Chemisiry 108A Name Ke,:-j{

Fall 2006 Section
Final Exam
Problem Points Problem Points
1} (12 points) 5) (9 points)
2y (16 points) 6) (10 points}
3y (10 points) 7) (15 points)
4} (9 points) 8) (20 points)

9) {50 points)

This exam has 9 questions and 14 pages. Check that your exam is complete. Show all work,

1. (12 points) provide a structure for the following compounds.
-3-methyl-1- ¢ ,
8  (R)-3-methyl-l-pentyn L{r »
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2. {16 points) What is the expected major product for each of the following

transformations? Indicate stereocchemistry when appropriate. ¥
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3. {10 points) In the reaction of 1,3-cyclopentadiene with hydrogen chioride at 0°C, no
significant amount of 4-chiorocyclopentene is produced. Explain.

‘H WL, ‘f’—c,wn@;,;ﬂﬁéoﬂm Lu:M}'éf*
‘I"'Q“«%fﬁhﬂ’f;”"ﬁ’f b -

:
-



Chemistry 108A Fall 2006
Final Exa Fage 4

4, (9 points) Give the principal products expected when i7ans-1,3-pentadiens reacts under
the following conditions. Assume one equivalent of each reagent reacts unless noted
otherwise. [gnore stereochemistry.
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5. {9 points) Using the Hiickel 4n+2 rule, determine whether each of the following
compounds is likely to be aromatic.
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f. {18 points) What are the fweo substitution products of the following 3N1 reaction? One of
the products is the normal Syl product, and the other is the preduct of the most
reasonable rearrangement. Provide 2 mechanism.

H,C
heat
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7. {13 points) When (38, 45)-4-methoxy-3-methyl-1-pentene (basic structure given below
without stereochemisty} is treated with Hg{(tAc)s in pure methano! {CH30H), then with
NaBH,, two isomeric compounds with the formula CgHj 307 are isolated. One,
compound A, is optically inactive, and the other, compound B, is optically active. Give
the structures and absolute configurations of both compounds.
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8 {20 points) From whuch alkene counld each of the following compeunds be prepared?

CH
> 1) BH, s

I I
[ =] =~ {(H,CH,—CH—CH,0H
2) CH% CHLC- CH L 2)H,0,, OH e 2

NBS CH,Br
b P
) Oﬁ CH. Th0,oms0 OH

1) 0,

2) £n, H30
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9. (50 points)

{a)  The major product of the following reaction 1s:

I
A]Bl'g
+{CH 3CH2CH2B1' —
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CH{CHﬂE

CH(CHy)
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{h Predict the product from this reaction:
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(¢}  The less stable chair conformation of trans-3-methyl-1-rert-butyleyclohexane has:

1 an axial methyl group and an equatorial tert-buty! group.
an axial fers-butyl group and an equatorial methyl groun.

(3)  both alky! groups in axial positions.
(4)  both alkyl groups in equatorial pesitions.

(d)  The ketone below can be prepared via a Diels-Alder reaction with which

reagents?

3)

O
¥
¢ . CH,=CH-CH=CH,
O
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()  Which of the following cortrespond to (S)-2-methyl-1-butanol?
?HEDH L':JHa
A) HHH}\CH3 C) CHSCHf(E}-H
CHLCH, CH,OH
CH,CH,
H
D}
B 4. /OH HOCH; 1" "CH;
H
H
@ ACD (3 C.D
2) A,B,C 4 B,D
(1) What are the relationships between the three compounds below?

Wl Cr

? | H
O e

HaC” ™ CH, ch/\/"’*CHa HyC CH,
A B C

(1) A and B are diastereomers, B and C are diastereomers, and 4 and C
are enantiomers.

@ 4 and B are identical, # and C are diastereomers, and A and C are
diastereomers.

{(3) AandBare enantiomers, B and C are diastereomers, and A and C
gre dlasteresmners.

(4y Aand Bare identical, B and C are enantiorners, and A and C are
diastereomers
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(z) What is the major product of the reaction below?
CH, K" 0-G(CH
H,G=C_ ~ + CHC (Ho)s

Hy

?HS HfoH

1) HC=C—CH,CHCL 3) yd AN
C Ll
e CHy

/C
", |
{/2}_; e \ 4  H;C—C—CH,

{h) Which of the following reactions is a good way to prepare methyi fert-
buty] ether?

(7 CH,OT Nat o+ (CHglClr —————»

@ (CHaJ2CO" Na* 4+ CHyl ——

(3)  {CHgyC—OH + CH;OH ————>

(4) CHJMgBr + (CHg,COCI ——>
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6] What is the stereochemical relationship between the following molecules?

Br l
CH, H
H CH,
CH3 CH]

Cl Br
They are:
(1)  identical
{2} cnantiomets
{3 conformational isomers

rT(4) T, diastereomers

{i) Which of the compounds shown below would react most rapidly with
iodide ion in the 5p2 reaction illustrated below?

R—-Cl+] ————a R—]1-CI"
acetone

= f,-,—\x
!
N <_>~ca'gc1

CH,
€) NCH—CI
cuy”

(4 CHy—CH=CH—CI



