
	

Chemistry	234-101	
Exam	2	–	Version	A	

	
Summer	2019	 	 	 	 	 	 	 	 	 	 							Dr.	J.	Osbourn	
	
Instructions:	Answer	the	first	20	questions	of	this	exam	using	the	bubble	sheet	attached	to	the	end	of	
this	exam	booklet.	You	may	detach	this	sheet	if	you	wish.	Answer	the	remaining	questions	directly	on	
this	exam.	Show	all	work	and	provide	complete	explanations.	
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Answer Key



	

Multiple-Choice		
Choose	the	best	answer	for	each	of	the	following	questions.	Record	each	answer	on	the	attached	
bubble	sheet.	Ensure	you	completely	bubble	in	your	answers.	(2	points	each)		
	
1. In	the	following	series	of	compounds,	____	will	have	the	highest	boiling	point	and	____	will	have	the	

lowest	boiling	point.	
	

	
	

a. III,	I	
b. III,	II	
c. IV,	I	
d. IV,	II	
e. II,	III	

	
2. If	the	following	compound	is	subjected	to	a	sodium	borohydride	reduction,	which	of	the	functional	

groups	will	undergo	reduction?	
	

	
	

a. I	only	
b. I	and	II	
c. I	and	III	
d. II	only	
e. I,	II,	and	III	

	
3. Which	one	of	the	following	contains	an	isopropoxy	substituent?	
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4. What	is	the	neurotoxin	produced	when	methanol	is	metabolized	by	the	body?	
a. Formic	Acid	(HCO2H)	
b. Acetic	Acid	(H3C-CO2H)	
c. Acetaldehyde	(H3C-CHO)	
d. Methyl	Radical	(H3C•)	
e. None	of	the	above	

	
5. Which	of	the	following	compounds	will	undergo	nucleophilic	substitution	by	an	addition-

elimination	mechanism?	
	

	
	

a. IV	only	
b. III	only	
c. I,	II,	and	III	
d. I	and	III	
e. I,	II,	III,	and	IV	

	
6. What	is	the	major	product	of	the	following	reaction?	

	

	
	

7. If	the	following	compound	is	subjected	to	electrophilic	nitration,	at	which	position	will	the	nitro	
group	to	add?	
	

	
	

8. What	is	the	major	product	of	the	following	reaction?	
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9. Will	the	following	synthesis	take	place	as	written	(i.e.	will	it	work)?	
	

	
	

a. Yes	
b. No	

	
10. Which	starting	materials	can	be	used	to	prepare	the	following	compound?	You	should	bubble	in	two	

letters!	
	

	
	
Structure	Matching	
For	questions	11-14,	match	each	term	with	the	appropriate	structure.	Bubble	these	answers	in	on	your	
bubble	sheet	for	credit.	
	
11. Peroxyacid 	

12. Anhydride	

13. DIBAL-H	

14. Ethyl	Cuprate	

	
	
	
	
	
	
	
	
	
	
	
	
	

1. HNO3, H2SO4
2.

Cl
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Reagent	Matching	
For	questions	15-20	choose	the	appropriate	reagent	to	accomplish	each	transformation.	You	may	only	
use	each	reagent	once.	Note:	some	answers	may	require	you	to	bubble	in	two	letters.		
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Completion	Section	
Answer	the	remaining	questions	directly	on	the	exam	itself.	Please	write	neatly	and	darkly	as	your	
answers	will	be	scanned	for	grading.	
	
	
21. Provide	IUPAC	systematic	names	for	each	compound	shown	below.	(3	points	each)	

	

	
	

22. Predict	the	major	product(s)	for	each	of	the	following	reactions.	Then,	circle	the	mechanism	by	
which	the	reaction	proceeds.	(3	points	each)	
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23. Predict	the	major	product(s)	for	each	of	the	following	reactions.	(2	points	each)	
	

	
	

24. For	the	following	mechanism:	a.	Provide	the	missing	intermediates.	b.	Draw	in	curved	arrows	to	
show	electron	flow.	(5	points)	
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25. Draw	the	major	product	for	each	of	the	following	reactions.	(2	points	each)	
	

	
	

26. Design	a	reasonable	synthesis	to	prepare	the	following	product	from	the	given	starting	material	
and	any	other	organic	or	inorganic	reagents.	(4	points)	
	

	
	
	
	
	
	
	
	
	
	
	

27. Show	the	complete	electron	pushing	mechanism	for	the	following	reaction.	(7	points)	
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28. Design	a	synthesis	for	the	following	tetra-substituted	arene	starting	with	aniline.	Your	synthesis	
should	not	produce	any	undesired	isomers.	(6	points)	
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