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Predict the product of each of the following reactions: (10 pts)
@ No—H + HCOOH ———

(b) _3=< +  HBr —

H H
Deduce plausible monomers for polymers with the following repeating units: (10 pts)

(a) —(cu,— CH=CH~— CHZ—)-
n

(b) =t CO~4CHzNH-
6 n

HyC—=C=C——CHs j5 hydrogenated to an alkene using platinum as the catalyst.

The compound
Predict whether the product is the pure trans isomer, the pure cis isomer, or a mixture of cis and trans
isomers. Based on your prediction, comment on the mechanism of the heterogeneous catalysis. Draw

the structure of the product. (10 pts)

Given the stretching frequencies for the C—H bonds shown below, arrange the corresponding bonds i
order of increasing strength. Explain your reasoning. (8 pts)

1 2850 ot 3300 cm™!
3080 ¢’ H cm H ’
~ | ~ |

Rationalize the indicated fragments in the mass spectrum of each of the following molecules by
proposing a structure of the fragment and a mechanism by which it is produced. (12 pts)

(a) 1-pentanol, m/z =70

(b) \/F(NHZ , miz=72

6. Using the curved-arrow formalism, suggest a mechanism for each of the following reactions.

(a)

H
o PR
O
(10 pts)

b )\/\/0 H dilute aqueous w
(b) - o

H2S04 o (10 pts)
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chlorinating benzene and then follow with a Friedel-Crafts alkylation using CH3CH,Cl and AlCl3, oy
you could begin with a Friedel-Crafts alkylation followed by chlorination. Neither method will give the\ L

7. Suppose you needed to synthesize m-chloroethylbenzene from benzene. You could begin 8&7 -

desired product, however.
(a) Please predict the products formed when either method was used. (6 pts)

(b) There is a three-step method that will work if the steps are done in the right order. What is this
method? (9 pts)

8. Provide structures for compounds A-C. (15 pts)

1. MeMg! H* 1. Og
_T_—» A (CsH150) —— B (CgHqa) —_— (CBHMOZ)
2. NHy4 heat 2.Zn, HOAc
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