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Chemistry 3A - Spring 2001
Midterm 2

Professor Jean Fréchet
March 18, 2001
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if you are making up an l-grade, indicate the semester you took 34 and the
Professor :

This exam has 10 pages, make sure that you have
them all.

We will only grade answers that are in the

designated spaces. Please do your scratch work on
the backs of the exam pages. Write only one answer o
each problem; multiple answers will receive o credit,
even if one of them is correct.

Mote: This examination runs for a total of 90 minutes.
Mo guestions will be answered by proctors after the
axam begins. Please write legibly, ambiguous or
messy answers will receive no credit

22001 JM.J. Fréched, Barkeley, CA
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1.( 12 points)
Mame or draw, 8s appropriate, the following molecules. Do not forget stereochemistry
where appropriate.

i g
Br —‘f’fg:ﬂ .CHy
H.CH,OH

(IUPAC name)

(b) (2R,35)2-bromo-3-chlorobutana
(Fischer Projection)

2

g
(IUPAC name) -,

@ M o
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i
2. (10 Points). Consider the reaction of chlorocyclohexane with sodium hydroxide leading to

cyclohexanol and sodium chioride as shown below. u
@& B = 30 Kcalimole
QGI o - = D_QH il N!E-l:ue AG® = -20 kcallmole

For the purpose of this exam, let us assume that the reaction nol only follows second order kinetics
but also that it proceeds through the axial form of chiorocyclohexane. Therefore, the equilibrium
balow precedes the attack by the hydroxide anion above.

H

E, = 10 Kcalimole
B - mr‘” AG® = +0.5 kealimole

cl

Using the thermodynamic data provided, daw a scaled and fully labeled potential energy diagram
for the overall process, starting from equatorial chiorocyclohaxane arbitrarily assigned the relative
energy = 0 and ending with cyclohexanol. Circle the rate-datermining transition state.

E "
(Kealimole)
30 =

207

10

=10 —

20—

-30—

Progress of the reaclion
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Chem. 34 0372001, Midterm Exam #2 Page 4 of 10
3. (16 Poinits) (a) Show the major product (or major products) obtained in the réactons below,

T e
CH1:0OH

)\i( s
u{“ nsc:rz—f 3— BT ot

(b} Write clear structures for all of the plausible products of the reaction below and circle the major
product. Do nof writé extra structures or mechanisms.

CHy

X7

- oTs H:O
—_—
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4. (14 points). (a) Complele the following reactions showing the structure 9f the MAJOR |:Ir-|:|!.']-l.lt:i
Show clear stereochemistry where appropriate. Write MR if there |8 no reaction,

E‘U.'.?'\EI HE'IEll

L —

in E1OH

& ]
Br K -Bud

e ———

in --BulH

ICHy,CHOSO05CH; + HOCH(CHy)y —

s

(b} Complete the following reaclions showing all the reagents and special conditions needed to oblain
the product, If more than one step is required label the staps 1) then 2). elc

[

O e

CH5
CH,
e — I
H—7—08r L% 3
=~ -
CHyO——7F—n
CHy;0—T—H
| CH-CH4
EH:GH; 2
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5. (12Points) ow a clear stereochemical structure for the major alkene product obtained in

the reaction below Also show both sawhorse and Mewman projections of the reactive conformation
imvoived in this elimination reaction.

CHyCH; o
.i—l EmENE'
a8
bt mag., o  —
EtOH
AP
4
CHICH, - Product
|
Tz
Mewman
sawhoraa

(b) Show how you would make diethyl ether CH,CH;OCH2CH4 from bromoethane, Youmay use

any other reagent you need but all the C atoms of the product must originate from bromoethane.
Be sure to show all sieps, reagents and reaction conditions, No mechanisms needed.
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6. (14 points). (&) Wrile a step-by slep mechanism (Include arrows) accounting for the formation
of both products in the reaction below:

CHy H,O
—
r-"l‘..ar@ A CH i
CH, L‘"-ﬁ -

CHj

{b) A commercial synthesis of Ibuprofen gives the enantiomer shown in 87% anaﬁlinmaﬁu BNCBSS
s this isomer R or 57 (Note: do nof guess!! wrong answers will incur a point deduction)

Hg.l::_'_ H
R AnNSwEr:
COOH |

What is the percentage of the major isomer in the mixture above? Show the detalls of your work.

