
Chem 341 ¥ Organic Chemistry I
Final Exam ¥ December 12, 2007

! ! ! N A M E ! ! ! ! K E Y! ! ! !

Please read through each question 
carefully and answer in the spaces 
provided.

A good strategy is to go through the test 
and answer all the questions you can do 
easily. Then go back and tackle the more 
difficult problems.

Please make sure your structures are 
drawn clearly and indicate any necessary 
stereochemistry with bold or dashed 
bonds.

Finally, think about what you know. 
Common sense and reason can often help 
you out.

You may use the back of the pages for 
scratch paper.

Top 10 signs youÕve had Chem 341:

 10. You can read the ingredients list on the back of your shampoo 
bottle and understand whatÕs in it.
 9. Every time you pull up to a stop sign you see cyclooctane.
 8. You can jump out of bed at 8:00 am and your brain can actually 
function.
 7. You try to be politically correct and refer to ÔlargeÕ people as 
Ôsterically hinderedÕ.
 6. You start writing the word ÔchemistryÕ and you realize youÕve 
written CH3.
 5. You are up too late studying and ÔGrignard ReagentsÕ become 
ÔGrinning RodentsÕ on the page.
 4. You start blaming everything on entropy.
 3. You walk on the beach and notice that snail shells are chiral.
 2. You think alcohols should be tosylated not drunk.
 1. Your eyes are still burning from the green laser pointer. 

Problem 1 18 pts    

Problem 2 12 pts    

Problem 3 12 pts    

Problem 4 12 pts    

Problem 5 15 pts    

Problem 6 15 pts    

Problem 7 15 pts    

Problem 8 9 pts    

Problem 9 12 pts    

Problem 10 12 pts    

Problem 11 8 pts    

Problem 12 15 pts    

Problem 13 10 pts    

Problem 14 10 pts    

Problem 15 25 pts    

Bonus 15 pts    

TOTAL 200 pts    
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1. Indicate whether the following statements are True or False. (18 pts)

(a) Infrared Spectroscopy can give us information about functional groups.

(b) Molecules will fragment in the Mass Spectrometer to give only the most stable 
fragment.

(c) The energy required to flip a nuclear spin state aligned with a magnetic field lies in 
the microwave region of the electromagnetic spectrum.

(d) A proton signal in the NMR will be split into three peaks if it has two neighboring 
protons.

(e) Two proton resonances that are coupled to one another will each be split with 
different coupling constants.

(f) The Infrared Absorbance for a ketone carbonyl will show up at 2200 wavenumbers.

2. For the following molecules, indicate the number of different 1H and 13C signals you would 
see. (12 pts)

O O

OH

O

O

CH3

CH3H3C

H3C

Number of
1H Resonances

Number of
13C Resonances

OCH3
H3C

CH3

O

H3C

Number of
1H Resonances

Number of
13C Resonances

H3C CH3

CH3

1 3

5 6

3 5

2 4

4 5

2 3
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3. The three compounds shown below, ortho-, meta-, and para-xylene have very different 13C 
NMR spectra. Match the structures with the correct spectra by placing the letter of the 
compound in the appropriate box. (12 pts)

CH3

CH3

CH3

CH3

CH3

H3C

ortho-xylene meta-xylene para-xylene
A B C
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4. The mass spectrum of 3-bromopropanoic acid is shown below. Four peaks are labeled with A, 
B, C, and D. Answer the following questions about this spectrum. (12 pts)

 Which of the peaks labeled on the spectrum is the Base Peak?

 Which of the peaks labeled on the spectrum is the M+ peak (the parent 
molecule not fragmented)?

 Which of the peaks labeled on the spectrum contain bromine?

 Which of the peaks labeled on the spectrum have lost bromine?

Br

O

OH

A

B C

D
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5. Fill in the missing structures for the following reactions of alkynes. (15 pts)

Cl2
excess

Li
in NH3

Br2
1 equiv.

H2
Pd/C

1) O3
2) Zn/H+

2 products

OH

O
HO

O

Br

Br

Cl Cl

Cl Cl

6. Fill in the missing structures for the following reactions of alkenes. (15 pts)

1) Hg(OAc)2
2) NaBH4

NBS
H2O

CHCl3
KOH

1) OsO4
2) NaHSO3 CH3

HBr

CH3

OH

OH

CH3

OH
CH3

Br

CH3

OH

Br

CH3
Cl

Cl
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7. Fill in the missing structures for the following reactions starting from the alcohol. (15 pts)

1) Mg
2) D2O

NaCN

OH PBr3

(CH3CH2)2CuLi

DMF

NaOCH3
CH3OH

Br

CH2CH3

CN

D

8. Fill in the missing structures for the following reactions starting from the alkyne. (9 pts)

1) NaNH2
2) CH3CH2Br

H2
Lindlar's

CH3

I I

Zn(Cu)

H3C
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9. Provide the structure for the following compounds. (12 pts)

a) (R)-1-bromo-3,3-dimethylcyclopentane

b) Z-1-chloro-1-butene

c) 1-(2-methylpropyl)-1,4-cyclohexadiene

Br

Cl

10. For each pair of molecules below, circle the one that would be most stable (lowest in energy). 
(12 pts) 

a) b)or
or

c)
d)

e)

or

or f) or

H3C

CH3

H

H

H

H3C

H3C

CH3

H

CH3

H

H

or

CH3

CH3 CH3

H3C

CH3

CH3

CH3

CH3

H3C O

O

H3C O

CH3

N

NH2

N

NH2
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11. For the following molecules below indicate the the R or S configuration of the stereogenic 
carbons. (8 pts)

O

NH

O

O

H
N

O

OH

NH2
HO

a) b)S

S S

R

12. For each of the following pairs of molecules check the box that best describes their 
relationship. (15 pts)

identical enantiomers diastereomers
check one

OH

OH

HO

O
OH

O
OHHO

OHHO

H

CH3

H

H3C HH3C

H CH3

Br

Cl Cl

Br

N
H

H
NOH

O
HO

O

constitutional
isomers

resonance
forms

N NH2 N NH2

X

X

X

X

X
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13. Circle the structure that matches the following proton and C13 NMR Data. (10 pts)

O
O

O

O

O

O O
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14. Circle the structure that best matches the following IR spectrum. (10 pts)

OH
O

O

O

OH

O

O
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15. An unknown molecule with the molecular formula C5H10O2 shows a diagnostic IR absorption at 
1743 cm-1. In addition the 13C NMR spectrum shows peaks at 174, 61, 27, 14, and 9 ppm. The 
1H NMR spectrum is shown below. Answer the following questions about this compound. 

 a) How many units of unsaturation are present? (5 pts)

 b) What functional group is represented by the carbon peak at 174 ppm (draw the structure of 
the functional group and be specific)? (5 pts)

 c) Which resonance on the proton NMR corresponds to a CH2 group directly attached to an 
oxygen (circle one)? (5 pts)

  4.12 ppm  2.31 ppm 1.25 ppm 1.15 ppm

 

 d) Draw the structure for this molecule. (10 pts)
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BONUS QUESTIONS:

A) The dipeptide shown in problem 11b is made up of two essential amino acids. What are the 
names of those two amino acids?

Serine and Alanine

B) Draw the structure of the neurotransmitter, Serotonin.

N
H

HO

NH2

C) Who won the Nobel Prize in Chemistry in 2007?

Gerhardt Ertl
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