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Name:		________________________________________________________________________________________________________	
	 		Last	 	 	 	 	 							 First	 	 	 	 	 	MI	
	

Chemistry	233-001	
Exam	2	

	
Spring	2017	 	 	 	 	 	 	 	 	 									 																Dr.	J.	Osbourn	
	
Instructions:	The	first	15	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.	Any	question	with	multiple	 answers	 selected	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.	

	
The	Periodic	Table	

	

	
	
	
		 	

*Please	do	not	rip	off	this	cover	sheet*	
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Name:		__________________________________________________________________________________________________________	
	 		Last	 	 	 	 	 							 First	 	 	 	 		 MI	
	
	
Grading	Page	(Exam	2):	
	

Page Points Possible Points Earned 

Multiple Choice (3-5) 30  

6 17  

7 18  

8 17  

9 18  

TOTAL 100  
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Multiple	Choice	
Choose	the	one	best	answer	for	each	of	the	following	questions.	Using	a	pencil,	record	this	answer	
on	the	provided	Scantron	sheet.	(2	points	each)	

	
1. Which	of	the	following	is	the	most	stable	chair	conformation	for	the	compound	shown	below?	

	

	
	
2. What	is	the	configuration	at	the	chiral	center	in	the	molecule	below?	

	
a. R-configuration	
b. S-configuration	

	
	
3. What	is	the	maximum	number	of	stereoisomers	for	the	compound	shown	below?	

	
a. Two	
b. Four	
c. Eight	
d. Nine	
e. Sixteen	

	
4. Which	one	of	the	following	leads	to	the	most	exergonic	reaction?	

a. A	negative	ΔH	and	a	negative	ΔS.	
b. A	positive	ΔH	and	a	positive	ΔS.	
c. A	negative	ΔH	and	a	positive	ΔS.	
d. A	positive	ΔH	and	a	negative	ΔS.	

	
	
	
	

a b

c d

H

N

Br
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5. Consider	the	partial	reaction	mechanism	shown	below.	Which	of	the	following	has	the	correct	
mechanistic	arrows?	
	

	
	
	

6. 	What	mechanistic	step(s)	is/are	represented	in	the	reaction	shown	below?	

	
	
a. Proton	transfer	
b. Nucleophilic	attack	
c. Loss	of	a	leaving	group	
d. Nucleophilic	attack	&	loss	of	a	leaving	group	
e. Electrophilic	attack	

	
	

7. Which	Newman	projection	below	is	an	anti	conformation?	
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For	questions	8-11,	determine	whether	each	molecule	is:		
(a)	Chiral,	(b)	Achiral,	or	(c)	Meso-Achiral	
Bubble	these	answers	in	on	your	Scantron	sheet	for	credit!	
	

	
	
	
For	questions	12-15,	determine	whether	each	pair	of	molecules	represent:		
(a)	Identical	Compounds,	(b)	Constitutional	Isomers,	(c)	Enantiomers,	or	(d)	Diastereomers	
Bubble	these	answers	in	on	your	Scantron	sheet	for	credit!	
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Completion	Section	
Answer	the	remaining	questions	in	the	spaces	provided.	Show	all	work	and	provide	complete	
explanations.	
	
16. Provide	IUPAC	systematic	names	for	each	compound	shown	below.	Include	R/S	only	where	

appropriate.	(3	points	each)	
	

	
	
	

17. Label	each	alkene	below	as	E,	Z,	or	neither.	(1	point	each)	
	

	
	

	
18. Using	the	template	provided,	convert	the	structure	shown	below	to	a	Fischer	projection	then	

draw	the	enantiomer	of	your	Fischer	projection.	(4	points)	
	

	
	

19. Determine	the	degree	of	unsaturation	present	in	each	formula	or	structure	shown	below.		
(1	point	each)	
	

	
	
	

a.

b.
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20. Label	the	major	form(s)	of	strain	(angle,	torsional,	steric)	present	in	the	provided	conformation	
of	each	compound	shown	below.	(1	point	each)	
	

	
	
	
	

21. Convert	the	molecule	shown	below	to	a	Newman	projection	viewing	along	the	indicated	bond.		
(4	points)	
	

	
	
	
	

22. a.	Draw	the	highest	energy	Newman	projection	about	the	C1-C2	bond	of	1-bromopropane.		
(3	points)	
	
	
	
	
	
	
b.	If	the	relative	energy	of	the	above	conformation	is	5.1	kcal/mol,	what	is	the	energy	cost	
associated	with	a	Br/CH3	eclipse?	(1	point)	

	
	
23. Draw	both	chair	conformations	for	the	compound	shown	below	using	the	templates	provided.	

Put	the	–CH3	on	the	carbon	highlighted	with	the	gray	circle	and	orient	your	other	groups	based	
on	that	reference	point.	Circle	the	chair	conformation	that	is	lowest	in	energy.	(5	points)	
	
	

	
	
	

24. Draw	a	chair	conformation	that	meets	the	following	criteria:	(2	points)	
• Axial	OH	at	C1	
• Equatorial	CH3	at	C5	
• Br	at	C2	that	is	trans	to	CH3	
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25. Predict	the	product(s)	for	each	reaction	step	below	by	tracking	the	electron	flow.	(2	points	each)	
	

	
	

26. Label	each	mechanistic	step	below	as	a	Nu	attack,	proton	transfer,	loss	of	leaving	group,	or	
carbocation	rearrangement.	(3	points)	

	
	

27. Determine	whether	the	indicated	atom	in	each	species	shown	below	will	act	as	a	nucleophile,	
electrophile,	or	both.	(1	point	each)	

	
	

28. Show	two	different	rearrangement	products	for	the	carbocation	shown	below.	Circle	the	
rearrangement	product	that	is	preferred	(more	likely	to	form).	(4	points)	
	

	
	

29. For	the	reaction	shown	below,	what	is	the	sign	(+	or	-)	for	the	entropy	term	(ΔS)?	(1	point)	
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30. Consider	the	molecule	ephedrine	shown	below	and	answer	the	following	questions.	(9	points)	

 

a. What is the maximum number of stereoisomers?  

b. Draw the 1R,2S stereoisomer. c. Draw the enantiomer of the stereoisomer from b. 

d. Draw a diastereomer of the stereoisomer 
from part b. 

e. Explain exactly what a bottle of racemic 
ephedrine would contain. 

	
31. Draw	an	optically	active	and	optically	inactive	stereoisomer	for	the	compound	shown	below.	

(4	points)	

	
	

32. Identify	every	chiral	center	in	Vitamin	D	(shown	below)	using	an	asterisk(*).	(3	points)	

	
	

33. Draw	the	enantiomer	of	the	chair	cyclohexane	shown	below.	You	must	draw	the	enantiomer	as	a	
chair!	(2	points)	
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