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1. (14 points) (a) Draw the '"H-NMR spectrum of CH3CH,CH,CI. In your drawing, show

the appropriate location of the peaks (chemical shifts) as well as the splitting (assume that
“ideal" spilling occurs). Each peak, or set of peaks, should be labeled to indicate which part
of the molecule it corresponds to. Also show the peak integration as a "step" drawing.
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of CHaCH,CH(CH,CH,),
Lot Hao
7 f.\~'7«C‘H? Answer: 3
& . .
Chy, Cy Cod -
ciip LS '
(c) Give the major product(s) of each of the following reactions.
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(a) Reaction of 2-bromo-2,3-dimethylbutane with strong base leads to elimination to form two

isomeric alkenes A and B. Show the structure of each

of these two alkenes and indicate

how many peaks will be found in the 3C NMR spectra of each. (b) Which reagent (used in class)
would be best to produce the highest yield of the alkene with the greatest number of peaks

in its '°C NMR spectrum (be specific).
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(c) Name the following according to IUPAC nomenclature. Specify absolute stereochemistry

where appropriate.
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3. (11 points)

(a) The chemical shifts for the "normal” (proton-decoupled) NMR spectrum of 3-bromo-1-chloro-
2,2-dimethyl butane are given below. Sketch the DEPT-135 spectrum for this molecule.

(). e (a) 50 ppm
. CH; (b) 15 ppm
) e Ae (c) 45 ppm

- \ CH, (e) 25 ppm
3 Y

Label each peak (a), (b), etc... on the spectrum to identify them
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(b) Write a clear structure (Fischer projection) for meso-1,2,3,4-butanetetraol
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4. (12 points). (a) write a clear structure (Fischer projection) for (R)-2-pentanol
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(b) Give the expected major product of each of the following reaction sequences:
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5. (13 points)

(a) Show a step-by-step mechanism (with all curved arrows) for the reaction below:
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(b) Complete the reactions below showing all the missing reagents (and key solvents if appropriate).

In all cases the choice of reagent must be such that the product shown is the major product
of the reaction.
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6. (14 points) (a) show a step by step synthesis ofO—D from < )

All reagents and also solvents, if appropriate, must be shown.
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(b) propose a synthesis of (CHg3 2CH+CH20H3 from CH,;CH CH3 and CH;CH,
CH;,

you must show all steps and include all reagents and solvents as appropriate.
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7.(10 points) (a) propose a s nthesis of o)
(a) prop y AN j/ from 1-bromopropane
. and 2-bromopropane
Show all steps, reagents, and solvénts used.
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(b) Write the expected major product of the following reactions:
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8. (12 points)

(a) Propose a step by step synthesis of the compound below starting from cyclopentanol and any
| reagents and solvents where appropriate.

compound with three C atoms or less. Show al
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Note: There are no questions to be answered on this page, it only contains data that may
be of use in solving the questions contained in this exam. Not all of the data given is needed.

Value of gas constant: R = 2.0 cal deg'1 mol™

Value of e (base for natural logarithms) e = 2.718

Value of absolute zero (kelvin) = -273°C

Partial periodic table of the elements
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