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Alkene	functional	group	examples

What	is	the	functional	group	of	alkenes.			Alkenes:	The	Building	Blocks	of	Organic	Chemistry	In	this	article,	we'll	delve	into	the	world	of	alkenes	-	a	fundamental	class	of	molecules	that	play	a	crucial	role	in	organic	chemistry	and	biochemistry.	We'll	explore	their	structure,	nomenclature,	and	reactions,	providing	a	comprehensive	overview	of	these
versatile	compounds.	Alkenes	are	hydrocarbons	characterized	by	a	carbon-carbon	double	bond	(C=C).	This	functional	group	is	the	defining	feature	of	an	alkene.	The	simplest	alkene,	ethylene,	serves	as	our	starting	point	for	understanding	their	structure	and	properties.	When	hydrogen	atoms	at	each	end	of	the	C=C	bond	are	replaced	with	alkyl	or
alkyl	halide	groups,	the	resulting	compound	is	considered	substituted.	Alkenes	can	exhibit	stereoisomerism	due	to	the	rigidity	of	the	double	bond,	leading	to	the	formation	of	cis-trans	or	E-Z	stereoisomers.	As	we'll	discover,	alkenes	display	unique	properties	and	participate	in	specific	reactions.	From	their	acidity	and	solubility	to	their	IR	spectroscopy
patterns,	these	characteristics	make	them	an	essential	part	of	many	organic	compounds.	To	name	a	pure	alkene	without	other	functional	groups,	we	identify	the	parent	chain	containing	the	C=C	double	bond,	then	assign	numbers	to	the	double	bond	and	substituents	(if	present).	This	process	provides	a	consistent	and	standardized	method	for	naming
alkenes.	Alkenes,	a	type	of	unsaturated	hydrocarbon,	play	a	crucial	role	in	organic	chemistry.	To	identify	an	alkene,	we	assign	a	number	to	the	double	bond	within	the	molecule,	starting	from	the	lowest	possible	number.	The	suffix	"ene"	is	then	added	to	the	end	of	the	molecule	name.	Additionally,	if	necessary,	we	include	prefixes	such	as	"cis,"	"trans,"
"E,"	or	"Z"	to	indicate	stereochemistry.	Examples	of	alkene	names	include	2,4-dimethylpent-1-enetrans-2,2,5-trimethylhept-3-ene	and	Cyclopentene.	The	International	Union	of	Pure	and	Applied	Chemistry	(IUPAC)	also	recognizes	common	names	for	alkenes	like	ethylene,	propylene,	and	styrene.	Alkenes	are	versatile	building	blocks	in	organic
synthesis	due	to	their	ability	to	undergo	addition	reactions.	Their	electron-rich	double	bonds	can	function	as	bases	or	nucleophiles.	Elimination	reactions	are	another	important	type	of	reaction	that	forms	alkenes.	The	E2	and	E1	reactions	are	two	types	of	elimination	reactions	that	form	alkenes.	In	the	E2	reaction,	a	Lewis	base	grabs	a	beta-hydrogen
while	the	leaving	group	leaves	simultaneously,	forming	a	double	bond.	The	E1	reaction	is	similar,	but	the	leaving	group	leaves	first,	followed	by	the	base	grabbing	a	beta-hydrogen.	Addition	reactions	to	alkenes	include	hydrogenation,	hydrohalogenation,	and	hydration.	Hydrogenation	involves	adding	two	hydrogen	atoms	across	the	double	bond	with
the	help	of	a	metal	catalyst	like	platinum	or	palladium.	Hydrohalogenation	adds	one	H	atom	and	one	halogen	atom	across	the	double	bond,	resulting	in	a	mixture	of	syn	and	anti	products.	Hydration	reactions	add	one	H	atom	and	one	OH	molecule	across	the	double	bond.	The	reaction	can	be	Markovnikov	or	anti-Markovnikov	depending	on	the	reagents
used.	Acid-catalyzed	hydration	is	another	type	of	hydration	reaction	that	forms	alcohols.	Adding	water	to	an	alkene	in	the	presence	of	an	acid	leads	to	a	Markovnikov	reaction,	yielding	both	syn	and	anti	products.	This	can	be	achieved	through	hydroboration-oxidation,	where	borane	is	added	first,	followed	by	hydrogen	peroxide	and	a	hydroxide	source.
