign	of	the	Kangxi	Emperor	of	China	begins.	1663:	Ottoman	war	against	Habsburg	Hungary.	1664:	The	Battle	of	St.	Gotthard:	count	Raimondo	Montecuccoli	defeats	the	Ottomans.	The	Peace	of	Vasvar	–
intended	to	keep	the	peace	for	20	years.	1665:	Maratha	King	Shivaji	signed	the	Treaty	of	Purandar	with	Mughal	general	Jai	Singh	I	after	Battle	of	Purandar.[citation	needed]	1665:	Robert	Hooke	discovers	cells	using	a	microscope.	1665:	Portugal	defeats	the	Kongo	Empire	at	the	Battle	of	Mbwila.Taj	Mahal,	completed	by	1653	and	commissioned	by
Shah	Jahan,	one	of	the	Wonders	of	the	World	1665–1667:	The	Second	Anglo-Dutch	War	fought	between	England	and	the	United	Provinces.	1666:	The	Great	Fire	of	London.	1666:	Shivaji	visited	Aurangzeb	at	Agra	Fort	and	forced	him	into	house	arrest.	Shivaji	later	escaped	and	returned	to	the	Maratha	kingdom.[citation	needed]	1667:	The	Raid	on	the
Medway	during	the	Second	Anglo-Dutch	War.	1667–1668:	The	War	of	Devolution:	France	invades	the	Netherlands.	The	Peace	of	Aix-la-Chapelle	(1668)	brings	this	to	a	halt.	1667–1699:	The	Great	Turkish	War	halts	the	Ottoman	Empire's	expansion	into	Europe.	1672–1673:	Ottoman	campaign	to	help	the	Ukrainian	Cossacks.	John	Sobieski	defeats	the
Ottomans	at	the	second	battle	of	Khotyn	(1673).	1672–1674:	The	Third	Anglo-Dutch	War	fought	between	England	and	the	United	Provinces	1672–1676:	Polish–Ottoman	War.French	invasion	of	the	Netherlands,	which	Louis	XIV	initiated	in	1672,	starting	the	Franco-Dutch	War	1672–1678:	Franco-Dutch	War.	1673:	The	Bruneian	Civil	War	ends	with
Muhiyiddin	winning	the	war.	1674:	Shivaji	founded	the	Maratha	Empire	and	crowned	himself	as	first	Chatrapati	of	the	empire.	1676–1681:	Russia	and	the	Ottoman	Empire	commence	the	Russo-Turkish	Wars.	1678:	The	Treaty	of	Nijmegen	ends	various	interconnected	wars	among	France,	the	Dutch	Republic,	Spain,	Brandenburg,	Sweden,	Denmark,
the	Prince-Bishopric	of	Münster,	and	the	Holy	Roman	Empire.Claiming	Louisiana	for	France	in	1682	1680:	The	Pueblo	Revolt	drives	the	Spanish	out	of	New	Mexico	until	1692.	1680:	Prince	Sambhaji	crowned	himself	as	the	second	Chatrapati	of	Maratha	Empire	20	July.[citation	needed]	1682:	French	explorer	Robert	La	Salle	claims	all	the	land	east	of
the	Mississippi	River.[15]	1683:	China	conquers	the	Kingdom	of	Tungning	and	annexes	Taiwan.	1683:	The	Ottoman	Empire	is	defeated	in	the	second	Siege	of	Vienna.	1683–1699:	The	Great	Turkish	War	leads	to	the	conquest	of	most	of	Ottoman	Hungary	by	the	Habsburgs.	1687:	Isaac	Newton	publishes	Philosophiae	Naturalis	Principia	Mathematica.
1688:	The	Siege	of	Derry,	the	first	major	event	in	the	Williamite	War	in	Ireland.	1688:	Siamese	revolution	of	1688	ousted	French	influence	and	virtually	severed	all	ties	with	the	West	until	the	19th	century.	1688–1689:	The	Glorious	Revolution	starts	with	the	Dutch	Republic	invading	England,	England	becomes	a	constitutional	monarchy.	1688–1691:
The	War	of	the	Two	Kings	in	Ireland.	1688–1697:	The	Grand	Alliance	sought	to	stop	French	expansion	during	the	Nine	Years'	War.	1689:	The	Battle	of	Killiecrankie	is	fought	between	Jacobite	and	Williamite	forces	in	Highland	Perthshire.	1689:	The	Karposh	rebellion	is	crushed	in	present-day	North	Macedonia,	Skopje	is	retaken	by	the	Ottoman	Turks.
Karposh	is	killed,	and	the	rebels	are	defeated.The	Battle	of	Vienna	(1683)	marked	the	historic	end	of	the	expansion	of	the	Ottoman	Empire	into	Europe	1689:	Bill	of	Rights	gains	royal	consent.	1689:	John	Locke	publishes	Two	Treatises	of	Government	and	A	Letter	Concerning	Toleration.	1690:	The	Battle	of	the	Boyne	in	Ireland.	1692:	Port	Royal	in
Jamaica	is	struck	by	an	earthquake	and	a	tsunami.	Approximately	2,000	people	die	and	2,300	are	injured.	1692–1694:	Famine	in	France	kills	two	million.[16]	1693:	College	of	William	&	Mary	is	founded	in	Williamsburg,	Virginia,	by	a	royal	charter.	1694:	The	Bank	of	England	is	established.	1695:	The	Mughal	Empire	nearly	bans	the	East	India
Company	in	response	to	pirate	Henry	Every's	capture	of	the	trading	ship	Ganj-i-Sawai.	1696–1697:	Famine	in	Finland	wipes	out	almost	one-third	of	the	population.[17]	1697–1699:	Grand	Embassy	of	Peter	the	Great	to	Western	Europe.	1699:	Thomas	Savery	demonstrates	his	first	steam	engine	to	the	Royal	Society.	Catholic	general	Albrecht	von
Wallenstein	(1583–1634),	supreme	commander	of	the	armies	of	the	Imperial	Army	during	the	Thirty	Years	War	Jan	Pieterszoon	Coen	(1587–1629),	the	founder	of	Batavia,	was	an	officer	of	the	Dutch	East	India	Company	(VOC),	holding	two	terms	as	its	Governor-General	of	the	Dutch	East	Indies	René	Descartes	(1596–1650)	with	Queen	Christina	of
Sweden	(1626–1689)	Cardinal	Mazarin	(1602–1661),	who	served	as	the	chief	minister	to	the	kings	of	France	Louis	XIII	and	Louis	XIV	Mughal	Emperor	Aurangzeb	(1618–1707),	who	ruled	over	almost	the	entire	Indian	subcontinent	for	a	period	of	49	years	Chhatrapati	Shivaji	(1630–1680)	founder	of	Maratha	Empire	is	widely	regarded	as	one	of	the
greatest	Hindu	rulers	Kangxi	Emperor	(1661–1722)	one	of	the	most	influential	emperors	of	the	Qing	dynasty	Shōgun	Tokugawa	Ieyasu	was	the	founder	of	Japan's	final	shogunate,	which	lasted	well	into	the	19th	century	See	also:	Timeline	of	historic	inventions	§	17th	century	Major	changes	in	philosophy	and	science	take	place,	often	characterized	as
the	Scientific	Revolution.	Banknotes	reintroduced	in	Europe.	Ice	cream.	Tea	and	coffee	become	popular	in	Europe.	Central	Banking	in	France	and	modern	Finance	by	Scottish	economist	John	Law.	Minarets,	Jamé	Mosque	of	Isfahan,	Isfahan,	Persia	(Iran),	are	built.	1604:	Supernova	SN	1604	is	observed	in	the	Milky	Way.	1605:	Johannes	Kepler	starts
investigating	elliptical	orbits	of	planets.	1605:	Johann	Carolus	of	Germany	publishes	the	'Relation',	the	first	newspaper.	1608:	Refracting	telescopes	first	appear.	Dutch	spectacle-maker	Hans	Lippershey	tries	to	obtain	a	patent	on	one,	spreading	word	of	the	invention.	1610:	The	Orion	Nebula	is	identified	by	Nicolas-Claude	Fabri	de	Peiresc	of	France.
1610:	Galileo	Galilei	and	Simon	Marius	observe	Jupiter's	Galilean	moons.	1611:	King	James	Bible	or	'Authorized	Version'	first	published.	1612:	The	first	flintlock	musket	likely	created	for	Louis	XIII	of	France	by	gunsmith	Marin	Bourgeois.	1614:	John	Napier	introduces	the	logarithm	to	simplify	calculations.	1616:	Niccolò	Zucchi	describes	experiments
with	a	bronze	parabolic	mirror	trying	to	make	a	reflecting	telescope.	1620:	Cornelis	Drebbel,	funded	by	James	I	of	England,	builds	the	first	'submarine'	made	of	wood	and	greased	leather.	1623:	The	third	English	dictionary,	English	Dictionarie,	is	published	by	Henry	Cockeram,	listing	difficult	words	with	definitions.	1628:	William	Harvey	publishes	and
elucidates	his	earlier	discovery	of	the	circulatory	system.	1637:	Dutch	Bible	published.	1637:	Teatro	San	Cassiano,	the	first	public	opera	house,	opened	in	Venice.	1637:	Pierre	de	Fermat	formulates	his	so-called	Last	Theorem,	unsolved	until	1995.	1637:	Although	Chinese	naval	mines	were	earlier	described	in	the	14th	century	Huolongjing,	the	Tian
Gong	Kai	Wu	book	of	Ming	dynasty	scholar	Song	Yingxing	describes	naval	mines	wrapped	in	a	lacquer	bag	and	ignited	by	an	ambusher	pulling	a	rip	cord	on	the	nearby	shore	that	triggers	a	steel-wheel	flint	mechanism.	1642:	Blaise	Pascal	invents	the	mechanical	calculator	called	Pascal's	calculator.	1642:	Mezzotint	engraving	introduces	grey	tones	to
printed	images.	1643:	Evangelista	Torricelli	of	Italy	invents	the	mercury	barometer.	1645:	Giacomo	Torelli	of	Venice,	Italy	invents	the	first	rotating	stage.	1651:	Giovanni	Riccioli	renames	the	lunar	maria.	1656:	Christiaan	Huygens	describes	the	true	shape	of	the	rings	of	Saturn.	1657:	Christiaan	Huygens	develops	the	first	functional	pendulum	clock
based	on	the	learnings	of	Galileo	Galilei.	1659:	Christiaan	Huygens	first	to	observe	surface	details	of	Mars.	1662:	Christopher	Merret	presents	first	paper	on	the	production	of	sparkling	wine.	1663:	James	Gregory	publishes	designs	for	a	reflecting	telescope.	1669:	The	first	known	operational	reflecting	telescope	is	built	by	Isaac	Newton.	1676:	Antonie
van	Leeuwenhoek	discovers	Bacteria.	1676:	First	measurement	of	the	speed	of	light.	1679:	Binary	system	developed	by	Gottfried	Wilhelm	Leibniz.	1684:	Calculus	independently	developed	by	both	Gottfried	Wilhelm	Leibniz	and	Sir	Isaac	Newton	and	used	to	formulate	classical	mechanics.	^	"Exchange	History	NL	–	400	years:	the	story".	Exchange
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pod.	A	chart	outlining	the	structural	features	that	define	opiates	and	opioids,	including	distinctions	between	semi-synthetic	and	fully	synthetic	opioid	structures	An	opiate	is	an	alkaloid	substance	derived	from	opium	(or	poppy	straw).[1]	It	differs	from	the	similar	term	opioid	in	that	the	latter	is	used	to	designate	all	substances,	both	natural	and
synthetic,	that	bind	to	opioid	receptors	in	the	brain	(including	antagonists).[2]	Opiates	are	alkaloid	compounds	naturally	found	in	the	opium	poppy	plant	Papaver	somniferum.[3]	The	psychoactive	compounds	found	in	the	opium	plant	include	morphine,	codeine,	and	thebaine.	Opiates	have	long	been	used	for	a	variety	of	medical	conditions,	with
evidence	of	opiate	trade	and	use	for	pain	relief	as	early	as	the	eighth	century	AD.[4]	Most	opiates	are	considered	drugs	with	moderate	to	high	abuse	potential	and	are	listed	on	various	"Substance-Control	Schedules"	under	the	Uniform	Controlled	Substances	Act	of	the	United	States	of	America.	In	2014,	between	13	and	20	million	people	used	opioids
recreationally,	representing	0.3%	to	0.4%	of	the	global	population	between	the	ages	of	15	and	65.[5]	According	to	the	CDC,	from	this	population,	there	were	47,000	deaths,	with	a	total	of	500,000	deaths	from	2000	to	2014.[6]	In	2016,	the	World	Health	Organization	reported	that	27	million	people	suffer	from	opioid	use	disorder.	They	also	reported
