Examination |

Bennett Department of Chemistry
West Virginia University
February 7", 2008

Name:

This exam is a closed book, closed notes.
Calculators and a molecular model set are allowed.
You must show your work in order to receive partial credited.

Question #1 (21 points):
Question #2 (18 points):
Question #3 (17 points):
Question #4 (15 points):
Question #5 (11 points):
Question #6 (10 points):
Question #7 (8 points):

Total (out of 100) :
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Question 1 (21 points):
1a) Circle the most acidic protons in the following molecules and provide the approximate pKa

of that proton (5 points).

H
@] HJ\VOH
HaN PR CH3-CHg J\VL H——H
HsC™ “CHs H ‘/ H
H

35 20 45 10 25

1b) provide the Keq and AG for the given reaction (4 points).

0 o) ®
L + NaH  — J. Na +  H-H
HaC~ “CHjg HaC éHz
Keq = 10" AG = -15x1.36 =-20.25 kcal/mol

1c) Circle the most acidic proton in the following molecules (4 points).

O CHg

%cm «-CHs
= \ )\ N
HoC  CHg @v@ CERN — CH,

H H,C

1d) Rank the acidity of the following protons from the strongest to the weakest (8 points).

HaC—NH, HaC—AsH3 HaC—CHg HaC—BHs
2 1 3 4
0 0 0 0
H3CXCH3 H3C)kNH2 HgCJkOH F3CXOH
4 3 2 1

N F
1 4 3 2
H H
SO AN A
F
2 1

3 4
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Question 2 (18 points):
2a) Draw the Lewis structures of the following molecules (6 points).

CaH,Fs HF,C—H
E H
N E
AIF3NH; F-ANH
F H
CHaNs H3C—N:L\|:N
H3C—C—C=N=N"
C3H6N2 3 H2H .
H SH
CoH,S =
H H
H
H / H
CoHsP /Px
H H

2b) Draw the Lewis structures of the following molecules label the formal charges (6 points).

: 0
CH2N02 -H2C7N+
\
o
H\
SiH3SO" H-Si-5-0'
H
Cl,
- H;C—AI-Cl
C,HGAICI 3=
2ReAIL HoC
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2¢) Provide the formal charges of the bold atoms (note, some
omitted for the simplification purpose and all asked atoms are

points).
+

0 CHs + 0
H,C=N=N H3C*C\O H3C—N
0 - CH3 O.
0 | .
__c: | —B—R—
ot [N\

Question 3 (17 points):

of the lone pair electrons are
octet unless other noticed) (6

‘ +
—Si—N=N=N
| 0 -

3a) Circle at least two functional groups from the following molecules and give their names (10

points).
-~ ketone -~ carboxyl acid
'/O\‘ a ester
! ] O [N
S 0 . 0
P 1 / / \\ \ |
/ .\ "OH ! [
| /! N :%O
! ' NHZ 7 b
\k 1 \\ /‘ \\//
alkene w alkyne

3b) Provide examples of the following functional groups (3 points)

Aldehyde Amide Sulfide ether

Looks them up from your book

alcohol )
- thio; i
Hsi_Loi
ether
ketone thiol

3c) List ALL intermolecular interactions present in the following molecules (no more, no less).

(4 points).

o

Van der Waals
dipole-dipole

O
-

Van der Waals
dipole-dipole
H-bonding

Van der Waals
dipole-dipole

O

A

O

Van der Waals
dipole-dipole
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Question 4 (15 points):
4a) Clearly indicate which reactant is the nucleophile and which one is electrophile in the

following reactions (5 points).

E Nu
o)
PIY +  Na+ CN°
H,C™ ~Cl
E Nu
@AOH . CH,Cl
Nu E
Q_
S L
HsC™~ “CHj ®
Nu E
o)
)J\ ' HeO" ]
Nu E

4b) Explain whether the following reactions can occur (4 points).

0]

A~ + "CH3

home work 3.39

e N H*
4c) Label the electrophilic and Nucleophilic site of the following molecules (6 points).

o- S-
5+ 5. o
C6)H 5 8- 540
53OH HO-8
SOH

Question 5 (6 points):
5a) label the 1°,2°,3°4° carbon of the following molecules (3points).

7@ %

skip, check your book and be careful
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5a) Draw the following substituent groups (3 points).
n-butyl isopropyl sec-butyl tert-butyl octyl
skip
Question 6 (10 points):
6a) Rank the boiling point of the following molecules (6 points).
OH
3 2 4 1
SN NN
~ -
1 4 2 3
COOH
\/\)O\H )Y \/\l‘\l/
2 1 3

6b) Rank the melting point of the following molecules (4 points).

e

3 4 2
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Question 7 (8 points):
7a) Draw the polar bond of the following molecules and indicate partial charge (6+/3-) (2 points).

\/\8_// SP, more s factor, stable - charge
6+

7b) Draw 5 isomers of C4Hg (3 points).

Practice exam question

7¢) Rank the polarity of CCl4, CHCI3, CH,CI, and explain why (3 points).

Check your class note

Cl

CI/% non polar, dipole moment cancled each other

Cl Cl
H

(C:JI/Q\CI polar, but less that the CH2CI2 since the C-Cl cancle the other two C-Cls
H

Cl,, most polar

Cl) “H P