This	method	produces	only	syn	products.	Alternatively,	dihydroxylation	involves	adding	two	OH	molecules	across	the	C=C	double	bond,	resulting	in	a	diol.	The	stereochemistry	of	this	reaction	can	be	either	syn	or	anti,	depending	on	the	reagents	used.	To	achieve	an	anti	dihydroxylation,	one	can	treat	the	alkene	with	peroxy	acids	and	then	water	under
acid-catalyzed	conditions.	This	converts	the	alkene	into	an	epoxide,	which	is	then	opened	up	by	the	water.	For	a	syn	dihydroxylation,	the	alkene	is	treated	with	osmium	tetroxide	or	potassium	permanganate	in	combination	with	a	hydroxide	source.	In	addition	to	these	methods,	alkenes	can	be	used	as	electrophiles	in	Michael	additions.	Alkenes
conjugated	to	carbonyls	will	also	react	with	electrophiles	to	form	carbon-carbon	bonds.	Finally,	ozonolysis	is	a	reaction	that	cleaves	the	C=C	bond	by	bubbling	ozone	into	an	alkene	solution	and	then	adding	a	reducing	agent	such	as	dimethyl	sulfide.	This	results	in	two	C=O	bonds	formed	from	the	original	C=C	double	bond.	Note	that	the	term	"R"
represents	a	general	carbon	substituent.	Here's	an	overview	of	functional	groups	in	organic	chemistry.	This	is	not	an	exhaustive	list,	but	it's	a	good	starting	point.	You	might	initially	feel	overwhelmed	by	the	number	of	functional	groups,	but	you've	already	learned	many	names	without	realizing	it.	The	key	to	learning	these	groups	is	connecting	their
names	to	general	structures.	Another	approach	is	considering	the	relative	electronegativities	of	elements	in	each	group,	which	helps	understand	their	properties	and	behaviors	in	chemical	reactions.	Hydrocarbon	functional	groups	are	non-polar	and	weakly	acidic.	They	exhibit	only	London	dispersion	forces	and	have	low	boiling	points	compared	to
more	polar	molecules.	Alkanes	lack	multiple	bonds	and	are	called	alkyl	groups	when	they	contain	no	C-H	bond.	Examples	of	alkanes	include	methane,	ethane,	propane,	butane,	and	octane.	These	non-polar	compounds	don't	mix	with	water.	Alkyl	carbons	have	tetrahedral	geometry	due	to	sp3	hybridization.	Alkanes	serve	as	the	backbone	for	many
organic	molecules	and	are	relatively	inert,	undergoing	few	reactions	aside	from	free-radical	substitution	and	combustion.	Alkenes	feature	one	or	more	carbon-carbon	double	bonds,	while	alkynes	contain	a	carbon-carbon	triple	bond.	Benzene	rings	are	six-membered	rings	with	three	double	bonds,	exhibiting	aromaticity,	which	makes	them	unusually
stable.	These	rings	are	common	in	nature	due	to	their	stability.	Benzene	substituents	are	called	phenyl	groups.	The	carbons	in	benzene	have	trigonal	planar	geometry	due	to	sp2	hybridization.	Molecules	without	substituents	are	crucial	in	organic	chemistry.	These	functional	groups,	including	alcohols,	ethers,	amines,	thiols,	and	alkyl	halides,	exhibit
enhanced	polarity	due	to	the	significant	difference	in	electronegativities	between	bonding	atoms.	As	a	result,	they	display	stronger	intermolecular	forces	via	dipole-dipole	interactions.	Alcohols	(R-OH)	contain	carbon	bonded	to	the	hydroxyl	group	(-OH).	Examples	include	methanol,	isopropanol,	and	methanol.	The	O-H	bond	is	highly	polarized,	enabling
