CHEM 2444
Practice Exam 2










Name: _________________________________



(please print)

Please write your name above and on the back of the last page.

A worksheet is provided, but only work completed in the space available in the body of the exam will be graded.
There are 6 questions. Read each question carefully.

1. (18 pts.) Circle the correct answer.

a. Electron-releasing groups on benzene rings direct electrophilic aromatic substitution to which of the following positions:

ortho/para
    or      meta

b. All deactivating substituents in electrophilic aromatic substitution are meta directing.


True     or     False

c. Electronegative atoms or groups have the following inductive effect on nuclei of attached carbons in 13C NMR:


Shielding     or     Deshielding

d. Decreased shielding results in chemical shifts in NMR that are:

Downfield     or     Upfield

e. Diastereotopic protons must have the same chemical shifts in 1H NMR.


True    or    False

f. Which molecule would absorb ultraviolet light at the longest wavelength?

[image: image20..pict]      or     [image: image2.wmf]      or     [image: image3.wmf]
g. In electron impact mass spectrometry, the m/z of the molecular ion provides the most direct information about the mass of the molecule from which it is derived.


True    or    False
h. Grignard reagents can be viewed as source of:


Nucleophilic carbanions     or     Electrophilic carbocations
i. Iodomethylzinc iodide is a useful reagent for the synthesis of:


Non-cyclic alkanes     or     Cyclopropanes

2. (18 pts.) Predict the major organic product expected from the following reactions.
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h. 
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i.

3. (18 pts.) Propose a sequence of reactions to prepare each of the following compounds from the indicated starting material and any necessary organic or inorganic reagents. If an ortho/para mixture results in any step your synthesis, assume you can separate the two isomers.

[image: image15..pict]a. 

from benzene (C6H6)
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 b.

from toluene (C6H5CH3)
4. (12 pts.) Into how many peaks will the signal for each of the indicated protons be split in 1H NMR?
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________ ________

  ________
     ________

5. (14 pts.) Draw the structure of the C6H14 isomer that has the following 13C NMR chemical shifts: ( 14.0 (CH3), ( 20.5 (CH2), ( 22.4 (CH3), ( 27.6 (CH), ( 41.6 (CH2).

6. (20 pts.) Draw the structures of the following compounds on the basis of the following spectral data.

a. Molecular formula: C3H5BrO2

Infrared spectrum:
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1H NMR spectrum:
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13C NMR spectrum:
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b. A compound with molecular formula C11H14O2 displays the following IR and 1H NMR spectra.
IR:

1H NMR:


Draw the structure of this compound:











	


			





5H (broad singlet)





Your deduced structure:





6H (doublet)





2H (singlet)





2H


(triplet)





2H


(triplet)





Also:





1H


(not shown: broad peak centered around ( 11.6; exchanges with D2O)





1H (septet)
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