that	in	2015,	450,000	people	died	as	a	result	of	drug	use,	with	between	a	third	and	a	half	of	that	number	being	attributed	to	opioids.[7]	Codeine	Chemical	structure	of	morphine	Opiates	belong	to	the	large	biosynthetic	group	of	benzylisoquinoline	alkaloids,	and	are	so	named	because	they	are	naturally	occurring	alkaloids	found	in	the	opium	poppy.	The
major	psychoactive	opiates	are	morphine,	codeine,	and	thebaine.	Papaverine,	noscapine,	and	approximately	24	other	alkaloids	are	also	present	in	opium	but	have	little	to	no	effect	on	the	human	central	nervous	system.	Alkaloids	that	have	no	effect	on	the	central	nervous	system	were	not	always	considered	to	be	opiates,	but	current	trend	is	to	refer	to
all	alkaloids	derived	from	opium	or	poppy	straw	as	such.	Very	small	quantities	of	hydrocodone	and	hydromorphone	are	detected	in	assays	of	opium	on	rare	occasions.	It	appears	to	be	produced	by	the	plant	under	circumstances	and	by	processes	that	are	not	understood	at	this	time.[citation	needed]	Dihydrocodeine,	oxymorphol,	oxycodone,
oxymorphone,	metopon	Possibly	other	derivatives	of	morphine	and/or	hydromorphone	also	are	found	in	trace	amounts	in	opium.[citation	needed]	Despite	morphine	being	the	most	medically	significant	opioid,	larger	quantities	of	codeine	are	consumed	medically,	most	of	it	synthesized	from	morphine.	Codeine	has	greater	and	more	predictable	oral
bioavailability.	Codeine	is	not	reliably	metabolised	into	its	active	form,	morphine,	by	CYP2D6	due	to	the	considerable	amount	of	polymorphism.	Many	individuals	lack	any	appreciable	metabolism	to	morphine	and	experience	no	therapeutic	effects,	although	may	still	have	nausea/vomiting	or	constipation.[8]	A	significant	population	are	rapid,	or	ultra-
rapid	metabolizers	and	can	quickly	develop	fatal	toxicity	from	even	the	small	amount	present	in	breast	milk	or	from	a	few	doses.	It	is	widely	thought	that	Codeine	has	less	abuse	potential	than	morphine,	in	spite	of	widely	being	abused.	Its	abuse	potential	is	largely	limited	by	its	adverse	effect	profile.[9]	Use	of	codeine	in	many	countries	is	decreasing
because	of	the	wide	range	of	metabolism,	frequent	adverse	effects	at	therapeutic	(30	to	60mg	doses)	doses,	and	in	most	people	its	analgesic	efficacy	is	comparable	to	a	therapeutic	dose	of	acetaminophen.	Morphine	addiction	cure	advertisement	in	the	year	1900	Opiate	withdrawal	syndrome	effects	are	associated	with	the	abrupt	cessation	or	reduction



of	prolonged	opiate	usage.	The	manifestation	of	opiate	dependence	and	abuse	relies	on	a	variety	of	factors,	including	the	opiate's	pharmacokinetic	properties	and	the	user's	predisposition	for	addiction.[10]	While	the	full	synthesis	of	opioids	from	naphthoquinone	(Gates	synthesis)	or	other	simple	organic	starting	materials	is	possible,	they	are	tedious
and	uneconomical	processes.	Therefore,	most	of	the	opiate-type	analgesics	in	use	today	are	either	extracted	from	Papaver	somniferum	or	synthesized	from	those	opiates,	especially	thebaine.[11]	In	2015	researchers	reported	successful	biosynthesis	of	thebaine	and	hydrocodone	using	genetically	modified	yeast.	Once	scaled	for	commercial	use,	the
process	would	cut	production	time	from	a	year	to	several	days	and	could	reduce	costs	by	90%.[12][13]	Codeine	is	a	prodrug	which	is	converted	to	morphine	and	acts	on	μ-opiate	receptors.	It	is	converted	to	morphine	by	metabolism	of	CYP2D6	enzymes.	Individuals	who	have	lower	CYP2D6	activity	may	not	metabolize	codeine	at	all,	and	will	not
experience	its	analgesic	effects.	Conversely,	individuals	with	rapid	or	ultra-rapid	CYP2D6	activity	may	metabolize	the	drug	too	quickly	and	experience	dose-related	side	effects	such	as	sedation	and	fatal	respiratory	depression.[14]	Fentanyl	is	a	synthetic	piperidine	opioid	structurally	similar	to	arylpiperidines.	It	is	a	strong	μ-receptor	agonist	that	is	80–
100	times	more	potent	than	morphine,	and	has	a	fast	onset	with	a	shorter	duration	of	action	than	morphine	due	to	redistribution	from	CNS	location	to	fatty	tissue.	When	it	is	used	as	a	continual	drug	(e.g.	transdermal	patches,	longer	term	use	of	IV	fentanyl	in	ICU	patients)	its	elimination	half-life	and	duration	of	effect	are	longer	than	morphine.	It	is
metabolized	in	the	liver	by	CYP3A4	enzymes	to	the	compound	norfentanyl.[15]	Global	estimates	of	drug	users	in	2016(in	millions	of	users)[16]	Substance	Bestestimate	Lowestimate	Highestimate	Amphetamine-type	stimulants	34.16	13.42	55.24	Cannabis	192.15	165.76	234.06	Cocaine	18.20	13.87	22.85	Ecstasy	20.57	8.99	32.34	Opiates	19.38	13.80
26.15	Opioids	34.26	27.01	44.54	Heroin,	the	common	name	for	diacetylmorphine,	is	the	first	of	several	semi-synthetic	opioids	to	be	derived	from	morphine,	a	component	of	natural	opium.[17]	It	is	formed	by	the	acetylation	of	morphine	in	order	to	increase	the	lipid	solubility.[18]	Heroin	(diacetylmorphine)	is	a	morphine	prodrug;	it	is	metabolized	by	the
liver	into	morphine	after	administration.	One	of	the	major	metabolites	of	heroin,	6-monoacetylmorphine	(6-MAM),	is	also	a	morphine	prodrug.	Hydromorphone	is	derived	from	morphine	and	may	be	used	as	an	alternative	to	it.	It	has	a	high	first-pass	metabolism	when	given	orally,	and	is	primarily	glucuronidated	in	the	liver	to	hydromorphone-3-
glucoronide	(H3G).	75%	of	hydromorphone	is	renally	excreted,	with	7%	excreted	as	the	parent	opiate.[15]	Meperidine	is	a	synthetic	opiate,	part	of	the	arylpiperidine	class.	It	is	a	strong	μ-receptor	agonist	with	1/10th	the	potency	of	morphine.	It	has	historically	also	been	used	to	treat	rigors,	and	has	a	half-life	of	three	to	four	hours.	It	is	hepatically
metabolized	to	the	active	metabolites	of	normeperidine,	normepiridinic	acid,	and	medperidinic	acid.	Normeperidine	may	accumulate	to	toxic	levels	in	patients	with	renal	impairment	with	repeated	doses,	and	can	cause	CNS	excitation	and	seizures.[15]	Methadone	has	a	higher	bioavailability	and	half-life	compared	to	morphine.[19]	It	is	metabolized	to
an	inactive	product	by	N-demethylation	by	CYP3A4	enzymes	in	the	liver.	It	has	high	person-to-person	variability	because	of	varying	levels	of	CYP3A4	in	individuals.[20]	It	is	approved	for	treatment	of	moderate	to	severe	pain	as	well	as	opioid	dependence.[21]	Because	of	its	high	risk	of	drug	interactions,	liver	toxicity,	and	patient	variability,	patients
have	to	be	monitored	closely	at	methadone	clinics.[22]	In	addition,	there	is	an	increase	risk	of	mortality	in	patients	who	are	treated	with	methadone	compared	to	other	opioids,	thought	to	be	due	to	QTc	prolongation	and	cardiac	arrhythmias.	Nicomorphine	(Vilan,	morphine	dinicotinate),	Diamorphine	(Heroin,	morphine	diacetate),	dipropanoylmorphine
(morphine	dipropionate),	desomorphine	(Permonid,	di-hydro-desoxy-morphine),	methyldesorphine,	acetylpropionylmorphine,	dibenzoylmorphine,	diacetyldihydromorphine,	and	several	others	are	also	derived	from	morphine.[23]	Morphine	is	metabolized	in	the	liver	to	morphine-3-glucuronide	(M3G)	and	morphine-6-glucuronide	(M6G),	and	are	excreted
by	the	kidneys.	It	is	are	also	able	to	cross	into	the	blood-brain	barrier	into	the	cerebrospinal	fluid.	M6G	has	potent	analgesic	activity,	binds	to	opioid	receptors,	and	is	a	main	contributor	to	the	therapeutic	benefit	of	morphine.[24]	M3G	does	not	act	as	an	analgesic,	has	a	low	affinity	for	opioid	receptors,	and	may	possibly	antagonize	the	therapeutic
effects	of	morphine	and	M6G.	Moreover,	high	doses	of	morphine,	and	thus	M3G,	are	associated	with	neurotoxic	side	effects	such	as	hyperalgesia,	allodynia	and	myoclonus.[25]	Oxymorphone	is	a	congener	of	morphine.	It	is	metabolized	to	6-hydroxy-oxymorphone	and	oxymorphone-3-glucuronide,	and	40%	is	excreted	as	metabolites.	6-hydroxy-
oxymorphine	is	active	and	exists	in	a	1:1	ratio	with	the	parent	drug.	Oxymorphone-3-glucuronide's	activity	is	unknown.[15]	Opiates	with	opioid	activity	are	mainly	used	for	pain	management	with	the	premise	that	there	will	be	benefits	for	both	pain	&	function	that	will	outweigh	the	risks	to	the	patient.[26]	Another	indication	is	symptomatic	relief	of
shortage	of	breath,	both	in	the	acute	setting	(for	example,	pulmonary	edema)	and	in	terminally	ill	patients.[27][28]	In	spite	of	scarce,	often	conflicting,	evidence,	at	times	studies	showing	no	benefit	at	all,	opioids	such	as	codeine,	hydrocodone,	and	hydromorphone	have	been	traditionally	used	for	treatment	of	acute	viral	cough	(aka	"acute	bronchitis"),
cough	due	to	COPD	exacerbation,	chronic	post-viral	cough,	chronic	idiopathic	cough,	and	cough	from	other	causes.	Given	the	abuse	potential,	the	frequent	GI	side	effects,	and	several	studies	showing	no	discernable	benefit,	recommendations	are	against	use	of	opioids	for	cough	in	children.	In	spite	of	widespread	use,	the	science	supporting	use	of
opioids	for	cough	in	adults	is	most	notable	for	the	small	sample	size,	poor	study	design,	and	inconclusive	results	which	suggest	that	there	may	be	a	small	reduction	in	the	amount	of	coughing	when	it	is	precisely	measured.	Actual	evidence	of	patient-oriented	outcomes,	e.g.	do	the	patients	feel	any	better	than	when	given	a	placebo,	is	elusive.	The	use	of
codeine	as	the	"gold-standard"	for	which	other	drugs	can	be	compared	has	been	called	into	question,	as	showing	that	a	drug	is	as	good	as,	or	at	least	not	worse	than,	a	drug	with	no	benefit	and	only	noxious	side	effects	and	a	potential	for	abuse	leaves	much	to	be	desired.[citation	needed]	Opioid	dose	conversions	may	be	necessary	when	switching
medications	given	the	differing	pharmacodynamics	between	opioids.	Generally,	parenteral	(IV	or	IM)	morphine	is	used	as	the	standard	for	converting	between	opiates	to	achieve	equivalent	analgesic	effects.	These	differences	in	morphine-equivalents	may	differ	between	formulations	of	the	same	medication,	and	certainly	between	oral	and	injection.
