Chemistry 3311-100
Organic Chemistry/Dr. Barney Ellison
Monday: May 5" @ 4:30 pm — 7:00 pm/Final/Chem 140

Name: kﬁj (please print)

1. (10 pts) An optically active substance was isolated and the specific
rotation was measured to be [a]p, = +40.3°. Two structures have been
proposed, A and B. Which is correct.
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2. (10 pts) One of the principal substances obtained from archaea is

derived from an optically active, 40-carbon diol. Two structures have been
proposed, A and B. Which is correct.
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3. (10 pts) Give the mechanistic symbols [Syl, 5.2, E1, E2] that are most
consistent with each of the following statements:

a)  Methyl halides react with sodium ethoxide in ethanol only by this
mechanism.
Sn2

b)  Unhindered primary halides react with sodium ethoxide in ethanol
mainly by this mechanism. 7' S ooz,

fpot B2

¢)  When cyclohexyl bromide is treated with sodium ethoxide in ethanol,
the major product is formed by this mechanism.

d) The substitution product obtained by solvolyisis of tert-butyl
bromide in ethanol arises by this mechanism.

S A

e)  In ethanol that contains sodium ethoxide, tert-butyl bromide reacts

mainly by this mechanism. ((\
S’\( ™Y Cop-A

E2



4. (10 pts) Show how to carry out the following transformations.
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5.(10 pts) (Z)-9-tricosene [(Z)-CH4(CH,),CH=CH(CH,),,CH,] is the sex
pheromone of the female house fly. Synthetic (Z)-9-tricosene to traps that
contain a ®Co radioactive source. Using acetylene and alcohols of your
choice as starting materials, show how you would prepare (Z)-9-tricosene.
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6. (10 pts) When 1,2-dibromodecane was treated with KOH in aqueous
ethanol, it yielded a mixture of 3 isomeric compounds with molecular
formula, C,,H,,Br. Each of these compounds was converted to 1-decyne on
reaction with sodium amide in DMSO. Identify these 3 compounds.
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7.(10 pts) Show how to prepare the following compounds starting with
propene and any necessary organic or inorganic reagents.
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8. (10 pts) Alkenes slowly undergo a reaction in air called autooxidation
in which allylic hydroperoxides are formed. Recall that oxygen is a
diradical (¢OO¢), suggest a reasonable mechanism for this chain reaction.
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9. (20 pts) Identify the product of each reaction:

/

‘ BoHe -
HOOH/KOH
a) /
N -
Nl
| e’
Cé H S
O l.\‘
H CeHs T Cell"'? ]
> < CH3COOH N> Qs
— — = \ 6
CH;COOH




-10 -

HaC
H,S0,
—_——
9 CHaCOOH

Y N__Z T\
~T 7

Ce 00

\

©)
"DDT" HC—CCt, CH;ONa —
CH5OH B /C =C CXZ_
Va
i
CA




-11 -

10. (20 pts) Identify the product of each reaction. Only monosubstitution is
involved unless otherwise specified.

5 O“ —“"* \_g) 62%

®)
AECES it
OCHy — /Q --<C> \— OC "\g

0 0O

! C W

b) CH3COCCH4 KN Wa d oY



-12 -

il
NHCCH;q AtCe,

CHoCHy — >

I
CH,CCr

S

Br2
\ | —
o ooy CHCOOH
B




-13-

11. (20 pts) Suggest a suitable series of reactions to carry out the following.
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12. (10 pts) When CH,CH=CH, is refluxed in H,50,/H,O, two “styrene
dimers” are formed as major products. One is 1,3-diphenyl-1-butene and
the other is 1-methyl-3-phenylindan. Suggest a mechanism.
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