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Chemistry 233
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Rb Sr Y Zr | Nb | Mo | Tec Ru | Rh | Pd | Ag | Cd In Sn Sb Te | Xe
8547 | 8762 | 8891 | 9122 | 9201 | 9504 | (98 | 101.07 | 10291 | 106.42 | 107.87 | 112.41 | 114.82 | 11871 | 12176 | 1276 | 1269 | 131.20
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Cs Ba | La* | Hf Ta w Re Os Ir Pt Au | Hg Tl Pb Bi Po At Rn
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Using the reagent bank provided, select the appropriate reagent to carry out each of the following
reactions.
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Predict the product and show the full electron pushing mechanism for the Sx1 reaction below.
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10. Predict the major product for the reaction shown below and then draw the complete electron

pushing mechanism. Include initiation, propagation, and termination steps. You can just assume
NBS give a steady concentration of Bro.
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11. Although the compound below does not have any 3-hydrogen, it readily undergoes elimination,
even in the presence of a weak base such as water. 1. Predict the elimination product. 2. Explain
why this elimination is so energetically favorable.
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12. Rank the indicated bonds in order of increasing bond strength then provide an explanation for
your ranking. @ weakest
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13. Predict the major product(s) for each of the reactions shown below. Indicate the operative
mechanism (Sn1, Sn2, E1, or E2) and show stereochemistry where appropriate.
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14. The alkyl iodide shown below has the potential to form four different products upon
elimination. Draw each of these products in the boxes provided.

a. Which one would be the major product if NaOtBu (bulky base) were used as the base?
=

b. Ifthe reaction were carried out in CH3CH20- and acetone, what mechanism would
predominate?

EZ

c. Which one would be the major product if CH3CH20- were used as the base?

A

15. Provide a reasonable synthesis for the compound shown below using the provided starting
material and any other organic or inorganic reagents.
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16. Circle the faster reaction in each set and provide a very brief explanation for your choice.
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17. For each compound below: a. Circle the proton(s) that you would expect to be the most
downfield (you may need to draw in the protons). b. Determine the number of distinct protons
in each structure.
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18. Label the expected splitting (coupling) for each proton in the molecule below.

d | —H H=|dt
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19. Construct a simulated 'H NMR spectrum for the molecule shown below. Be sure to draw signals
with correct splitting and write the appropriate integration values above each signal.
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20. A molecule and its NMR spectra are shown below. Correctly label each peak with the letter of
the proton that it corresponds to.

H NMR IS .
ay e
Q C‘ \ OH H
b H CH
C @ e cHH ’ 3
| | I |
8 o 7 6 5 PF{;M 3 2 A 0

This \I(nxg\ \d 1S Lmuguallj —Fo— dowry(:c,‘c! -Gr vcaseny
at e J?L’I Vot \/\gv{_ a Clhavee b covr

Page 6 of 7



21. Deduce the structure of a compound with the molecular formula CsH100 that exhibits the

following IR, 1H NMR, and 13C NMR spectra. The IR and 13C spectra may be useful, but are not
necessary to answer this question. You should be able to deduce the structure from the 1H NMR

alone. cs\-\\QQ = | Unsakurabion

100

80

60

40+

% Transmittance

20

L L L L L L L A A E L A EL L I
4000 3500 3000 2500 2000 1500 1000
Wavenumber (cm ™’

Proton NMR O

e ‘
iy ML
b I

L P e LA B B S S T T Ve L L AL L AL RLLL RS LA R

W 5.0 4.5 4.0 3.5 16 14 12 1.0
all Chemical Shift (ppm)

Carbon NMR

| i

LN L S e B S B B e B B B e B B B e B B e
! I ' | ! 1 ! 1 ! I ! | ! I ! !

140 120 100 80 60 40 20 0
Chemical Shift (ppm)

N Page 7 of 7



OH

) “s THF o
e NaOH
Ew‘ S o ﬁf

/—-CJQ
@— (onderice] bugprdvet)



