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Boiling	point	of	inorganic	compounds

Understanding	the	various	types	of	non-covalent	forces	makes	it	possible	to	explain,	at	a	molecular	level,	many	observable	physical	properties	of	organic	compounds.	In	this	section,	we	will	focus	on	solubilità	(in	particular	water	solubility),	melting	point,	and	boiling	point.	Virtually	all	organic	chemistry	that	you	will	see	in	this	course	takes	place	in	the
solution	phase.	In	organic	laboratory,	reactions	are	often	performed	in	non-polar	or	slightly	polar	solvents	such	as	toluene	(methylbenzene),	dichloromethane,	or	dietyl	ether.	In	recent	years,	it	has	been	made	a	lot	of	effort	to	adapt	the	reaction	conditions	to	allow	the	use	of	Ã	¢	â,¬	Â	â	â	â	â	â	â	â	€	¢	â,¬	â	"¢	(in	other	words,	more	environmentally
friendly)	solvents	like	Water	or	ethanol,	which	are	polar	and	capable	of	hydrogen	bond.	In	biochemical	reactions	the	solvent	is	water	naturally,	but	the	'microenvironment'	within	the	active	site	of	an	enzyme	-	in	which	current	chemistry	is	in	progress	-	can	vary	from	very	polar	to	very	non-polar,	depending	on	which	amino	acids	Acid	residues	are
present.	You	probably	remember	the	',	how	to	melt	LIKEA	rule	that	has	been	learned	in	general	chemistry,	and	even	before	having	taken	any	chemistry	to	everyone,	probably	observed	at	some	point	in	your	life	that	oil	does	not	mix	with	water	.	Let	S	revisit	this	rule,	and	put	our	knowledge	of	the	covalent	and	non-covalent	bond	to	work.	When
considering	the	solubility	of	an	organic	compound	in	a	given	solvent,	the	most	important	issue	is:	how	strong	are	the	non-covalent	interactions	between	the	compound	and	the	solvent	molecules?	If	the	solvent	is	polar,	like	water,	then	a	smaller	hydrocarbon	component	and	/	or	more	charging,	hydrogen	bond,	and	other	polar	groups	tend	to	increase
solubility.	If	the	solvent	is	not	polar,	as	a	hexane,	therefore	the	exact	opposite.	Imagine	having	a	ball	full	of	water,	and	a	selection	of	substances	that	you	can	test	to	see	how	well	they	dissolve	into	the	water.	The	first	substance	is	salty	salt	or	sodium	chloride.	How	I	would	almost	certainly	prefer,	especially	if	you	have	never	inadvertently	taken	a	mouth
of	water	while	swimming	in	the	ocean,	this	ionic	compound	dissolves	easily	into	the	water.	Why?	Because	water,	like	a	very	polar	molecule,	is	able	to	form	so	many	ion-dipole	interaction	both	with	sodium	cation	and	chloride	anion,	energy	that	is	more	than	enough	to	compensate	for	the	energy	needed	for	Break	the	interactions	of	lithium	ion	in	the	salt
crystal.	The	final	result,	therefore,	is	that	instead	of	sodium	chloride	crystals,	we	have	single	sodium	cations	and	chloride	anonymous	surrounded	by	water	molecules	-	salt	is	now	in	solution.	The	species	loaded	as	a	rule	dissolve	promptly	in	the	water:	in	other	words,	they	are	very	hydrophilic	(loving).	Now,	WEÃ	¢	ll	try	a	compound	called	bifenyl,
which,	as	a	sodium	chloride,	is	a	colorless	crystal	clear	substance.	The	Bifenil	does	not	dissolve	at	all	in	the	water.	Why	is	this?	Because	it	is	a	very	non-polar	molecule,	with	only	carbon-carbon	and	carbon-hydrogen	bonds.	It	is	a	tie	to	be	very	good	through	van	der	doals	not	polar,	but	is	not	able	to	form	significant	attractive	interactions	with	very	polar
solvent	molecules	like	water.	Therefore,	the	energy	cost	of	breakage	of	biphenyl-to-biphenyl	interactions	in	solid	is	high,	and	very	little	is	acquired	in	terms	of	new	biphenyl-water	interactions.	Water	is	a	terrible	solvent	for	non-polar	hydrocarbon	molecules:	they	are	very	hydrophobic	(feared	water).	Subsequently,	try	a	series	of	increasingly	larger
alcohol	compounds,	starting	with	methanol	(1	carbon)	and	ending	with	octanol	(8	carbon).	It	turns	out	that	the	smallest	-	methanol	alcohols,	ethanol,	propanol	and	-	dissolve	easily	into	water,	in	any	water	/	alcohol	relationship	you	feel.	This	is	because	water	is	able	to	Hydrogen	ties	with	the	hydroxyl	group	in	these	molecules,	and	the	combined	energy
formation	of	these	hydroalcoholic	hydrogen	bonds	is	more	than	enough	to	compensate	energy	energy	It	is	lost	when	the	hydrogen	bonds	of	alcohol	alcohol	(and	water)	are	divided.	When	you	try	to	Butanol,	however,	start	noting	it,	while	you	add	more	to	the	water,	it	starts	to	form	a	layer	above	the	water.	Butanol	is	only	with	water	soluble	in	water.
