Chemistry 230-002 Third Examination
November 17, 2005

Name (please PRINT LEGIBLY)

(last) (first)

Student ID #

Problem Score

1. (a—f) /24
2. (a-b) /32
3. (a-b) /22
4. (a—e) /22

Total /100

Please observe the following.
1) Write LARGE and LEGIBLY.

2) Read each question carefully before answering. Many points are never awarded on every exam
because students do not read the instructions.

3) Explanations must be clear, coherent, and unambiguous to receive credit.

4) For questions with multiple parts, be consistent. Your answer to a later part will be graded based on
the earlier part being correct, whether or not it actually is. For example, suppose I asked the following
questions:

(a) What is the hybridization of methane? (5 pts)

(b) What is the H-C-H bond angle? (5 pts)

Three students gave the following answers:

Student 1 Student 2 Student 3
(a) sp2 sp2 spd
(b) 120° 109° 109°
Score: 0 pts + 5 pts 0 pts + 0 pts 5 pts + 5 pts

Student 1 correctly answered (b) given her answer for (a). Student 2 incorrectly answered (b) given his
answer for (a), even though (b) is formally correct. Student 3 correctly answered both (a) and (b) and got
full credit for the question.
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1. (4 pts. each, 24 pts. total) Draw the major product of each of the following reactions. If no
reaction is expected to occur, write “No reaction.” Be sure to indicate the stereochemistry of
the product, if appropriate. (A mixture of configurations should be indicated with a squiggly
bond “ to one of the groups attached to the stereogenic C atom.)

(a)

Me
R —
MeO

(b)
Br

+-BuOK

(c)
CH,

/\)‘ Ph,PLi
B —
H,C OTs



(d)
H;C OH

cat. H,SO,
R
benzene
Ph  Ph
(e)
é’ -Pr
: CH; EtOH

"t - =
“TOH cat. H,SO,

(f)

strong base;

»

Ph

then CH;CH,I
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2. (16 pts. each, 32 pts. total) Design syntheses of each of the following compounds from the
indicated starting materials. Show all reagents required for each transformation. You are
advised to conduct a retrosynthetic analysis before working in the forward direction. Either
synthesis may require more than one step.

(a)

H;C O\/\/\ — two starting materials, neither of
7( N which contains a 5t bond
H;C CHjy

Retrosynthetic analysis:

Forward synthesis:



(b)
H,C
P two starting materials, one of which contains only C, H, and P,
and the other of which contains only C, H, and O.
H,C

Retrosynthetic analysis:

Forward synthesis:
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3. (22 pts. total) Draw reasonable mechanisms for each of the following reactions. Use the

curved arrow convention to show the movement of electrons. Remember to obey Grossman'’s
Rule!

(a) (8 pts.) oo
PPN i
NSNS EtO OEt OEt
Br Br .
two equivalents base OEt
0]
(b) (14 pts.)
OH CH,
H,C
Ph cat. H,SO, Ph _~

—_—
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4. (22 pts. total) Explain each of the following observations in one or two brief, coherent, and
grammatically correct sentences.

(a) (4 pts.)
Br
i-PrO~
O/ — O mostly
BUT

Br S-i-Pr
O/ i-PrS— O/
— >

(b) (4 pts.) Only a little of the product shown is obtained; the major product is entirely
different.

H,C CH, H,C CH,
cat. H,SO, X
H,C CH, ———  HC Z SCH, *

OH only a little mostly
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(c) (4 pts.) The reaction below fails regardless of whether or not acid is added. (Explain both
cases.)

ne /

) l/
H5C CH; with or " H;C CH;
without acid

H;C Br NaC=CH

(d) (4 pts.) Undergraduate research assistant Sally Humdinger tries to double the rate of the
reaction below by adding twice as much HCI, but it has no effect.

H;C OH ey HG C

Ph Ph
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(e) (6 pts.) The non-Zaitsev product is obtained predominantly under basic conditions, but the
Zaitsev product is obtained predominantly when no base is included.

OTs
H Ph
Ph H
CH;
BUT
OTs
H Ph
Ph H

CH,

-BuOK