[29]	Calculating	total	daily	dose	using	morphine	milligram	equivalents	is	used	to	identify	patients	at	risk	of	overdose.[30]	Common	side	effects	associated	with	opioid	use	include:	sedation,	nausea,	dizziness,	vomiting,	constipation,	physical	dependence,	tolerance,	and	potentially	fatal	respiratory	depression.	Of	these	the	most	common	are	constipation
&	nausea.	There	is	no	development	of	tolerance	to	constipation.[31]	This	is	why	stool	softeners	or	laxatives	(polyethylene	glycol,	docusate,	and	senna)	are	often	prescribed	with	opioids.[32]	While	overdose,	whether	intentional,	accidental,	or	due	to	rapid	2D6	conversion	of	codeine	(or	tramadol,	a	non-opiate	opioid	that,	like	codeine,	has	little	intrinsic
effect	on	μ-receptors,	but	rather	acts	as	pro-drug	with	an	active	metabolite	that	is	a	μ-agonist.	Less	common	side	effects	include:	delayed	gastric	emptying,	hyperalgesia,	immunologic	and	hormonal	dysfunction	(hypogonadism	is	often	seen	in	men	taking	chronic	opioids,	but	is	not	always	clinically	evident),	muscle	rigidity,	and	myoclonus.[33]	Opiate
use	for	pain	is	widely	accepted	in	the	healthcare	system.	Long-term	treatment	for	chronic	pain	is	controversial	as	there	is	a	high	risk	of	addiction	associated	with	its	use	leading	to	abuse	and	diversion	to	others	even	when	taken	properly.[34]	Those	addicted	to	opiates	will	prioritize	acquiring	these	drugs	over	other	activities	in	their	lives,	negatively
impacting	their	professional	and	personal	relationships.	Moreover,	there	are	not	many	well-designed	studies	evaluating	the	overall	safety	and	efficacy.	Many	small	studies	using	small	doses,	often	half	the	recommended	dose,	have	not	shown	much	effect,	but	these	cannot	be	relied	upon	to	give	much	information	on	the	more	common	practice	of	step-
wise	therapy	and	slow	dose	escalation.	Chronic	opioid	use	predictably	leads	to	tolerance,	and	may	do	so	fairly	quickly,	in	days	to	weeks.	This	occurs	even	with	what	are	considered	modest	doses,	e.g.	≥25mg	oxycodone	a	day.	This	may	result	in	the	patient	to	need	higher	and/or	more	frequent	doses	of	the	drug	to	get	euphoric	effects,	although	it	may
not	be	a	factor	in	analgesic	effects	as	tolerance	to	a	dose	of	opioid	does	not	seem	related	to	loss	of	efficacy.[35]	Tolerance	is	associated	with	upregulation	of	μ-receptors,	and	possibly	others.	Concentration-dependence	adverse	effects	may	vary	based	on	the	user's	genetic	polymorphisms	which	can	alter	drug	metabolism.	Cytochrome	P450,	notably
CYP2D6,	but	also	CYP3A4,	is	responsible	for	the	metabolism	of	various	opiates	to	active	metabolites	and	variations	in	CYP450	activity	lead	to	varying	serum	drug	levels.[36]	Pain	is	an	unpleasant	sensory	and	emotional	experience	associated	with	actual	or	potential	tissue	damage.	It	is	an	essential	defensive	function	where	pain	works	as	an	alarm	to
avoid	or	limit	tissue	damage.	Its	neurobiology	is	complex,	and	involves	stimulation	of	several	different	types	of	nerves.	Opioids	act	upon	opioid	receptors	that	are	coupled	to	inhibitor	G	protein	coupled	receptors	(GPCR).	These	receptors	fall	into	3	classes:	μ	(mu),	δ	(delta),	and	κ	(kappa)	receptors.[37]	More	than	70%	of	opioid	receptors	are	μ
receptors,	predominantly	located	on	the	central	terminals	of	nociceptors	in	the	dorsal	horn	of	the	spinal	cord.	The	remaining	30%	of	opioid	receptors	are	located	post-synaptically	on	dendrites	of	second-order	spinothalamic	neurons	&	interneurons.[37]	When	an	opiate	binds	as	an	agonist	to	the	GPCR,	there	will	be	a	signaling	cascade	resulting	in	the
inhibition	of	adenylate	cyclase	and	calcium	ion	channels	with	the	stimulation	of	potassium	ion	channels.	The	net	effect	of	these	changes	is	a	reduced	intracellular	cAMP	and	hyperpolarization	of	the	neuronal	cell	reducing	neurotransmitter	release.[38]	Through	this	pathway,	when	opiates	bind	to	and	activate	the	mu	receptor,	there	is	a	decrease
transmission	of	pain	signalling.[39]	This	pathway	targeted	for	the	analgesia	properties	that	opiates	are	known	and	used	for.	Other	clinically	important	roles	of	mu	are	its	involvement	in	respiratory	and	cardiovascular	functions,	gastrointestinal	peristalsis,	feeding,	and	mood.[40]	These	other	pathways	are	important	because	they	explain	the	side	effects
of	opiate	use	like	respiratory	depression	at	high	doses,	constipation	with	chronic	use,	and	addicting	properties.[33]	Those	with	the	following	conditions	should	not	be	using	opioids:[41]	severe	respiratory	instability	acute	psychiatric	instability	uncontrolled	suicide	risk	diagnosed	non-nicotine	substance	abuse	QTc	intervals	longer	than	500	milliseconds
if	prescribed	methadone	acute	diversion	of	controlled	substances	intolerance	from	previous	trial	use	with	specific	opioids	serious	adverse	effects	or	lack	of	efficacy.	The	following	are	risk	factors	for	opiate	prescription	abuse:[42]	past	or	current	history	of	substance	abuse	undiagnosed	psychiatric	disorders,	yet	to	be	identified	and	treated	a	young	age
family	history	of	substance	abuse	social	environments	that	encourage	substance	use	prolonged	use	or	treatment	with	opioids.	Statistically,	middle-aged	patients	with	substance	use	history	and	psychiatric	comorbidities	are	seen	with	higher	mortality	risks	such	as	suicide.	Iatrogenic	physiological	and	psychological	drug	dependence	can	occur	to	one	of
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2Pharmaceutical	compound	2C-OClinical	dataOther	names2,4,5-TMPEA;	TMPEA-2;	TMPEA;	4-Methoxy-2,5-dimethoxyphenethylamine;	2,5-Dimethoxy-4-methoxyphenethylamine;	2C-O;	2C-OMe;	2C-MeO;	2C-TMA-2;	25ORoutes	ofadministrationOralDrug	classSerotonin	receptor	agonist;	Serotonin	5-HT2	receptor	agonistATC	codeNoneLegal	statusLegal
status	CA:	Schedule	III	UK:	Class	A	US:	Schedule	I	Identifiers	IUPAC	name	2-(2,4,5-trimethoxyphenyl)ethan-1-amine	CAS	Number15394-83-9	YPubChem	CID151954ChemSpider133931	YUNIIS27QYQ708UChEMBLChEMBL354924	YCompTox	Dashboard	(EPA)DTXSID30165499	Chemical	and	physical	dataFormulaC11H17NO3Molar
mass211.261	g·mol−13D	model	(JSmol)Interactive	imageMelting	point187	to	188	°C	(369	to	370	°F)	SMILES	O(c1cc(c(OC)cc1OC)CCN)C	InChI	InChI=1S/C11H17NO3/c1-13-9-7-11(15-3)10(14-2)6-8(9)4-5-12/h6-7H,4-5,12H2,1-3H3	YKey:GKATTZLSNLYADI-UHFFFAOYSA-N	Y			(verify)	2C-O,	also	known	as	2,4,5-trimethoxyphenethylamine	(2,4,5-
TMPEA)	or	TMPEA-2,	is	a	chemical	compound	of	the	phenethylamine	and	2C	families.[1][2][3]	It	is	a	positional	isomer	of	mescaline	(3,4,5-trimethoxyphenethylamine)[1][2][4]	and	is	the	α-desmethyl	analogue	of	2,4,5-trimethoxyamphetamine	(TMA-2).[1][2][4]	The	drug	is	the	parent	compound	of	the	2C-O	series	of	drugs.[5]	2C-O	appears	to	be	inactive
in	terms	of	psychoactive	effects	in	humans.[1][6][5][7]	It	was	first	described	by	Jansen	in	1931.[1][3]	2C-O	is	a	member	of	a	class	of	chemical	compounds	commonly	known	as	phenethylamines.	Its	full	chemical	name	is	2-(2,4,5-trimethoxyphenyl)ethanamine;	it	is	also	known	as	2,4,5-trimethoxyphenethylamine	and	2,4,5-TMPEA.	A	variety	of	derivatives
of	2C-O,	named	2C-O-2	(4-ethoxy-2,5-dimethoxyphenethylamine)	through	2C-O-27,	have	been	developed	and	studied.[5]	One	particularly	notable	derivative	is	2C-O-4	(4-isopropoxy-2,5-dimethoxyphenethylamine).[5]	2C-O	at	a	dose	of	under	300	mg	was	reported	to	produce	similar	psychedelic	effects	as	mescaline	by	Jansen	in	1931,	albeit	with	more
nausea	and	no	euphoria.[1][3]	Conversely,	in	a	subsequent	report,	it	was	said	to	be	indistinguishable	from	placebo	at	a	dose	of	up	to	300	mg.[1][6][5]	The	present-day	consensus	appears	to	be	that	2C-O	is	inactive.[1][6][5][7]	In	PiHKAL,	its	dosage	is	listed	as	greater	than	300	mg	and	its	duration	as	unknown.[1]	Although	2C-O	does	not	seem	to
produce	effects	by	itself,	2C-O	at	a	dose	of	200	mg	was	reported	to	strongly	potentiate	the	action	of	100	mg	mescaline	when	employed	as	pretreatment	45	minutes	prior	to	the	administration	of	mescaline.[1]	The	apparent	inactivity	of	2C-O	(2,4,5-trimethoxyphenethylamine)	has	been	described	as	enigmatic,	since	other	2C	drugs	are	active,	since	2C-
O's	substituted	amphetamine	(α-methyl)	counterpart	2,4,5-trimethoxyamphetamine	(TMA-2)	is	active,	and	since	its	positional	isomer	mescaline	(3,4,5-trimethoxyphenethylamine)	is	active.[4]	The	toxicity	of	2C-O	is	not	known.	2C-O	has	been	found	to	act	as	full	agonist	of	the	serotonin	5-HT2A,	5-HT2B,	and	5-HT2C	receptors.[8]	However,	it	showed
more	than	two	orders	of	magnitude	lower	potency	in	activating	the	serotonin	5-HT2A	receptor	than	2C-B	and	2C-I.[8]	It	has	been	said	in	the	past	that	it	is	unclear	whether	the	apparent	inactivity	of	2C-O	is	due	to	strong	metabolism	or	low	affinity	and/or	efficacy	at	the	serotonin	5-HT2A	receptor.[6][5]	However,	an	in-vitro	study	using	rabbit	liver	tissue
found	that	2C-O	was	deaminated	25%	alone	and	25%	with	the	monoamine	oxidase	inhibitor	(MAOI)	semicarbazide	after	1	hour	whereas	mescaline	was	deaminated	60%	alone	and	0%	with	semicarbazide	after	1	hour.[9]	These	findings	suggest	that	2C-O	may	be	less	susceptible	to	metabolism	by	monoamine	oxidase	(MAO)	than	mescaline.[9]	Moreover,
it	is	now	known	that	2C-O	shows	far	lower	potency	as	a	serotonin	5-HT2A	receptor	agonist	than	other	2C	drugs.[8]	Although	2C-O	and	certain	derivatives	such	as	2C-O-4	appear	to	be	inactive	or	of	very	low	potency	in	humans,	2C-O	derivatives	show	potent	serotonin	5-HT2A	receptor	agonism	in	vitro	and	the	amphetamine	(α-methyl)	analogue	TMA-2
