CHEM 3311-200 (Ellison/Richardson}*Exam — March 12, 2013
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Recitation Day/Time

Recitation TA (circle one) Katelyn Chando,
Setareh Azarnoush
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Total 100

This is a closed-book exam. The use of notes, lztmg, scratch paper, or cell phones will not
be allowed during the exam. You may use modelstsetgght in a clear ziplock bag. Use the
backs of the pages for scratch work. Please pybat final answers on the test in pen, not
pencil. If your final answer is not clearly speedi you will lose points. For mechanisms, show
all intermediates including correct formal chardas, do not show transition states.

hydrogen helium
1 2
H He
1.0079 4.0026
lithiurm’ berylliur boron carbon nitrogen oxygen fuorine [ neon
4 5 6 7 8 9 10
Li | Be B|C|N|O| F|Ne
£.041 9.0122 10811 12.011 14.007 16.999 18.998 20.180
sodium maanesium aluminium silicon phospharus: sulfur chlorine argon
1" 12 13 14 15 16 17 18
Na [ Mg Al| Si| P | S |Cl|Ar
22,990 24,305 26,982 28,086 30.974 32.065 35453 39.948
potassium calcium scandium titanium vanadium chromium | manganese’ fron’ cobalt nickel copper zine gallum germanium arsenic selenium bromine kryplon
19 20 il 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
K | Ca Sc|Ti|V |Cr|Mn|Fe|Co| Ni|Cu|Zn|Ga|Ge|As|Se| Br| Kr
39,098 40.078 44.956 47867 50.942 51.996 54.938 55.845 58,933 58.603 63546 £5.39 69.723 7281 74.922 78.96 79.904 83.80
rubidium trontiom yirium Zireonium niobiom malybd technetium I im hodium patladium’ silver ad mium indium fin antimony tellurium iodine xenon
37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
Rb| Sr Y |Zr |[Nb|Mo|Tc|Ru|{Rh|Pd|{Ag|Cd|In [Sn|Sb|Te| I |Xe
85468 B87.62 88,906 91.224 92.906 95.94 98] 101.07 102.91 106.42 107 87 11241 114 82 BT 12176 127.60 126.90 131.29
caesium barium Tutetium hafni tantalt tungste rhenum | osmium ridiurm plati gold mercur Iry thallium e bismmut ith polonium astatine radon
55 56 57.70 il 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
Cs|Ba| ¥ |[Lu|Hf |Ta| W|Re[(Os| Ir | Pt |Au|Hg| Tl | Pb| Bi | Po| At | Rn
13291 137.33 174.97 178.49 180.95 18384 186.21 190.23 192.22 195.08 196.97 20059 204.38 207.2 208.98 [209] 1210 [222]
francium radium lawrencium therfordium] — dubnium aborgiu hrium hassium meitnerium flium | unununium [ ununbium: ununquadium|
87 88 89-102 103 104 105 106 107 108 109 110 111 12 114
Fr | Ra|**| Lr | Rf | Db | Sg | Bh | Hs | Mt |UunUuuUub Uuq
[223] [226] [262] [261] [262] [266] [264] [269] [268] [271] (2721 (2771 [289]
lanthanum cerium neodymium | promethium [ samarium europium | gadolinium terbium dysprosium holmium erbium thulium| yiterbium
*Lanthanide series 57 58 59 60 61 62 63 64 65 66 67 68 70
La|Ce| Pr | Nd(Pm|Sm|Eu|{Gd|Tb |Dy |Ho| Er |[Tm|Yb
138.91 14012 14091 14424 (45 150.36 151.96 157.25 158.93 162 50 164.93 167.26 168.93 173.04
actinium thorium protactinium uraniu neptunium plutonit Imericiul curium Dberkeliu life im nsteinium fermiug im  [mendeleviom|  nobeliur
*xActinide series 89 90 91 92 93 9% 95 96 97 98 99 100 101 102
Ac| Th|{Pa| U [Np|Pu|Am|Cm|Bk| Cf | Es [Fm|Md| No
[227] 232.04 221.04 238.03 [227] [244] [243 247 [247] [251] [252] [257] [258] 259

pKaValues
HI -10.1 H,0 15.7
HCI -3.9 | Alcohol (ROH)| 16-18
HsO" -1.7 HCG=CH 26
CH;COOH| 4.7 NH; 36
NH," 9.3 HC=CH, 45
Phenol 10 CH 60
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1) For each reaction shown below, predict the progucifia mixture of stereocisomers is
formed, show all stereoisomers using wedges anuedas indicate configuration, and
specify whether they are enantiomersor diastereomers. (3 pts each)

a. H,, Pd/C

—_—

C. @\ Bry, H,O
L. 3o
2) DMS
1) Og
QL
2) Hy0, Hy,O,

2) Suggest a reasonable mechanism for the reactiamshelow. (8 pts)

o
Ho/\/Y Hg(OAC)2 QL\HQOAC

o
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3) Using bold and dashed bonds, show all possibleatmers of the structure shown below.

(4 pts)
OH

o<
O

OH

What is the stereochemical relationship (enantispdiastereomers, identical) between each
possible pairing of these four molecules? (Hingréhare six possible pairings). (6 pts)

4) In the structure shown below, label each stereeca® R or S. (10 pts)

B
H rI;IOH

H3C...
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5) Four compounds are shown below.

SOUED o TR ST 0

A B C D

a. Which of these compounds can be synthesized asdiw@ product of hydroboration-
oxidation? Show the precursor alkene for each alcibfat can be prepared this way. (6

pts)

b. Which of these compounds can be synthesized asdjw@ product of oxymercuration-
reduction? (i.e., Hg(OAg) H,O, THF, followed by NaBk) Show the precursor alkene
for each alcohol that can be prepared this waptgh
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6) For each of the following pairs of molecules, dreytidentical, enantiomers, diastereomers, or
constitutional isomers? (2 pts each)

Br Br
a A )\A
OH OH
o Cl  OH Cl  OH
Cl Cl

Y

Cl Cl

OH CHs, OH CHs,

o

[}

Br Br/,,/
: \[:>«m [:>—m

7) For each of the following structures, show bothicbanformations. (Make sure your bond
angles clearly indicate whether each group is egiahior axial.) Circle the more stable ring-
flip form for each molecule. (5 pts each)

CHj

ﬁc'
a.
tBu

CHj
Cl

tBu"
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8) Fill in the reagents above the arrow to convertstiaeting material to each of the products.
(15 pts)

OH
a TV — . /\)\

N
b. N o AN~ OH

OH

;
|

AN
C. PN
~
9) Radical HBr addition mechanism (10 pts)
a. Predict the major product of the reaction showmweignoring stereochemistry. (2 pts)

HBr
N iBuoowBy

b. Write an arrow-pushing mechanism for this react{olearly label the initiation,
propagation, and termination steps. Show at l@asekamples of termination. (8 pts)



