Spring 2018 Org II Exam 2 Ch 18-19 50 points
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If you do not wish to have your graded exam script placed outside my office, then please
check this box []

1-10) are True or False (10pts)
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Aldehydes and ketones both contain a C=0 double bond.
Nitration of Benzene, followed by reduction, produces Aniline.

An ylide is an overall neutral molecule which contains two formal
charges of the same sign on adjacent atoms.

Wittig reactions generate alkanes.

Tollen's reagent (Silver Mirror test) is used to distinguish between
ketones and amines.

The cyanide anion contains three nitrogens and is a good nucleophile.

Cyclic acetals are formed when aldehydes (or ketones) react via
condensation with a diol under acidic conditions.

Sandmeyer chemistry involves the reactions of arene diazonium salts
with copper (I) salts.

Hofmann eliminations involve a sterically demanding leaving group.

Nitrogen inversion (of stereocenters) involves the rehybridization of
the Nitrogen between sp® and sp>.
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11) (3pts) Name the general class of organic compound (functional group)
that each of these molecules belong to.
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12) Draw a Lewis structure (including lone pairs / formal charges) for the
following two species. (4pts)

+
R—NCO CH3—N;
(isocyanate) (methyldiazonium cation)

13) Circle the most basic atom in each of the following species. (4pts)
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14) Name the following compounds in IUPAC acceptable terms. (2+3=5pts)

O

A~
O ™

(15) (2+2+2 = 6pts) a) What is the definition of a condensation reaction?

b) List the three desirable properties of a protecting group.

c) Many odorous (smelly) compounds produced by the human body when
we sweat contain amines and other basic functional groups. Some people
believe that adding vinegar (acetic acid/ethanoic acid) to their washing
machine rinse cycle helps to remove these smelly molecules from their
clothing. Briefly state whether there is any scientific or chemical explanation
for this laundry practice.
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16) Provide the products (2+2pts) and the reagents (3+3+3pts) for these
reactions. (13pts)
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2) CuCl, HCI
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17) Write the mechanism (i.e. curly arrows) for the acid catalyzed
nucleophilic addition of water to acetone (propanone), producing the ketone
hydrate. (Spts)

**Bonus question (up to 2pts)**

Explain why the conversion of aldehydes and ketones into their
corresponding (solid or crystalline) hydrazone and carbazone derivatives
was so important to synthetic chemists back in “the olden days” (meaning
before modern instrumentation like HPLC-MS or NMR were widely
available).
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Spring 2018 Org II Exam 2 Ch 18-19 50 points
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1) Aldehydes and ketones both contain a C=O double bond. |
2)  Nitration of Benzene, followed by reduction, produces Aniline. |

3)  Anylide is an overall neutral molecule which contains two formal —
charges of the same sign on adjacent atoms. % \&=

S

4) Wittig reactions generate alkanes. 'i'/-yt \ 10

S)  Tollen's reagent (Silver Mirror test) is used to distinguish between /~ (
ketones and amines. N

6)  The cyanide anion contains three nitrogens and is a good nucleophile. tz ($o
7)  Cyclic acetals are formed when aldehydes (or ketones) react via_—
condensation with a diol under acidic conditions. \

8)  Sandmeyer chemistry involves the reactions of arene diazonium salts _—
with copper (I) salts. -

4”‘

9) Hofmann eliminations involve a sterically demanding leaving group:~ \

10)  Nitrogen inversion (of stereocenters) involves the rehybridization of
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the Nitrogen between sp® and sp”. &
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11) (3pts) Name the general class of organic compound (functional group)
that each of these molecules belong to.
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12) Draw a Lewis structure (including lone pairs / formal charges) for the
following two species. (4pts)

+
R—NCO CH3—N;
(isocyanate) (methyldiazonium cation)
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13) Circle the most basic atom in each of the following species. (4pts)
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14) Name the following compounds in [IUPAC acceptable terms. (2+3=5pts)
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(15) (24242 = 6pts) a) What is the definition of a condensation reaction?
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b) List the three desirable properties of a protecting group.
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¢) Many odorous (smelly) compounds produced by the human body when
we sweat contain amines and other basic functional groups. Some people
believe that adding vinegar (acetic acid/ethanoic acid) to their washing
machine rinse cycle helps to remove these smelly molecules from their
clothing. Briefly state whether there is any scientific or chemical explanation
for this laundry practice.
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16) Provide the products (2+2pts) and the reagents (3+3+3pts) for these

reactions. (13pts)
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17) Write the mechanism (i.e. curly arrows) for the acid catalyzed
nucleophilic addition of water to acetone (propanone), producing the ketone
hydrate. (Spts)
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**Bonus question (up to 2pts)**

Explain why the conversion of aldehydes and ketones into their
corresponding (solid or crystalline) hydrazone and carbazone derivatives
was so important to synthetic chemists back in “the olden days” (meaning
before modern instrumentation like HPLC-MS or NMR were widely
available).
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