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1b. Write one IR fact that eliminates each of the other three wrong structures

(try to use a different piece of IR evidence for each case).
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1¢c. Increased conjugation in a polyene shifts its UV absorption to
shorter (circle ona) wavelength., Explain your answer, relating t& Lhe

energies involved.
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A. An analgesic B, CicH13NO2 has the following proton NMR spectrum, Circle

. 2
(157 the correct structure for B. Explain your answer by assigning
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2b. Explain how the NMR data exciudes 3 out of the 4 wrong structures. Clearly
indicate which structures are discussed.
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2c. What energy levels are involved in IR spectroscopy (circle correct answer)

Zﬁﬂf 1. electron energy levels (molecular orbitals)
ibrational energy levels 3. nuclear energy levels
4, rotational energy levels 5, none of the above

page 2



(2ly 3. Write the expected ma
&

Jor organic product(s) for each of the following
reactions,
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f. Circle the correct following statement or statements about benzene:

1. Benzene tends to undergo addition rather than substitution reactions

‘Zfﬂf (::;k11 of the hydrogen atoms are equivalent.

3. The carbon~carbon bonds of benz

ene are alternatively short and long
around the ring.

4. The benzene ring is a distorted hexagon.

5. None of the above.
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- 4a. Using the resonance structures of the disubstituted intermediates invalved
. predict the preferred orientation (ortho/para or meta) for the

(Z0) mononitraticn of anisole (methoxybenzene).
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b. Does aniscle nitrate faster or slower than does benzene° Explain,
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c. Which dibromobenzene can yield only one menonitro derivative? Write the
structures of the dibromobenzene and the mononitrodibromobenzene
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5. For the followin; pair of Compounds, write a CHEMICAL TEST or
(157 REACTION that w1l  distinguish them. Write the structures of major organic
and inorganic proijucts. For a TEST, what would vou see?
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(b) Using IR and proton NMR spectroscopy, di1stinguish between the following

two compounds. Write two differences (one IR, one NMR) using specific
values;
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¢. Which one of the following is not a synthesis of benzophenone Ph-C-Ph :
(NOTE: Ph = CaHs)
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o 1. CaMe + CeHsg-Cl —_—)
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3, (CeHs)zC=CHz2 2. Zn, Hz20

4. CeHsCOz2H + 2 CeHslLi 1. reaction in Et20; 2. H3(Q* ~——————)
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6a. wWrite a step-by-step mechanism for

the following reaction. Use arrows to
show the direction of electron flow.
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