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‘Question 1 (8 points) Miscellanecy/ NMR questions.

a) In the box below each molecule, indicate how many sets of equivalent hydrogens the
molecule has. Each set will give rise to a different resonance signal in the 'H NMR spectra.
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d) In the following structures 2 meéxylene Rydrogens are bolded. In which compound would
the bolded methylene hydrogens resonate upfield (towards the right of the spectra, smaller

ppm). Circle your answer.
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.+ 2. (9 points) NMR. The IR spectrum of a compound, molecular formula C;H,40,, shows a
strong absorption around 1700 cm™. From this information and the hydrogen and carbon
NMR spectra provided below determine the structure.
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3. (9 points) NMR. Molecular formula CsHgO. From this information and the hydrogen and
carbon NMR spectra provided below determine the structure.
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4. (10 points) Nomenclature. Provide a structure for each of the following.

a. 4-bromocyclopentene

By

b. propylmagnesium bromide

c. 3-methyl-2-pentanone

d. 3-hydroxybutanal j\i
H

e. 2,2-dimethylcyclohexanecarboxaldehyde o

~%

Page 6 of 15



NAME: Exam 1/610B/Pagenkopf

(12 points) There are two parts for each of the following questions. For the part a, show the
expected products from the reaction. In your answer to part a assume a work-up and show
the alcohol products, not the metal alkoxides. For part b of each question, show how the
organometallic reagent used in part a can be made from any inorganic reagents you need and
an organic molecule containing any combination of the following atoms: carbon, hydrogen,
chlorine, bromine, iodine, oxygen or nitrogen.

5a. Show the product from the following reaction
5b. Show how to make the organometallic reagent

o
H3C
MgBr + —_—
CHs

Y\Br FINTTT 76

olt

6a. Show the product from the following reaction
6b. Show how to make the organometallic reagent

Awe s P — *
excess
| o oft

3

/‘\/q + M\S_—%//}\/MJC/
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7. (9 points) Show the expected products from the following reactions. You may assume the
reaction is finished with a standard workup if needed.

Ak

C.
H3C.CU.CH3
Li

excess

+
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8. (12 points) Show the expected products from the following reactions. You may assume
the reaction is finished with a standard workup if needed.

a.
0 /?i
X + Homger — | T N CH}
)

OCHjs CHS

)\ MgBr

oH
H)O‘\,< . O/Na_, G/e)\g
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H + Na—C=N e
pH 10 =<

6 —T—Alomic number PERIODIC TABLE OF THE ELEMENTS
C ——Symbol
12.0117——Atomic mass Atomic masses are based on 12C. Atomic
Groups masses in parentheses are for the most
1A stable isotope.
Periods [
H
1.00079| HA
3 4
Li | Be
8.941 | 9.01218
11 12
Na | Mg
22.98971 24.305 —vis - s
19 20 28 29
K |Ca Ni | Cu
39.0963 | 40.08 5870 | 63.548
7 38 48 47
Rb | Sr Pd | Ag
854878 87.82 108.4 |{107.868
55 56 78 78
Cs | Ba Pt | Au
132.9054 137.33 195.09 {196,
87 88
Fr | Ra
(223) ]228.02
58 | 59 | 60 | € | 62 | 63 | 64 | 66 | 6 | 67 | 8 |68 |70 |71
Ce | Pr iNd |[Pm |Sm {Eu [Gd | Tb Ho |Er (Tm {Yb |[Lu
140.12 1409077} 144.24 | (145) | 150.4 | 151.96 | 157.25 158.9254] 16250 he4 187.26 Jes. 173.04 |174.967

tActinide series

90 91 92 3 94 95 96 97 100 101 102 103

98 | 99
Th | Pa U [Np|Pu|Am|Cm Bk |Cf [ Es {Fm | Md| No | Lr
03842310359 238 020 237 (264) | (43) | (247) ] (247) | (251) | (252) | (257) | (258) | (259) | (260)
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9. (9 points) Show the expected products from the following reactions.
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...continued
c. Draw a resonance structure of the product.
© ® @

1

Phy P A~

10. (4 points) Propose a synthesis of the following structure starting with a molecule of 6
carbons or less and any inorganic reagents. You may use triphenylphosphine (which

contains more than 6 carbons) as a reagent in your synthesis.

CHs
e g _ _@]
Hzcﬁ Ph, P a ety (msp—-— — fhF
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(12 points) Each of the following alcohols can be prepared by both of the following
reactions:

a) epoxide + organometallic reagent — alcohol ~ *

b) aldehyde or ketone + an organometallic reagent — alcohol

Propose two syntheses for each of the following molecules starting from a) an epoxide and b)
a carbonyl compound (aldehyde, ketone, etc.).

1laand 11b.

Grignacd
< ::Squliﬂ\:ww) O r
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...continued

12a and 12b

5,
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AT

)W + BrmgeH,

\g/\( + RBeMg—
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08 13. (6 points) Show the expected products from the following reactions. You may assume
| the reaction is finished with a standard workup if needed.

a.

Ha v
: o
transition metal catalyst

a) BH3 /\bﬂ
-
O/ b) NaOH, H,0, L_/]

z 25 > | ~—_ 2 F-b

b) NaOH, H,0, I\
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