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Synthesis	of	benzil	from	benzoin	reaction

The	process	of	transforming	benzoin	into	benzil	is	exemplified	through	an	elaborate	series	of	chemical	reactions	that	underscore	key	organic	chemistry	concepts.	Benzoin,	a	white	crystalline	compound,	undergoes	oxidative	cleavage	to	yield	benzil.	This	report	provides	a	detailed	account	of	the	experimental	procedure,	calculations,	and	results	of	the
synthesis,	aiming	to	provide	a	comprehensive	understanding	of	the	underlying	chemical	processes	involved.	Benzoin	was	dissolved	in	nitric	acid	and	then	cooled	to	an	ice	bath	before	sulfuric	acid	was	added	dropwise,	initiating	the	oxidation	of	benzoin	to	benzil.	The	reaction	mixture	was	subsequently	neutralized	and	filtered	to	obtain	benzil.	The
process	of	obtaining	benzil	involves	a	series	of	complex	chemical	reactions	and	assessments	to	ensure	its	purity.	It's	recommended	to	determine	the	melting	point	of	the	obtained	product	and	compare	it	with	the	literature	value	(94	-	95	°C)	to	verify	its	identity	and	purity.	Any	deviation	from	the	expected	melting	point	may	indicate	the	presence	of
impurities.	During	the	experiment,	safety	precautions	should	be	a	top	priority	due	to	the	use	of	corrosive	substances	and	toxic	fumes	generation.	It's	essential	to	work	in	a	well-ventilated	area,	wear	proper	personal	protective	equipment	(including	gloves),	and	handle	reagents	with	care	to	avoid	skin	and	eye	contact.	The	test	for	unoxidized	benzoin	is
based	on	the	formation	of	a	complex	between	benzil	and	a	product	resulting	from	the	auto-oxidation	of	benzoin.	A	negative	test	result	indicates	that	the	oxidation	process	has	been	successfully	completed.	If	recrystallization	is	chosen	as	a	purification	method,	it's	crucial	to	carefully	follow	the	process,	including	maintaining	the	mixture	at	high
temperatures	until	complete	dissolution,	adding	water	gradually	to	induce	cloudiness,	and	collecting	crystals	through	vacuum	filtration.	Calculating	the	percent	yield	involves	determining	the	theoretical	yield	and	comparing	it	with	the	actual	yield	obtained	in	the	experiment.	Potential	sources	of	error	should	be	acknowledged,	such	as	variations	in
reagent	concentrations	or	incomplete	reactions,	which	can	contribute	to	discrepancies	between	theoretical	and	actual	yields.	The	synthesis	and	purification	of	benzil	from	benzoin	is	a	crucial	step	in	medicinal	chemistry	research.	By	optimizing	reaction	conditions	and	exploring	alternative	purification	methods,	future	work	can	focus	on	improving	the
efficiency	and	accuracy	of	this	process.	The	synthesis	of	benzil	involves	an	oxidation	reaction	between	benzoin	and	nitric	acid,	resulting	in	the	formation	of	a	diketone	with	the	formula	C6H4(CO)2CH2.	This	reaction	is	used	to	convert	the	alcohol	group	in	benzoin	into	a	ketone	group,	forming	benzil.	The	role	of	nitric	acid	in	this	process	is	as	an
oxidizing	agent	that	facilitates	the	transfer	of	electrons	during	the	oxidation	reaction.	Benzil	has	various	applications,	including	its	use	as	a	pharmaceutical	intermediate,	insecticide,	and	curing	agent.	It	is	also	employed	in	organic	synthesis	and	serves	as	a	photoinitiator	in	polymer	chemistry.	In	particular,	benzil	is	used	in	the	free-radical	curing	of
polymer	networks	due	to	its	ability	to	initiate	cross-linking	reactions.	Theoretical	calculations	can	be	performed	to	determine	the	percentage	yield	of	benzil	produced	from	benzoin.	Using	the	molecular	weights	of	benzoin	(212.24	g/mol)	and	benzil	(210.23	g/mol),	along	with	the	weight	taken	of	benzoin	(1	g),	a	practical	yield	of	0.92	g	can	be	obtained.
The	theoretical	yield	is	calculated	as	0.99	g,	resulting	in	a	percentage	yield	of	92%.	The	synthesis	of	benzyl	from	benzoin	involves	several	steps,	including	heating	the	reaction	mixture	on	a	boiling	water	bath	and	filtering	the	crude	product	to	obtain	pure	benzil.	Recrystallization	from	ethanol	or	rectified	spirit	can	be	performed	to	further	purify	the
compound.	Benzoin	is	a	precursor	to	benzil,	which	can	be	synthesized	through	an	oxidation	reaction	involving	nitric	acid.	The	process	involves	stirring	the	crude	benzyl	with	water	to	remove	impurities	and	then	recrystallizing	it	from	ethanol	or	rectified	spirit.	The	yield	of	pure	benzil	is	calculated	by	determining	the	percentage	yield	based	on	the
molecular	weight	of	benzoin.	Theoretical	yield	=	(Molecular	weight	of	benzil	/	Molecular	weight	of	benzoin)	*	Weight	taken	of	benzoin.


