Hour Exam #2 Last Name 74(19 W

Chemistry 345
Professor Gellman K
General Instructions: G’

(I} Use scratch paper at back of exam to work out answers; final answers must
be recorded at the proper place on the exam itself for credit. Models are

allowed.

(ii) Print your name on each page.

(iii) Please keep your paper covered and your eyes on your own work. No electronic
devices may be used. Misconduct will lead to failure in the course.
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1. (20 points) Show the product(s) expected from the reactions indicated below. /\/
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2. (20 points) Show the reagents and other organic molecules required to convert the starting
material to the indicated product. Be sure to differentiate clearly between distinct steps, by

using "1)", "2)", etc. over or under the arrow. O
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3. (8 points) Rank the four equilibria below (A, B, C and D) in terms of the extent to which the
RIGHT side will be favored, from least to most.
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INCREASING tendency to lie to the RIGHT: @
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[Place the lelters A, B, C and D in the blanks
above, in the proper order.]
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4. (17 points) Provide a mechanism (curved arrows) for each reaction shown below. Draw

all important respnance-structures for intermediates. —
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(cont. on next page)
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5. (6 points) Shown below is one of the naturally occurring forms of the ¢arbohydrate
designated galactose. CIRCLE each carbon atom, and next to each circle indicate the
carbon atom's oxidation state, as defined in lecture.
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6. (14 points) Show the structures of molecules X and Y in the appropriate boxes. The
structures you propose should be consistent with the reactions shown and the
spectroscopic data provided.

Cl

1) Mg®, Et,0
2) CH,CH=0 MnO,
» X —s Y
H;C CH; 3)H;O*
Partial spectroscopic data:
O IR: Strong band in range 3250-3350 cm-1
X -— 13C NMR: Seven resonances
] ) 4 /
);; N _ TH NMR: Six resonances, one of which is
' ' lost upon shaking with D,0.
% arial spectroscople da
_ Partial spectroscopi ta:
7 1 [R: Strong band in range 1680-1690 cm-!
Y — ;\ Py ) g g

13C NMR: Seven resonances

TH NMR: Four resonances; none is
lost upon shaking with D,0.
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7. (15 points) Propose an efficient synthetic route from the indicated starting material to the
target. You may use any other starting materials and reagents.
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