Organic Chemistry I
Final Exam Review
Answer Key

Multiple Choice
1a, 2d, 3d, 4c, 5d, 6¢, 7d, 8a, 9d, 10a, 11b, 12, 13d, 14a, 15a, 16a, 17¢

Short Answer CHy CH 3

1. Use the information in the table below to answer the following question. CH’
CH; & H 1, 3 diaxial interaction 3.8 kJ/mol
H < H eclipsed 4.0 kJ/mol
H < CH; eclipsed 6.0 kJ/mol
CH; < CH; eclipsed 11 kJ/mol Feans —l,'L‘
CH; < CH; gauche 3.8 kJ/mol —_—
Consider the following two compounds: Ao ﬂw,'l S . < H 5
trans-1,2-dimethylcyclohexane eqelohexane Cis-1, L-/./,_’M,)Z’/.
cis-1,4-dimethylcyclohexane 670/,4 PX bnp

Draw the most stable conformation of each molecule. Use the data in the table above to calculate the total strain energy of each
structure. Indicate which, if either, is more stable, and calculate the energy difference between the two structures.
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2. Name the following compound: -

OH
2/
1

ans: 3-(iodomethyl)-2-isopropyl-1-pentanol

3. Compound A, C;Hy4, was found to be optically active. On catalytic reduction over a palladium catalyst, one equivalent of
hydrogen gas was absorbed, yielding optically active compound B, C;H;s. When compound A was treated with KMnO, in an
acidic solution, CO, bubbled out and compound C was formed. Compound C has the formula C¢H,,0, and it is an optically
active ketone. Draw the structures of compounds A, B, and C.
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Reactions
Draw all possible products resulting from the reaction below: 6

2. What reagents are required to accomplish the transformation indicated below"

)\/ 1, ")’H}, THF
- 2. Haly, 01

( Abre. mety] Shifr)

c,l ¢!
OH
3.  tramns-2-butene SR EE
¢
meHy
4
ct , ¢! p/u 4
“ KOH Cl
——> - —_— veoel Cnaat.
n CH,CH,OH CH.Cl,
CH, CHs

1. Hg(OAc),, H,O/THF
g( )2 2 O”
5. 2.NaBH,

oH 10 10
1.0s0, HIO, W
6 — = a
‘ 2. NaHSO;, H,0 H,0
O

OH
2) Zn, H;0"
H3C OH H3C Br
8. H 6/‘
ether
Soc |+
B W S SaH ——— N
/Qy("dcqe
CH,OH CH,Br
10. /)6(3 ’
Cther

11. Draw all possible products for the following reaction:
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Mechanism
1.  When 3-methylcyclohexene reacts with HCI in ether, one of the products is 1-chloro-1-methylcyclohexane. Show the complete
mechanism for the formation of this product using the curved arrow formalism.
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2. Show the complete mechanism for the reaction of 2-methyl-2-pentanol with HBr.
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Synthesis

1. acetylene as your only source of carbon el 3-methyl-3-pentanol
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3 1-bromobutane ———) 2-hexanol
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6. 1-butanol —Lq—> butanoic acid
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