as	well	as	derivatives	like	MEM	are	potent	psychedelics	in	humans.[5][1][7]	2C-O	was	first	described	by	Jansen	in	1931	and	was	reported	by	him	to	produce	psychedelic	effects	similar	to	those	of	mescaline.[10][3]	However,	subsequent	tests	in	the	1960s	and	1970s	suggested	that	2C-O	is	actually	inactive	as	a	psychedelic	in	animals	and	humans.[10][1]
As	of	October	31,	2016,	2C-O	is	a	controlled	substance	(Schedule	III)	in	Canada.[11]	2C-O	is	a	Schedule	I	substance,	as	a	positional	isomer	of	mescaline.	2C-O	and	all	other	compounds	featured	in	PiHKAL	are	Class	A	drugs	in	the	United	Kingdom.	2,3,4,5-Tetramethoxyphenethylamine	(TeMPEA)	25O-NBOMe	Substituted	methoxyphenethylamine	^	a	b
c	d	e	f	g	h	i	j	k	l	Shulgin,	Alexander;	Shulgin,	Ann	(September	1991).	PiHKAL:	A	Chemical	Love	Story.	Berkeley,	California:	Transform	Press.	ISBN	0-9630096-0-5.	OCLC	25627628.	^	a	b	c	Shulgin	A,	Manning	T,	Daley	PF	(2011).	"#124.	TMPEA-2".	The	Shulgin	Index,	Volume	One:	Psychedelic	Phenethylamines	and	Related	Compounds.	Vol.	1.	Berkeley,
CA:	Transform	Press.	pp.	307–309.	ISBN	978-0-9630096-3-0.	OCLC	709667010.	^	a	b	c	d	Jansen,	MPJM	(1931).	"β-2:	4:	5-Trimethoxyphenylethylamine,	an	isomer	of	mescaline".	Recueil	des	Travaux	Chimiques	des	Pays-Bas.	50	(4):	291–312.	doi:10.1002/recl.19310500403.	Retrieved	22	November	2022.	^	a	b	c	Shulgin	AT	(2003).	"Basic	Pharmacology
and	Effects".	In	Laing	RR	(ed.).	Hallucinogens:	A	Forensic	Drug	Handbook.	Forensic	Drug	Handbook	Series.	Elsevier	Science.	pp.	67–137.	ISBN	978-0-12-433951-4.	Retrieved	1	February	2025.	An	exceptionally	rich	family	of	compounds	has	come	from	the	substitution	of	groups	at	the	4-position	of	2C-D	which	are	not	simple	alkyl	homologues.	[...]	An
enigma	is	2,4,5-trimethoxyphenethylamine,	a	positional	isomer	of	mescaline	(the	3,4,5-counterpart).	It	is	devoid	of	activity	even	at	doses	that	with	mescaline	would	be	fully	effective.	(See	Table	3.8.)	And	yet,	the	addition	of	an	alpha-methyl	group	to	mescaline	(a	move	that	presumably	protects	it	from	oxidative	deamination)	only	doubles	the	potency,
whereas	the	same	protective	modification	of	this	"inactive"	isomer	(to	give	the	compound	TMA-2),	there	is	an	increase	of	more	than	an	order	of	magnitude.	^	a	b	c	d	e	f	g	h	Kolaczynska	KE,	Luethi	D,	Trachsel	D,	Hoener	MC,	Liechti	ME	(2019).	"Receptor	Interaction	Profiles	of	4-Alkoxy-Substituted	2,5-Dimethoxyphenethylamines	and	Related
Amphetamines".	Front	Pharmacol.	10:	1423.	doi:10.3389/fphar.2019.01423.	PMC	6893898.	PMID	31849671.	Although	the	2C-O	derivatives	initially	examined	by	Shulgin	were	shown	to	be	fairly	inactive	in	humans	(2C-O-1;	21	and	2C-O-4;	22,	Figure	3	)	some	derivatives	such	as	19	[(TMA-2)]	and	2,5-dimethoxy-4-ethoxyamphetamie	(MEM)	(24)
displayed	psychedelic	activity	(	Figure	3	)	(Shulgin	and	Shulgin,	1991).	However,	upon	further	increasing	chain	length	to	a	4-propyloxy	(MPM;	26)	or	4-butyloxy	(MBM;	structure	not	shown)	substituent,	again	no	psychoactive	effects	could	be	observed	on	comparable	doses	as	used	for	19	and	24.	The	rather	mixed	results	of	low	human	potency	and
inactivity	was	one	of	the	reasons	Shulgin	did	not	further	evaluate	the	structure-activity	relationship	(SAR)	of	the	2C-O	and	3C-O	derivatives.	Up-to-date,	it	remains	unclear	whether	the	early	observations	are	due	to	pharmacokinetic	properties	such	as	a	difference	in	metabolism	or	pharmacodynamic	properties	like	differences	in	5-HT	receptor	target
interaction	potency.	[...]	Compounds	2C-O-1	(21)	and	2C-O-4	(22),	two	members	of	the	2C-O	family,	were	not	psychoactive	in	humans,	at	least	at	the	doses	tested	so	far	(Shulgin	and	Shulgin,	1991).	It	has	been	suggested	that	this	may	be	due	to	a	rapid	metabolism	or	low	binding	affinity	to	the	5-HT2A	receptor	(Clark	et	al.,	1965;	Nelson	et	al.,	1999;
Trachsel,	2012).	The	5-HT2A	activation	mediates	psychedelic	effects	(Glennon	et	al.,	1992;	Chambers	et	al.,	2002;	Kraehenmann	et	al.,	2017)	and	receptor	binding	affinity	has	been	shown	to	be	a	good	predictor	of	the	dose	needed	(clinical	potency)	to	induce	a	psychedelic	effect	(Luethi	and	Liechti,	2018).	^	a	b	c	d	Trachsel	D	(2012).	"Fluorine	in
psychedelic	phenethylamines".	Drug	Test	Anal.	4	(7–8):	577–590.	doi:10.1002/dta.413.	PMID	22374819.	Within	the	group	of	the	2,4,5-trisubstituted	phenethylamines,	a	few	4-alkoxy	analogs	have	been	described	before	(Figure	3,	B).[3]	Both	2C-O	(43;	>300	mg)	and	2C-O-4	(44;	>60	mg)	proved	to	be	inactive	in	humans,	at	least	at	the	levels	tested.[3]
Whether	they	underlie	a	strong	metabolism[70]	or	show	low	affinities	towards	the	serotonin	5-HT2A	receptor[36]	remains	to	be	established.	In	humans,	the	α-methylated	3C	analogs	TMA-2	(45;	20–40	mg,	8–12	h)	and	MEM	(46;	20–	50	mg,	10–14	h)	are	fairly	active	compounds,[3]	probably	resulting	from	increased	metabolic	resistance,	higher
lipophilicity	and	pronounced	receptor	activation.	[...]	Similar	to	2C-O	(43:	>300	mg[3]),	Ψ-2C-O	(2,4,6-TMPEA,	61:	>300	mg)	did	not	show	any	human	activity	(P.	Rausch,	personal	communication	in	2009)	and	interestingly,	the	3,4,5-trimethoxy	isomer	mescaline	(22:	180–360	mg)	does.[3]	^	a	b	c	Nichols	DE,	Glennon	RA	(1984).	"Medicinal	Chemistry
and	Structure-Activity	Relationships	of	Hallucinogens".	In	Jacobs	BL	(ed.).	Hallucinogens:	Neurochemical,	Behavioral,	and	Clinical	Perspectives.	New	York:	Raven	Press.	pp.	95–142.	ISBN	978-0-89004-990-7.	OCLC	10324237.	The	simplest	modification	is	to	remove	the	α-methyl	group	completely,	since	mescaline	lacks	an	α-methyl	group	and	is	active.
On	the	other	hand,	2,4,5-trimethoxyphenethylamine	is	completely	inactive	whereas	its	α-methylated	analog	2,4,5	trimethoxyamphetamine	(TMA-2;	Table	I)	is	quite	potent	(Shulgin,	1978).	Many	of	the	non-α-methylated	analogs	of	hallucinogenic	amphetamines	retain	potency	within	about	one	order	of	magnitude	of	their	amphetamine	congeners	(e.g.,
Shulgin	and	Caner,	1975).	Although	a	decrease	of	this	magnitude	may	seem	dramatic	from	the	perspective	of	structure-activity	relationships,	these	compounds	still	remain	active	in	humans	with	relatively	small	acute	oral	dosages.	For	example,	2,5-dimethoxy-4-bromophenethylamine	(2C-B)	and	2,5-dimethoxy-4-iodophenethylamine	(2C-I)	possess	only
about	one-tenth	the	potency	of	their	amphetamine	counterparts	DOB	and	DOI,	respectively.	DOI	are	two	of	the	most	potent	hallucinogenic	amphetamines	known.	Therefore,	oral	human	dosages	of	2C-B	and	2C-I	are	in	the	5-20	mg	range.	^	a	b	c	Wallach	J,	Cao	AB,	Calkins	MM,	Heim	AJ,	Lanham	JK,	Bonniwell	EM,	Hennessey	JJ,	Bock	HA,	Anderson	EI,
Sherwood	AM,	Morris	H,	de	Klein	R,	Klein	AK,	Cuccurazzu	B,	Gamrat	J,	Fannana	T,	Zauhar	R,	Halberstadt	AL,	McCorvy	JD	(December	2023).	"Identification	of	5-HT2A	receptor	signaling	pathways	associated	with	psychedelic	potential".	Nat	Commun.	14	(1):	8221.	doi:10.1038/s41467-023-44016-1.	PMC	10724237.	PMID	38102107.	^	a	b	Clark	LC,
Benington	F,	Morin	RD	(May	1965).	"The	Effects	of	Ring-Methoxyl	Groups	on	Biological	Deamination	of	Phenethylamines".	J	Med	Chem.	8	(3):	353–355.	doi:10.1021/jm00327a016.	PMID	14323146.	^	a	b	Shulgin	AT	(1978).	"Psychotomimetic	Drugs:	Structure-Activity	Relationships".	In	Iversen	LL,	Iversen	SD,	Snyder	SH	(eds.).	Stimulants.	Boston,	MA:
Springer	US.	pp.	243–333.	doi:10.1007/978-1-4757-0510-2_6.	ISBN	978-1-4757-0512-6.	^	Government	of	Canada,	Public	Works	and	Government	Services	Canada	(May	4,	2016).	"Canada	Gazette	–	Regulations	Amending	the	Food	and	Drug	Regulations	(Part	J	—	2C-phenethylamines)".	gazette.gc.ca.	TMPEA	(2C-O)	-	Isomer	Design	TMPEA	-	PiHKAL	-
Erowid	TMPEA	-	PiHKAL	-	Isomer	Design	Retrieved	from	"	3	2C-O-4	Names	Preferred	IUPAC	name	2-{2,5-Dimethoxy-4-[(propan-2-yl)oxy]phenyl}ethan-1-amine	Identifiers	CAS	Number	952006-65-4	N	3D	model	(JSmol)	Interactive	image	ChemSpider	21106225	Y	PubChem	CID	44719510	UNII	1GFL65O0VB	CompTox	Dashboard	(EPA)
DTXSID70894771	InChI	InChI=1S/C13H21NO3/c1-9(2)17-13-8-11(15-3)10(5-6-14)7-12(13)16-4/h7-9H,5-6,14H2,1-4H3	YKey:	KAKXJLWAEMHHTL-UHFFFAOYSA-N	Y	SMILES	CC(C)Oc1cc(OC)c(cc1OC)CCN	Properties	Chemical	formula	C13H21NO3	Molar	mass	239.31	g/mol	Except	where	otherwise	noted,	data	are	given	for	materials	in	their	standard
state	(at	25	°C	[77	°F],	100	kPa).	N	verify	(what	is	YN	?)	Infobox	references	Chemical	compound	2C-O-4,	also	known	as	4-isopropoxy-2,5-dimethoxyphenethylamine,	is	a	phenethylamine	of	the	2C	family.	It	is	also	a	positional	isomer	of	isoproscaline	and	was	probably	first	synthesized	by	Alexander	Shulgin.	It	produces	hallucinogenic,	psychedelic,	and
entheogenic	effects.[1]	Because	of	the	low	potency	of	2C-O-4,	and	the	inactivity	of	2C-O,	Shulgin	felt	that	the	2C-O	series	would	not	be	an	exciting	area	for	research,	and	did	not	pursue	any	further	analogues.[1]	2C-O-4	is	in	a	class	of	compounds	commonly	known	as	phenethylamines,	and	the	systematic	chemical	name	is	2-(4-isopropoxy-2,5-
dimethoxyphenyl)ethanamine.	Little	is	known	about	the	psychopharmacological	effects	of	2C-O-4.	Based	on	the	one	report	available	in	his	book	PiHKAL,	Shulgin	lists	the	dosage	of	2C-O-4	as	being	>60	mg.[1]	The	pharmacology	of	2C-O-4	has	been	studied.[2]	The	toxicity	of	2C-O-4	is	not	known.	As	of	October	31,	2016,	2C-O-4	is	a	controlled	substance
(Schedule	III)	in	Canada.[3]	2C-O-4	is	unscheduled	and	unregulated	in	the	United	States;	however,	because	of	its	close	similarity	in	structure	and	effects	to	mescaline	and	2C-T-7,	possession	and	sale	of	2C-O-4	may	be	subject	to	prosecution	under	the	Federal	Analog	Act.	2C-O	2C-T-4	^	a	b	c	Shulgin,	Alexander;	Shulgin,	Ann	(September	1991).
