Spring 2020 Org II Exam #1 Ch 14-17 (50 points)

Name:

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
Electrophilic Aromatic Substitution (EAS) reactions are allowed or
forbidden.

2)  Epoxides do not react under neutral and basic conditions.

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

4)  Aniline (Ph-NH>) undergoes EAS reactions slower than Benzene.
5)  Unsymmetrical epoxides have zero ring strain.

6)  For buta-1,3-diene, the lowest energy conformation is the s-trans
conformation.

O
O CO,CHj,4 Diels-Alder \}Ii002CH3
» /4
\ / [COZC H3 Reaction COZCH3

8)  This is a bonding molecular orbital:

3388

9)  3-Ethylfuran has the molecular formula C¢H;O.

7

10) “Conjugation” means three or more, consecutive, aligned and
interacting p orbitals.
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11) Draw 2-methylpyrrole in line angle (stick figure) form. (2pts)

12) Indicate which of the following molecules are aromatic, non-aromatic or
anti-aromatic. (Assume all the species are planar). (9pts)

H H
A 5’ (\
| NN @ @A @

13) (4pts) Draw in the curly arrows to complete this mechanism.

on
/k/\(\O,H - /k/\’/\é:@ H2O
Br Br
J\/\((])
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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)

QCOzH HNO;, H,S0,
— HBr
>
)
@_COZH Na, NHs, CHsOH
(Birch Reduction)
\\ Br,, FeBrj
)

NO,

Br—@—NOZ NaNH,

15) (1+1pts) By drawing out the appropriate figure, use the polygon rule to
demonstrate that cyclobuta-1, 3-diene is anti-aromatic.

Y

Y
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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
A, — QA »
H E

17) (1+2=3pts). What is the geometric requirement for a diene to react in a
[4+2] cycloaddition?

Draw the diene and dienophile which could be reacted in a Diels Alder

reaction to produce the following cyclohexene.
F CF3
- 1T
F “/CF,
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18) (6pts) “Metronidazole” or “Flagyl” is an antibiotic medication often
used to treat bacterial vaginosis or other pelvic inflammatory diseases. Tens
of millions of prescriptions for this molecule are written every year in the
US. The structure of Metronidazole is shown below:

A

4

s
02N N)\CH3

B/ HoH

a) What is the molecular formula (CHxNyO,) of this molecule? (2pts)
b) Is this a 67 aromatic molecule? (1pt)

c) How many chiral centers are in this molecule? (1pt)

d) Which ring Nitrogen (A or B) is more basic? (1pt)

e) Justify your answer to part (d) in one sentence. (1pt)
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***BONUS Points (up to 3 points)***
The IUPAC name of the below medication is 2-(2-Methyl-5-nitro-1H-
imidazol-1-yl)ethanol. But in Q18 we see that it is more commonly referred
to as “METRONIDAZOLE”, which comes from joining the terms
METHYL, NITRO and IMIDAZOLE.
Circle on the below molecule the following parts:

methyl nitro imidazole

Is
O5N N)\CHS

OH
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Spring 2020 Org Il Exam #1 Ch 14-17 (50 points)

. T i ) ) "‘ W —_ N
Name: % HE: WAN ol
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
Electrophilic Aromatic Substitution (EAS) reactions are allowed or i{d,

forbidden. L’-\\&-K

2)  Epoxides do not react under neutral and basic conditions. i‘r \\r<_

3) Thermodynamic control means the major product will be the one that
is the most stable. = 7

\

4) Aniline (Ph-NH,) undergoes EAS reactions slower than Benzene. \_ "\&_x;;

5)  Unsymmetrical epoxides have zero ring strain. \“ \Co

6)  For buta-1,3-diene, the lowest energy conformation is the s-frans—
conformation. \

7)
0

O CO,CH3 Diels-Alder \ﬁCOzCHs —
- /4 | \ ~
CO,CH = \LO
\ ] [C020H3 Reaction A= \r =

8)  This is a bonding molecular orbital:

R

9) 3-Ethylfuran has the molecular formula C¢HgO. ~ ‘l

10)  “Conjugation” means three or more, consecutive, aligned and ——
interacting p orbitals.
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I'1) Draw 2-methylpyrrole in line angle (stick figure) form. (2pts)

W

NN
\_//

12) Indicate which of the following molecules are aromatic, non-aromatic or
anti-aromatic. (Assume all the species are planar). (9pts)

H, H

X b~
B & >
N \ O
H‘qwi 13 Non -4¢ Nen-As Non-44
O Xp @/Br | NS
O o o C
Ac Nor-Ar Non ~As Nomadi ¢

v
A INON— 1

H,0
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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)

@CO?H HNO3, H2SO4 _ _/H‘hf — .U
N ¥
— HBr _—
O_<::> ‘ Vo) |
P 1/
<:::>——cchr| Na, NHg, CoHsOH |y /=
(Birch Reduction) "~ 0, H

T Brp, FeBry | )= \ /‘-—]
O@ e " #_\X_d// & C ——\L// B_,—

\

Y

NO, NO

Br—«<::§%—N02 dcliy S uuu—/(ﬁi1:<Nob

15) (1+1pts) By drawing out the appropriate figure, use the polygon rule to
demonstrate that cyclobuta-1,3-diene is anti-aromatic.

.

m i 7S i E
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\ /
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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)

2%
ot
H - E
\

||I

|

'1
o l ) g |
TN
— )

®

™

17) (1+2=3pts). What is the geometric requirement for a diene to react in a

[4+2] cycloaddition?
\i\ MU \r\\’. ‘-\}IA\'-J k'-‘ ‘-."L_\-’\-tkai o

| S-S l‘ Co f\{u: Mmelbon

Draw the diene and dienophile which could be reacted in a Diels Alder

reaction to produce the following cyclohexene.
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18) (6pts) “Metronidazole” or “Flagyl” is an antibiotic medication often
used to treat bacterial vaginosis or other pelvic inflammatory diseases. Tens
of millions of prescriptions for this molecule are written every year in the
US. The structure of Metronidazole is shown below:

A

4

W .
1)
O,N N»\CHs

B OH

a) What is the molecular formula (C,HN,O,) of this molecule? (2pts)
| .--.F | R o

b) Is this a 6@ aromatic molecule? (1pt)
€S

¢) How many chiral centers are in this molecule? (1pt)

-

Zero

d) Which ring Nitrogen (A or B) is more basic? (1pt)
R

e) Justify your answer to part (d) in one sentence. (1pt)

?‘M'\‘Jf\ﬁb« ok B Lo i\&.W\‘c\ the @whcd\gk\),m\;‘ams
‘ ‘ |

\\, WHONC %(‘ e_;_\ r\ u\. Y et \‘\"\\L--.L; T_\\_: Qabrkr\ﬁ\p_\?p\_
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***BONUS Points (up to 3 points)***
The TUPAC name of the below medication is 2-(2-Methyl-5-nitro-1H-
imidazol-1-yl)ethanol. But in Q18 we see that it is more commonly referred
to as “METRONIDAZOLE”, which comes from joining the terms
METHYL, NITRO and IMIDAZOLE.
Circle on the below molecule the following parts:

methyl [ nitro imidazole

iy
_, \
O,N N)\-CH::,

OH
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