
	

Chemistry	233-001/002	
Exam	3	–	Version	A	

	
Fall	2019	 	 	 	 	 	 	 	 	 	 					 							Dr.	J.	Osbourn	
	
Instructions:	Answer	the	first	17	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.		
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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. The	reaction	coordinate	for	a	three	step	reaction	will	have	_____	intermediates	and	_____	transition	

states.	
	

a. three;	four	
b. one;	three	
c. two;	three	
d. three;	two	
e. three;	three	

	
2. Which	compound	below	will	undergo	hydrogenation	at	the	fastest	rate?	

	

	
	

3. How	many	different	organic	products	result	from	the	following	reaction?	
	

a. Two	
b. Three	
c. Four	
d. Five	
e. Six	
	

4. Which	of	the	following	reactions	involve	a	carbocation	intermediate?	
	

a. I	only	
b. I	and	II	
c. I	and	IV	
d. IV	only	
e. II	and	III	
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5. The	following	reaction	produces:	
	

a. A	single	stereoisomer	
b. A	pair	of	enantiomers	
c. A	pair	of	diastereomers	
d. A	pair	of	constitutional	isomers	

	
6. Which	alkene	shown	below	is	the	least	stable?	

	

	
	

7. Which	of	the	following	compounds	can	be	alkylated	by	treating	with	NaNH2	followed	by	CH3I?	
	

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

	
8. In	the	following	reaction,	which	oxygen	from	the	peroxyacid	ends	up	in	the	epoxide	product?	

	

	
	

9. What	is	the	starting	material	in	the	following	reaction?	
	

a. 1-pentene	
b. 1-pentyne	
c. 2-pentyne	
d. 1-hexyne	
e. 2-hexyne	

	
10. What	is	the	common	name	of	the	following	compound?	

	

a. 2,2-dimethylhexyl	acetylene	
b. tert-butyl	ethyl	ethyne	
c. dimethylbutyl	ethyl	acetylene	
d. tert-butyl	ethyl	acetylene	
e. ethyl	isopropyl	acetylene	
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Reagent	Matching	
Select	the	best	reagent	from	the	reagent	bank	to	accomplish	each	of	the	following	transformations.	You	
may	use	a	reagent	more	than	once.	(2	points	each)	
	

Bubble	each	answer	in	on	your	bubble	sheet	for	credit!	You	will	not	receive	credit	if	these	
answers	are	not	bubbled	in.	
	

Note:	Some	answers	will	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.	
	
18. Provide	IUPAC	systematic	names	for	each	compound	shown	below.	(3	points	each)	

	

	
	

19. Draw	the	missing	tautomer	for	each	of	the	following.	(3	points	each)	
	

	
	

	
20. Provide	the	missing	reagents	to	accomplish	the	following	synthetic	sequence.	(2	points	each)	

	

	
	

21. Draw	representative	structures	for	each	of	the	following.	(1	point	each)	
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22. Predict	the	major	organic	product	for	each	of	the	following	reactions.	Include	stereochemistry	for	
reactions	indicated	with	an	asterisk(*).	If	the	reaction	produces	enantiomers,	you	only	need	to	
draw	one	enantiomer.	If	diastereomers	are	formed,	draw	all	diastereomers.	(2	points	each)	
	

	
	

23. Draw	the	complete	electron	pushing	mechanism	for	the	following	reaction.	(5	points)	
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24. For	the	following	reaction:	a.	Draw	the	missing	intermediates;	b.	Draw	in	curved	arrows	to	show	
electron	flow;	c.	Draw	a	reaction	coordinate/energy	diagram.	(11	points)	
	

	
	

25. Draw	all	of	the	stereoisomers	that	result	from	the	following	reaction.	Then	circle	the	alkene	that	
reacts	the	fastest.	Note:	deuterium	is	just	a	heavy	isotope	of	hydrogen.	Hint:	This	problem	is	from	
recitation.	(3	points)	
	

	

	
	
26. Each	of	the	following	are	single-step	reactions.	Draw	in	the	curved	arrows	to	show	the	electron	

flow	in	each	and	then	draw	the	product.	(3	points	each)	
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