CHEMISTRY 3A SPRING 2013

Apse

NAME

EXAM 2

APRIL 4,2013

SECTION AND/OR TA IF YOU ARE IN THE LABORATORY COURSE:

STUuDENT ID:

You will have 2 hours in which to work.

Heoy

* BE NEAT! Non-legible structure drawings will not be graded.

* All pages of the exam must be turned in.

* No calculators

* Molecular models may be used
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1. (30 points) For each reaction:

(1) Draw the major and minor organic products. Write NR if you think there will be no reaction.
(i1) Label each product you draw as major or minor.

(111) Indicate the stereochemistry of the products.
(iv) Identify the type of mechanism(s): Sx2, Sx1, E1, E2, radical halogenation, or Brensted acid/base.

Product(s) Mechanism
Type
a. N
/\O/\/ Br + Na*—CN M /\(/\/ SN ‘)__*

b.
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CHaCHySH + Nat-OH ——> N 5@) : A eidt/
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c.

O:Br

CHZOH
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2. (28 points) Which reaction in the following pairs of reactions would you expect to go faster? It is

a.

NS PrsSes Lo camne
@/\/\/Br + Na*“SH —— A~ A~ SH . Na+Br

B /\/\/Br + Nat-SH —— .~ + Na*Br + HZS

or

QQ

+ HQO

A A‘“Br +CH30H

or
;(Br +CHOH —— */
d

or

®w8r+ Na+ _NH(CHQCH3) _—

b e s — O48H + HyS* I

—_— OH + H30+ l_

Hram & b O~ Gode. & CaroDC
%ocH3 + CH30H,* Br-

+ CH30H2+ Br
OCH,

A B . N BL CxnL
/\r\/ l’+ Na+ —OCHQCH3 /W/\ + CHSCHQOH + NaBr
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X + CH3CH2NH2 + NaBr

possible that both reactions have the same rate. Give brief explanations in the boxes provided.

Explanation:

“SMis AGreaA nu(Quapnie
o 0w wtad e, (Uahindesd
0 Srlatdrirde  Theatto® , |
N2 5&&;(’

Explanation: ’
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—rhese ot SN ey
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QUA‘( mﬁ%ﬁf” Q&é,%%@{ -
nncLeOgh e

Explanation:
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md‘%ejl bl A g dh

Explanation
R s oy Thes w Arey
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3. (28 points) Fill in the boxes in the following reactions to yield the indicated products in the highest
yield with the fewest number of steps. Note that only the organic products have been drawn.

& or O Pia QN ot
S

Br/\/\/or,JI —_— \ ;

D o OTeas Srang boat

6
}{;/:; lf&’ N o8 OCMS
é? e | Q‘

a1 +.3
0“3&’ * 3 By ar > /\~<\| - Br-
A N

an alkyl halide

4. (16 points) Give the mechanism(s) that are true for the following statements. Choose from Sx2, Sx1,
El, E2, and/or radical halogenation.

a. These reaction mechanisms involve carbocation intermediates <\ ) . &)

b. These reactions follow a second order rate equation gg ¢ . e

c. Alkyl iodides react faster than alkyl bromides in reactions that proceed by these mechanisms.

a8, §2, e
>
d. These reactions proceed through propagation steps. mél\ Cc’vQ }L\W&fw nhD~
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5. (20 points) Tamiflu is a medication used to prevent and treat flu. A step in the synthesis of Tamiflu is

shown below.

|
\O (isoPr),N-

BOCN _—\:\ BOCE:\I :
0 o
a. Draw the mechanism of this reaction using arrows to represent electron flow

gﬂ\]\?r}%

"
TN R

o

Falyg
C1"‘J\\“w§

b. Write the rate equation for this reaction

@,_4(/ /iz_(:é?\’(%?’}‘
m

c. Why is the alkene shown below not a product of thls reaction?

