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CHEM 310 Exam 2

Dr. Hanna

October 1, 2007
Honor Pledge:

In Part V of the Winthrop University Student Conduct Code, it is stated that “A fundamental
tenet of all institutions of higher learning is academic honesty. ... Misrepresentation of
someone else’s work as one’s own is a most serious offense in any academic setting, ...
Academic misconduct includes but is not limited to providing or receiving assistance in a
manner not authorized by the professor in the creation of work to be submitted for academic
evaluation including papers, projects, and examinations ...”

By my signature below, I pledge that I did not commit academic misconduct {cheat} on this
examination.

KEy

Printed Name Signature
Part 1 /20
Part 2 /e 13
Part 3 /20
Part 4 /iy 23
Part 5 /10

Total /100
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Part 1: Nomenclature (20 pts)

la. Write IUPAC names for the following compounds (indicate stercochemistry where
required):
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1b. Draw structures corresponding to the following IUPAC names:

/'.'

‘7 1) o-Fluoroisopropylbenzene

(f ii) 3-Ethylcycloheptene Q
: !
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Part2: Structure, Stereochemistry and Isomerism (17 pts)
2a. Rank the following set of substituents according to the sequence rules (highest
priority = 1, lowest priority = 4).
i
§ ) —C., i) —CH,~OH i) —Br jy) —CH=CH,
£ -
e S, o &
2b. Circle the aromatic compound(s):
! OO i
OQ ‘h‘\ﬁ‘_‘kﬁ.
19 7 o= 12 "
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CH; CH,
nan / /CH2
iii} H,C
o7 CYCLic = MOT fHLoAMTTIC
2¢. Indicate whether the compounds in each pair are cis-trans stereoisomers,
constitutional isomers, or identical:
CH, wCH;
v L
CH, CH,
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NH O I
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iii) H3C\/\~%\/CH3 and  HaC X~ _CH;
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Part 3: Mechanisms, Substituent Effects, and Reaction Energy Diagrams (20 pts)

3a. Identity each of the following groups as (1) an activator or deactivator and (2) an
o,p-director or m-director (with respect to electrophilic aromatic substitution):

O
i) —/< iy Cl iii) -Butyl
CHy g, A= D14 ceir

e
2. 8- Dinect? y
B~ drbeepee ’ De perruaiz il rRenvsrz

q_ o e Acirvarare
iv) —OCH; v) —C==N
y//l- ) 14 e At m- ) idecmd
AcTivaizh De pcrrus o

3b. Provide complete arrow pushing mechanisms for the following reactions:
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3c. Answer the following questions regarding the energy diagram below:

Reaction progress —————>

& 2007 Thomscn Higher Education

1) Label the reactants, product, intermediate(s), and transition state(s) on your
energy diagram.

, . .;_’“'} f;’ R c:/‘
@- L eAeramnrs @“I")Tm’”wm“? L Bt
@ o @ — T AL T 000 §FH7ET

i1) Is the reaction exergonic or endergonic?

[_’,—A) DEAgoniic ( Aé, FXy /9{5?’?{)’6)

iii) Which step is rate-limiting?

N

C—s g | 2nd frf;a)
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Oct 03 07 05:42p

(33465
Part 4: Reactions (3B-pts);

Winthrop University Dept

803 323 2246

4a. Provide the major organic product(s) of the following reactions. Indicate

stereochemistry where necessary. If no reaction occurs, write N. R.

M
3 Ly ) CHs H, ] b CHy CH
p : (j,}-|3 Pt ~—, o C!—Izc r.,\}
4
CHj 4
HBr | o C 14
if)
HyC™ “CH,
CH; 0o

0 [F
HSC‘—‘—< ’f i J,
-~ __,_}____,{ fj
CH, Cl Py = .
ifi) - [ = 4
AICI,

1) NaNH,
2) CH,CH,Br

iv)  CHs-C=—=CH CH,=CELC~CH, c/{?

ek My ME
Br cl, Ci — //fr - é’f
v) FeCl, KRR/ )
c!
HaC._ _CHjy Ig?
C —oH
vi) KMnO,
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' 4b. Provide the reagents necessary to accomplish the following transformations:
e,
H H\ H
i e 2
1) CH3-C==C-CHsCH — c—=
3 23 Loy, at, |
¢ Al CH, CH,»-CH,4
O
! @ e 2 MOH
ii} -  HO
o
H,0 I
0
- H;,IOY |
iii} CH3CH,-C==C-CH,-CH,4 »  CH3CH,~C-CH,CH,-CHj,
My 59,
NH, NH,
iv) S0
My 59
SO3H
CH;CH, Br
B
V) CH3CH,-C==C-CHj - Cc—

(i r NJ Br/ \CH3
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Part 5: Synthesis (10 pts)

Show how you would accomplish the following transformations (more than one
step will be needed). You may also use any other compounds (e. g. inorganie
reagents, alkyl halides, etc.) you need.

i
C
~
CH
Sa. © - 3
) NO,
l CH,C-ct
At
f
A!':éfv?{}i

=0

OH

Y
O
/

Ja D Br

Cﬁijf ,

CH /; M)‘g e Y
i N G
n’ °’

cé'l‘ ,



