ORGANIC CHEMISTRY < FALL 2014, LANEY COLLEGE

CHEM 12B (L1/L1L) INSTRUCTOR: S. CORLETT

EXAM 2 (250 points, 5 EC points) Page 2 of 8

1. Provide IUPAC names for the following compounds. (20 points)
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2. Provide structures for the following compounds. (30 points)
a. (25,3S,4R)-2,3-epoxy-4-cyclobutylhex-5-en-1-ol <>
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3. Explain why ether solvents, such as Et,0 and THF, are required to perform Grignard reactions. (5 points)
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4. The ketone shown below, “P2P,” is an infamous starting material for the street drug methylamphetamine (“meth”). Show
how to convert bromobenzene into this ketone using any reagents that you want, but must include an epoxide at some
point. Show all intermediates.
(20 points)
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Show the reagents necessary to accomplish the two transformations. Explain your reasoning behind the choice of reagents,

i.e., why they give the different products E) (20 points)
0 ) - \
/\/|<(’) s ' e b ¢ WA)Z@PL}J
’//,' SR — /\A/O\ L Of M ‘4@ —?_70 e /fﬂ_ﬂ
= dindy avd adds

_)244/_) Lu‘,v JJ’/.JJ C N
4 Meadd /lu,,ua/,a»))

O/ Ceen
(0] o £ LA AN
/\)<' 2 > /\}(/OH

b

B SN Py

H+ — ) 4 7 t

of . U é’{/wcjo;(D voeake W/&Api’;/vz’ w4 X
[ /@ f&ﬁ‘ﬂo' Sorg emeg o QJUJ&(/&

/\/i'/\’: Fo epoe de wndd A -

@5 |\(.(') ol Mﬂ/ ’ ,64,1 P/\ gj/ff/v “[/’4""/‘424

et ) 7,

SW, Jetsans w«ﬁ\y\p

¥ ./»y/g ‘/N_,L{/_}/;w@ﬂ ’bw/’. 9(

well Lo Lol MJ@""ZJ/‘”

Wy o a /Qa/v/q e




8.

ORGANIC CHEMISTRY
CHEM 12B (L1/L1L)

FALL 2014, LANEY COLLEGE
INSTRUCTOR: S. CORLETT
EXAM 2 (250 points, 5 EC points)
6.

Page 4 of 8
Draw the pi molecular orbitals of 1,3,5-hexatriene and their relative energy levels. Show how these orbitals are filled with
electrons in the ground state. Indicate which orbital is the Highest Occupied MO (HOMO) and which is the Lowest
Unoccuupied MO (LUMO). Finally, describe what happens when 1,3,5-hexatrienene absorbs in the UV region at 258 nm.

(40 points)
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The Diels-Alder reaction shown below gives only the exo addition product as the only isolated product. Which product
shown below is the exo product? Considering the thermodynamics and kinetics of this reaction, and using an energy
diagram, explain how and why the endo rule is “violated” in this case. (20 points)
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Show the product from the following pericyclic reaction. Clearly show the stereochemistry of the product.

(10 points)
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9. One of the two compounds below reacts with aluminum chloride and the other one doesn’t. Show the intermediate
formed from the one that does and explain why the other one doesn’t. (10 points)
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10. Unlike benzene, 1,3,5,7-cyclooctatetraene has two different carbon-carbon bond lengths, 1.33 Aand 1.46 Aanditis
definitely not planar. Clearly explain why (draw pictures if necessary). (10 points)
Extra Credit. Suggest an alternate name for this compound. (5 EC points)
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11. For each of the following molecules or ions indicate whether they are aromatic, anti-aromatic or non-aromatic. (20 points)
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12. In the following synthesis, fill in the products or reagents. (15 points)
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13. Show the expected product (or products) from the following reaction. (10 points)
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14. Use the NMR data sheets (from lecture) to calculate the proton and carbon NMR chemical shifts for phenol. Explain how
the chemical shift data indicate whether the aromatic substituent is an activating or deactivating group and whether it is an
ortho/para director or a meta director in an Electrophilic Aromatic Substitution reaction (SeAr). (20 points)
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Tables from:

http://www.chem.wisc.edu/areas/reich/chem605/index.htm

Benzene Substituent Effects for ‘H NMR
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Benzene Substituent for >C NMR
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