PiHKAL:	A	Chemical	Love	Story.	Berkeley,	California:	Transform	Press.	ISBN	0-9630096-0-5.	OCLC	25627628.	2C-O-4	Entry	in	PiHKAL	^	Kolaczynska	KE,	Luethi	D,	Trachsel	D,	Hoener	MC,	Liechti	ME	(2019).	"Receptor	Interaction	Profiles	of	4-Alkoxy-Substituted	2,5-Dimethoxyphenethylamines	and	Related	Amphetamines".	Front	Pharmacol.	10:
1423.	doi:10.3389/fphar.2019.01423.	PMC	6893898.	PMID	31849671.	^	"Canada	Gazette	–	Regulations	Amending	the	Food	and	Drug	Regulations	(Part	J	—	2C-phenethylamines)".	4	May	2016.	Retrieved	from	"	4	Pharmaceutical	compound	2C-T-4Clinical	dataOther	names4-Isopropylthio-2,5-dimethoxyphenethylamine;	2,5-Dimethoxy-4-
isopropylthiophenethylamineRoutes	ofadministrationOral[1]Drug	classSerotonin;	5-HT2	receptor	agonist;	Serotonergic	psychedelic;	HallucinogenATC	codeNonePharmacokinetic	dataDuration	of	action12–18	hours[1]Identifiers	IUPAC	name	2-{2,5-Dimethoxy-4-[(propan-2-yl)sulfanyl]phenyl}ethan-1-amine	CAS	Number207740-25-
8	Y[chemspider]PubChem	CID44350070ChemSpider21106232	YUNII558WSD71D4KEGGC22735	YChEMBLChEMBL338259	YCompTox	Dashboard	(EPA)DTXSID60893915	Chemical	and	physical	dataFormulaC13H21NO2SMolar	mass255.38	g·mol−13D	model	(JSmol)Interactive	image	SMILES	CC(C)Sc1cc(OC)c(cc1OC)CCN	InChI
InChI=1S/C13H21NO2S/c1-9(2)17-13-8-11(15-3)10(5-6-14)7-12(13)16-4/h7-9H,5-6,14H2,1-4H3	YKey:HDYZSVKZKDPLDT-UHFFFAOYSA-N	Y		NY	(what	is	this?)		(verify)	2C-T-4,	also	known	as	4-isopropylthio-2,5-dimethoxyphenethylamine,	is	a	psychedelic	phenethylamine	of	the	2C	family.[1][2]	It	was	first	synthesized	by	Alexander	Shulgin	and	is	used
as	entheogenic	recreational	drug.[1]	2C-T-4	produces	psychedelic	and	entheogenic	effects	that	develop	slowly	and	can	last	12	to	18	hours.[1]	While	users	may	experience	virtually	no	effects	for	the	first	hour	after	ingestion,	results	vary	drastically	between	individuals	and	range	from	hallucination	and	euphoria	to	intense	sickness	and	anxiety.[1]
Shulgin	devoted	a	chapter	in	the	first	part	of	his	book	PiHKAL	to	this	compound,	describing	an	intense	"plus-four"	psychedelic	experience	mediated	by	a	twelve	milligram	dose.	See	also:	Psychedelic	drug	§	Interactions,	and	Trip	killer	§	Serotonergic	psychedelic	antidotes	2C	drugs	are	metabolized	by	the	monoamine	oxidase	(MAO)	enzymes	MAO-A	and
MAO-B.[3][4]	Monoamine	oxidase	inhibitors	(MAOIs)	such	as	phenelzine,	tranylcypromine,	moclobemide,	and	selegiline	may	potentiate	the	effects	of	2C	drugs.[3][4][5]	This	may	result	in	overdose	and	serious	toxicity.[5][3]	2C-T-4	activities	Target	Affinity	(Ki,	nM)	5-HT1A	470–916	5-HT1B	ND	5-HT1D	ND	5-HT1E	ND	5-HT1F	ND	5-HT2A	27.9–54
(Ki)5.5–220	(EC50Tooltip	half-maximal	effective	concentration)56–87%	(EmaxTooltip	maximal	efficacy)	5-HT2B	ND	(Ki)63–160	(EC50)68–75%	(Emax)	5-HT2C	180–295	(Ki)ND	(EC50)ND	(Emax)	5-HT3	ND	5-HT4	ND	5-HT5A	ND	5-HT6	ND	5-HT7	ND	α1A	11,000	α1B,	α1D	ND	α2A	130–217	α2B,	α2C	ND	β1–β3	ND	D1	20,000	D2	16,000	D3	19,000	D4,
D5	ND	H1	>25,000	H2–H4	ND	M1–M5	ND	I1	ND	σ1,	σ2	ND	TAAR1Tooltip	Trace	amine-associated	receptor	1	2,337–4,500	(Ki)	(mouse)19–53	(Ki)	(rat)3,700	(EC50)	(mouse)83	(EC50)	(rat)>30,000	(EC50)	(human)51%	(Emax)	(mouse)67%	(Emax)	(rat)	SERTTooltip	Serotonin	transporter	>30,000	(Ki)113,000	(IC50Tooltip	half-maximal	inhibitory
concentration)ND	(EC50)	NETTooltip	Norepinephrine	transporter	17,000	(Ki)134,000	(IC50)ND	(EC50)	DATTooltip	Dopamine	transporter	>30,000	(Ki)294,000	(IC50)ND	(EC50)	Notes:	The	smaller	the	value,	the	more	avidly	the	drug	binds	to	the	site.	All	proteins	are	human	unless	otherwise	specified.	Refs:	[6][7][8][9]	2C-T-4	acts	as	a	serotonin	5-HT2
receptor	agonist,	including	of	the	serotonin	5-HT2A	receptor.[8][7]	The	mechanism	that	produces	2C-T-4's	hallucinogenic	and	entheogenic	effects	has	not	been	specifically	established,	however	it	is	most	likely	to	result	from	5-HT2A	receptor	activation	in	the	brain,	a	mechanism	of	action	shared	by	all	of	the	hallucinogenic	tryptamines	and
phenethylamines	for	which	the	mechanism	of	action	is	known.	2C-T-4	is	the	2-carbon	homolog	of	Aleph-4.	The	full	chemical	name	is	2-[4-(isopropylthio)-2,5-dimethoxyphenyl]-ethanamine.	The	drug	has	structural	and	pharmacodynamic	properties	similar	to	2C-T-7	and	2C-T-19.[citation	needed]	Ψ-2C-T-4,	the	homologue	of	2C-T-4.	2C-T-4	has	a
homologue,	the	structural	isomer	Ψ-2C-T-4	(2,6-dimethoxy-4-(i)-propylthiophenethylamine).	This	compound	was	tested	by	Alexander	Shulgin	at	a	dose	of	12	mg.	At	this	dosage	its	duration	was	very	short	and	it	produced	few	effects,	however	based	on	the	research	into	the	better	characterized	compound	Ψ-DOM,	the	potency	of	Ψ-2C-T-4	is	likely	to	be
around	1/3	that	of	2C-T-4	itself,	so	a	more	effective	dosage	of	Ψ-2C-T-4	might	be	in	the	region	of	20–60	mg;[1]	however	high	doses	such	as	this	might	well	be	associated	with	toxic	side	effects,	and	so	extreme	caution	would	be	advised.	2C-T-4	is	relatively	unknown	on	the	black	market,	but	has	been	sold	to	a	limited	extent	on	the	research	chemical
market.[citation	needed]	As	of	October	31,	2016,	2C-T-4	is	a	controlled	substance	(Schedule	III)	in	Canada.[10]	As	of	October	2015	2C-T-4	is	a	controlled	substance	in	China.[11]	2C-T-4	is	added	to	the	list	of	Schedule	B	controlled	substances.[12]	Sveriges	riksdags	health	ministry	Statens	folkhälsoinstitut	classified	2C-T-4	as	"health	hazard"	under	the
act	Lagen	om	förbud	mot	vissa	hälsofarliga	varor	(translated	Act	on	the	Prohibition	of	Certain	Goods	Dangerous	to	Health)	as	of	Jul	15,	2007,	in	their	regulation	SFS	2007:600	listed	as	2,5-dimetoxi-4-isopropyltiofenetylamin	(2C-T-4),	making	it	illegal	to	sell	or	possess.[13]	As	of	July	9,	2012,	2C-T-4	is	a	Schedule	I	substance	in	the	United	States,	under
the	Synthetic	Drug	Abuse	Prevention	Act	of	2012.[14]	^	a	b	c	d	e	f	g	Shulgin	A,	Shulgin	A	(September	1991).	PiHKAL:	A	Chemical	Love	Story.	Berkeley,	California:	Transform	Press.	ISBN	0-9630096-0-5.	OCLC	25627628.	^	Shulgin	A,	Manning	T,	Daley	P	(2011).	The	Shulgin	Index,	Volume	One:	Psychedelic	Phenethylamines	and	Related	Compounds.
Vol.	1.	Berkeley:	Transform	Press.	ISBN	978-0-9630096-3-0.	^	a	b	c	Dean	BV,	Stellpflug	SJ,	Burnett	AM,	Engebretsen	KM	(June	2013).	"2C	or	not	2C:	phenethylamine	designer	drug	review".	J	Med	Toxicol.	9	(2):	172–178.	doi:10.1007/s13181-013-0295-x.	PMC	3657019.	PMID	23494844.	^	a	b	Theobald	DS,	Maurer	HH	(January	2007).	"Identification	of
monoamine	oxidase	and	cytochrome	P450	isoenzymes	involved	in	the	deamination	of	phenethylamine-derived	designer	drugs	(2C-series)".	Biochem	Pharmacol.	73	(2):	287–297.	doi:10.1016/j.bcp.2006.09.022.	PMID	17067556.	^	a	b	Halman	A,	Kong	G,	Sarris	J,	Perkins	D	(January	2024).	"Drug-drug	interactions	involving	classic	psychedelics:	A
systematic	review".	J	Psychopharmacol.	38	(1):	3–18.	doi:10.1177/02698811231211219.	PMC	10851641.	PMID	37982394.	^	"Kᵢ	Database".	PDSP.	9	May	2025.	Retrieved	9	May	2025.	^	a	b	Rickli	A,	Luethi	D,	Reinisch	J,	Buchy	D,	Hoener	MC,	Liechti	ME	(December	2015).	"Receptor	interaction	profiles	of	novel	N-2-methoxybenzyl	(NBOMe)	derivatives
of	2,5-dimethoxy-substituted	phenethylamines	(2C	drugs)"	(PDF).	Neuropharmacology.	99:	546–553.	doi:10.1016/j.neuropharm.2015.08.034.	PMID	26318099.	^	a	b	Luethi	D,	Trachsel	D,	Hoener	MC,	Liechti	ME	(May	2018).	"Monoamine	receptor	interaction	profiles	of	4-thio-substituted	phenethylamines	(2C-T	drugs)".	Neuropharmacology.	134	(Pt	A):
141–148.	doi:10.1016/j.neuropharm.2017.07.012.	PMID	28720478.	^	Simmler	LD,	Buchy	D,	Chaboz	S,	Hoener	MC,	Liechti	ME	(April	2016).	"In	Vitro	Characterization	of	Psychoactive	Substances	at	Rat,	Mouse,	and	Human	Trace	Amine-Associated	Receptor	1"	(PDF).	J	Pharmacol	Exp	Ther.	357	(1):	134–144.	doi:10.1124/jpet.115.229765.
PMID	26791601.	Archived	from	the	original	(PDF)	on	2025-05-09.	^	"Regulations	Amending	the	Food	and	Drug	Regulations	(Part	J	—	2C-phenethylamines)".	Canada	Gazette.	4	May	2016.	^	"关于印发《非药用类麻醉药品和精神药品列管办法》的通知"	[Notice	on	the	issuance	of	the	"Regulations	on	the	Listing	of	Non-Medicinal	Narcotic	Drugs	and
Psychotropic	Drugs"]	(in	Chinese).	China	Food	and	Drug	Administration.	27	September	2015.	Archived	from	the	original	on	1	October	2015.	Retrieved	1	October	2015.	^	"Bekendtgørelse	om	euforiserende	stoffer"	[Executive	Order	on	Euphoriant	Drugs].	Retsinformation	(legal	information)	(in	Danish).	^	Larsson	M	(14	June	2007).	"Förordning	om
ändring	i	förordningen	(1999:58)	om	förbud	mot	vissa	hälsofarliga	varor"	[Ordinance	amending	the	Ordinance	(1999:58)	on	the	prohibition	of	certain	goods	hazardous	to	health]	(PDF).	Svensk	författningssamling	(Swedish	Constitution)	(in	Swedish).	Archived	from	the	original	(PDF)	on	September	29,	2013.	Retrieved	January	24,	2022.	^	Portman	RJ.
