Sp2006 Org Il Exam #1 Ch (14-17) (100 points)

NAME:

To not have your graded script placed outside my office please check this boxD
1) Draw a Lewis structure for a chemical species whose bonding is not
accurately described by a Lewis Structure, and draw a more realistic
delocalized / hybrid representation of that species. (3pts)

2) Indicate which of the following molecules are aromatic, non-aromatic or
anti-aromatic. (Assume all the molecules are planar). (15pts)

o C O

3) How many chiral centers are in each of the following molecules? (4pts)

0

CO,H 7 H
CO,H —Br

Br
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4) By applying the polygon rule to the below cyclic hydrocarbon:

O

a) draw out the MO energy level diagram

b) label the MO’s using =;....m7*

c) circle one pair of degenerate orbitals

d) draw in the electrons and predict whether this compound is aromatic or
antiaromatic. (8pts)
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5) The following compound was produced in a Diels-Alder reaction.
Ck;
CFk;

How many sp® hybridized carbons are in this molecule?
Avre trifluoromethyl substituents electron donating or electron withdrawing?

Draw the diene and dienophile which react together to give this product.
(10pts)
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6) Predict the products in the following reactions (if you believe no reaction
will occur, indicate this!), paying attention to regio/stereochemistry where
applicable. (21pts)

O heat

{ ) n~Ne—=—cn -
@COZH HNOs, H,SO,

H4H7CHZCH3 NaOCH,, CH4OH
H CH,CH, .

C on 1) NaOH R
3 2) CH3CH,Br
© CO, HCI, AICls, Cul

2 equivalents

@ of mcpba

NO,

\J

CHsClI, AICl,

SpO6org2el Page 4



7) When one equivalent of hydrogen chloride is added to the following
conjugated diene, a mixture of two products is formed.

x H'Cl _

1) Draw the two products

i) Provide the step-by-step mechanism which explains the generation of
both products.

i) If the reaction temperature was increased by 69°C, which product would
increase in yield? (9pts)
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8) Design synthetic routes for the following two transformations. (12pts)

® o
O,N

CHj CH; CHj

C o

NH,
(in exactly a 1:1 ratio)

2
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9) Please fill in the blanks (reagents and compounds). (18pts)

@ heat
;

Br

Q
© > QC > PhCH,CgHs

W, )

NO,
PhOOO—CHZCFZH excess H-Br
Br
O — =
NO,
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*Bonus question* (up to 3pts)
Predict, with an explanation, which of the two below compounds is the most
acidic.

F:C. H HsC_ H
FsC CFs HsC CHs
FsC CF, HsC CH;

SpO6org2el Page 8



Sp2006 Ore II Exam #1 Ch (14-17) (100 points)
NAME: \’hé Dars O’%’u\

To not have your graded script placed outside my office please check this box
1) Draw a Lewis structure for a chemical species whose bonding is not
accurately described by a Lewis Structure, and draw a more realistic
delocalized / hybrid representation of that species. (3pts)

[} o

P © o VE . {*-., Fe L
D+ @ ;eleandy S\

2) Indicate which of the following molecules are aromatic, non-aromatic or
anti-aromatic. (Assume all the molecules are planar). (15pts)

o © O
Non

-N'(‘)f.\ f\J\'}f\
X A
] M - Il &
= < N/ .
*‘!V\{Z\ A"‘B Reonabie %&‘CHC{R(
)
0 B S

%\*ON—C\\“(. Al\‘b. AW@CI\QL

3) How many chiral centers are in each of the following molecules? (4pts)
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4) By applying the polygon rule to the below cyclic hydrocarbon:

8

a) draw out the MO energy level diagram /

b) label the MO’s using m,....17*

c) circle one pair of degenerate orbitals /

d) draw in the electrons and predict whether this compound is aromatic or
antiaromatic. (8pts) i
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5) The following compound was produced in a Diels-Alder reaction.
A %

How many sp® hybridized carbons are in this molecule? é

Are trifluoromethyl substituents electron donating or electron withdrawing?
Hodesn W \[:\\&mﬁ%

Draw the diene and dienophile which react together to give this product.

(10pts)

LAV

2
HI‘% \*‘
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6) Predict the products in the following reactions (if you believe no reaction
will occur, indicate this!), paying attention to regio/stereochemistry where
applicable. (21pts)

O heat

\D
@—002H HNO3, H,S0, (s
;». O }‘CO;.H

0
H—H—CHZCHa NaOCH3, CH30H 1 ?\J
H CH,CH, " Oy,
M L,

HC OH HNaoH ___, ﬁ\/g\i““
? 2) CH4CH,Br = O = U CHy
CO, HCI, AICl5, Cul |
= C.-*H

2 equivalents

@ of mcpba ; @
O:m.\ . - m\}"ﬁ f

NO,

CHaCL AICl; Mo CQQQ s
b
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7) When one equivalent of hydrogen chloride is added to the following
conjugated diene, a mixture of two products is formed.

—_ H-Cl " —T: 1—\
Cy

1) Draw the two products

i1) Provide the step-by-step mechanism which explains the generation of
both products.

ii1) If the reaction temperature was increased by 69°C, which product would

increase in yield? (9pts) ‘ ‘
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8) Design synthetic routes for the following two transformations. (12pts)
L CHaCty Ay

@ 2. Hnoy, Mo /©/C02H
3. KnQ, e ON
= _ :
) ==y o

\
I\JOL

CHs CHs CHs,

1. Uy, Ads
@ Lo NaAM, WA @\
NH,

\ NH>
(in exactly a 1:1 ratio)
i@ il
Ql
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9) Please fill in the blanks (reagents and compounds). (18pts)

heat ‘
_ O - N

H

© @4 )AM) Q @ 271(”5 th PhCH,CgHs

@ NN @ Chv gy Q/CI

NO,

Qi( Br
@ ?)rl J '&P}{“g " @ HMJ) 9{ Hlx‘)‘-t
NO,
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*Bonus question* (up to 3pts)
Predict, with an explanation, which of the two below compounds is the most

acidic.
FiC. H
acﬁ/ca
F5C CF;
T
Mor Peedee
T
V]
Cy
¢ Wy
ClA:
e \
SRR

HsC_ H
HaC CH,
HsC CHs
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