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Part	A.	1‐50	Questions.	Each	correct	is	3	points.			(Part	1	max	150	points)		
	
1)	The	major	product	of	the	below	reaction	will	be		

	
	
2)	The	major	product	of	the	below	reaction	will	be		

	
	
3)	The	product	of	the	reaction	below	is		
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4)	Epoxides	are	good	electrophiles	because		
	
A)	RO‐	is	a	good	leaving	group	
B)	Epoxide	opening	after	nucleophilic	attach	relieves	a	lot	of	ring	strain	
C)	They	are	not	good	electrophiles.		
D)	There	are	no	sterics	because	of	the	small	3	membered	ring		
	
5)	An	alkaloid	is	
A)	An	opioid	from	nature	
B)	A	complex	molecule	found	in	nature	with	a	bunch	of	heteroatoms	in	it	
C)	A	basic	molecule	found	in	nature	with	nitrogen	atoms	in	the	structure		
D)	A	neutral	molecule	found	in	nature	with	oxygen	atoms	in	the	structure	
	
6)	Which	of	the	below	compounds	is	2,4‐dimethylaniline	

	
	
7)	Which	of	the	molecules	below	is	(R)‐1‐phenyl‐1‐propanamine		

	
	
8)	Which	compound	will	have	the	highest	boiling	point.			
A)	C2H6			B)	CH3NH2			C)	CH3OH					D)	CH3OCH3	

	
	
9)	Which	compound	is	the	better	base.		
A)	C2H6			B)	CH3NH2			C)	CH3OH					D)	CH3OCH3	
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10)	Why	are	alcohols	worse	bases	than	amines?	
	
A)	Because	nitrogen	is	more	electronegative,	the	lone	pair	of	electrons	is	more	easily	
shared	
B)	Because	nitrogen	is	less	electronegative,	the	positive	charge	in	the	conjugate	acid	is	
more	stable	with	amines		
C)	Actually,	alcohols	are	always	stronger	bases	than	amines.	
	
11)	The	Keq	for	the	below	reaction	is		

	
A)	1	
B)	greater	than	1	
C)	less	than	1		
	
12)	Which	of	the	following	amines	is	the	strongest	base?		

	
	
13)	Why?	
A)	Resonance	stabilizes	the	lone	pair	of	electrons	on	the	basic	nitrogen		
B)	Electronegativity		
C)	Resonance	destabilizes	the	lone	pair	of	electrons	on	the	basic	nitrogen	
D)	The	inductive	effect	
	
14)	The	oxygen	in	a	hydroxyl	group	is_____hybridized	and	has	bond	angles	of	____	
A)	sp,	180	
B)	sp3,	120				
C)	sp2,	120	
D)	sp3,	109.5	
	

15)	Which	molecule	below	is	R‐2‐pentanol				
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16)	What	is	the	electron	configuration	of	a	neutral	Nitrogen	atom?	
A)	1s22s22p5	
B)	1s22s22p3	
C)	1s22s22p4	
D)	1s22s22p2	
	
17)	Molecule	_______is	enol	taoutomer	and	the	Keq	of	this	reaction	is____		

	
A)	A,	greater	than	1	
B)	B,	greater	than	1	
C)	A,	less	than	1	
D)	B,	less	than	1		
	
18)	The	name	of	the	following	molecule	is		

		
A)	2‐methyl	butanoic	acid		
B)	3‐methyl	butanoic	acid	
C)		2‐methyl	propanoic	acid		
D)	isovaleric	acid		
	
19)	3‐methyl	benzoic	acid	is	

	
	
	
20)		Which	carbon	refers	to	the	alpha	carbon?	

	
	
	
	
	



21)	Which	Acid	is	the	most	acidic		

	
	
	
	
22)	The	carbon	in	a	carbonyl	group	is_____hybridized	and	has	a	partial	____	
A)	sp,	positive	charge	
B)	sp2,	positive	charge	
C)	sp2,	negative	charge	
D)	sp3,		positive	charge	
	

	

23)	which	molecule	below	is	pentanal				

	
	
	
24)	aldehydes	are	generally	_________polar	than	ketones	
A)	Less	
B)	More	
C)	similarly	
	
	
25)	Alcohols	have	_________boiling	points	than	comparably	sized	aldehydes/ketones		
A)	Higher	
B)	Lower		
	
	
	
	



26)	Predict	the	major	product	from	the	below	reaction	
	

	
	
27)	Which	of	the	following	amines	is	primary		aliphatic	

	
	
	
28)	The	product	of	the	reaction	below	is		

	
	
	
29)	alcohols	are	_______	acidic	than	thiols		
A)	more	
B)	Less		
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30)		The	compounds	below	are		

	
A)	Constitutional	Isomers	
B)	Enantiomers	
C)	Diastereomers		
D)	Geometric	Isomers	
E	)	the	same	molecule		
	
31)	The	compounds	below	are		

	
A)	Constitutional	Isomers	
B)	Enantiomers	
C)	Diastereomers		
D)	Geometric	Isomers	
E	)	the	same	molecule		
	
32)	Enantiomers	are	
A)	Superposable	mirror	images		
B)	Non‐superposable	mirror	images	
C)	Molecules	that	have	the	same	connectivity	but	a	different	orientation	of	atoms	in	3‐
dimensional	space	
D)	Molecules	that	have	the	same	molecular	formula	but	a	different	connectivity.		
	
	
33)	How	many	possible	stereoisomers	does	the	compound	below	have?	