"Synthetic	Drug	Abuse	Prevention	Act	of	2012".	Govtrack.	Retrieved	22	July	2012.	2C-T-4	-	Isomer	Design	2C-T-4	-	Erowid	The	Big	&	Dandy	2C-T-4	Thread	-	Bluelight	2C-T-4	-	PiHKAL	-	Erowid	2C-T-4	-	PiHKAL	-	Isomer	Design	Retrieved	from	"	5Psychedelic	phenthylamine	drug	Pharmaceutical	compound	2C-T-7Clinical	dataOther	names2,5-Dimethoxy-
4-propylthiophenethylamine;	2,5-Dimethoxy-4-propylsulfanylphenethylamine;	4-Propylthio-2,5-dimethoxyphenethylamine;	4-Propylsulfanyl-2,5-dimethoxyphenethylamine;	Blue	Mystic;	Tweety-Bird	MescalineRoutes	ofadministrationOralDrug	classSerotonin	5-HT2	receptor	agonist;	Serotonergic	psychedelic;	HallucinogenATC	codeNoneLegal	statusLegal
status	BR:	Class	F2	(Prohibited	psychotropics)	CA:	Schedule	III	US:	Schedule	I	Pharmacokinetic	dataDuration	of	action8–15	hours[1]Identifiers	IUPAC	name	2-[2,5-dimethoxy-4-(propylsulfanyl)phenyl]ethan-1-amine	CAS	Number207740-26-9	YPubChem
CID24728635ChemSpider21106233	YUNIITJG366J9BAKEGGC22737ChEMBLChEMBL126432	YCompTox	Dashboard	(EPA)DTXSID90861566	Chemical	and	physical	dataFormulaC13H21NO2SMolar	mass255.38	g·mol−13D	model	(JSmol)Interactive	imageMelting	point206	to	207	°C	(403	to	405	°F)	SMILES	COc1cc(SCCC)c(cc1CCN)OC	InChI
InChI=1S/C13H21NO2S/c1-4-7-17-13-9-11(15-2)10(5-6-14)8-12(13)16-3/h8-9H,4-7,14H2,1-3H3	YKey:OLEVEPDJOFPJTF-UHFFFAOYSA-N	Y			(verify)	2C-T-7,	also	known	as	4-propylthio-2,5-dimethoxyphenethylamine,	is	a	psychedelic	phenethylamine	of	the	2C	family.[1]	In	his	book	PiHKAL:	A	Chemical	Love	Story,	Alexander	Shulgin	lists	the	dosage
range	as	10–30	mg.[1]	2C-T-7	is	generally	taken	orally,	and	produces	psychedelic	and	entactogenic	effects	that	last	8	to	15	hours.[1]	Up	until	Operation	Web	Tryp	and	three	deaths,	two	of	which	involved	the	use	of	other	drugs	in	addition	to	2C-T-7,	and	one	which	involved	an	excessive	insufflated	dose,	2C-T-7	was	sold	commercially	in	Dutch	and
Japanese	smartshops	and	online.	It	has	been	known	on	the	streets	as	Blue	Mystic	or	7th	Heaven.[2][3]	There	has	been	little	real	research	done	on	this	chemical	other	than	Shulgin's	comments	in	PiHKAL	and	a	few	small	animal	studies	mostly	aimed	at	detecting	metabolites.	2C-T-7	is	psychedelic.[4][5]	In	PiHKAL,	Shulgin	records	that	the	hallucinations
are	unique,	and	that	the	chemical	may	cause	muscle	tension	and	an	altered	vocal	quality.[6]	Shulgin	rated	it	as	one	of	the	"magical	half-dozen"	most	important	psychedelic	phenethylamine	compounds,	together	with	mescaline,	2C-B,	and	2C-T-2.[7]	See	also:	Psychedelic	drug	§	Interactions,	and	Trip	killer	§	Serotonergic	psychedelic	antidotes	2C-T-7	is
metabolized	by	the	monoamine	oxidase	(MAO)	enzymes	MAO-A	and	MAO-B.[8][9]	Monoamine	oxidase	inhibitors	(MAOIs)	such	as	phenelzine,	tranylcypromine,	moclobemide,	and	selegiline	may	potentiate	the	effects	of	2C-T-7.[8][9][10]	This	may	result	in	overdose	and	serious	toxicity.[10][8]	There	have	been	at	least	three	reported	deaths	related	to
2C-T-7	use	as	of	August	2007,	mainly	at	insufflated	(snorted)	doses	of	30	mg	or	more.[11][12]	In	the	fall	of	2000,	a	young	healthy	male	died	following	insufflation	of	an	excessive	amount	of	2C-T-7.	Two	additional	deaths	reported	in	April	2001	have	been	linked	to	2C-T-7.	These	two	deaths	were	reported	by	the	DEA	as	being	the	result	of	the	co-abuse	of
2C-T-7	with	MDMA.[13]	In	January	2002,	Rolling	Stone	published	an	article	about	2C-T-7	entitled	"The	New	(legal)	Killer	Drug".[14]	Although	the	article	suggested	that	the	drug	was	legal,	the	legal	status	of	2C-T-7	was	ambiguous	at	the	time	due	to	the	United	States'	Federal	Analogue	Act.	[15]	A	detailed	response	on	the	website	disinfo.com
challenged	the	accuracy	of	much	of	the	reporting	in	the	aforementioned	Rolling	Stone	article.[16]	2C-T-7	has	since	been	officially	made	illegal	and	declared	a	schedule	1	substance	in	the	United	States.[17]	The	Partnership	for	a	Drug-Free	America	reported	in	2006	that	2C-T-7	can	be	lethal	even	in	small	doses;[18]	however,	they	provide	no	source	for
their	claim	and	of	the	three	known	deaths	(as	of	August	2007)	of	2C-T-7	intoxicated	individuals,	all	involved	either	uncommonly	large	insufflated	doses	or	the	concomitant	ingestion	of	other	stimulants	such	as	ephedrine	and/or	MDMA.	All	of	the	three	aforementioned	known	deaths	of	individuals	under	the	influence	of	2C-T-7	occurred	in	those	known	to
be	either	intoxicated	with	other	stimulants	such	as	ephedrine	or	MDMA	(which	are	known	to	be	potentially	lethal	in	certain	situations	or	at	excessive	doses)[19]	or	after	the	individual	insufflated	an	amount	of	2C-T-7	much	greater	than	necessary	to	induce	the	full	range	of	effects	typically	sought	after	by	users	of	the	drug;	for	example,	the	reported
35	mg	insufflated	dose	taken	by	the	individual	who	died	in	the	fall	of	2000.	This	reported	dose	was	characterized	as	"excessive"	by	the	US	DEA.	2C-T-7	activities	Target	Affinity	(Ki,	nM)	5-HT1A	520–878	5-HT1B	ND	5-HT1D	ND	5-HT1E	ND	5-HT1F	ND	5-HT2A	5.3–6.5	(Ki)1.2–130	(EC50Tooltip	half-maximal	effective	concentration)49–101%
(EmaxTooltip	maximal	efficacy)	5-HT2B	ND	(Ki)52–350	(EC50)45–46%	(Emax)	5-HT2C	39–54	(Ki)ND	(EC50)ND	(Emax)	5-HT3	ND	5-HT4	ND	5-HT5A	ND	5-HT6	ND	5-HT7	ND	α1A	13,000	α1B,	α1D	ND	α2A	180–335	α2B,	α2C	ND	β1–β3	ND	D1	15,000	D2	5,000	D3	7,500	D4,	D5	ND	H1	>25,000	H2–H4	ND	M1–M5	ND	I1	ND	σ1,	σ2	ND	TAAR1Tooltip
Trace	amine-associated	receptor	1	311–560	(Ki)	(mouse)10–33	(Ki)	(rat)910	(EC50)	(mouse)79	(EC50)	(rat)>30,000	(EC50)	(human)67%	(Emax)	(mouse)83%	(Emax)	(rat)	SERTTooltip	Serotonin	transporter	12,000	(Ki)44,000	(IC50Tooltip	half-maximal	inhibitory	concentration)ND	(EC50)	NETTooltip	Norepinephrine	transporter	27,000	(Ki)135,000
(IC50)ND	(EC50)	DATTooltip	Dopamine	transporter	34,000	(Ki)261,000	(IC50)ND	(EC50)	MAO-ATooltip	Monoamine	oxidase	A	46,000	(IC50)	MAO-BTooltip	Monoamine	oxidase	B	180,000	(IC50)	Notes:	The	smaller	the	value,	the	more	avidly	the	drug	binds	to	the	site.	All	proteins	are	human	unless	otherwise	specified.	Refs:	[20][21][22][23][24][25][26]
[27]	The	mechanism	that	produces	the	psychedelic	and	entactogenic	effects	of	2C-T-7	is	most	likely	to	result	from	action	as	a	5-HT2A	serotonin	receptor	agonist	in	the	brain,	a	mechanism	of	action	shared	by	most	currently-known	hallucinogenic	tryptamines	and	phenethylamines.[27]	2C-T-7	has	structural	and	pharmacodynamic	properties	similar	to
those	of	2C-T-2.	Around	the	year	2000,	2C-T-7	began	to	change	from	an	obscure	chemical	to	a	drug	used	at	parties	and	clubs	in	North	America	and	Europe	as	it	became	available	through	a	number	of	grey-market	commercial	vendors.	This	aroused	the	attention	of	the	authorities,	and	many	countries	have	since	scheduled	the	chemical.	In	Australia,	2C-
T-2	and	2C-T-7	are	covered	by	the	country's	analogue	drug	laws.	As	of	October	31,	2016,	2C-T-7	is	a	controlled	substance	(Schedule	III)	in	Canada.[28]	As	of	October	2015	2C-T-7	is	a	controlled	substance	in	China.[29]	2C-T-7	is	scheduled	in	Germany.	(BTMG)	The	Netherlands	was	the	first	country	in	the	world	to	ban	2C-T-7,	after	being	sold	in
smartshops	for	a	short	period.	After	2C-T-2	was	first	banned,	2C-T-7	quickly	appeared	on	the	market,	but	was	soon	banned	as	well.	2C-T-7	is	a	list	I	drug	of	the	Opium	Law.	Schedule	I	in	Sweden.[30]	2C-T-7	was	first	classified	as	"health	hazard"	under	the	act	Lagen	om	förbud	mot	vissa	hälsofarliga	varor	(translated	Act	on	the	Prohibition	of	Certain
Goods	Dangerous	to	Health)	as	of	April	1,	1999,	under	SFS	1999:58[31]	that	made	it	illegal	to	sell	or	possess.	In	1999,	Alexander	Shulgin	was	sent	a	copy	of	a	letter	from	the	British	Home	Office	to	several	of	its	administrative	associates	that	in	effect	placed	all	compounds	listed	in	PiHKAL	into	Class	A.[citation	needed]	On	September	20,	2002,	2C-T-7
was	classified	as	a	Schedule	I	substance	in	the	United	States	by	an	emergency	ruling	by	the	DEA.	On	March	18,	2004,	the	DEA	published	a	Final	Rule	in	the	Federal	Register	permanently	placing	2C-T-7	in	Schedule	I.	(69	FR	12794)[17][32][33]	As	of	April	2024,	law	enforcement	have	encountered	2C-T-7	in	16	states,	with	the	highest	number	of
encounters	being	in	Florida.	Purchases	made	over	the	internet	are	believed	by	the	DEA	to	be	the	most	common	source	by	which	users	of	the	drug	acquire	it	in	the	United	States,	and	one	laboratory	manufacturing	the	drug	was	discovered	by	police	in	Las	Vegas,	Nevada.[17]	^	a	b	c	d	Shulgin	A.	"PIHKAL	#43".	^	Platoni	K	(May	1,	2002).	"2C-T-7's	Bad
Trip".	East	Bay	Express.	In	1999	it	made	its	first	commercial	appearance	in	the	Netherlands'	drug-dealing	smart	shops	in	both	tablet	and	powder	form.	It	was	given	the	street	name	"Blue	Mystic,"	perhaps	in	order	to	differentiate	it	from	its	chemical	cousin,	another	Shulgin	creation	named	2C-T-2	^	O'Connell	C	(August	19,	2002).	"A	psychedelic
summer".	Newsweek.	^	Hardison	C	(2000).	"An	Amateur	Qualitative	Study	of	48	2C-T-7	Subjective	Bioassays".	maps.org.	Bulletin	of	the	Multidisciplinary	Association	for	Psychedelic	Studies	MAPS.	Retrieved	October	30,	2023.	^	"Erowid	2C-T-7	Vault:	Sulfurous	Samadhi:	Stolaroff's	&	Well's	Study".	erowid.org.	February	6,	2001.	Retrieved	October	30,
2023.	^	Shulgin	A	(June	28,	2001).	"2C-T-7".	Ask	Dr	Shulgin.	Centre	for	Cognitive	Liberty	and	Ethics	(COLE).	Retrieved	August	28,	2009.	^	Shulgin	A	(1990).	""PIHKAL"	-	The	Chemical	Story".	www.erowid.org.	Retrieved	October	30,	2023.	^	a	b	c	Dean	BV,	Stellpflug	SJ,	Burnett	AM,	Engebretsen	KM	(June	2013).	"2C	or	not	2C:	phenethylamine
designer	drug	review".	J	Med	Toxicol.	9	(2):	172–178.	doi:10.1007/s13181-013-0295-x.	PMC	3657019.	PMID	23494844.	^	a	b	Theobald	DS,	Maurer	HH	(January	2007).	"Identification	of	monoamine	oxidase	and	cytochrome	P450	isoenzymes	involved	in	the	deamination	of	phenethylamine-derived	designer	drugs	(2C-series)".	Biochem	Pharmacol.	73	(2):
287–297.	doi:10.1016/j.bcp.2006.09.022.	PMID	17067556.	^	a	b	Halman	A,	Kong	G,	Sarris	J,	Perkins	D	(January	2024).	"Drug-drug	interactions	involving	classic	psychedelics:	A	systematic	review".	J	Psychopharmacol.	38	(1):	3–18.	doi:10.1177/02698811231211219.	PMC	10851641.	PMID	37982394.	^	Curtis	B,	Kemp	P,	Harty	L,	Choi	C,	Christensen	D
(October	2003).	"Postmortem	identification	and	quantitation	of	2,5-dimethoxy-4-n-propylthiophenethylamine	using	GC-MSD	and	GC-NPD".	Journal	of	Analytical	Toxicology.	27	(7):	493–8.	doi:10.1093/jat/27.7.493.	PMID	14607005.	This	compound	was	initially	identified	from	a	routine	screening	procedure	in	postmortem	urine	from	a	20-year-old	male
that	died	in	a	local	emergency	room	after	reportedly	insufflating	35	mg.	^	Platoni	C	(May	1,	2002).	A	psychedelic	summer.	East	Bay	Express	(Report).	In	the	same	month,	Joshua	Robbins,	a	seventeen-year-old	from	Cordova,	Tennessee,	died	after	snorting	between	thirty	and	thirty-five	milligrams	of	2C-T-7,	not	long	after	taking	several	other	stimulant
drugs.	According	to	Rolling	Stone,	which	ran	an	article	on	Robbins'	death,	in	the	twelve	hours	before	he	died	Robbins	also	had	consumed	Ecstasy,	nitrous	oxide,	and	a	'mini-thin'	containing	ephedrine	and	guaifenisen	or	combined	with	stimulants	such	as	MDMA	^	"2,5-dimethoxy-4-(n)-propylthiophenethylamine".	Drugs	and	Chemicals	of	Concern.
