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1. For each of the following, provide a structural formula {2% for each: 20%).

2. For each of the following, provide an IUPAC name. Be sure to indicate

(a) Diisobuty! ether

(b) Benzaldehyde semicarbazone

{c) Dichlorocarbane

{d) p-Toluenesulfonic acid

{e} Citric acid
(f} lodoform
(g) Acetic acid
{h) Glucose
{1 Imidazole
() Glycine

stereochemistry when necessary (2% for each: 20%).
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3. For each of the following, supply a structure for the major organic
praduct(s) if the product(s) is{are) not given: if no reaction OCCUrS, write
N.R. If an organic reactant is missing, supply a structure; if an inarganic
reactant (reagent) or calalyst is missing, simply give a formula. If heat or
light is needed, be sure to indicate it appropriately. Show stereochemistry
appropriately. If an ortho-para mixture is expected, show both (2 % for each;

(P.2,48) o
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4. Give a multistep synthesis for the conversion shown below. Fore each
functional group transformation, give all neces sary other organic reactants,
reagents, and catalysts; For each functional group transformalion, show
the structure of the organic product {10%).
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5. Write a stepwise mechanism for the reaction below. Use arrows
approprialely to show the flow of electrons (10% for each; 20%).

(a)

0 D o o
E—CH 'l!_'l' 07 41 H Em— M I
CH—C— ekl
[ OH + R=C—H + €O,
NH;

(b)

.G
H—C=0 H—E=N{>
H—C—oH H3E Het—on =
HEI'—IIIZ—H + H,N-—D — Hﬂ—tlzn-H + H,0
H—I‘.]:—CIH H—l!’“.-—ﬂH
He G OH H—C—OH
i!'..-H CH {L..H QOH

7

6. Concisely describe and sketch the 'H-nmr spectrum of each of compounds
given below. For each 'H-nmr spectrum, give the number of prolons and
multiplicity for each set of protons; you only need to give the order {for
example, from most downfield to most upfield) of the approximate relative
chemical shifts. Be sure (o indicate clearly which peaks correspond o
which protons (5% for each; 10%).
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