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Chem. 3A 03/2000, Midterm Exam #2

1. ( 9 points)

Page 2 of 10

Name or draw, as appropriate, the following molecules Do not forget stereochemistry

where appropriate.

@
© LA
Br‘i{_CHchzBr@

CH,CH
(e

(IUPAC name)

(b) (28,3S)-2-bromo-3-methylpentane

(Fischer Projection)

/

A/
F\z"fF

(IUPAC name)

(d) Lithium diisopropylamide

SN
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Chem. 3A 03/2000, Midterm Exam #2 Page 3 of 10

2. (12 Pomts) (a) Consider the two different substitution reactions shown below. Assume that no
elimination side-reaction takes place. Draw a clear Fischer projection for each
product(s) obtained in each of these reactlons also write an equation showing the
RATE law for each reaction.

H CH,OH
o, ——

CH,CH; in CH;OH

Rate =
n o (
H3;C—-C-0O Nae3
(R)-2-Bromobutane A >
in DMF
Rate =

(b) Draw a Newman projection and a sawhorse projection for the most stable conformation of
meso-2,3-dibromobutane

H3C—C|>H—('3H—-CH3
Br Br
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Chem. 3A

Answers. % of (S) in mixture=

(b) Write clear structures for all of the products that may be formed when 1-bromo-1-methylcyclohexane
reacts with a mixture of water and methanol. No mechanisms are needed.

H,0

CH,OH

03/2000, Midterm Exam #2

3. (11 points) (a) A partly racemized mixture of enantiomers of limonene with an optical purity of 80%
has an optical rotation of +92°. Given that (R)-limonene is known to have a positive optical

rotation, calculate the percentage of (S)-limonene in the mixture and the optical rotation of pure
(S)-limonene. Show the equation used and also the details of your calculation.

Optical rotation of
pure (S)-limonene:

Page 4 of 10
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Chem. 3A 03/2000, Midterm Exam #2 Page 5 of 10

4. (15 points). (a) Complete the following reactions showing the structure of the MAJOR product.
Show clear stereochemistry where appropriate. Write NR if there is no reaction.

H
H e . e
CH ‘
CH, 3 EtQ N .
~ .
H oT% in EtOH

k® tBuc®
Br _ >
in +-BuOH

@0
Na CN
(R)-2-iodopentane  ———>

DMF

(show the product as
a Fischer projection)
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Chem. 3A 03/2000, Midterm Exam #2 Page 6 of 10

5.(12 Points). (a) Which of the two stereoisomers of 1-bromo-4-t-butylcyclohexane will react
faster in an E; Elimination reaction with EtO° as the base? Draw clear chair structures of the two
stereoisomers, circle the most reactive stereoisomer and explain briefly.

Br——O-C(CH3)3

.(b) Write a clear structure for a prim alide thgt is essentially unreactive in an Sy2 reaction
and give a brief explanation of your ansigr

) .Structure . Brief explanation

(c) Write a clear structure for a primary halide that reac@ an Sy1 reaction and give a brief
explanation of your answer :

T W

@
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Chem. 3A 03/2000, Miciterm Exam #2 Page 7 of 10

6. }ﬂgoints) (a) 20 milliliters of a solution containing 2.2 grams of a compound rotate the
( plane of polarized light +0.66° in a polarimeter with a 2 decimeter long sample tube.
: What is the specific rotation of the sample? Show equation and calculations.

Answer;

(b) Which of the following are meso compounds? Write the answer(s) in the box provided but do not
guess as wrong answers will results in point deductions from correct answers.

CH; CHj H CH; H
X o 3 o o - g
H—+2~ClI Cl—4—ci CH;—*—cClI Cl—+~—H CHz3—1—=CI
H—E—cl Cl—4—cl CH3-—~—-LCI H——¥—C| H—1—CH;
(a) CH2CHa (b\) CH; ) H \(ﬂ) CH3 (e) ©
’
Answer(s):

(c) When (S)-2-bromopentane is brominated, several 2,3-dibromopentanes are formed. Which of
the following are formed? (Note: wrong answers will result in point deductions).

CHy CHy * CH,CH; Br Br
H——Br’ H—1—Br Br——H CHa——H H—E—CH,q
H—r—Br  Br—t—H  CH,—}—Br - Br—}—H  H=7—CH;CH;,
. CH,CH CH H Br
@) 2L 3 . “\) 3 '\i(c)\ H \d) CH2CH3 ()Q

, _ Answer(s):

(d) Which of the following statements are FALSE? (Note: wrong answers will result in point deductions)

(1) A compound with three asymmetric carbons may have up to nine stereoisomers.

(2) The most stable conformation of cis-1,2-dimethylcyclohexane has both methyls equatorial
(3) Meso compounds do not rotate polarized light

(4) Diastereomers always have the same boiling points

(5) 2,3-difluoropentane has a stereoisomer that is a meso compound.

(6) R and S enantiomers always have the same specific rotation , ,

(7) Sn2 reactions are second order reactions

(8) Sn1 reactions involve carbocationic intermediates

Answer(s):
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Chem.3A - . .- —-.--03/2000, Midterm Exam #2 - Page 8 of 10

7. (12 points).  (a) Write a step-by step mechanism (include arrows) for the reaction below:

Cl CH,

H,0
—_—
H 5 OH

CH3

(b) The compbunds shown below both react spontaneously at room temperature. Which of the
two reactions is fastest and why? Show the structures of the products and explain your answer.

0 BSNNEN DMF

 —
H

vl

Je DMF
M ENEN

|

H

Fastest reaction is: Explanation:
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Chem. 3A - 03/2000, Midterm Exam #2 Page 9 of 10

@0
8. (12 Points) (a) Which of the following alky! iodides will react faster in a reaction withNa CN
in DMF? \

I ;o Circle your answer and provide a brief but clear
D or exolanation for the difference in reactivity.  ’

\

A
4y

Explanation:

(b) Show ALL the products obtained in the following reaction (no mechanism needed):

H e. .

9 CH;O Na
CH3—-l——CH2CHZCH3 —

o in CH,OH
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Chem. 3A Midterm Exam #2 Page 10 of 10

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

Grour 1A | IIA HWB|IVB| VB |VIB|VIIB| o

-4 -3 -2 -1
VALENCES +1  +2 3 L4 +5 16 +7 0
pemioD| | 2
1 H He
1.008 : 4.003

3 4 5 6 | 7 8 9 10

2 | Li | Be B C N|O F | Ne
6.941 19.012| |10.81 | 12.01 | 14.01 | 16.00 | 19.00 | 20.18

1 12 |, 13 14 15 16 17 18

3 | Na|M Al | Si P S Cl | Ar
22.99 | 24.3i 26.98 | 28.09 | 30.97 | 32.06 | 35.45 | 39.95
19 20 31 32 33 M 35 36

4 K | Ca Ga | Ge | As | Se | Br | Kr
39.10 1 40.08 69.72 ] 72.59 ] 74.92 ] 78.96 | 79.90 | 83.80
37 38 49 50 51 52 53 34

S | Rb | Sr In | Sn | Sb | Te | Xe
85.47 1 87.62 4.8 1 118.71 121811276 l26..9 131.3




