CHEM 3311 (Richardson) First Hour Exam — Februdiy2015
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Recitation Time 12:00 Monday, 1:00 Monday,
11:00 Tuesday, 1:00 Tuesday,
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Total 100

This is a closed-book exam. The use of notes, s, or cell phones will not be allowed
during the exam. You may use models sets broughtiear ziplock bag. Use the backs of the
pages for scratch work. If your final answer i$ dearly specified, you will lose points.
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caesium barium lutetium hafnium tantalum tungsten rhenum osmum Iridum platinum gold mercury thallum lead bismuth potoniurm astatine ragon
55 56 57-70 7 72 73 74 75 76 7 78 79 8| 81 82 83 84 85 86
Cs/Ba| * |Lu|Hf |Ta| W |[Re|Os| Ir | Pt |[Au|Hg| Tl [Pb| Bi | Po| At | Rn
122.01 137.33 174.97 17849 180.95 18384 186.21 19023 19222 1 18 196 97 20059 20438 207.2 208.98 1209 [210] 222
francium radium lawrenclum dubnium bohrurmn hassium | meltnerum | unonallium | ununoniom | ononbium ununquadum|
87 88 89-102 103 104 105 106 107 108 109 110 111 112 114
Fr |Ra|*x*| Lr | Rf | Db | Sg | Bh| Hs | Mt |Uun|Uuu{Uub Uuq
[223] [226] [262] [261] [262] [266] [264] 269 [268] [271] 272 [277] [289)
lanthanum cemm samarium europium gadolinum terbium dysprosium holmium arbium thulium yherbium
*Lanthanide series 57 58 59 60 61 62 63 65 66 67 68 69 70
La|Ce| Pr | Nd|Pm|Sm|Eu|Gd|Tb Dy |Ho| Er [Tm|Yb
128.91 14012 14001 144,24 JLEE) 150.36 151.96 157,25 158,93 162.50 164,93 167,26 168,93 173.04
actinium thorium protactinum | uranium neptunium | plutonium | americium curium berkelum | cakfomium | einsteinium fermium | mendelevium|  nobelium:
** Actinide series 89 90 91 92 93 94 95 96 97 98 99 100 101 102
Ac|Th|{Pa| U |Np|Pu|Am|Cm|Bk| Cf | Es [Fm|Md| No
[227] 232.04 231.04 238.03 [237 [244] [243] [247] [247] [251] [252] [257] [258] [259]

pKa Values
HI | -10 | CHCOOH | 4.7 Phenol 10 7 35
HBr | -8 HNs 4.7 RSH 10-12] NHs3 36
HCl | -6 HS 7.0 H20 15.7 | HC=CH; | 45
HO" | -1.7 NH4* 9.3] Alcohol (ROH) | 16-18 CHy 60
HF | 3.2 HCN 9.4 HC CH 26
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1) Amlodipine, shown below, is used to prevent chast pnd lower blood pressure. Which of
the listed functional groups does Amlodipine cam®aCircle all that apply. (5 pts)

H
N NH
_0 o}
o o~
Cl
Aldehyde Ketone Amide Amine Aromatic ring
Alcohol Ether Ester Alkene Carboxylic aci’d

2) Resonance (20 pts total)
a. Draw three other resonance forms for the moledubsva below. Use valid arrow-
pushing to show the movement of electrons. (5 athe

NH,

@
Br

b. Of these four total resonance forms, one of themdee stable — the form where every
atom has a filled octet. Circle this resonance fqBpts)
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3) Acids and bases (25 pts total)

a. Complete each arrow-pushing mechanism and idetgyHOMO and LUMO of each
reaction. (9 pts)

©
H ® BHs
B

HLC=CH, * B, ™ H.C-CH,

HO©® + H;C-Br —— HO-CH; + OBr

b. For each pair of compounds shown below, selecinitie acidic of the two compounds
and explain your reasoning in fifteen words or few® pts each)

©

A A

\)k/ W
o U
c. For each of the following reactions, does the é@guilm favor the reactants or products?
(2 pts each)
NH;" + CH3COO" === NHj + CHj3
HC=C +H,S === HC=CH +SH
CHy +NH; = CHg+ NHy

HF +H0 == F +H,0"
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4) Nomenclature and stereoisomers (15 pts total)
a. Assign an E or Z descriptor to the following molksu (2 pts each)

Br
ool 9 5
T Br —
Et Cl HO £
b. Name the following structures. Include E/Z desaniptwhere appropriate. (3 pts each)

/:C:>L Name:

| Name:

X
= = Name:

5) Molecular Orbitals (15 pts total)
a. Draw an MO diagram for thesion (note the negative charge on this ion). (K) pt

b. What is the bond order between the two hydrogemsia this ion? (5 pts)
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6) Alkene structure and stability (20 pts)
a. Using skeletal structures, draw every alkene wWithformula GHio. If a structure has
different E/Z stereoisomers possible, show botthein.(2 pts each)

b. Out of the alkenes you drew for part (a), whicthis most stable? Which is the least
stable? (4 pts)

c. How many degrees of unsaturation do each of theetstres you drew for part (a) have?
(4 pts)



