Exam# 1
Chemistry 2401
October 3, 2002

(20) 1. Name each of the following compounds. Include stereochemical designations for
those whose |etter is circled.
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A GGG Grh-Cr-Orh-Grh-Gr-Crp-Cr B m(}h
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(20) I1. Draw structural formulas for each of the following. There may be more than one
right answer. In that case, you should draw only one of them.

A. isopentyl bromide B. an ester with a molecular formula of CgH120.

C. The amide made from p-toluidine and propionic acid.

‘N .

P
@ +  HGHC-H — ananide

a4 propionic add

p-tduidine
D. The conjugate acid of methanol. E. Two resonance structures for the
Methanol is. conjugate base of propionic acid.

(see C above)
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(26) Il. Draw structural formulas...... (continued)

F. An acohol (CsH120) inwhichthe OH  G. An ether that is an isomer of the
group is bonded to atertiary carbon atom.  alcohol in part F.

H. A hydrocarbon with amolecular formula 1. The lowest energy chair conformation
of CgHjo that contains at least one carbon of  of cis-1-bromo-4-tert-butylcyclohexane.
each hybrid type (sp, sp?, and sp)

(44) 111. Multiple choice: Circle the letter corresponding to the correct response.

1. Which of the following Lewis structures shown below provides the poorest description
of the carbocation it is meant to represent.

® ® ® ®
A GGG Gt B GHGh-G+G4 C Gp=CGH0H G D G4=C+G+C4

2. Which of the conformations of 1,2-dimethylcyclohexane islowest in energy?

H a4 a4 a4
G B H H quh
A (63" H C (a3 H a4
H H

H G4
3. Which of the following is the strongest base?
S) S) ..© ..©
A 104 B iNA C ™ D Rk
4. Which of the following is the strongest acid?
A. HO B. HF C. H.S D. HCI E. HBr

5. Recall that hybrid orbitals that possess more “s’ character are shorter and therefore
electrons in those orbitals are closer to the nucleus of that atom. Given that, which of the
following would be the weakest Lewis base (poorest electron pair donor)?

A GGHN B Gb-GH+NH C GHGN D noned these
OGN G- G e Lais



6. If the carbocation shown below has the molecular orbital diagram indicated, then
which of the following statements istrue. By the way, the cation is not paramagnetic.

B H Y5
Ya
0 Y3
Yo
Yq

A.TheLUMOisY zandtheHOMOisY,  B.TheLUMOIisY ; and the HOMOIsY s.
C. TheLUMOisY sandthe HOMOIisY,  B.TheLUMOisY ;and the HOMOIsY ;.
7. Which of the following does not contain an atom with aformal charge?

. . Q. . A
A HNGH-GFO!  BGEN-G  C GHGHNGHGE D G CO-C

8. Which of the compounds below would produce the *C NMR spectrum shown?

A G50 0FGCEdE B Gy Gy GL- GGG

b G . G
C G40+ CaHa+ D %/c;:ci% ‘ ‘ ‘
@ m w % ™ % 2 10
d (ppm)
9. Which of the following cycloalkanes does not exist in sterecisomeric forms?
Br % a3
a4
A B C D
B
Br B

10. Cyclopropane rings are relatively high in energy because they have
A. angle strain B. torsional strain C. steric strain

D. both angle and torsional strain ~ E. both angle and steric strain

11 Different resonance structures of a compound cannot be isolated from each other
because they

A. interconvert too rapidly. C. aretoo strongly attracted to one another.
B. are subject to the Heisenberg uncertainty principle. D. don't actually exist.



