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Name:		_____________________________________________________________________________________________________________	
	 		Last	 	 	 	 	 							 First	 	 	 	 	 	MI	
	

Chemistry	233-001/002	
Exam	3	–	Version	Green	

	
Fall	2018	 	 	 	 	 	 	 	 	 									 																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.	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	exam	cover	page**	 	

Failure	to	correctly	bubble	in	
your	student	ID	number	will	
result	in	a	2-point	deduction	
from	your	exam	score.	
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Name:		__________________________________________________________________________________________________________	
	 		Last	 	 	 	 	 							 First	 	 	 	 		 MI	
	
	
Grading	Page	(Exam	3)	
	

Page Points Possible Points Earned 

Multiple Choice (3-5) 30  

6 29  

7 28  

8 13 (+2)  

TOTAL 100  
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Multiple-Choice	
Choose	the	best	answer	for	each	of	the	following	questions.	Record	each	answer	on	the	provided	
Scantron	sheet.	Also,	circle	each	answer	directly	on	the	exam.	(2	points	each)	
	
1. Which	structure(s)	represent	bromonium	ion(s)?	

	

	
	

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

2. True	or	False:	Both	reactions	below	give	identical	products.	
	

	
	

a. True	
b. False	
	
	

3. How	many	different	products	(stereoisomers	and/or	constitutional	isomers)	result	from	the	
following	reaction?	
	

	
	

a. One	
b. Two	
c. Three	
d. Four	

	
	

4. Alkene	_____	is	the	least	stable	while	alkene	_____	is	the	most	stable.	
	

	
	

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

BrH Br Br Br

I II III IV

H2SO4

H2O

1. BH3-THF

2. NaOH, H2O2
and

H2SO4

H2O

I II III IV

O

O

O

111 I
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5. Which	one	of	the	following	statements	is	incorrect?	
	

a. In	hydroboration-oxidation,	H	and	OH	are	added	syn	across	a	double	bond.	
b. When	HBr	is	added	to	an	alkene,	the	bromide	will	add	from	both	the	front	side	and	the	back	

side	of	the	carbocation	intermediate.	
c. Chlorination	(addition	of	Cl2)	of	an	alkene	proceeds	with	Markovnikov	selectivity.	
d. Carbocation	rearrangement	does	not	occur	during	the	chlorination	of	an	alkene	because	a	

carbocation	intermediate	is	not	involved.	
	
	

6. Which	compounds	below	can	be	alkylated	by	treating	with	NaNH2	followed	by	CH3-I?	
	

	
	

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

7. What	is	the	major	product	of	the	following	reaction?	Hint:	we	talked	about	this	in	recitation.	
	

	
	

	
	
	

8. What	is	the	industrial	process	by	which	an	alkane	such	as	ethane	is	converted	to	an	alkene	such	as	
ethene?	
	

a. Cracking	
b. Fractionating	
c. Distilling	
d. Refining	
e. None	of	the	Above	

	
	

9. Which	compound	shown	below	will	undergo	hydrogenation	(H2,	Pd/C)	at	the	fastest	rate?	
	

	

HH H CH3
H

I II III IV

HBr

Br Br

Br Br

a b c d

a b c d

O

O

O

O

O
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10. The	products	of	the	following	reaction	are:	
	

	
	

a. Enantiomers	
b. Diastereomers	
c. Constitutional	Isomers	
d. Not	Isomers	

	
	
11. In	the	hydroboration-oxidation	reaction,	BH3	acts	as	a/an	

	

a. nucleophile.	
b. electrophile.	
c. neither	a	nucleophile	nor	an	electrophile.	

	
	

	
	
For	questions	12-15,	choose	the	correct	reagent	from	the	reagent	bank	to	accomplish	each	
transformation.	You	may	only	use	each	reagent	once.	Some	answers	will	require	you	to	bubble	in	two	
letters	(i.e.	if	you	choose	“H2,	Pd/C”	you	would	bubble	in	both	a	and	b).	Bubble	these	answers	in	on	your	
scantron	sheet	to	receive	credit!	
	

	
	

HBr

12

13

14

15

Br2
CH3OH

1. BH3
2. NaOH
    H2O2

H2
Pd/C

H2SO4
H2O

Br2 HBr

HBr
H2O

Br2
H2O

NaNH2
CH3I

HgSO4
H2SO4
H2O

H2SO4
CH3OH

Na(s)
NH3(l)
-78 °C
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g
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Completion	Section	
Answer	the	remaining	questions	in	the	spaces	provided.		
	
16. Provide	the	IUPAC	name	or	structure	for	each.	(3	points	each)	

	
a. 

 
b. 

 

c. 2,5-dibromohexa-1,5-dien-3-yne d. tert-butyl ethyl acetylene 

	
17. For	the	following	reaction:	a.	Draw	the	structure	of	each	intermediate;	b.	Draw	in	curved	arrows	to	

show	electron	flow;	c.	Draw	one	enantiomer	of	the	product	with	correct	stereochemistry.	(9	points)	
	

	
	

18. Consider	the	reaction	shown	below	and	answer	the	following	questions.	(8	points)	
a. Draw	the	reaction	product.	

	

	
	

b. Draw	the	complete	electron	pushing	mechanism.	
	
	
	

	
	

c. Explain	why	this	reaction	proceeds	with	Markovnikov	selectivity.	Note:	stating	that	one	carbon	
has	more	H	is	not	an	explanation!	
	

	

BrBr
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Cl2
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Cl Cl
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19. Predict	the	major	organic	product(s)	for	each	reaction	shown	below.	For	reactions	indicated	with	
an	asterisk	(*),	be	sure	to	include	stereochemistry.	If	the	reaction	produces	a	racemic	mixture,	you	
only	need	to	draw	one	enantiomer.	(2	points	each)	
	

	
	

20. Draw	the	keto	or	enol	tautomer	for	each	compound	shown	below.	(2	point	each)	

	
	
21. Complete	the	synthetic	scheme	shown	below	by	supplying	the	necessary	reagents.		(2	points	each)	

	

d.*

b.*

e.*

f.

H2SO4

a.* H2

Lindlar Cat.

CH3Et

Ph

H2

H2O

HBr
(1 equiv)

c.
H

1. BH3•THF
2. NaOH, H2O2

Cl2

Pd/C
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OH O
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2.
Ph
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Br
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OH
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22. Reaction	a	gives	a	product	resulting	from	carbocation	rearrangement	while	reaction	b	does	not.	
Draw	the	product	for	each	reaction	and	then	explain	why	b	does	not	undergo	a	carbocation	
rearrangement	(this	is	most	easily	demonstrated	by	drawing	the	mechanism).		(7	points)		
	

	
	
	
	
	
	
	
	

23. Draw	the	appropriate	starting	material	necessary	to	accomplish	each	transformation.	(2	pts	each)	
	

	
	

24. Bonus:	Draw	the	two	stereoisomerc	products	that	would	result	if	the	following	compound	is	
treated	to	excess	H2	and	Pt.	(2	points)	
	

	

a)

b)

HCl

(1 equiv)

HCl

(1 equiv)

Why does b not give a carbocation rearrangement product?

a)

b)

1. BH3-THF

2. NaOH
    H2O2

Cl

OHCl2
H2O

Br Br
HBr

excessc)

HO
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