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Name:		__________________________________________________________________________________________________________	
	 		Last	 	 	 	 	 							 First	 	 	 	 	 	MI	
	

Chemistry	234-002		
Exam	3	

	
Spring	2017	 	 	 	 	 	 	 	 	 	 				 Dr.	J.	Osbourn	
	 	 	 	 	 									 																	
Instructions:	The	first	20	questions	of	this	exam	should	be	answered	on	the	provided	Scantron.	You	
must	use	a	pencil	for	filling	in	the	Scantron	sheet.	Ensure	all	erasures	are	complete.	Any	questions	
left	blank	will	be	marked	 incorrect.	Answer	 the	 remaining	questions	on	 the	exam	 itself.	 Show	all	
work	and	provide	complete	explanations.	
	
Please	write	your	name	on:		

• The	first	page	(Exam	Cover	Page)	
• The	second	page	(Grading	Page)	
• The	Scantron	Sheet	–	Circle	your	Last	Name	

	
Please	bubble	in	your	WVU	Student	ID	Number	on	your	Scantron	sheet.	
	
Fall	2017	Note:	Highlighted	Questions	do	not	pertain	to	exam	3	material.	
	

The	Periodic	Table	
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Name:		__________________________________________________________________________________________________________	
	 		Last	 	 	 	 	 							 First	 	 	 	 		 MI	
	
	
Grading	Page:	Exam	3	
	
Page Points Possible Points Earned 

Multiple Choice (3-4) 40  

5 19  

6 25  

7 21  

TOTAL 105  

		
Although	you	can	score	a	possible	of	105	points,	your	score	will	be	recorded	out	of	100	(i.e.	5	possible	
bonus	points)	 	
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Multiple	Choice	
Choose	the	one	best	answer	for	each	of	the	following	questions.	Bubble	each	answer	in	on	the	
provided	Scantron	sheet.	(2	points	each)	
	
1. Which	of	the	following	has/have	cyclopentanone	as	a	hydrolysis	(H+/H2O)	product?	

	

	
	

2. What	is	the	driving	force	for	the	Wittig	reaction?	
	

a. Conversion	of	a	ketone	into	a	more	stable	alkene	product.	
b. Formation	of	the	triphenylphosphine	oxide	(O=PPh3)	byproduct.	
c. Formation	of	the	cyclic	oxaphosphetane.	
d. Nucleophilic	attack	of	the	ketone	with	the	phosphorous	ylide.	

	
3. Which	one	of	the	indicated	carbonyls	is	the	most	reactive	toward	a	nucleophile?	

	
	
4. Which	of	the	following	would	be	classified	as	an	ylide?	

	
	

5. Which	compound	will	give	the	highest	percentage	of	hydrate	at	equilibrium?	

	
	
6. Which	one	of	the	following	is	the	strongest	base?	
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7. Three	pharmaceutical	drugs	are	shown	below.	Which	one	is	most	likely	to	be	sold	as	the	
hydrochloride	salt?	
	

	
	

8. Which	molecule	shown	below	cannot	be	hydrolyzed	to	a	carboxylic	acid?	

	
	
9. Which	arrow	best	describes	the	reaction	shown	below?	

	
	

10. Which	of	the	following	depicts	a	soap	molecule?	
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For	questions	11-13,	match	each	term	below	with	the	appropriate	structure	from	the	
structure	bank.	Reacord	each	answer	on	your	Scantron	sheet.	
	
11. Hemiacetal	

12. Gamma-lactam	

13. Schiff	Base	

	
	
	
	
	
	
	
For	questions	14-20,	match	each	transformation	below	with	the	appropriate	reagent	from	
the	reagent	bank.	Record	each	answer	on	your	Scantron	sheet.		
	

	
	
	

	 	

Br PPh3 Br PPh3

CN
O NC OH NC O

14. 15. 16.

20.18.

17.

19.

PPh3

BuLi

H

O

NaCN

1.
2. H+/H2O

MgBr

NaCN
HCl

1. NaH
2. Cl PPh3HCl

Br-PPh3 H

O

OH

a b c d

e ab ac ad

ae bc bd be

Reagent Bank

O

OH

O

O

O

O

O

O

NH

O

NH

O

NH

NH

Structure 
Bank

a b c d

e ab ac ad



Page 6 of 8	

Completion	Section:	Answer	the	remaining	questions	on	the	exam	itself.	Read	the	questions	
carefully	and	provide	complete	explanations.	

	
21. Draw	the	structure	for	each	compound	listed	below.	(2	points	each)	

(a)	2-propylpyrrolidine	 	 (b)	b-hydroxyvaleryl	chloride	 (c)	methyl	ethanoate	
	
	
	

	
	
	

22. Provide	the	IUPAC	name	for	each	structure	shown	below.	(2	points	each)	
	

	
	

23. The	amine	shown	below	can	be	prepared	by	reducing	an	amide,	a	nitro	compound,	or	a	nitrile.	
Show	the	structure	for	each	of	these	three	potential	starting	materials.	(1	points	each)	
	

	

	
	
24. In	the	compound	below,	draw	a	line	through	every	bond	that	would	be	cleaved	under	acid	

mediated	hydrolysis	conditions	(H+/H2O).	(3	points)	
	

	
	

25. Below	are	the	structures	of	serine	(N-protected	with	a	Boc	group)	and	valine	(O-protected	as	a	
methyl	ester).	Show	the	dipeptide	fragment	that	results	from	a	DCC	coupling	reaction.	(3	points)	
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26. Predict	the	major	organic	product	for	each	reaction	shown	below.	Note:	some	reactions	have	
multiple	steps	associated	with	them.	(2	points	each)	(b	and	e	do	not	pertain	to	exam	3)	
	

	
	
27. Draw	the	electron	pushing	mechanism	for	the	enamine	formation	shown	below.	(7	points)	
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28. Propose	a	reasonable	synthesis	for	the	compound	below	using	the	provided	starting	material	
and	any	other	organic	or	inorganic	reagents.	(5	points)	

	
	
	
	
	
	
	
	
	

29. The	decongestant	pseudoephedrine	is	typically	sold	as	a	hydrochloride	salt.	Draw	the	“free-
base”	form	of	pseudoephedrine	and	list	two	reasons	why	it	might	be	sold	in	the	salt	form.	(4	pts)	
	

	
	

30. The	amine	shown	below	can	be	prepared	via	a	reductive	amination	using	two	different	sets	of	
starting	materials.	Provide	the	two	potential	sets	of	starting	materials.	(4	points)	

	
	
31. Show	the	full	electron	pushing	mechanism	for	the	reaction	below	by	filling	in	the	boxes	with	the	

intermediates	and	adding	curved	arrows	to	show	electron	flow.	(6	points)	

	
	

32. Bonus:	Identify	all	products	that	are	formed	upon	treatment	of	the	compound	below	with	
aqueous	acid.	(+2	points)	
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