JASPERSE CHEM 350 FINAL EXAM VERSION 2

Note: Good for practice, but significantly longer than the real one will be.
1. Rank the Following, from most to least. 2 points each.

a. Stability
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2. Provide names or structures for the following. 3 points each. Note: don't forget to specify
stereochemistry!
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3. Classify the pairs of molecules as totally different, identical, structural isomers,
diastereomers, or enantiomers. (2 points each)

i Q O same

Bf Br BF Br

f. trans-1-bromo-3-isopropylcyclopentane

Br Br
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3. (continued) Classify the pairs of molecules as totally different, identical, structural isomers,
diastereomers, or enantiomers. (2 points each)

A NN Aiastereomers

€ NN\ \) fO(en'HCQ(

f- Q Q diastereomers
Br Br

Br Br

OH OH .
N NN AN enantiomers

4. Draw at least four different isomers for CsH1g. (There are lots more than four...) (6 points)

Ls Eu=| r‘fnﬁ or alkene

) |
= =~
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5. (a) Draw the appropriate number of lone pairs on the oxygen atom,

(b) Assign a formal charge on oxygen if appropriate,

(c) Draw an additional resonance structure for the following, and

(d) Identify which of the two structures would make the greater contribution to the hybrid. (4
points)

S,




6. Draw resonance structures for each of the following:.
/\G)/\ <=7 m > M
@

o &
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7. Identify the functional groups in the following molecule. (4 points)

. @@ O/ ) q(cohof

‘ amine
CO/@ox;hC avene
. or .
acd gromahC
8. Classify the hybridization and bond angles (109, 120, or 180) at the labelled atoms. (4 points)

2
/\0/\/3\
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C-1 gl,l 0-2 sf; C3 S/Z

lOG 109 (AO

9. Draw both chair conformations of trans-1-methyl-3-isopropylcyclohexane, and circle the
more stable one. (5 points.)

Note 1: It will simplify things if you abbreviate the isopropyl group as "R".

Note 2: Make sure that your second chair has the same "configuration" as the first, and is not an

enantiomer. y
A%
(4
CHh, H -
¥ 1 rr



10. Classify each chiral carbon as R or S. (Some structures may have more than one chiral
carbon!) (2 points each)

g, S
“OH
0]
b
..||H
CH;

11. Mechanisms Problem. Draw the mechanism for the following reactions, and write "slow"
next to the rate-determining step. Be sure to draw all intermediates, and to correctly draw
"electron-movement" arrows or half-arrows. For radical reactions, draw propagation steps only.
4 points each.

a. Hz0, H* O/OH
| we &
le
H |



Mechs, continued

. Q Brz hv

H \BQ H* (catalyst) H OH
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12. Predict the major products for the following reactions. In each case, pay careful attention to
orientation and stereochemistry. Draw just one product in each case. (3 points each)

Bv
HBr
a. AN —

PN B S

Oh

H ONa CH,CH,I

&

C,
O

a. O3 <j</\>
b. MeQS

c. Q Bry, hv Gr)‘gl/

£ O /\/\ch3

3

O/ 1. BHy THF @/\OH

2. NaOH, H,O»,

h /Y 1. NEt3 /\// — /\‘/\ Cl

Br 2. Cl C1
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13. Draw the substitution products for the following reactions. (Do not draw any accompanying
elimination products.) Include stereochemistry in your answer, and if two substitution products
are formed, draw them both. Assume the starting material is optically active as drawn. (3 points

each) g J
I—l Br QCH.S _ 4 ‘
- NaOMe h/:\/ Anversien,
a. — _ ‘
o P S/ﬂ7/€ [ Lo meér
Me Br o M:ZH/ H O: Me 5l
g ,0, : .
b e ~ + a
Ph cat. HBr V)'l fn Racemization

@ ot eyan ﬁbm@j

14. Draw the products of the following multi-step sequences. (4 points each)

OH
1. HoSOy4
a. —_—
/\Oq /\/ >

2. CH3CO3H, H0

Q mi

H

1. Brp, hv Br
Mf.L. H 2. NEg PhX/ — "’\1 /U\/

g —_—_—m
Ph/l\/ 3. CH3CO:H, Hy0 \
Y
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15. Provide reagents for the following transformations. More than one step is needed in each
case. (4 points each)

Br Br
\)\ [, M E’}g \)\/B
a. > r
2. Brl
b. " tz 304

2, PhCoH

16. Provide the appropriate reactant for the following transformation. (3 points)

needed 2 alkene
By H

/t’ Brp, HO /k( E 1\ (res ‘wfc/n;

17. Suggest a structure for A that is consistent with the following information. (There is more
than one possible solution, but you only need to provide one.) (5 points)

1. O
£u=) A ——» C GH,0
i CHyp, 2. Me,S CsHgO

\ ring  achiral achiral
l Qlk'e'\'e #Hz,Pt
Cbaud on /er?a/
hoth B - CHs
Iy dy em‘h C/Hyy C

\J 07 achiral C\H
oa;ana\Yfl 5\ to 4T e

Clty

;
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18. Draw the products for the following reactions:
Flawed problem.
Not clear which /\O 1 H-Br —

allylic cation you,
should use.
Protonation on the

: b
left gives allylic &, |
where both + NES, é\{:j — /\O + 6@
carbons are 2°; AN

—_—
protonation on the

peroxides
right gives a hybrid e e
of a 3%/1° cation. - . /7& + /\/\é
/0 4 v
0]
heat
AN O

b
/Yr\ Draw SUbStItUtlon /\ﬁ\ /7(\ /\,/\‘OH
d. product(s) only
allyh'c
f Br
1. Br,, FeBrg
. /L/02

C

\© 2. KMnO4

1. SO, H,S0,
o

Br\© o Mm +AICl \/S\YJ@

3. H,O, H*
4. Zn(Hg), HCI

1. Bry, hv
~ =

2. NaOCH,
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cortr bcAfI
19. Which of the following are aromatic d 1y €J 3
.4 T @

3/’€C+cn‘cr
doecn'™+ hurt

20. Classify the lone pair hybridization on the three nitrogen atoms in the following molecule:

o tom lone pair

v e 7
HZNL;GNCC”S oosp? P
a N S/)3 SF

21. Draw the major products and mechanism for the following reaction: protonation occurs on the left-

Br By most carbon, because that gives

Y\ 1 H-Br AN \/\/ by far the best cation. 3°allylic
Ph ( and conjugated to the phenyl as

Cﬂ/ /M PI’\ ﬂ’l a3 well. The asymmetric allylic
R —Ay b./ cation gives two different
\) 7‘ 42 oroducts (1,2 and 1,4 addition).
N [ n /\f\
(h Ph

22. Draw the major product and mechanism for the following reaction. Draw all of the
resonance structures for the key carbocationic intermediate/\

H, &
FiNOs,_ B Ho— w0, ——1= Ge,
O,N H HoS0, 0, = Ao,
&
MO

[ é ! _ <~ e

v Yo o)umwz 7 o)/u/@*m
H H +H
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23. Design a synthesis for the following:

o)
c\/“\/ AICI

., g
© 2. Z.n(H )/ HCl ’ ~02N/©/v

‘ 3. RO, Hy SOy /7

24. Explain why A is more acidic than B, but C is less reactive than D towards Sy1 reactivity

@ Sn1 Reactivity
& . arematiC

antaromatic

aromatc  anharem o C
25. Rank the following

O
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