Spring 2019 Org 11 Exam #1 Ch 14-17 (50 points)

Name:

1

2)

3)

4)

5)

6)

7

8)

9

10)

If you do not want your graded exam placed in the box outside my office, then please

check here O
(1-10) are True/False. (10pts)
Woodward and Hoffmann created the rules that predict whether
pericyclic reactions proceed thermally or photochemically.
Normal ethers are unreactive under neutral and basic conditions.

Thermodynamic control means the major product will be the one that
is most stable.

Nitrobenzene undergoes EAS reactions slower than Benzene.

Unsymmetrical epoxides give products with different regiochemistry
with basic ring opening compared to acidic ring opening.

For buta-1,3-diene, the lowest energy conformation is the s-cis
conformation.

Aromatic species have very stable, delocalized © bonding, and
undergo substitution reactions preferentially to addition reactions.

553

Oxetane is a six membered ring with one oxygen.

This is a bonding molecular orbital:

“Conjugation” means three or more, consecutive, aligned and
interacting p orbitals.

11) Draw 4-Chlorophenol in line angle (stick figure) form. (2pts)
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12) Indicate which of the following molecules are aromatic, non-aromatic or
anti-aromatic. (Assume all the species are planar). (9pts)
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13) (4pts) Draw in the curly arrows to complete this mechanism.
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14) Predict the major products in the following reactions (if you believe no
reaction will occur, indicate this!), paying attention to regio/stereo-
chemistry where applicable. (5x2=10pts)

NO,

CIONOZ NaOH

\\_® Bry, FeBrs .
Br,, hv
(Free Radical

Reaction)

Y

Y

CH;MgBr

Y

Ao

@—m HNO;, H,S0,

15) (1+1pts) Using the polygon rule, show that Benzene is aromatic.
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16) Write the mechanism (i.e. curly arrows) for the following generic
Electrophilic Aromatic Substitution. (You do not need to draw all the
resonance structures of the intermediate sigma complex). (4pts)

@ O

E X
—_— H-X
H E

17) (1+2=3pts). Furan reacts in a Diels Alder reaction to generate the
following product.

heat
FURAN =\ > 7 H

CO,H

a) Draw the structure of Furan.

b) The following isomeric product is NOT generated in this reaction. Very
briefly explain the difference in the products, and justify why one is
produced (and the other is not).

o)

AZeon

H
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18) “Cannabinoid” refers to compounds that act on cannabinoid receptors in
cells that alter neurotransmitter release in the brain. Cannabis (Marijuana)
contains at least 100 different cannabinoids.

The primary psychoactive molecule in cannabis is THC, which creates the
“high” or “stoned” feeling, whereas recent interest has increased in the
molecule CBD which has zero psychoactivity (i.e. does not get you “high™),
but does have positive effects on anxiety, cognition, inflammation, PTSD
and pain relief.

The structures of the two above cannabinoids are shown below:

a) THC and CBD are isomers. What molecular formula (e.g. CxH,0,) do
they have in common? (1pt)

b) THC has an ether functional group, whereas CBD does not. Circle one of
the above structures to identify which isomer is CBD. (1pt)

¢) Indicate with an arrow, the aromatic ring in THC. (1pt)

19) Provide the reagents to achieve the following transformation (but be
aware that both the carboxylic acid, and sulfonic acid groups are META
directing). (3pts)

c— 0O

SO4H
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**BONUS Points (up to 2 points)**
How many chiral centers are in the cannabinoid structure below?

Circle the most acidic Hydrogen in this molecule.
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Spring 2019 Org Il Exam #1 Ch 14-17 (50 points)
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If you do not want your graded exam placed in the box outside my office, then please

check here O

(1-10) are True/False. (10pts)
1)  Woodward and Hoffmann created the rules that predict whether/i’
pericyclic reactions proceed thermally or photochemically.

2)  Normal ethers are unreactive under neutral and basic conditions. [
. . . ".r"__'_-
3) Thermodynamic control means the major product will be the one that |
is most stable.

4)  Nitrobenzene undergoes EAS reactions slower than Benzene. j

- i)

5) Unsymmetrical epoxides give products with different regiochemistry (
with basic ring opening compared to acidic ring opening.

06) For buta-1,3-diene, the lowest energy conformation is the s-cis ] ( )
conformation. alie

7)  Aromatic species have very stable, delocalized © bonding, and —
¥ f . “ . . . \
undergo substitution reactions preferentially to addition reactions. |

8)  This is a bonding molecular orbital: f\”
9)  Oxetane is a six membered ring with one oxygen. \[, lA

10)  “Conjugation” means three or more, consecutive, aligned and_-
interacting p orbitals.

I'1) Draw 4-Chlorophenol in line angle (stick figure) form. (2pts)
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12) Indicate which of the following molecules are aromatic, non-aromatic or
anti-aromatic. (Assume all the species are planar). (9pts)
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13) (4pts) Draw in the curly arrows to complete this mechanism.
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14) Predict the major products in the following reactions (if you believe no
reaction will occur, indicate this!), paying attention to regio/stereo-
chemistry where applicable. (5x2=10pts)
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15) (1+1pts) Using the polygon rule, show that Benzene is aromatic.
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16) Write the mechanism (i.e. curly arrows) for the following generic
Electrophilic Aromatic Substitution. (You do not need to draw all the
resonance structures of the intermediate sigma complex). (4pts)

&
)
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b
'R

17) (14+2=3pts). Furan reacts in a Diels Alder reaction to generate the
following product.

O
heat
FURAN =\ . 4 H
CO,H :
CO,H
a) Draw the structure of Furan. g
b{\,}\ C/

b) The following isomeric product is NOT generated in this reaction. Very
briefly explain the difference in the products, and justify why one is

produced (and the other is not).
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18) “Cannabinoid” refers to compounds that act on cannabinoid receptors in
cells that alter neurotransmitter release in the brain. Cannabis (Marijuana)
contains at least 100 different cannabinoids.

The primary psychoactive molecule in cannabis is THC, which creates the
“high” or “stoned” feeling, whereas recent interest has increased in the
molecule CBD which has zero psychoactivity (i.e. does not get you “high”),
but does have positive effects on anxiety, cognition, inflammation, PTSD
and pain relief.

The structures of the two above cannabinoids are shown below:

a) THC and CBD are isomers. What molecular fOI‘lel'l (e.g. CiH, O ) do
they have in common? (1pt)

b) THC has an ether functional group, whereas CBD does not. Circle one of
the above structures to identify which isomer is CBD. (1pt)

¢) Indicate with an arrow, the aromatic ring in THC. (1pt)

19) Provide the reagents to achieve the following transformation (but be
aware that both the carboxylic acid, and sulfonic acid groups are META
directing). (3pts)
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**BONUS Points (up to 2 points)**
How many chiral centers are in the cannabinoid structure below?

o
'

Circle the most acidic Hydrogen in this molecule.
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