ANSWET: %
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Cham. 3A 03/2000, Midterm Exam #2 Page 8 of 10
Qg €HEH CH o
7. (12 points). (&) Using only propané an methane as the sole source of carbon atoms,
propose a synthesis of the compound below, You may use any other reagent you require.
Show all the steps of the synthesis and all the reagents or special conditions used,

,?r Mo mechanisms are required.
3 HEG—l:IlH—E-—EHg.

CHs

(b) The opiical rotation of a solution of 0.4g af & steroid dissolved in 10.0mL of alcohol  measured
in & tube 5.0 cm in langth at 25°C using the D line of & sodium lamp is +2.18°, Calculate

/f; the specific rotation of the stercid. Show the formula you use and the details of your calculations .

SnNSWer:
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Chem. 3A 03/2001, Midtarm Exam #2 Page B of 10

& (10 Points) For all multiple choice guestions circle the number of the correct answer (one only)

(a) CH5CI is: (1) & liquid at 0°C {2) a good haloalkane for E2 eliminations
(3) aj chemical found in Kalp (4) a good nucleophile for SN2 reactions

{5) A haloalkane that reacts rapidly with hot waler to form methanol CHyOH

(b} What is the most |4 meso-1,2-cyclohexanediol

appropriate name for

the molecule shown balow (2) (JR,2R)-1,2-cyclohexanedicl

27 (15,25)-1,2-cyclohexanediol

OH
ﬁ_ _ {4} {(1R,25)-1,2-cyclohexanediol
™ OH

(5) (15,2R)-1,2-cyclohexanediol

(¢} Doubling the concenltration of KOH in the reaction

O/EH::BF KOH UGHEQH
ki

{1} Changes the mechanism to elimination (2) all.aa no effect on reaction rate
[3) Halves the rate of reaction [d}p-nuhlas the rate of reaction
(8] Changes the order of the reacton {6) Changes the regiochemistry

{d) The discovery of the interaction of optically active substances with plane polarized light |s
cradited to:

‘-\-\"-\.._
1) piot {2) Pauling (3) Saytzev (4) Pasteur (5) Kekule

{e) How many stereccenters are present in the maolecule of cholesterol 7 (circle one number)

1 2 3 4
: 5 & KT B
3
9 10 11 12

HO
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Cheam. 3A Midterm Exam #2 Page 10 of 10

Mote: There are no gqueastions to be answered on this page, it only contains data that may
be of use in solving the questions contained in this axam. Mol all of the data given is nesded

Value of gas constant R = 2.0 cal dag" mal”’
Value of e (base for natural logarithms) &= 2.718

Value of absclute zers (kelvin) = -273°C

Partial periodic table of the elements

GROUP 1A 1A INB jIVB | VB | VIB | VIIB ]

-4 =3 =1 =1

' vaLEscEs + 1 +1 +3 +d 45 +& +7 [}
FERIGD 1 i
1 H He
I OOE 4 K13
3 4 5 t 7 E o 1]
z Li | Be B C N 0 F MNe
G.641 ) 9002 10.80 § 12.01 | 1400 | 1600 | 1900 | 20,18
] 12 13 4 15 16 17 18
3 NMa | M Al Si P 5 Cl Ar
2299 | 24 11 26,98 IB.'D'E'_ 30097 | 32.06 | 35.45 | 29938
: 19 20 3l 12 n 34 15 36
4 K | Ca Ga | Ge | As | Se Br | Kr
3510 | 40.08 G972 | T2.89 | T4.02 | TR.OG | 7990 | B3 80
a7 I8 49 50 51 a5l a3 54
3 Rb | Sr In Sn | Sb | Te 1 Xe
85,47 | B7.62 148 | VIB.Y | 121810 125 ﬁ- 1269 | 131.3

—— =N _mn o T





