
	

Chemistry	234-101	
Exam	1	–	Version	A	

	
Summer	2019	 	 	 	 	 	 	 	 	 	 							Dr.	J.	Osbourn	
	
Instructions:	Answer	the	first	16	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	

 

Answer key



	

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. Rank	the	following	aniline	derivatives	from	least	basic	to	most	basic.	

	

	
	

a. I	<	II	<	III	
b. III	<	II	<	I	
c. III	<	I	<	II	
d. II	<	I	<	III	
e. I	<	III	<	II	

	
2. Which	one	of	the	following	would	be	the	best	dienophile	for	a	normal	Diels-Alder	reaction?	

	

	
	

3. What	is	the	predominate	effect	that	following	substituent	has	on	the	aromatic	ring?	
	

	
	

a. Inductive	Donation	
b. Inductive	Withdraw	
c. Resonance	Donation	
d. Resonance	Withdraw	

	
4. The	common	name	for	methyl	phenol	is	cresol.	What	is	the	best	name	for	the	following	compound?	

	

	
	

a. para-cresol	
b. meta-cresol	
c. ortho-cresol	
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5. Which	of	the	following	can	undergo	a	successful	Friedel-Crafts	alkylation?	Bubble	in	the	letter	for	
all	that	apply.	
	

	
	

6. How	many	Pi	electrons	are	present	in	the	following	aromatic	ring?	
	

	
	

a. 6	
b. 8	
c. 10	
d. 12	
e. None	of	the	above	

	
7. Which	one	of	the	following	is	the	major	resonance	contributor?	

	

	
	
	

8. Which	of	the	following	dienes	can	successfully	be	used	in	a	Diels-Alder	reaction?	Bubble	in	the	
letter	for	all	that	apply.	

	
	

9. Which	reaction	coordinate	represents	formation	of	a	kinetic	reaction	product?	
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10. Rank	the	following	dienes	from	least	reactive	to	most	reactive	in	a	normal	Diels-Alder	reaction.	
	
	

	
	

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

	
11. How	many	atoms	are	in	conjugation	in	the	following	compound?	

	

	
	

a. Four	
b. Five	
c. Six	
d. Seven	
e. None	of	the	above	

	
12. Rank	the	following	benzene	derivatives	from	most	deactivated	to	most	activated.	

	

	
	

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

	
	
	
	
	
	
	

O O O O

I II III IV

O

NH OH CH3 Cl

O

I II III IV

Hc IV Is 111

O

000000
0

IVC 111 Llc Il



	

13. In	the	following	series,	diene	____	is	the	least	stable	and	diene	____	is	the	most	stable.	
	

	
	

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

14. Rank	the	following	from	least	acidic	to	most	acidic.	
	

	
	

a. IV	<	II	<	III	<	I	
b. IV	<	III	<	II	<	I	
c. IV	<	II	<	I	<	III	
d. II	<	IV	<	I	<	III	

	
15. What	is	the	major	product	for	the	following	reaction?	

	
	

	
	

16. Choose	the	best	reagent	(or	reagent	set)	to	accomplish	the	following	transformation.	
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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.	
	
17. Provide	IUPAC	systematic	names	for	each	compound	shown	below.	(3	points	each)	

	

	
	

18. Draw	a	representative	structure	for	each	of	the	following.	(1	point	each)	
	
	
	
	
	

	
	

19. Draw	the	other	resonance	structures	for	the	structure	shown	below.	Circle	the	major	contributor	
to	the	resonance	hybrid.	(5	points)	
	

	
	

20. Draw	in	all	p-orbitals	on	the	following	molecule.	Then	circle	the	atoms	involved	in	conjugation.		
(4	points)	
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21. Predict	the	product(s)	for	the	following	reaction	at	the	given	temperatures.	(2	points	each)	

	
	

22. Predict	the	major	organic	product	for	each	of	the	following	reactions.	Note:	some	steps	have	two	
parts.	(2	points	each)	
	

	
	
	

23. Draw	the	complete	electron	pushing	mechanism	for	the	following	reaction.	(6	points)	
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24. Draw	the	complete	electron	pushing	mechanism	for	formation	of	the	following	product.	(4	points)	

	
	
	
	

25. Select	the	appropriate	classification	for	each	molecule	below.	(2	points	each)	
	

	
	

26. Circle	the	reaction	that	takes	place	at	the	faster	rate.	Briefly	explain	your	choice.	(4	points)	
	

	
	

27. Consider	the	following	structure	and	answer	the	questions	below.	(2	points	each)	
	

	

a.	What	is	the	hybridization	of	the	oxygen	and	the	nitrogen?	
	

	

b.	In	what	orbital	does	the	nitrogen	lone	pair	reside?	
	

	

c.	Is	either	lone	pair	on	the	oxygen	involved	in	conjugation?	
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