	
A)	2	
B)	6	
C)	8	
D)12	
	
	

34)	 	Is	in	the	_____configuration	
A)	S	
B)	R	
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35)	The	stereocenters	in	the	below	molecule	are	in	the	________configuration	

	
A)	S,S	
B)	R,R	
C)	R,S	
D)	S.R	
E)	none	of	the	above	because	molecule	is	not	chiral		
	
	
36)	Which	of	the	compounds	below	will	have	the	lowest	boiling	point			

	

	
	
37)	How	many	steps	are	there	in	the	mechanism	of	a	SN1	nucleophilic	displacement	
reaction?	
A)	1	
B)	2	
C)	3	
D)	4	
	
	
	
38)	The	reaction	below	is	a	______	

	
A)	SN1				B)	E1				C)	SN2				D)	E2	
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39)	The	reaction	below	is	a	______	

	
A)	SN1				B)	E1				C)	SN2				D)	E2	
	
	
40)	The	reaction	below	is	a	______	

	
A)	SN1				B)	E1				C)	SN2				D)	E2	
	
	
41)	Which	of	the	below	anions	is	the	best	leaving	group	
A)	I‐			B)	Br‐		C)	Cl‐			D)	F‐		
	
	
	
42)	Which	of	the	following	steps	is	the	rate	determining	step	of	an	SN1	reaction	is	

	
	
	
	
43)	Please	predict	the	major	product	form	the	below	reaction		
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44)	The	most	stable	carbocation	below	is		

	
	
45)	Predict	the	product	of	the	below	reaction	

	
	
46)	Predict	the	product	of	the	below	reaction		

	
	
	
	
	
47)	Which	of	the	below	alkenes	will	have	the	highest	boiling	point?	
			

	
	
	
	
48)	Which	of	the	following	hydrocarbons	is	least	acidic?	

	



	
49)	The	Intermediate	in	the	reaction	profile	below	corresponds	to	_______	

	
	
50)	Predict	the	product	of	the	below	reaction		

 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



Part	B.	Short	answer	questions,	51‐60,	each	problem	is	worth	8‐15	points	(total	100	points)	
	
Problem	51.					Select	the	member	of	each	pair	that	shows	the	greater	rate	of	SN2	reaction	with	KI	in	
acetone.	(8p)	
	
(a)			

	
	
	
(b)			

	
	
	
	
(c)			

	
	
	
(d)			

	
	
	
	
Problem 52.     Predict	the	position	of	equilibrium	for	each	acid‐base	reaction;	that	is,	does	each	
lie	considerably	to	the	left,	does	each	lie	considerably	to	the	right,	or	are	the	concentrations	
evenly	balanced?		(Use	letters	L,	R	or	E	above	the	equilibrium	arrows	for	a‐d)	(8p)	
	
(a) CH3CH2OH		+		Na+OH−		⇌		CH3CH2O−Na+		+		H2O	

	
(b) CH3CH2SH		+		Na+OH−		⇌		CH3CH2S−Na+		+		H2O	

	
	

(c) CH3CH2OH		+		CH3CH2S−Na+		⇌		CH3CH2O−Na+		+		CH3CH2SH	
	

(d)		 	
	



Problem	53.		Draw	a	structural	formula	for	each	compound	(given	are	IUPAC	names).	(9p)	
(a)			3‐Aminopropene	
	
(b)			(R)‐2‐pentanol	
	
(c)					meso‐1,2‐Dibromocyclopentane	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
Problem	54.			Select	the	member	of	each	pair	that	undergoes	nucleophilic	substitution	in	
aqueous	ethanol	more	rapidly.	(9p)	
	
(a)			

	
(b)			

	
(c)			

	
	
	
	
	



 	
Problem	55.		Provide	an	IUPAC	or	common	name	for	the	molecules	below	(15p)	
	
(a)			

	
	
	
	
(b)			
	

	
	
	
(c)			
	

	
	
	
	
(e)			

	
	
	
	
(f)			

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



Problem	56.		Epibatidine	(below),	a	colorless	oil	isolated	from	the	skin	of	the	Ecuadorian	poison	
frog	Epipedobates	tricolor,	has	several	times	the	analgesic	potency	of	morphine.	It	is	the	first	
nonopioid	(nonmorphine‐like	in	structure)	analgesic	ever	isolated	from	a	natural	source.		(8p)	
	
	

	
	
(a) Which	of	the	two	nitrogen	atoms	of	epibatidine	is	the	more	basic?	

	
(b) Mark	all	stereocenters	in	this	molecule.	
	
	
Problem	57.		From	each	pair	of	compounds,	select	the	stronger	base.	(12p)	
	
	

	
 



Problem	58.			Procaine	was	one	of	the	first	local	anesthetics	for	infiltration	and	regional	anesthesia.	
The	hydrochloride	salt	of	procaine	is	marketed	as	Novocaine®.		(6p)	
	
	

	
(a)		Which	nitrogen	atom	of	procaine	is	the	stronger	base?	

	
(b)		Draw	the	formula	of	the	salt	formed	by	treating	procaine	with	one	mole	of	HCl.	

	
(c)		Is	procaine	chiral?	Would	a	solution	of	Novocaine®	in	water	be	optically	active	or	
optically	inactive?	

	
	
	
Problem	59.			Classify	each	amino	group	as	primary,	secondary,	or	tertiary		

and	as	aliphatic	or	aromatic.	(10p)	

	
	



Problem	60.			Write	the	IUPAC	name	for	each	compound	below.	(15p)	
	
(a)			

	
	
	
	
(b)			

	
	
	
	
(c)			

	
	
	
	
(d)			

	
	
	
	
(e)			
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