
Test #1a    Summer 2007                          Name:______________________________(2pts) 
2380.001 
 
In putting my name on this test and turning it in I am certifying that it my work alone. 
 
NOMENCLATURE 

1.  Name the following compounds (you may give common names or IUPAC names):   
(10 pts) 

 

O Li

O

O
MgBr

CH3CH2OCH2CH2CH3

(a) (b) (c)

(d) (e)

 
 
 
 
 
 
 
REAGENTS 

3.  Give the reagent(s) necessary to carry out the following reactions:  (8 pts) 
(a)

?OH
CH3O

O

O
CH2

CH2

OH

OH  
 
 
 
 
 

?
(b)

OH
CH2CH2CH2CH3

O
CHCH2CH2CH3  

 
 



SYNTHESIS 
4.  Give the organic product(s) for the following reactions:  (60pts total; 4pts each) 

 
(a)

OH
CH2CH2CH2CH3

HBr

 
 
 
 
 
 
 
 
 

(b)

(1)  BH3 : THF

(2)  H2O2, OH-
 

 
 
 
 
 
 
 
 

(c)
SOCl2

HO

 
 
 
 
 
 
 
 
 

(d)
HO

OH

PBr3

 
 
 
 
 
 



(e)

S CH3

O

O
CH3CH2CH2O

NaOCH2CH3

 
 
 
 
 
 
 
 
 
 

(f)
Br

+ CH3ONa
 

 
 
 
 
 
 
 
 
 

(g)
OH H2SO4

140  Co  
 
 
 
 
 
 
 
 
 

(h)

O
CH3ONa

CH3OH

 
 
 
 
 
 



(i)
O

OH

NaBH4

H2O

 
 
 
 
 
 
 
 

(j)

O
O

(1)  LiAlH4, Et2O

(2)  H2O  
 
 
 
 
 
 
 
 
 
(k)

OH PCC

 
 
 
 
 
 
 
 
 
 

(l)

CH
OH K2Cr2O7

H2SO4, H2OCH3

CH3CH2

 
 
 
 
 
 
 



(m)

C
O (1)  PhMgBr

(2) H3O+

CH3

CH3CH2

 
 
 
 
 
 
 
 
(n)

O
O

(1)  2 CH3CH2MgBr
(2) H3O+

 
 
 
 
 
 
 
 
 
(o)

C
O (1)  LiCH3

(2) H3O+

H
CH3CH2

 
 
 
 

 
 
 
 
 
 
RETRO SYNTHESIS 

5. Write the two starting materials needed to prepare the following molecule by a 
Grignard reaction. (6 pts) 
(*note*  there are several correct answers possible, but please only give one method):   
 

OH

C CH3

 
 



Multi-step Synthesis 
7.  Give the major organic product(s) for the following four-step reaction.    (7 pts) 

 

 

OH (1) PBr3

(2) Li, diethyl ether

(3)

(4) H3O+

Ph

O

H

 
 
 
 
 
 
 
 
 
 
 
 
 
MECHANISM 

8.  Using curved arrows, draw the complete mechanism for the following Grignard 
reaction (show all steps).  (7 pts) 

 

(2) H3O+

O

OH

+CH3CH2MgBr2

OH

OH

(1) ether

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Test #2b    Summer 2007                          Name:______________________________(5pts) 
2380.001 
 
In putting my name on this test and turning it in I am certifying that it my work alone. 
 
NOMENCLATURE 

1.  Name the following compounds (you may give common names or IUPAC names):   
(6 pts) 

 
(a) (b) (c)CH3

Br

Cl C
O

OH

 
 
 
 
 
 
 
2.  Draw structures for the following names:  (4 pts) 

 
      (a)  p-nitroaniline    (b)  methoxybenzene 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
STABILITY 

3.  Rank the following radical in order of increasing stability (least stable first):  (4 pts) 
 

(a) (b) (c) (d)

 
 
 



 
REACTIONS: 

4.  Give the major organic product(s) for the following reactions:  (50pts total; 5pts each) 
 

+
CN

NC

(a) show stereochemistry for the product

H

H

heat

CH3

CH3  
 
 
 
 
 
 
 
 
 
 

N

O

Br

O

+

(NBS)

light
CCl4

(b)

 
 
 
 
 
 
 
 
 
 
 
 
 

(c)
Br2

high temp.  
 
 
 
 
 



 
(d)

HBr
40  Co

 
 
 
 
 
 
 
 
 

(e)
O

O
+

heat

 
 
 
 
 
 
 
 
 
 

(f)

HBr
-80  Co

 
 
 
 
 
 
 
 
 
 
 

(g)

+
O

O NC

NC

heat

 
 



 
 
 
 

(h)
heat

+
CN

CN  
 
 
 
 
 
 
 
 
 
 
 
 

(i)
heat

+
 

 
 
 
 
 
 
 
 
 

 
 
 

 

(j)
HBr

peroxide
light  

 
 
 
 
 
 
 
 



RETRO SYNTHESIS 
5. Write the two starting materials needed to prepare the following molecule by a Diels-
Alder reaction. (7 pts) 
 
 

CN

CN

CH3

CH3  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
MECHANISM 

6.  Using curved arrows, draw the complete mechanism for the following reaction (show 
all steps).  (7 pts) 

 
HCl

heat

Cl

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



7.  Using the circle method, draw a molecular orbital energy diagram for the 1,3,5-
cycloheptatriene cation.  (7pts) 

  

1,3,5-cylcoheptatriene cation

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
8.  Identify the following molecules as aromatic, anti-aromatic, or non-aromatic.  (10pts) 
 
(a) (b) (c)

(d) (e)

 
 
 



Test #3b    Summer 2007                          Name:______________________________ 

 putting my name on this test and turning it in I am certifying that it my work alone

2380.001 
 
In . 

