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Read all directions very carefully. Write your answer Jegibly in the designated spaces. Total number of points is

300. This exam is printed on both sides and should have six pages, with the last page intentionally left empty.

1. This question has several parts. In each, circle only one entry.
5x8 =40 points

Circle the only compound that can engage in hydrogen bonding with itself:

Circle the strongest acid:
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Circle the compound with the most oxidized carbon atom:
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Circle the most reactive compound in an SN2 reaction:
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3. For each of the following structures, give the complete systematic IUPAC name. Be sure to indicate
2(/ stereochemistry where this is pertinent. 30 points

Textbook problems 9-26f; 17-1d; 17-37d (McMurry, 10" edition)
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4. Evidence for the intermediate carbocations in the acid-catalyzed dehydration of alcohols comes from the
observation that rearrangements sometimes occur. Propose a mechanism to account for the formation of 2,3-
60 points

dimethyl-2-butene from 3,3-dimethyl-2-butanol.
‘ Textbook problem 17-25 (McMurry, 10 edition)




5. How would you efficiently accomplish the following synthetic transformation? Multiple reactions steps are
needed to accomplish this synthesis: draw them all out, but do not include mechanisms. 40 points
HO,
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6. Write an example of an acid-base reaction in which an alkyne acts as an acid. You can choose any base strong
enough to deprotonate the alkyne, except NaNH,.
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7. Write the missing products or reactions for the reactions shown below. Make sure to include stereochemistry,

but do not write mechanisms.
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Li | Be B|C|N|O|F|Ne
6.941 90122 10811 12.011 14.007 15.999 18,998 20.180
sodium magnesium silicon suffur chiotine agon
12 13 15 16 18
Na | Mg Al|Si|P | S |CI|Ar
.99 24.30% 26.932 28,08 30974 32.065 35.453 39.948
potassium calcium scandum ttanium vanadum chromium | manjanese iron cobait néckel coppar zne gallum gemanium asanic saknum tromine kryplon
19 22 24 25 26 27 29 30 31 32 34 36
K | Ca Sc| Ti| V|Cr|{Mn|Fe|Co| Ni|Cu|Zn|Ga|Ge|As|Se Br | Kr
39.098 40.078 44,966 47887 50.942 51.996 54.938 55845 58933 58.693 63546 65.38 62723 72.61 74.92 78.96 73304 8389
rutidum stontum yitrium Ziconum nicbium | Mol i rhodium paltadium sitver cadmiun naum tin antimony tefurium ioding xeron
39 40 42 43 44 45 48 49 52 53 54
Rb | Sr Y | Zr INb|Mo| Tc|Ru|Rh|Pd|Ag|Cd| In | Sn Sh|Te| | | Xe
85468 87.62 88,905 91,224 92.906 9594 [59] 101 07 102 91 10642 107.87 11241 114.82 11871 12176 127.60 126.90 131.29
caeslum barium lutatium hafnium tantaum tungsten henium osmum Fidum platinum gold mefoury thallium ead bismuth polonium astating radon
55 57-70 72 74 75 76 7 80 81 84 86
Cs|Bal| ¥ |Lu| Hf | Ta| W|Re|Os| Ir | Pt |Au|Hg TI | Pb| Bi | Po| At |Rn
132.01 3 174.97 178.49 180.95 183.84 186.21 190.23 16222 19508 19547 200 56 204.38 2072 208.98 {209 [219 [222]
francum radium Tawrencium | rutherfordum]  dubnum | seaborgium | bonrum hassium itne ununbium ununguadum|
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Fr | Ra|* | Lr | Rf | Db| Sg | Bh | Hs | Mt \Uun/Uuu Uub Uuq
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*Lanthanide series
Lal|Ce| Pr|Nd|Pm|Sm|Eu|Gd| Tb| Dy |Ho Er |Tm| Yb
138.91 14042 14C.91 144.24 [148 150.36 151.96 15725 158.93 16250 164.93 167.26 16893 173.04
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Ac|Th|Pa| U |Np|Pu|Am|Cm| Bk | Cf Es |Fm|Md| No
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