
	

Chemistry	234-002	
Exam	1	–	Version	A	

	
Spring	2019	 	 	 	 	 	 	 	 	 	 	 								Dr.	J.	Osbourn	
	
Instructions:	Answer	the	first	12	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	and	provide	complete	explanations.	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

The	Periodic	Table	



	

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. By	what	type	of	mechanism	does	the	following	aromatic	substitution	reaction	proceed?	

	

	
	

a. Electrophilic	Aromatic	Substitution	
b. Addition-Elimination	
c. Benzyne	(Elimination-Addition)	
	

2. Which	aromatic	ring	will	undergo	electrophilic	bromination	at	the	fastest	rate?	
	

	
	

3. Rank	the	following	dienes	from	least	reactive	to	most	reactive	in	a	normal	Diels-Alder	reaction.	
	

	
	

a. II	<	III	<	IV	<	I	
b. II	<	III	<	I	<	IV	
c. I	<	II	<	III	<	IV	
d. II	<	I	<	IV	<	III	
e. None	of	the	above	

	
4. Which	compound	below	is	the	most	acidic?	
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5. Which	of	the	indicated	carbons	is	a	bridgehead	carbon?	
	

	
	

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

	
6. The	following	compound	contains	_____	p-orbitals	and	_____	atoms	in	conjugation.	

	

	
	

a. 4,	4	
b. 5,	5	
c. 7,	5	
d. 7,	4	
e. 6,	5	

	
7. What	is	the	hybridization	of	the	indicated	atom?	

	

	
	

a. sp	
b. sp2	
c. sp3	
d. p	

	
8. Structure	_____	is	the	most	stable	and	structure	_____	is	the	least	stable	in	the	group.	
	

	
	

a. II,	I	
b. III,	IV	
c. III,	I	
d. III,	II	
e. IV,	I	
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9. Which	one	of	the	indicated	protons	is	more	acidic?	
	

	
	

10. Which	of	the	following	arene	substituents	is	inductively	withdrawing	and	resonance	donating?	
	

	
	

11. Which	reagent/set	of	reagents	would	be	the	most	efficient	way	to	synthesize	the	following	
compound?	
	

	
	

12. Which	one	of	the	following	would	be	the	most	reactive	dienophile	in	a	normal	Diels-Alder	reaction?	
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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.	
	
13. Provide	the	IUPAC	name	for	each	compound	shown	below.	(3	points	each)	

	

	
	

14. Label	each	compound	below	as:	aromatic,	non-aromatic,	or	antiaromatic.	For	aromatic	and	
antiaromatic	compounds,	write	the	number	of	participating	p-electrons.	(2	points	each)	
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15. Draw	two	additional	resonance	structures	for	the	following	molecule	then	circle	the	major	
contributor	to	the	resonance	hybrid.	(5	points)	
	

	
	
	

16. Use	the	molecule	shown	below	to	answer	the	following	questions.	(10	points)	

	

b.	How	many	lone	pairs	are	present	on	the	
nitrogen?	
	
	
c.	What	is	the	hybridization	of	the	nitrogen?	
	
	
d.	How	many	atoms	are	in	conjugation?	
	
	
e.	In	what	orbitals	do	the	oxygen	lone	pairs	
reside?	
	
	

a.	Draw	a	picture	of	the	molecule	showing	the	
location	of	every	p-orbital.	
	
	
	
	
	
	
	

	
17. Draw	all	of	the	possible	products	for	the	following	reaction:	(4	points)	

	

	
	
	

18. Consider	the	above	reaction	and	draw	the	major	product(s)	at	the	indicated	temperatures.		
(1	point	each)	

Major	Product(s)	at	-78	°C	 Major	Product(s)	at	80	°C	
	
	
	
	
	
	

	

	
	

19. The	products	formed	at	low	temperature	are	known	as	____________________	products.	(1	point)	
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20. Predict	the	major	product(s)	for	each	of	the	following	reactions.	If	the	reaction	does	not	proceed	
under	the	indicated	conditions,	write	“no	reaction”.	(2	points	each)	
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21. Provide	the	complete	electron	pushing	mechanism	for	the	following	reaction.	Be	sure	to	show	the	
mechanism	for	active	electrophile	generation	and	for	electrophilic	aromatic	substitution.	(6	points)	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

22. Briefly	explain	why	the	methoxy	group	is	electron	donating.	Use	structures	to	support	your	
answer.	(3	points)	
	

	
	
	
	
	
	
	
	

23. Provide	a	reasonable	synthesis	of	the	following	compound	starting	with	benzene.	(4	points)	
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