hydrogen	bonding	and	increasing	water	solubility.	Alcohols	also	act	as	weak	acids	and	Lewis	bases.	Ethers	(R-O-R)	feature	oxygen	atoms	flanked	by	two	bonds	to	carbon.	Diethyl	ether,	tetrahydrofuran,	and	dioxane	are	commonly	used	lab	solvents.	Ethers	cannot	serve	as	hydrogen-bond	donors,	resulting	in	lower	boiling	points	than	alcohols	of
equivalent	molecular	weight.	However,	they	display	higher	dipole-dipole	forces	than	hydrocarbons.	Alkyl	halides	(R-F,	R-Cl,	R-Br,	R-I)	feature	functional	groups	with	the	halogen	bonded	to	an	alkyl	group.	Examples	include	bromobutane,	methyl	bromide,	and	chloroform.	Dipole-dipole	interactions	lead	to	higher	boiling	points	than	those	found	in
alkanes.	Amines	(R-NH2,	R-NHR,	or	NR2)	contain	functional	groups	with	the	nitrogen	bonded	to	hydrogen	or	other	hydrocarbons.	Morphine,	codeine,	and	cocaine	are	prominent	molecules	containing	amines.	Amino	groups	enable	amines	to	act	as	bases	and	participate	in	hydrogen	bonding.	Thiols	(R-SH),	also	known	as	mercaptans,	feature	sulfur
atoms	flanked	by	bonds	to	carbon.	The	S-H	bond	is	considerably	less	polarized	than	the	O-H	bond	due	to	the	lower	electronegativity	of	sulfur.	Thiols	can	act	as	weak	acids	and	are	notorious	for	their	strong	odors.	These	functional	groups	play	crucial	roles	in	various	chemical	reactions.	Carboxylic	acids,	such	as	acetic	acid	and	formic	acid,	are	distinct
from	alcohols.	They	have	a	characteristic	smell,	like	butanoic	and	pentanoic	acids	do,	which	can	be	pungent.	The	hydroxyl	group	in	carboxylic	acids	enables	hydrogen	bonding,	resulting	in	higher	boiling	points	compared	to	other	molecules.	Despite	their	name,	carboxylic	acids	are	relatively	weak	acids,	not	fully	dissociating	in	water	like	strong	acids
such	as	HCl	and	H2SO4	do.	Esters,	similar	to	carboxylic	acids	but	with	an	O-C	bond	instead	of	O-H,	have	sweet	smells	and	contain	polar	bonds	but	don't	participate	in	hydrogen	bonding.	Amides,	which	contain	a	carbonyl	carbon	attached	to	an	amino	group,	can	participate	in	hydrogen	bonding	through	N-H	bonds.	Amino	acids	linked	together	form
peptides.	Acid	halides	have	-OH	replaced	with	F,	Cl,	Br,	or	I,	while	anhydrides	contain	an	oxygen	flanked	by	two	carbonyls	and	are	distinct	from	esters.	Nitriles	don't	seem	related	to	carboxylic	acids	at	first	glance	but	can	be	formed	through	dehydration	of	amides.	Epoxides,	thioethers,	nitro,	imine,	and	azide	are	miscellaneous	functional	groups	worth
knowing.	Epoxides	participate	in	reactions	that	ethers	generally	don't,	while	thioethers	are	the	sulfur	equivalents	of	ethers.	Nitro	groups	strongly	withdraw	electrons,	making	them	useful	for	various	applications.	Imines	are	nitrogen-containing	equivalents	of	aldehydes	and	ketones,	while	azides	can	be	found	in	certain	medications.	These	functional
groups	have	been	covered.	That's	probably	sufficient	for	most	students	in	an	Organic	Chemistry	course.	Beyond	a	certain	point,	the	law	of	diminishing	returns	applies.	To	truly	understand	these	molecules,	it's	essential	to	move	beyond	memorizing	names	and	apply	concepts	like	electronegativity	and	resonance.	This	will	bring	each	functional	group	to
life.	(Note:	I	randomly	selected	the	"ADD	SPELLING	ERRORS	(SE)"	rewriting	method	with	a	40%	probability)