Office	of	Diversion	Control,	Drug	Enforcement	Administration,	U.S.	Department	of	Justice.	Archived	from	the	original	on	October	20,	2008.	^	"The	New	(Legal)	Killer	Drug".	Rolling	Stone,	January	10,	2002,	issue	888:	44–49.	^	21	USC	§813	^	Lilly	K	(2002).	"The	new	(hip)	drug	hysteria:	a	journey	into	rolling	stone's	abandonment	of	journalistic
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Government	Services	Canada,	Public	Services	and	Procurement	Canada,	Integrated	Services	Branch,	Canada	(May	4,	2016).	"Canada	Gazette	–	Regulations	Amending	the	Food	and	Drug	Regulations	(Part	J	—	2C-phenethylamines)".	gazette.gc.ca.	^	"关于印发《非药用类麻醉药品和精神药品列管办法》的通知"	(in	Chinese).	China	Food	and	Drug
Administration.	September	27,	2015.	Archived	from	the	original	on	October	1,	2015.	Retrieved	October	1,	2015.	^	"Läkemedelsverkets	författningssamling"	(PDF).	^	"Förordning	(1999:58)	om	förbud	mot	vissa	hälsofarliga	varor	-	Karnov	Open".	notisum.se.	Archived	from	the	original	on	October	4,	2013.	Retrieved	September	15,	2013.	^	U.S.
Department	of	Justice.	"2C-T-7	Fast	Facts"	(PDF).	^	"List	of	Schedule	1	drugs	on	the	DEA	Office	of	Diversion	Control	website".	Archived	from	the	original	on	August	27,	2009.	Retrieved	July	7,	2008.	2C-T-7	-	Isomer	Design	2C-T-7	-	PsychonautWiki	2C-T-7	-	Erowid	2C-T-7	-	PiHKAL	-	Erowid	2C-T-7	-	PiHKAL	-	Isomer	Design	2C-T-7:	A	Mixed	Bag	of
Psychedelic	Tricks	-	Tripsitter	Retrieved	from	"	6	2C-T-17	Names	Preferred	IUPAC	name	2-{4-[(Butan-2-yl)sulfanyl]-2,5-dimethoxyphenyl}ethan-1-amine	Identifiers	CAS	Number	207740-32-7	Y[chemspider]	3D	model	(JSmol)	Interactive	image	ChEMBL	ChEMBL127284	Y	ChemSpider	21106230	Y	PubChem	CID	44349798	UNII	NLC3VH4KZM	CompTox
Dashboard	(EPA)	DTXSID20658365	InChI	InChI=1S/C14H23NO2S/c1-5-10(2)18-14-9-12(16-3)11(6-7-15)8-13(14)17-4/h8-10H,5-7,15H2,1-4H3	YKey:	KSZHVRPGICAZOA-UHFFFAOYSA-N	YInChI=1/C14H23NO2S/c1-5-10(2)18-14-9-12(16-3)11(6-7-15)8-13(14)17-4/h8-10H,5-7,15H2,1-4H3Key:	KSZHVRPGICAZOA-UHFFFAOYAV	SMILES
CC(CC)Sc1cc(OC)c(cc1OC)CCN	Properties	Chemical	formula	C14H23NO2S	Molar	mass	269.40	g·mol−1	Except	where	otherwise	noted,	data	are	given	for	materials	in	their	standard	state	(at	25	°C	[77	°F],	100	kPa).	N	verify	(what	is	YN	?)	Infobox	references	Chemical	compound	2C-T-17,	also	known	as	4-sec-butylthio-2,5-dimethoxyphenethylamine,	is
a	psychedelic	phenethylamine	of	the	2C	family.	It	was	presumably	first	synthesized	by	Alexander	Shulgin	and	reported	in	his	book	PiHKAL	(Phenethylamines	i	Have	Known	And	Loved).	2C-T-17	is	the	2	carbon	homologue	of	Aleph-17,	which	has	never	been	synthesized.	The	full	chemical	name	is	2-[4-(2-butyl	thio)-2,5-dimethoxy	phenyl]ethanamine.	The
drug	has	structural	properties	similar	to	drugs	in	the	2C-T	series,	with	the	most	closely	related	compounds	being	2C-T-7	and	2C-T-8.	The	dosage	range	of	2C-T-17	is	typically	60-100	mg	and	its	duration	is	approximately	10–15	hours	according	to	Shulgin.	2C-T-17	has	highly	psychedelic	effects	on	thinking,	but	produces	few	to	no	visuals.[1]	The
mechanism	that	produces	2C-T-17's	hallucinogenic	and	entheogenic	effects	has	not	been	specifically	established,	however	it	is	most	likely	to	result	from	action	as	a	5-HT2A	serotonin	receptor	agonist	in	the	brain,	a	mechanism	of	action	shared	by	all	of	the	hallucinogenic	tryptamines	and	phenethylamines	for	which	the	mechanism	of	action	is	known.
The	toxicity	of	2C-T-17	is	not	well	documented.	2C-T-17	is	much	less	potent	than	2C-T-7,	but	it	may	be	expected	that	at	very	high	doses	it	would	display	similar	toxicity	to	that	of	other	phenethylamines	of	the	2C-T	family.	2C-T-17	is	not	illegal,	but	possession	and	sales	of	2C-T-17	could	be	prosecuted	under	the	Federal	Analog	Act	because	of	its
structural	similarities	to	2C-T-7.	As	of	October	31,	2016,	2C-T-17	is	a	controlled	substance	(Schedule	III)	in	Canada.[2]	This	substance	is	a	Class	A	drug	in	the	Drugs	controlled	by	the	UK	Misuse	of	Drugs	Act.[3]	ASR-3001	(5-MeO-iPALT)	^	Shulgin,	Alexander;	Shulgin,	Ann	(September	1991).	PiHKAL:	A	Chemical	Love	Story.	Berkeley,	California:
Transform	Press.	ISBN	0-9630096-0-5.	OCLC	25627628.	^	"Canada	Gazette	–	Regulations	Amending	the	Food	and	Drug	Regulations	(Part	J	—	2C-phenethylamines)".	4	May	2016.	^	"UK	Misuse	of	Drugs	act	2001	Amendment	summary".	Isomer	Design.	Retrieved	12	March	2014.	PiHKAL	#48	2C-T-17	2C-T-17	Entry	in	PiHKAL	Retrieved	from	"	7	2C-T-
13	Names	Preferred	IUPAC	name	2-{2,5-Dimethoxy-4-[(2-methoxyethyl)sulfanyl]phenyl}ethan-1-amine	Identifiers	CAS	Number	207740-30-5	N	3D	model	(JSmol)	Interactive	image	ChEMBL	ChEMBL123868	Y	ChemSpider	21106228	Y	PubChem	CID	44350108	UNII	SK8JCS3S9B	N	CompTox	Dashboard	(EPA)	DTXSID10658379	InChI
InChI=1S/C13H21NO3S/c1-15-6-7-18-13-9-11(16-2)10(4-5-14)8-12(13)17-3/h8-9H,4-7,14H2,1-3H3	YKey:	PYJLRNOGMKMRTK-UHFFFAOYSA-N	YInChI=1/C13H21NO3S/c1-15-6-7-18-13-9-11(16-2)10(4-5-14)8-12(13)17-3/h8-9H,4-7,14H2,1-3H3Key:	PYJLRNOGMKMRTK-UHFFFAOYAS	SMILES	COc1cc(SCCOC)c(cc1CCN)OC	Properties	Chemical
formula	C13H21NO3S	Molar	mass	271.38	g·mol−1	Except	where	otherwise	noted,	data	are	given	for	materials	in	their	standard	state	(at	25	°C	[77	°F],	100	kPa).	N	verify	(what	is	YN	?)	Infobox	references	Chemical	compound	2C-T-13,	also	known	as	4-(2-methoxyethylthio)-2,5-dimethoxyphenethylamine,	is	a	psychedelic	phenethylamine	of	the	2C
family.	It	was	presumably	first	synthesized	by	Alexander	Shulgin	and	reported	in	his	book	PiHKAL.[1]	The	drug	has	structural	properties	similar	to	mescaline	and	other	drugs	in	the	2C-T	series,	with	the	most	closely	related	compounds	being	2C-T-7	and	2C-T-21.	The	dosage	range	of	2C-T-13	is	typically	25	-	40	mg	and	its	duration	is	approximately	6–8
hours	according	to	Shulgin.[1]	2C-T-13	produces	many	closed-eye	visuals	and	geometric	patterns.	It	also	produces	slight	visual	distortion.[1]	This	section	needs	more	reliable	medical	references	for	verification	or	relies	too	heavily	on	primary	sources.	Please	review	the	contents	of	the	section	and	add	the	appropriate	references	if	you	can.	Unsourced	or
poorly	sourced	material	may	be	challenged	and	removed.	Find	sources:	"2C-T-13"	–	news	·	newspapers	·	books	·	scholar	·	JSTOR	(July	2019)	The	mechanism	that	produces	2C-T-13's	hallucinogenic	and	entheogenic	effects	has	not	been	specifically	established;	however,	it	is	most	likely	to	result	from	action	as	a	5-HT2A	serotonin	receptor	agonist	in	the
brain,	a	mechanism	of	action	shared	by	all	of	the	hallucinogenic	tryptamines	and	phenethylamines	for	which	the	mechanism	of	action	is	known.	The	toxicity	of	2C-T-13	is	not	well	documented.	2C-T-13	is	slightly	less	potent	than	2C-T-7,	but	it	may	be	expected	that	at	higher	doses	it	would	display	similar	toxicity	to	that	of	other	phenethylamines	of	the
2C-T	family.	2C-T-13	is	not	scheduled	in	the	United	States,	but	possession	and	sales	of	2C-T-13	could	be	prosecuted	under	the	Federal	Analog	Act	because	of	its	structural	similarities	to	2C-T-7.	As	of	October	31,	2016,	2C-T-13	is	a	controlled	substance	(Schedule	III)	in	Canada.[2]	^	a	b	c	PiHKAL	#46	2C-T-13	^	"Regulations	Amending	the	Food	and
Drug	Regulations	(Part	J	—	2C-phenethylamines)".	4	May	2016.	Retrieved	from	"	8	2C-T-3	Names	Preferred	IUPAC	name	2-{2,5-Dimethoxy-4-[(2-methylprop-2-en-1-yl)sulfanyl]phenyl}ethan-1-amine	Identifiers	CAS	Number	648957-40-8	3D	model	(JSmol)	Interactive	image	ChemSpider	129332310	PubChem	CID	12063255	CompTox	Dashboard	(EPA)
DTXSID001336717	InChI	InChI=1S/C14H21NO2S/c1-10(2)9-18-14-8-12(16-3)11(5-6-15)7-13(14)17-4/h7-8H,1,5-6,9,15H2,2-4H3Key:	JCDUUDQZKIXJJP-UHFFFAOYSA-N	SMILES	CC(=C)CSC1=C(C=C(C(=C1)OC)CCN)OC	Properties	Chemical	formula	C14H21NO2S	Molar	mass	267.39	g·mol−1	Except	where	otherwise	noted,	data	are	given	for