The	most	long	chain	alcohols	-	pentanol,	hexanol,	hepthanol	and	octanol	-	are	increasingly	non-soluble	in	water.	What's	going	on	here?	Clearly,	the	same	favorable	hydrogen	tins	of	water	alcohol	are	still	possible	with	these	larger	alcohols.	The	difference,	of	course,	is	that	the	largest	alcohols	have	larger	non-palaeable	regions,	hydrophobic	in	addition
to	their	hydrophilic	hydrophilic	group.	At	about	four	or	five	coals,	the	influence	of	the	hydrophobic	part	of	the	molecule	starts	to	overcome	that	of	the	hydrophilic	part	and	the	water	solubility	is	lost.	Now	try	to	dissolve	glucose	in	water	-	even	if	you	have	six	carbons	just	like	Hexanol,	it	also	has	five	hydro-hydrogen	hydrophilic	groups,	hydrophilic
hydrophilists	in	addition	to	a	sixth	oxygen	that	is	able	to	be	a	hydrogen	binding	acceptor.	We	brought	the	stairs	to	the	hydrophilic	side,	and	we	discover	that	glucose	is	quite	soluble	in	water.	We	saw	that	ethanol	was	very	soluble	in	water	(if	it	were	not,	drinking	beer	or	vodka	would	be	rather	inconvenient!)	How	about	dimethyl	ether,	which	is	a
constitutional	isomer	of	ethanol	but	with	an	ether	rather	than	a	functional	alcohol	group	?	Let's	find	out	that	Diethyl	Ether	is	much	less	soluble	in	water.	Is	it	able	to	form	hydrogen	ties	with	water?	Yes,	in	fact,	it	is	that	the	oxygen	of	the	ether	can	act	as	a	hydrogen-bond	acceptor.	The	difference	between	the	Ether	group	and	the	alcohol	group,
however,	is	that	the	alcohol	group	is	both	a	donor	and	a	hydrogen	acceptor.	The	result	is	that	alcohol	is	able	to	form	more	vigorously	favorable	interactions	with	solvent	than	ether,	and	alcohol	is	therefore	much	more	soluble.	Here	is	another	easy	experiment	that	can	be	done	(with	an	adequate	supervision)	in	an	organic	laboratory.	Try	dissolving	the
benzoic	acid	crystals	in	the	room	temperature	water	Ã	¢	â,¬	"You	will	find	that	it	is	not	soluble.	While	we	will	learn	when	we	study	acid-base	chemistry	in	a	subsequent	chapter,	carboxylic	acids	such	as	benzoic	acid	are	acids	Relatively	weak,	and	therefore	there	are	more	in	the	acid	form	(protected)	when	it	was	added	to	pure	water.	Acetic	acid
(vinegar)	is	quite	soluble.	This	is	easy	to	explain	using	the	small	alcohol	against	L	'Large	alcoholic	topic:	the	hydrogen	bond,	the	hydrophilic	effect	of	the	carboxylic	acid	group	is	powerful	enough	to	overcome	the	hydrophobic	effect	of	a	single	hydrophobic	methyl	group	on	acetic	acid,	but	not	the	largest	hydrophobic	effect	of	the	Benzene	group	6-
carbon	on	benzoic	acid.	Now,	try	to	slowly	add	a	bit	of	aqueous	sodium	hydroxide	to	the	balloon	containing	benzoic	acid	not	unresolved.	Because	the	solvent	becomes	ever	simpler,	benzz	acid	ICO	starts	to	dissolve,	until	it	is	completely	in	solution.	What	is	happening	here	is	that	benzoic	acid	is	converted	to	its	conjugated,	benzoate	base.	The	neutral
carboxylic	acid	group	was	not	enough	hydrophilic	to	compensate	for	the	hydrophobic	benzene	ring,	but	the	carboxylate	group,	with	its	full	negative	charge,	is	much	more	hydrophilic.	Now,	the	balance	is	inclined	in	favor	of	water	solubility,	since	the	powerful	part	of	the	hydrophilic	anion	of	the	molecule	drag	the	hydrophobic	part	into	solution.
