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1. (8 pts) Cetylethyldimethylammonium bromide is shown below. Predict its solubility behavior in water and in
hexane CH3{CH2).CH,. Explain your predictions. W
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2. (10 pts} For each reaction do the following. Use the curved arrew notation to show how the reaction occurs.
Draw the structure of the product(s). Show all fone pairs and formal charges.
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3. Consider the neutral molecule HBeF. U\L’@' 15 & LP\)
a. (2 pts) Assign the hybridization to the atoms in the HBeF molecule.
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b. (9 pts} In the boxes below, write the approximate orbital energies and electron occupancies for the
electrons of each atom in HBeF, using your answer in part (3a) as your guide.
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c. (4 pts) Would you expect HBeF to be Lewis acidic or Lewis basic? Explain.
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4. (15 pts) Circle the correct thermodynamic descriptor for each of the following reactions. You must briefly
explain/annotate your answer (o receive credit,

OH O CH O G product G} reactant
/O/ /O/ /O/ /O/ resctant product
Br Gl o] Br —

F._-
Weaﬁc?!’ weaber strohger _
acAd base, ¢f fs A b
meve EN Fhan BJ’J@ more Stable b\/ [ﬂdb’l-’/f—ii/e effect
. /H
N 5 2 2 NH,"
)_k 6? NH," N NH3 ?)_k a, Keq>1r<eq<1 €. Kgq~ 1
acid —— aud
ueakel SHmaer’
(N 15 sp?) (N & sp?)
NG TN === N ~Nen AG>0 b. AG<0 ¢ AG~0
acd » ackd
SJ“VU%DW N S“f' el
by element elfeck, S s [ower fhan O a-

periodic Lﬁb"-z-
5. (14 pts) An important IR signal for acetonitrile (CH,CN) is 2254 ¢cm™. The analogous IR signat for methyl
cyanate (CH,OCN) is 2086 cm™  Use a combination of words and well drawn resonance structures fo
explain why acetonitrile vibrates at a higher frequency than methyl cyanate.
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6. (6 pts) (a) Give an example of a molecule with IHD = 1 that confains two fluorine atoms and has a dipole
moment of zera. {b) Name a functional group in the molecule you proposed for part a.
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7. (10 pts) Deprotonation of compounds A and B results in the formation of the same conjugate base. Explain
and ilustrate.
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8. (12 pts) For the mo'ecuie CH,;CHCHCHG:
a. Draw a three dimensional Lewis structure, including all fone pairs,
b. Label the hybridization of alt atoms other than H.
c. On your 3D Lewis structure, clearly draw any orbitals that participate in the formation of n bonding.
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9. {10 pts) Use the followmg IR data to derwe a reasonable structure for unknown compound BLINKY,
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