Ch 335 Code Yi£Y
Midterm #2

February 27, 2009

1. (3 pts) Circle any of the alkene_‘s_t*;ht_;ctures shown below which have geometric isomers.
| Ny "y \\
CHa CHoCHz | H Br ; BrHxC CHl

N_/ N/
c=—C¢ NS \
/N /N

| |
} !

i; | / \ ‘

CH3 H ; Cl CHZJ l IH,C CHoBr |
\’WWJ‘F hocp 31 J

1o o Fharant groups I

c—=cC

2, (3 pts} Label each alkene as Z, E, or neither:
Chge .C c O HsC cHoW
H : <
H CH,OH
5_ ned bw-r Z
3.

(6 pts) The following names are incorrect IUPAC names. Draw the structure implied by

this name, indicate why the given name is incorrect and write the correct name for each
structure.

(a) 2- methylcyclohexene
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(b) 1,2,2-trichloro-4-pentene
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4. (2 pts) Circle the compound that has the highest heat of hydrogenation.
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(2 pts) Circle the compound that reacts most slowly when hydrogenated using hydrogen
and a patladium on charcoal catalyst.

(4 pts) Calculate the number of degrees of unsaturation for each molecular formula.
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(10 pts) Classify each of the following transformations as oxidation, reduction or neither.
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8. (2 pts) A compound J, with a molecular formula CgHis, reacts with an excess of Hz in the
presence of a palladium catalyst to give a new compound having the molecular formula
__(CsHi)Compound J does not react with sodium in liquid ammonia, What can be said

about the structure of J? Circle the correct response. 0 ~ze_ CeWig
A. J has 3 rings. Catl = 1$-12= b e 3
e D T2 A%Y e
B. Thas 1 ring and 2 double bonds. ATeES
(C>  Jhas2rings and 1 double bond. sk .
D, J has 3 double bonds.
E. It's impossible to say anything about the structure of J given this data.
9. (2 pts) Rearrangements can occur in whieh of the following reactions? Circle your
response. L e Whan Haaxe is-am cpan @ oir\og Bine

Acid-catalyzed addition of H;O to an alkene
E2 elimination o
Free radical halogenation of alkanes
Addition of Cl; to an atkene

None of the choices is correct.
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10. (2 pts) Which of the following reactions is an example of Markovnikov's rule? Circle

YOUr response. \ culclﬁ Yo eea,&:m
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(4 pts) Consider the following possible reaction of ethane with chlorine:

CHOHy +( . - FOHACE

This reaction could conceivably occur by the following chain mechanisms [1], [2] and

[3)-
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Answer the following questions about this mechanism by placing the number identifier
for the steps in the blank provided. '

(a) The chain initiating step(s) is/are: |

(b) The chain propagating step(s) is/are: & *3

(¢) What step or steps would be considered chain terminating? Ylonée.

(2 pts) Which of the labeled hydrogens (those labeled a-e) is most easily abstracted in a
free radical bromination reaction? Circle your answer.
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(6 pts) Indicate if the following reactions will occur by syn-addition, anti-addition or no
stereospecificity.

(a) addition of HBr to an alkene Nond-

(b) dissolving metal reduction Guner

(¢) hydroboration-oxidation 5115\&

(d) chlorination of an alkane P N
(¢) bromination of an alkene Gk

(D) hydrogenation of an alkene SIM




14. (24 pts) Complete the following reactions. You must show correct regiochemistry and
stereochemistry where appropriate.

P e b_ ‘ \_l
W 2) HoORfOH ‘ PAVAV o

~ 7 Bro ,
< |5

OH
fEi'[%%E;;
L 3% o, fﬂ wndlax
CHy =S4z %0 Q,\(\gorvuw\aﬁw
NPT HaC A
H}i{:y’ """ C?m‘m C l_{q T “m{;x
7 ,
H CH;

H
(1] HyLindiar %

211y i
________ !

H
L |
» CHyCH—C= % CH;
¢

CH-CH-OH }x +i Tyl
HyCHy 35{)& = Cig o,

tndle s
Hear



H_gﬁﬁ:

i
40— CE=C—CHy = CHy GO0 R s

, [ NaNH,
i §3{ﬂ:ﬁ%(f“ - ol CH o C_ C—~CH ‘D
{‘E} ‘JJ\M (NS & -

"l

15. (2 pts) Identify the nucleophile in the following electrophilic addition reaction.  Circle
the correct response in the list below,
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16. (6 pts) Show the product of the following reaction. Your answer must show the
stereochemistry of the product.

Br,
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CH,OH v

Draw a detailed mechanism for the process. All electron movement must be clearly
shown, and all arrows must be drawn correctly to receive credit for this problem.
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(6 pts) Complete the following reaction sequence.
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(4 pts) A tertiary alcohol was dehydrated to give an alkene. Treatment of the alkene with
ozone, then with water and zinc, gave equal amounts of 3-pentanone and acetaldehyde
What are the structures of the alkene and the alcohol?
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19. (4 pts) Synthesize 2-pentanol from 1-pentanol using any reagents you need.
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20. (6 pts) Synthesize the following compound from acetylene and any other reagents that
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