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	 		Last	 	 	 	 	 							 First	 	 	 	 	 	MI	
	

Chemistry	233	
Final	Exam	–	New	Material	Practice	

Spring	2018	
	
	
The	problems	included	are	to	help	prepare	you	for	the	new	material	that	will	be	on	the	final	exam	
(i.e.	stuff	we	have	covered	since	you	took	exam	3).	The	actual	final	exam	will	be	cumulative	and	will	
contain	material	that	we	covered	throughout	the	course	of	the	semester.	
	
At	present,	 I	am	estimating	that	 there	will	be	~1/3	new	material	while	 the	other	2/3	will	be	old,	
cumulative	material.		
	
The	 final	 exam	will	 likely	 contain	more	multiple-choice	 questions	 than	 usual.	 This	 could	 include	
matching.	For	example,	 I	might	give	you	a	 list	of	reactions	with	blank	arrows	and	a	reagent	bank.	
You	would	then	need	to	choose	the	correct	reagent	from	the	bank	to	carry	out	the	reaction.	See	the	
example	in	questions	1-8.	
	
I	am	planning	to	make	the	bulk	of	the	written	(completion)	section	new	material	from	chapters	10	
11,	and	13.	Most	of	the	old	material	will	be	part	of	the	multiple-choice	section.	
	
	
The	Periodic	Table:	
	

	
	
	

	

 

Key
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Using	the	reagent	bank	provided,	select	the	appropriate	reagent	to	carry	out	each	of	the	following	
reactions.	

	
	
	
9. Predict	the	product	and	show	the	full	electron	pushing	mechanism	for	the	SN1	reaction	below.	
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10. Predict	the	major	product	for	the	reaction	shown	below	and	then	draw	the	complete	electron	
pushing	mechanism.	Include	initiation,	propagation,	and	termination	steps.	You	can	just	assume	
NBS	give	a	steady	concentration	of	Br2.	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

11. Although	the	compound	below	does	not	have	any	β-hydrogen,	it	readily	undergoes	elimination,	
even	in	the	presence	of	a	weak	base	such	as	water.	1.	Predict	the	elimination	product.	2.	Explain	
why	this	elimination	is	so	energetically	favorable.		
	

	
	
	
	
	
	
	
	
	

12. Rank	the	indicated	bonds	in	order	of	increasing	bond	strength	then	provide	an	explanation	for	
your	ranking.	
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13. Predict	the	major	product(s)	for	each	of	the	reactions	shown	below.	Indicate	the	operative	
mechanism	(SN1,	SN2,	E1,	or	E2)	and	show	stereochemistry	where	appropriate.		
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14. The	alkyl	iodide	shown	below	has	the	potential	to	form	four	different	products	upon	
elimination.	Draw	each	of	these	products	in	the	boxes	provided.		

	
	

a. Which	one	would	be	the	major	product	if	NaOtBu	(bulky	base)	were	used	as	the	base?	
	
b. If	the	reaction	were	carried	out	in	CH3CH2O-	and	acetone,	what	mechanism	would	

predominate?	
	
c. Which	one	would	be	the	major	product	if	CH3CH2O-	were	used	as	the	base?	

	
	

	
15. Provide	a	reasonable	synthesis	for	the	compound	shown	below	using	the	provided	starting	

material	and	any	other	organic	or	inorganic	reagents.	

	
	
	
	
	
	
	
	
	

16. Circle	the	faster	reaction	in	each	set	and	provide	a	very	brief	explanation	for	your	choice.	
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17. For	each	compound	below:	a.	Circle	the	proton(s)	that	you	would	expect	to	be	the	most	
downfield	(you	may	need	to	draw	in	the	protons).	b.	Determine	the	number	of	distinct	protons	
in	each	structure.		

	 	
	 	

18. Label	the	expected	splitting	(coupling)	for	each	proton	in	the	molecule	below.		

	
	

19. Construct	a	simulated	1H	NMR	spectrum	for	the	molecule	shown	below.	Be	sure	to	draw	signals	
with	correct	splitting	and	write	the	appropriate	integration	values	above	each	signal.		

	 	 	 	
	
20. A	molecule	and	its	NMR	spectra	are	shown	below.	Correctly	label	each	peak	with	the	letter	of	

the	proton	that	it	corresponds	to.	(10	points)	
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21. Deduce	the	structure	of	a	compound	with	the	molecular	formula	C5H10O	that	exhibits	the	
following	IR,	1H	NMR,	and	13C	NMR	spectra.	The	IR	and	13C	spectra	may	be	useful,	but	are	not	
necessary	to	answer	this	question.	You	should	be	able	to	deduce	the	structure	from	the	1H	NMR	
alone.	
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