Remember,	the	pole	species	usually	dissolve	easily	into	water.	If	you	want	to	precipitate	benzoic	acid	for	the	solution,	you	can	simply	add	enough	hydrochloric	acid	to	neutralize	the	solution	and	reproduce	carboxylate.	If	you	are	making	a	laboratory	component	of	your	organic	chemistry	course,	you	will	probably	have	at	least	one	experiment	in	which
you	will	use	this	phenomenon	Physically	separate	an	organic	acid	such	as	benzoic	acid	from	a	mixture	of	hydrocarbons	like	Bifenil.	Similar	topics	can	be	made	to	rationalize	the	solubility	of	different	organic	compounds	in	non-polar	or	slightly	polar	solvents.	In	general,	the	IL	The	content	of	loaded	and	polar	groups	in	a	molecule,	less	soluble	tends	to
be	in	solvents	as	a	hexane.	The	ionic	and	very	hydrophilic	sodium	chloride,	for	example,	is	not	at	all	soluble	in	solvent	hexane,	while	the	hydrophobic	bifenyl	is	very	soluble	in	Ess.	Because	we	focus	on	biologically	relevant	chemistry,	we	take	a	minute	to	review	how	to	evaluate	the	solubility	of	a	compound	in	water,	the	biological	solvent:	summary	of
the	factors	that	contribute	to	the	water	solubility	to:	how	many	chargers?	Everything	else	is	the	same,	plus	carbons	means	more	a	non-polar	/	hydrophobic	character,	and	then	lower	the	solubility	in	water.	B:	How	many	and	what	kind	of	hydrophilic	groups?	More,	the	greater	the	water	solubility.	In	order	of	importance:	anything	with	a	loaded	group
(eg	ammonium,	carboxylate,	phosphate)	is	almost	certainly	soluble	in	soluble	water,	unless	it	has	a	varied	large	non-palar	group,	in	which	case	it	will	probably	be	soluble	in	the	form	of	Micelles,	such	as	soap	or	detergent	(see	the	next	section).	Any	functional	group	that	can	donate	a	hydrogen	bond	to	water	(eg	alcoholics,	amines)	contribute
significantly	to	water	solubility.	Any	functional	group	that	can	only	accept	a	hydrogen	bond	from	water	(for	example	ketones,	aldehydes,	ethers)	will	have	a	slightly	smaller	but	still	significant	effect	on	water	solubility.	Other	groups	that	contribute	to	polarity	(eg	alkyls,	Solforms	sheets	will	take	a	small	contribution	to	water	solubility.	Exercise	2.30
Rank	each	set	of	three	underlying	compounds	based	on	their	solubility	in	water	(more	soluble	up	to	a	minimum):	exercise	2.31	Vitamins	can	be	classified	as	soluble	in	water	or	soluble	in	a	fat	way	(consider	fat	to	be	a	"	"Very	polar	solvent.	Decide	a	classification	for	each	of	the	vitamins	shown	below.	Exercise	2.32	Both	the	aniline	and	phenol	are	more
insoluble	in	pure	water.	Provide	the	solubility	of	these	two	compounds	in	a	watery	hydrochloric	acid	of	10%	and	explain	Your	reasoning.	Exercise	2.33	Provide	methanol	2.33	or	2-propanol	(rubbing	alcohol)	to	be	a	better	solvent	for	cyclohexanone?	Why?	Solutions	from	exercises	because	water	is	the	biological	solvent,	most	organic	molecules	Organic,
in	order	to	maintain	water	solubility,	contain	one	or	more	loaded	functional	groups:	most	often	phosphate,	ammonium	or	carboxylate.	Yes	No	You	that	the	charge	on	these	functional	groups	depends	on	their	protonation	status:	Spermidina,	for	example,	could	be	designed	with	three	groups	of	amine	groups	(not	downloaded)	with	respect	to	ammonium
groups	loaded	as	shown	and	orate	could	be	drawn	in	the	form	of	Unloaded	carboxylic	acid.	It	turns	out,	however,	that	these	three	functional	groups	are	all	accused	when	in	a	physiological	pH	buffer	of	about	7.3.	We	will	have	much	more	than	to	say	about	the	aspects	of	the	acid-base	of	these	groups	in	chapter	7.	Carbohydrates	often	lack	loading
groups,	but	as	we	discussed	in	experiment	Ã,	â	â	â	â	â	â	â	â	â	â	â	â	€	¢	â,¬	Â	"¢	with	glucose	,	they	are	rather	water-soluble	due	to	the	presence	of	multiple	hydroxyl	groups,	which	can	tie	hydrogen	with	water.	Some	biomolecules,	on	the	contrary,	contain	distinctly	hydrophobic	components.	The	membrane	lipids	are	amphipathic,	which	means	that
contain	hydrophobic	and	hydrophilic	components.	The	cell	membranes	are	composed	of	membrane	lipids	arranged	in	a	"bilayer",	with	the	hydrophobic	"queues"	indicating	inwards	and	the	"heads"	hydrophilic	that	form	the	internal	and	external	surfaces,	both	in	contact	with	water.	Interactive	3D	images	of	a	fatty	acid	soap	molecule	and	a	soap	mitt
(Edopics)	The	nonpolar	interior	of	the	lipid	bilayer	is	capable	of	"dissolving"	hydrophobic	biomolecules	like	the	The	polar	biomolecules	and	load,	on	the	other	hand,	are	unable	to	cross	the	membrane,	because	they	are	rejected	by	the	hydrophobic	environment	of	the	bilayer	interiors.	The	transport	of	water-soluble	molecules	through	a	membrane	can	be
made	in	a	controlled	and	specific	way	from	special	proteins	â	€
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