
	

Chemistry	233-001/002	
Exam	2	–	Version	A	

	
Fall	2019	 	 	 	 	 	 	 	 	 	 					 							Dr.	J.	Osbourn	
	
Instructions:	Answer	the	first	23	questions	of	this	exam	using	the	bubble	sheet	attached	to	the	end	of	
this	exam	booklet.	You	may	detach	this	sheet	if	you	wish.	As	a	bonus	for	reading	the	instructions.	The	
answer	to	question	9	is	a.	Answer	the	remaining	questions	directly	on	this	exam.	Show	all	work	and	
provide	complete	explanations.		
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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. Which	of	the	following	is	the	least	stable	conformation	of	trans-1-isopropyl-3-methylcyclohexane?	

	
	

2. Which	of	the	following	would	make	up	an	optically	active	solution?	
	

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

	
	

	
3. Which	substituent	on	the	following	chair	structure	is	drawn	in	an	invalid	fashion?	

	

	
	

4. When	determining	the	IUPAC	name	for	the	following	compound,	which	carbon	is	carbon	#1?	
	

	
	

5. Will	the	following	carbocation	undergo	rearrangement?	If	so,	by	which	mechanism?	
	

	
a. No.	This	carbocation	will	not	rearrange.	
b. Yes.	This	carbocation	will	rearrange	via	a	methyl	shift.	
c. Yes.	This	carbocation	will	rearrange	via	a	hydride	shift.	
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6. What	is	the	maximum	possible	number	of	stereoisomers	for	the	following	compound?	
	

a. One	
b. Two	
c. Four	
d. Eight	
e. Cannot	be	determined	

	
7. Classify	each	of	the	following	as	a	nucleophile	or	electrophile.	

	

	

	 	 	
a.	 Nucleophile	 Nucleophile	 Neither	
b.	 Electrophile	 Nucleophile	 Neither	
c.	 Both	Nu	and	E	 Electrophile	 Nucleophile	
d.	 Nucleophile	 Electrophile	 Neither	
e.	 Both	Nu	and	E	 Both	Nu	and	E	 Nucleophile	
	

8. What	is	the	correct	product	from	the	following	electron	flow	pattern?	
	

	
	

9. How	would	you	classify	the	following	molecule?	
	

a. Chiral	
b. Achiral	
c. Achiral	Meso	

	
	
	
	
	
	
	
	
	

OCH3 O

H3C

O

H3C

O

H3C

OH

H3C

a b

c d

CC C
H

CH3

H3C

H



	

10. Which	of	the	following	is	a	correct	ring-flip	conformation	of	the	chair	cyclohexane	in	the	box	
below?	
	

	
	

11. The	compound	shown	below	has	_____	chiral	centers	and	_____	stereocenters.	
	
a. 1,	3	
b. 2,	3	
c. 3,	2	
d. 2,	2	
e. 2,	1	

	
	
Chirality	Assessment	
For	questions	12-15,	identify	each	compound	as:	a.	Chiral;	b.	Achiral;	or	c.	Achiral-Meso.	Bubble	each	
answer	in	on	your	bubble	sheet	for	credit!	
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Molecule	Relationships	
For	questions	16-20	identify	each	pair	as:	a.	Identical;	b.	Enantiomers;	c.	Diastereomers;	d.	
Constitutional	Isomers,	or	e.	Not	Isomers.	Bubble	each	answer	in	on	your	bubble	sheet	for	credit!	
	

	
	
	
Assigning	Configurations	
For	questions	21-23,	determine	the	configuration	at	the	stereocenter	in	each	molecule.	Bubble	each	
answer	in	on	your	bubble	sheet	for	credit!	
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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.	
	
24. Write	the	IUPAC	name	for	each	molecule	shown	below.	(3	points	each)	

	

	
	

25. Draw	the	structure	of	(2E,4S)-4-bromo-2-hexene.	(3	points)	
	
	

	
	
	

26. Convert	the	molecule	shown	below	to	a	Fischer	projection.	Use	the	provided	template,	placing	the	
COOH	group	at	the	top.	(3	points)	
	

	
	

	
27. Using	the	template	provided	draw	the	structure	of	the	chair	cyclohexane	that	meets	the	following	

criteria.	(3	points)	
• Axial	ethyl	at	C1	
• OH	at	C4	that	is	cis	to	the	ethyl 	
• Equatorial	CH3	at	C6	
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28. Identify	the	types	of	strain	present	in	the	following	molecule.	(3	points)	
	

	
	

29. Draw	both	chair	conformations	for	the	compound	shown	below	using	the	templates	provided.	Put	
the	isopropyl	on	the	carbon	indicated	by	the	circle	and	orient	your	other	group	based	on	that	
reference	point.	Circle	the	chair	conformation	that	is	lowest	in	energy.	(5	points)	
	
	

	
	
	

30. Draw	each	of	the	following:	(2	points	each)	
	

	 a.	An	optically	active	stereoisomer	of	1,3-dibromocyclopentane.	
	
	
	
	
	
	

	 b.	An	optically	inactive	stereoisomer	of	2,3-dichlorobutane.	
	
	
	
	
	
	

	 c.	The	enantiomer	of:	
	

	
	

	
	
	
	

	 d.	A	diastereomer	of:	
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31. For	each	of	the	following	draw	in	curved	arrows	in	the	reactants	to	show	electron	flow.	Then,	
classify	the	pattern	of	electron	flow	(i.e.	proton	transfer).	(3	points	each)	
	

	
	

32. Identify	every	chiral	center	in	the	following	molecule	with	an	asterisk	*.	(4	points)	
	

	
	

33. Draw	the	carbocation	rearrangement	product	for	each	of	the	following.	(2	points	each)	
	

	
	

34. Calculate	the	degree	of	unsaturation	for	each	compound	below.	(1	point	each)		
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