BocN\i
° (M Neo anh’ Plavan. Hs
@ lac o Do Suvors  Hotbran
@ @i o SN tom dowble boned at

J;gh"g {:,}f:%ﬁ h@gﬁ (‘:A{ f}@&;ﬁ %}ﬂ’\

éki

“’“'7@

T TR
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6. (37 points) Radical chlorination of (CH3); CCH,C(CHjs); gives a mixture of monochlorinated alkanes
in a 2:1 ratio. Remember that the relative reactivity of 3°:2°:1° C-H bonds is 5:4:1.

hv
PO
B minor

major

a. Is the observed product ratio consistent with the relative reactivity of 3°, 2°, and 1° C-H bonds? Show
a calculation that justifies your answer.

oy = IgHs X\ =\¥
fpproxinedc 211 (kD

200 = 2vis X 2 “’:%

ny
:3\/ A

b. What is the major product of chlorination? y
\*"‘»

¢. Draw the mechanism of the formation of the major product of chlorination using arrows to show
electron flow.

(nikahon O\g\,{/& " 2 Ce’

/ch; m%%h‘ﬁﬁ '

/Urm VAR O %ﬁﬁ?f VLA LROA Nat does NPT ”;%m“‘ﬂ

e picad_

¢
] >/\>(a
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d. If this reaction is performed with Br; instead of Cly, then the major product is structure B with Br
substituted for Cl. Explain why a different major product is observed with Br,. Include in your answer a
discussion of the Hammond postulate and the transition state structures involved in these reactions. The

table lists some BDE’s (bond dissociation energies) for your reference.

The Pinst skp =f Fropag™ by olebtrmine

BDE

Bond (kcal/mol) Wi Ch CH bondd Ml@%}\mﬁrg h Ther Skp w

HCl 103 . ST P

HBr 87 endo Vi mic Tor @9 e 4 X OY NS oL Q’A\)&T e U,

cB:t gg dn W emenondd ottt Secies et o

: ) ’ ) : y [N e g‘@ﬁ‘

1° C-H 101 ba AP | EQ TR SATa SEPN «f R ¢
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7. (28 points) Consider the equilibrium shown below.

LN ] I
S + CHBr ==—> t?gl Br

/7

a)Draw the mechanism for this reaction.
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b) Draw a reaction coordinate diagram for this reaction. Label the axes, starting materials, products,
AG®, AGI, intermediates, and transition states. Include a drawing of the transition state structure.

H s
s \ I~
33 ltﬁl«,@l“‘\\x \\\B(-

U R |
lromgkf gmrw/

o

¢) The equilibrium of this reaction lies farther to the right in ethanol than in acetone. Explain this
observation. As part of your explanation, annotate the diagram you drew in part b to include reactions in
both solvents.

The podmcts & hun A Chion au chonged , The—
S-SR A & P LY b st vLare v d .l b Th,

o ?MH chnga, Chen & & ,\ ”TW fou j . more
potoa Trod WU el iy prodm o
Fh ou g~ colva hon, The w/mﬁ Qo hin g
o oda ot | nod  be ey afbe ¢ fe d &g/

< i DN T hes POM; Pea e qaida by o L0

One fQAﬁ N o he ShA n b wmoe P o~
?Q@;brm% ElOH (/ T T.S. i adao &g;ﬁ;mﬁ h%ﬁ‘(

\Q E{) vl { AL 6L g;jg 5&» %’% V. ;“E D ey =t f} f{ y W o
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8. (13 points) The Sx2 mechanism is stereospecific and proceeds with inversion of configuration. An
example of a reaction that proceeds by an Sn2 mechanism is shown below. Explain why the Sx2
mechanism proceeds with inversion of configuration. Include in your explanation a discussion of and
labeled drawings of the orbitals involved in this reaction.

CHj
DA, +NaOH ——— H‘)\ + Nal
H H

T C\“B

H@m@%/*f% O %zoci;:r

Lwwn D L__ I)\
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ChemGlobe - Periodic table of elements
http:/iperiodictable.tsx.org 918
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