1. Offer an explanation of why anthracene preferentially forms a Diels-Alder

adduct at 9,10 positions.

2. There are four reasonable resonance structures for anthracene. Draw

them.

3. A large number of polycyclic benzenoid aromatic hydrocarbons are

known. One of these, benz/a/pyrene, is a powerful carcinogen found in

tobacco smoke. From the literature, locate and then draw the structure of

this hydrocarbon. Can you suggest other sources where this material

might be expected to be present?

4. Outline a synthetic reaction scheme for the preparation of

triphenylmethanol from:

a. Methyl benzoate

b. Diethyl carbonate

5. In the experiment, ligroin may be used as a solvent for the separation of

the product from biphenyl.

a. What is ligroin?

b. Can you suggest an alternative solvent that might be used in

this step?

6. Give the reaction scheme, showing the products formed (before

hydrolysis), when one equivalent of ethylmagnesium bromide is treated

with one equivalent of 5-hydroxy-2-pentanone. Does addition of two

equivalents of the Grignard reagent to this yield a different product(s)? If

so, give structure(s).

7. Explain why Grignard reagents cannot be prepared from an organic halide

that also contains a hydroxyl (-OH), a carboxyl (-CO2H), a thiol (-SH), or

an amino (-NH2) group.

8. What would be the final product of the reaction between methyl benzoate

and two equivalents of ethylmagnesium bromide?

9. Consider the same reaction as in the previous question (#8) except that in

this case it is carried out with ethyl benzoate. What product would be

expected in this case?

10. Grignard reagents may be used to prepare other organometallic reagents,

for example, ethylmagnesium bromide reacts with cadmium chloride to

yield diethylcadmium.

2 CH3CH2MgCl + CdCl2 ----- (CH3CH2)2Cd + 2 MgCl2

Indicate the product of the following reactions and name the

organometallic product.

4 CH3MgCl + SiCl4 -----

2 C6H5MgCl + HgCl2 -----

11. para-Nitrobenzaldehyde reacts at a faster rate than benzaldehyde in the

Perkin reaction while p-N,N-dimethylaminobenzaldehyde is much less

reactive toward the same nucleophile. Explain.

12. There are numerous condensations that are closely related to the Perkin

reaction. Among these are the aldol (see Experiment #20), /3Badv/, and

/A3a/, Knoevenagel, Claisen (Experiment /3Aadv/), and Dickmann

condensations. What general class of compounds can be prepared using

each of these well-known reactions?

13. Why it is important that any aldehyde used in Witting reaction be free of

carboxylic acid impurities?

14. Explain why the C=C stretching mode gives rise to a rather weak IR band

in 1-methylcyclohexane, while in its isomer, methylenecyclohexene, the

band is of medium to strong intensity.

15. Predict the major organic product formed in the following reaction:

CH3CH2NO2 + CH2O NaOH

16. “Crossed” or “mixed” aldol condensations are practical for synthesis, if one

of the aldehydes (or ketones) has no alpha-hydrogen atoms. Explain.

17. In the aldol condensation using the conditions of this experiment, why

might it be essential that the benzaldehyde contain no benzoic acid?

18. It is likely that the amount of Grignard reagent your analysis indicates was

formed is greater than the amount of Grignard reagent actually present

just before you added water. Explain.

19. What hydrocarbon would you expect to obtain by the action of water on

each of the Grignard reagents listed below?

a. Butylmagnesium bromide

b. sec-Butylmagnesium bromide

c. iso-Butylmagnesium bromide

d. tert-Butylmagnesium bromide

20. What product would each of the Grignard reagents in the previous

question (#19) yield when treated with D2O?