OMENCLATURE
 
N  

llowing compounds (you may give common names or IUPAC names):   

 

1.  Name the fo
(4 pts) 

CH3

O
H

H

H
(a)

O
(b)

 
 

.  Draw structures for the following names:  (4 pts) 
 

     (a)  3-bromo-1-chloro-2-butanone   (b)  cyclopentanone 

ROMATICITY OF HETROCYCLES

 
 
 
 
 
2

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A  

as aromatic3.  Identify the following molecules , anti-aromatic, or non-aromatic.  (8pts) 
 

(a) (b)
N

N
N

H

H
N
H

N

(c) (d)

 
 
 



REACTIONS: 
4.  Give the major organic product(s) for the following reactions:  (55pts total; 5pts each) 

 
(a)

+ Br2
FeBr3

OH

3
 

 
 
 
 
 
 
 
 
 
 
 

(b)
I

I

HNO3

H2SO4

 
 
 
 
 
 
 
 
 
 
 
 

SO3, H2SO4

(c)

O

 
 
 
 
 
 
 
 
 



(d)

O

O H2O

H3O+
 

 
 
 
 
 
 
 
 

(e)

HO
+

BF3

60  Co

 
 
 
 
 
 
 
 
 
 

(f)

Br+ FeBr3

 
 
 
 
 
 
 
 
 
 
 

(g) friedel-crafts acylation

Cl

O
AlCl3

NC  
 
 
 
 



(h) O
Zn(Hg)

HCl
reflux  

 
 
 
 
 
 
 
 
 

(i) O
(1) KMnO4, -OH, heat

(2) H3O+

 
 
 
 
 
 
 

 
 
 

 

C
O

Cl

CH3

DIBAL-H,  -78  Co(1)

(2)  H2O

(j)

 
 
 
 
 
 
 
 
 

 CH3

CH3

CN
(1)  PhMgBr, ether

(2) H3O+

(k)

 
 



MULTIPLE-STEP REACTIONS: 
5. Give the major organic product for the following three-step reaction. (6 pts) 
 

O

O

O
CH3

OH OH
H3O+

LiAlH4 H3O+

H2O

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 6. Give the major organic product for the following three-step reaction. (6 pts) 
 

 

O

ClCH3

AlCl3

Br2

FeBr3

H2NNH2

KOH
Δ  

 
 
 
 
 
 
 
 
 
 
 
 
 
 



ORTHO-PARA AND META DIRECTING GROUPS: 
7.  For the following molecules, indicate which benzene substituents are ortho-para directors 
and which are meta directors towards electrophilic aromatic substitution. (8 pts) 
 

O

O

NH2 NO2

(a) (b) (c) (d)

 
 
 
 
 
 
 
MECHANISM 

8.  Using curved arrows, draw the complete mechanism for the following electrophilic 
aromatic substitution reaction (show all steps).  (6 pts) 

 
Br2

FeBr3

Br
+     HBr

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Test #4    Summer 2007                          Name:______________________________    (1 point) 
2380.001 
 
In putting my name on this test and turning it in I am certifying that it my work alone. 
 

 
REACTIONS: 

1.  Give the major organic product(s) for the following reactions:  (90pts total; 5pts each) 
 

O

+ NH2

H3O+

(a)

 
 
 
 
 
 
 
 
 
 
 
 

+ (C6H5)3P CH CH3

(b)

O
 

 
 
 
 
 
 
 
 
 
 
 

(c)

O Br2+
NaOH

 
 
 
 
 
 



(d)
O

C
H

2 NaOH, H2O
5  Co

 
 
 
 
 
 
 
 
 
 
 
 
 
 

(e)
O

C
H

NaOH, H2O
80  Co2

 
 
 
 
 
 
 
 
 
 
 
 
 
 

(f)

C
H

O

+

O

C
H KOH, H2O

80  Co

 
 
 
 
 
 
 
 
 
 
 



(g)

C
H

Br

+
O

KOH, H2O
70  Co

O

 
 
 
 
 
 
 
 
 
 
 
 
 
 

(h) O

H
H

O

NaOH, H2O
reflux

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(i)

O (1) (CH3)2CuLi
(2) H3O+

 
 
 
 
 
 
 

 
 



 

 

(j)

O
(1) PhMgBr, Et2O
(2) H3O+

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

O
H

C
O

CH3

(1) NaOH

(2)

(3)  H3O+

(k)

 
 
 
 
 
 
 
 
 
 
 
 

 

(l)
H

(1) KMnO4 (excess), -OH

(2)  H3O+
O

heat

 
 
 
 
 
 
 
 
 



 O

(1) KMnO4, -OH

(2)  H3O+
heat

(m)

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

(n) O

Cl
CH3CH2NH2

Br  
 
 
 
 
 
 
 
 
 
 
 
 
  

 

(o)
O

HO
PCl3

 
 
 
 
 
 
 



 

 

O

NaO

(p)

+ Cl

O

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

O
O

H2O (excess)
H3O+

(q)

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

O
C

OCH2CH3 + OH

HCl
heat

(r)

 
 
 
 
 
 
 
 



ACIDIC HYDROGENS 
2.  Circle the most acidic hydrogen(s) in each of the following molecules:  (3 pts) 
 

O

CHH CH2 CH3

CH3

OH
H

H

H

H
H

O

H
H

H
CH3

H
H3C

H
H

(a) (b) (c)

 
 
 
 
 
 
MECHANISM 

8.  Using curved arrows, draw the complete mechanism for the following adol 
condensation reaction (show all steps).  (6 pts) 

 
O

CH3H
2 NaOH, H2O

reflux

O

H CH3  
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