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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decane

1,2, 3-trimethyioydopentane
H H G404
G Gp-Gh G Br E H
C Gy GHGH GHOH- G4 ©®) MCH; H
657105705
2,5-dimethyloctane cis-1-bromo-3-methylcyclohexane  4-methylheptane

(20) I1. Draw structura 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.
there are about 40 right answners
G hereisone, o
GGG Br Il
G0H-COGHGHGS
C. The amide made from p-toluidine and propionic acid.
‘NH, :.lcl.) .
@ t G — gy NHC-CHCH
G4 propionic add
p-toluidine
D. The conjugate acid of methanol. E. Two resonance structures for the
conjugate base of propionic acid.
..® I S
G-C-H ﬁ) .. © |O
H HEHCQ <~ HHCY
(16) I1.

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.

08 0%
GGG G4GH-00+C4

H one of saverd corredt ansners



H. A hydrocarbon with amolecular formula 1. The lowest energy chair conformation
of CgH1o that contains at least one carbon of  of cis-1-bromo-4-tert-butylcyclohexane.
each hybrid type (sp, sp?, and sp)

"oy
~ay
H=C=C+G4G40+ N%
Br
trick question, must containthe t-butyl must be equatorial
two double bonds to one carbon thisis as since bath are down

(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.

® ® ® @ de
A Gy Gp-Ch-G B GGy GHGy  C G=GHGHGh @d@f@@%
The three adjacent p arhitals means thet this is orly ane of two resonance strudiures.
2. Which of the conformations of 1,2-dimethylcyclohexane is lowest in energy?

H G g (423
¢ B W H b mih
@ T H ¢ o H a4
H Gt H H
The confornetion in Ahas both methyl groups equitorial
3. Which of the following is the strongest base?
S) o ..© ..©
B a4 B N4 C :CH D R
since G, is the weakest add (eledtronegetivity), it hes the strongest conjugete base.

4. Which of the following is the strongest acid?

A.H,0 B. HF C. H,S D. HCl (B HBr
B isvery large, therefore very stalde and easy to form
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)?

—(H-N — (=N =N D nonedf these
A Grdirii B GirGei ©%C:N are Lewis bases.

the shorter, fatter S hybrid orbital in acetonitrile holds the dedtron pair doser tothe N



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
Y4
—H Y gLovest Lhoooupied Molecdar Qbital
— Y.H _ )
tecainconansorly || 2Hghest Quoupied Moleaular Qbital
four pi dlectrons — Y31

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

P .o ° ®E-)_H
® HNGGHO BOE NG C GGy NGy D GGO-G4

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

A GGy GEHAGGE B GGy Gh-Gh- GG l(lyg _Q:_ —G— G4
(b GN
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9. Which of the following cycloalkanes does not exist in sterecisomeric forms?
Br 7% a4
G4
A B c @ o

Br
B
only one carbonin the ring hes two different groups attadhed
10. Cyclopropane rings are relatively high in energy because they have

<A

ange grain torsiond strain



