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For each of the follorving questions, circle the lesf answer. (4 pts each, 20 total)

1a' Which of the following best describes the mechanism of the Williamson ether
sprthesis?

snrl E2 Nucleophilic addition

lb. Which of the following reagents would convert the alcohol in the box to a
carboxylic acid?

PCC

(Jones)

lc. Which of the following alcohols could have been rnade fiom reacting a Grignard
reagent with an ester? 'b

R 3"o*qs
ld. Which of the fbllowing is the conect product of conjugate addition of Me2CuLi to
the enone shown in the box?
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Which of the following is avicinal diol?



2a. The alcohol shown in the circle can be accessed from each of the starting
materials shown. Provide the missing reagents for each transformation. Write them over
the amows (15 pts).

s%
? ' t p t

| . L A H , ( - a l  I' ' r l l
' 

^ r,---.-,--a

, t  O

t , LAH , ttJi fi ilo ,,crectr t
6'.

OHa' j-13 o@ Na Sile

,w5 (&oou,r'l r+r{'uc-a-
G-,box1l|c atids)

brvt

)'- n Jx
0 r

!u
,louta work

iq lhis ca.e€.

*J^e
?> . D

$ b
g

2b. Predict all organic products for each of the following transformations, showing
stereochemistry by using wedge and dash notation. If more than one product forms,
indicate the stereochemical relationship of the products and whether they are formed in
equal or unequal amounts by circling the correct choice in the box. (18 pts)
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Enanfiomers - equal

Enantiomers - unequal

Diastereomers - equal

Diastereomors - unequal
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3. For each of the following, outline a synthesis of the target molecule from the
indicated starting material and any organic or inorganic r.ugrnis. For full credit, shorv
the reagents and the product of each step, and obs.*e my special conditions
required in each synthesis. Do uot draw any mechanisms.'(l8 pts)
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Using either one of the starting materials shown (your choice),
design a synthesis that uses an organocuprate as dhe or the steps.
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-. Design a synthesis that uses a Grignard reagent as one of the steps. 11 l.l
You must show how to make the Gri{nard (no inechanism, just reagbnts). "1" {-.
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4a. Draw an arrow-pushing mechanism to rationalize the fonnation of the organic
product of the following transfotmation. Show all bonds, cruved arrows, non-zero formal
charges, necessary lone pairs and intermediates clearly to receive full credit (10 pts).
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4b. Predict the product and clraw an arrow-pushing medfalnism to rationalize its
formation under the following conditions, Show all bonds, curved arrows, non-zero
formal charges, necessary lone pairs and intermediates clearly to receive full credit (10
pts).
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l, When propanol is warmed gently in an acidic, aqueous solution of sodium
dichrornate, the following result is observed:

Na2Cr207

Jo*H2SOa, H2O

Provide an explanation for how this transformation oscurs. You do not have to draw
any mechanisms, but to receive credit you must include key strucfures to support
your explanation. (9 pts).
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