materials	in	their	standard	state	(at	25	°C	[77	°F],	100	kPa).	Infobox	references	Chemical	compound	2C-T-3,	also	initially	numbered	as	2C-T-20	and	also	known	as	4-methallylthio-2,5-dimethoxyphenethylamine,	is	a	lesser-known	psychedelic	drug	related	to	compounds	such	as	2C-T-7	and	2C-T-16.	It	was	named	by	Alexander	Shulgin	but	was	never	made
or	tested	by	him,	and	was	instead	first	synthesised	by	Daniel	Trachsel	some	years	later.	It	has	a	binding	affinity	of	11nM	at	5-HT2A	and	40nM	at	5-HT2C.	It	is	reportedly	a	potent	psychedelic	drug	with	an	active	dose	in	the	15–40	mg	range,	and	a	duration	of	action	of	8–14	hours,	with	visual	effects	comparable	to	related	drugs	such	as
methallylescaline.[1][2][3]	2C-T-2	2C-T-4	3C-MAL	^	Trachsel	D	(2003).	"Synthesis	of	novel	(phenylalkyl)amines	for	the	investigation	of	structure-activity	relationships.	Part	2.	4-Thio-substituted	[2-(2,5-dimethoxyphenyl)ethyl]amines	(=2,5-dimethoxybenzeneethanamines)".	Helvetica	Chimica	Acta.	86	(7):	2610–2619.	doi:10.1002/hlca.200390210.	^
Luethi	D,	Trachsel	D,	Hoener	MC,	Liechti	ME	(May	2018).	"Monoamine	receptor	interaction	profiles	of	4-thio-substituted	phenethylamines	(2C-T	drugs)"	(PDF).	Neuropharmacology.	134	(Pt	A):	141–148.	doi:10.1016/j.neuropharm.2017.07.012.	PMID	28720478.	S2CID	7135811.	^	Trachsel	D,	Lehmann	D,	Enzensperger	C	(2013).	Phenethylamine:	Von
der	Struktur	zur	Funktion.	Nachtschatten	Verlag	AG.	pp.	788–794.	ISBN	978-3-03788-700-4.	This	psychoactive	drug-related	article	is	a	stub.	You	can	help	Wikipedia	by	expanding	it.vte	Retrieved	from	"	9	Pharmaceutical	compound	2C-T-33Clinical	dataOther	names4-(3-Methoxybenzylthio)-2,5-dimethoxyphenethylamine;	2,5-Dimethoxy-4-(3-
methoxybenzylthio)phenethylamine;	4-(3-Methoxy)benzylthio-2CDrug	classSerotonin	receptor	agonist;	Serotonin	5-HT2A	receptor	partial	agonistIdentifiers	IUPAC	name	2-[2,5-dimethoxy-4-[(3-methoxyphenyl)methylsulfanyl]phenyl]ethanamine	PubChem	CID12063266Chemical	and	physical	dataFormulaC18H23NO3SMolar	mass333.45	g·mol−13D
model	(JSmol)Interactive	image	SMILES	COC1=CC=CC(=C1)CSC2=C(C=C(C(=C2)OC)CCN)OC	InChI	InChI=1S/C18H23NO3S/c1-20-15-6-4-5-13(9-15)12-23-18-11-16(21-2)14(7-8-19)10-17(18)22-3/h4-6,9-11H,7-8,12,19H2,1-3H3Key:ADENDGINQJWQOK-UHFFFAOYSA-N	2C-T-33,	also	known	as	4-(3-methoxybenzylthio)-2,5-dimethoxyphenethylamine,
is	a	serotonin	receptor	agonist	of	the	phenethylamine	and	2C	families.[1][2][3]	It	was	first	synthesized	and	described	by	Daniel	Trachsel	in	2003.[2][3]	The	drug	is	not	known	to	have	ever	been	tested	in	humans	and	its	active	human	doses	have	not	been	reported.[3][4]	2C-T-33	shows	high	affinity	for	the	serotonin	5-HT2A	receptor	(Ki	=	1.7	nM)	and	to
a	much	lesser	extent	for	the	serotonin	5-HT2C	receptor	(Ki	=	75	nM;	44-fold	lower	than	for	5-HT2A).[5]	In	terms	of	serotonin	5-HT2A	receptor	activation,	its	EC50Tooltip	half-maximal	effective	concentration	is	26	nM	and	its	EmaxTooltip	maximal	efficacy	is	40%.[5]	Hence,	2C-T-33	acts	as	a	low-efficacy	partial	agonist	of	the	serotonin	5-HT2A	receptor.
[6][5][7]	The	drug	shows	higher	affinity	for	the	serotonin	5-HT2A	receptor	but	much	lower	potency	and	efficacy	in	activating	the	receptor	compared	to	2C-T	or	2C-B	(which	had	values	of	Ki	=	6.9–49	nM,	EC50	=	2.0–2.1	nM,	and	Emax	=	75–92%).[5]	In	contrast	to	most	other	2C	drugs	and	serotonergic	psychedelics,	2C-T-33	appears	to	be	completely
inactive	as	an	agonist	of	the	serotonin	5-HT2B	receptor	(EC50	>	10,000	nM).[5]	The	drug	has	also	been	assessed	at	a	number	of	other	targets.[5]	The	drug	did	not	significantly	produce	the	head-twitch	response	(HTR),	a	behavioral	proxy	of	psychedelic	effects,	in	rodents,	and	hence	may	not	have	hallucinogenic	effects	in	humans.[6]	Its	analogue	2C-T-
27	(which	lacks	the	methoxy	group	on	the	added	benzyl	ring)	significantly	and	potently	induces	the	HTR	in	rodents.[6]	However,	the	HTR	induced	by	2C-T-27	is	far	weaker	in	magnitude	than	that	induced	by	other	2C-T-X	drugs	and	other	serotonergic	psychedelics.[6]	For	example,	2C-T	(or	2C-T-1)	induced	about	7-fold	more	HTR	events	than	2C-T-33.
[6]	In	contrast	to	the	lack	of	assessment	of	2C-T-33	in	humans,	2C-T-27	has	been	evaluated	and	found	to	be	active	as	a	psychedelic	in	humans	with	a	dose	range	of	80	to	130	mg.[6][1]	The	lack	of	HTR	with	2C-T-33	may	be	due	to	its	low-efficacy	partial	agonism	of	the	serotonin	5-HT2A	receptor	and	the	receptor	not	being	activated	strongly	enoughly.[6]
The	potencies	of	psychedelics	in	inducing	the	HTR	are	positively	correlated	with	their	efficacies	in	activating	the	serotonin	5-HT2A	receptor.[6]	The	bulky	4	substitution	of	2C-T-33	may	be	too	large	to	accommodate	the	binding	pocket	of	the	serotonin	5-HT2A	receptor	in	terms	of	maintaining	robust	receptor	activation.[6]	Similar	findings	have	been
observed	for	other	phenethylamines	with	bulky	4-position	substitutions,	such	as	DOHx,	DOBz,	and	4-PhPr-3,5-DMA.[6]	In	addition	to	its	potential	psychoactive	effects,	2C-T-33	has	shown	anti-inflammatory	effects	in	animal	studies	similarly	to	other	serotonin	5-HT2A	receptor	agonists	and	serotonergic	psychedelics.[7]	However,	2C-T-33	was	the	least
effective	assessed	phenethylamine	and	was	far	less	effective	than	other	phenethylamines	such	as	2C-I,	DOIB,	2C-B,	(R)-DOI,	and	2,5-DMA,	among	others.[7]	2C-T-8	Aleph-6	3C-BZ	2C-Ph	2C-BI-8	^	a	b	Trachsel	D,	Lehmann	D,	Enzensperger	C	(2013).	Phenethylamine:	von	der	Struktur	zur	Funktion	[Phenethylamines:	From	Structure	to	Function].
Nachtschatten-Science	(in	German).	Solothurn:	Nachtschatten-Verlag.	pp.	789–795.	ISBN	978-3-03788-700-4.	OCLC	858805226.	Retrieved	29	January	2025.	^	a	b	Trachsel	D	(2003).	"Synthese	von	neuen	(Phenylalkyl)aminen	zur	Untersuchung	von	Struktur–Aktivitätsbeziehungen.	Mitteilung	2:	4-Thio-substituierte	[2-(2,5-Dimethoxyphenyl)ethyl]amine
(=2,5-Dimethoxybenzolethanamine)"	[Synthesis	of	Novel	(Phenylalkyl)amines	for	the	Investigation	of	Structure–Activity	Relationships.	Part	2).	4-Thio-Substituted	[2-(2,5-Dimethoxyphenyl)ethyl]amines	(=2,5-Dimethoxybenzeneethanamines)].	Helvetica	Chimica	Acta.	86	(7):	2610–2619.	doi:10.1002/hlca.200390210.	ISSN	0018-019X.	^	a	b	c	Meyers-
Riggs	B	(3	April	2011).	"Shulgin's	Sulfur	Symphony".	countyourculture.	Retrieved	17	February	2025.	2C-T-33	(2,5-dimethoxy-4-(3-methoxybenzylthio)phenethylamine)	A	3-methoxy	substituted	2C-T-27.	Synthesized	by	Daniel	Trachsel	but	has	not	been	bioassayed	to	public	knowledge.	[...]	Trachsel,	D.	Synthesis	of	novel	(phenylalkyl)amines	for	the
investigation	of	structure-activity	relationships.	Part	2.	4-Thio-substituted	[2-(2,5-dimethoxyphenyl)ethyl]amines	(=2,5-dimethoxybenzeneethanamines).	Helv.	Chim.	Acta,	5	Aug	2003,	86	(7),	2610–2619.	^	Luethi	D,	Liechti	ME	(October	2018).	"Monoamine	Transporter	and	Receptor	Interaction	Profiles	in	Vitro	Predict	Reported	Human	Doses	of	Novel
Psychoactive	Stimulants	and	Psychedelics".	The	International	Journal	of	Neuropsychopharmacology.	21	(10):	926–931.	doi:10.1093/ijnp/pyy047.	PMC	6165951.	PMID	29850881.	^	a	b	c	d	e	f	Luethi	D,	Trachsel	D,	Hoener	MC,	Liechti	ME	(May	2018).	"Monoamine	receptor	interaction	profiles	of	4-thio-substituted	phenethylamines	(2C-T	drugs)"	(PDF).
Neuropharmacology.	134	(Pt	A):	141–148.	doi:10.1016/j.neuropharm.2017.07.012.	PMID	28720478.	^	a	b	c	d	e	f	g	h	i	j	Halberstadt	AL,	Luethi	D,	Hoener	MC,	Trachsel	D,	Brandt	SD,	Liechti	ME	(January	2023).	"Use	of	the	head-twitch	response	to	investigate	the	structure-activity	relationships	of	4-thio-substituted	2,5-dimethoxyphenylalkylamines".
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