Chem 109A Name gﬁ Kp‘?/

Prof. Bode
Fall 2004, MWF 11-12 Perm No.

Final Exam (208 points)

1. Circle the structures that represent permissible organic molecules under the rules of bonding and connectivity
covered in this course? (6 points)

Z'L CHgs
@ H3C CHg

2. Rank the following compounds: (12 points)
(@) In order of acidity:

0 0 )
C|>HL cn% F>HJ\
OH OH OH
Che He - B (< A< C
A B C least most

(b) In order of stability:

H30)+\CH3 HCH™CHy  HCHCHa 1Ry | < Q| < | A
A B C least most

) In order of stability:

Q/ @i MeOC<,L\<B
c

least most

(d) In order of stability:

ig@ﬁ\[%%<;\<c

C least most
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3. Name the functional groups found in each of the following molecules. (12 points)
CHjs O O OH O
N
[ j HQNMOC% H3C)\KU\CH3
(@)  Qmane. (€ O Jo_ (e) o\\co\f\i
() @ Xrer @) oeker 0 \edons
4. Draw resonance structures for the following compounds. Be sure to clearly indicate electrons,
formal charges, and arrows. (8 points)
@\ \/\/f{ AP ~
d 7 .
T T |
Cly
H3C\ + C S é'~ \‘,g-\ - u
(b) |OJ Q \) /\QJ ?\\/
- o~ -~ C\y
HyC™ L7 "CHs \':bc/\ b s ~

5. Draw a picture showing the orbitals, bonds, and geometry of the following molecules. Label the hybridation of
the non-hydrogen atoms (8 points):

@ LD aale)

@ ‘ 'k\‘@"i—\b

&)
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6. Chlorine radicals, generated from chlorofluorocarbons, destroy ozone (O3) via a radical chain reaction. A
single chlorine radical can destroy 100,000 ozone molecules. Fillin the intermediates in the mechanism for the
destruction of 0zone by chlorine radicals (16 points):

i) Initiation:
Lo h Cl Q\\
v . + -
@ F/|<F T YV
ii) Propogation
() Cle + O3 —_— O * Clo-
b | Clo- | + O — 20, + Cle
iii) Termination
@ | Cle + Cle . Cl
C\ cl
o x| ae | — K¢
7. Predict the two monobromination products and their ratio. (10 points) (L@s\ (Lt p\D
CHj hv
HaC + Br; . R0 +
CHs \.\l% Cha (Vo2 w
\e S G\ -
el e L e APV
T® 3 o\
~ oo ¢ | o ¢ oW
P08 3y ooz WO | 1o . we 99 |

AT P S U e ¢
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8. Draw the products of the following reactions or give answers to the questions. Pay careful attention to

stereochemistry (two pages, 50 points)

HsC W
(a) oo SO+ N —
3 B x\% ‘ o3
r
\)
CHs then w' C\\y _ (L* PXQ
(b) | + BHy | ard [oc [ WS
CH3 H202/—O H s T C\\b ome
v H \X G
W g
Will the product of this reaction rotate plane polarized Iig%ju \\S .
() (Yes or No) S (. \QCQ.!W\Q N0 ( Q\P&)

B
@ A £N)
H
CHs
(e) HsC\)\/I + “CN
enantiomerically pure

(f) Will the product of this reaction be (R) or (S)?

N free] \om
//\/@m' ( ok -
TN

QN
N
WS~ (Lpbe)

R, | Q)

hv

—

-
@ @ + Brp

V2

¢
C\

Cl

(4 \3353

Man) cliasletarress,
(C«\) A \Sok)
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T, C1p) S
CH \p

G A& o | W]
(h) 0”0 — | o Y| o

| + CHZOH ; / N

o) (2po)
\ \\
CH, d.@\’s Cjc\’g (o encaliong)
(i) O[ + HCI " + .
CH, ' ok
+ —
NH BClI —_— — /
() s+ 3 W= (1 P\b
A
H3;C W Q\\} '

(k) ﬁ#ﬁmm + HEC > q ( 4)

A c\\3

Assuming the starting material in (k) is enantiomerically pure, will the product be 4
() (R)or (8)? ‘\S) ( l)

9. Draw a step-by-step mechanism for the reactions in (h) above. Label the rate limiting (slowest) step in the

reaction. (8 points)

e C\\y

o>

/

+ C\\bo W\

SQAV/C— .
C\\B QCQ::, /C‘\\\i W -

oo
-

X W
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10. Give correct structures for the following compounds, showing the proper stereochemistry: (12 points)
(@) (3R,4S)-3,4-dichlorocyclohexene

@

(b) (Z)-2,3-dibromo-2-hexene

4,,1‘% ;R&;\cn—s _dpls Yor E

(c) meso-2,3-diethylcyclooctane

@:@5 -3 s % o e
C.l‘\:)

11. For each entry, which of the following Sn2 reactions will be FASTER? (4 points)

CH3 CH3

HaC H
(a) A: HzC>’\/I + CH30_ — 3Cﬂ\/OCH3 + I~

or

> H30>k/' + CHgO~ H3C)\/OCH3 * r =

X
CHj; CHj,
(b) A — e H3C CH3 _
B . OH
H3C)\/ r 4+ 3 QH H3C/|\/ + Br
or
B CHj; CHj,
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12. The following E2 reaction gives a single alkene stereoisomer. Predict the product and explain, using Newman
projection, why it is the only one formed. (10 points)

HSCj>\H/ o \NC CRy
CHs + - -
HsC. : H3C><CH3 Vel 3
\\5_ i R
A Qb o W i
\\ R Q
% éz' (Y\usx \\bc' %(, 5
e s aatpasdanar
— W™

QM
\—E\_—:( > — W el

13. Draw an energy diagram for the Sn1 reaction of 2-bromopropane with methanol. Label the key intermediates.
(8 points)

AG
(free energy)

ction progres
. R m .

W %/\\C\Y\s Y, \g/\ CQy _________—-\\\g)\ C,l\} W QAQ\A}
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14. Draw the following representations of 1,4-dichlorocyclohexane. Write neatly! (12 points)

(@) The most stable conformer of the
trans—diastereomer.

A W

C\

\A

(c) The ring flipped conformer of the trans
conformer drawn above.

C

Ch
“ C\\’S’

(e) Estimate the relative population of conformer

A to conformer C at equilibrium.

AL QQf% |\ |%

(b)

(

The most stable conformer of the cis-
diastereomer.

cl

c\

The ring flipped conformer of the cis
conformer drawn above.

D
\)

/\%( w
C\

o

Estimate the relative population of conformer
B to conformer D at equilibrium.

B: | 50 |% D: | 50 %

14. Draw aswilgglic carbocation, and explain why it is a relatively stable carbocation. (6 points)

20 C\\->

QX >
ag Aok

)

Londy 7

O\Q‘\e”\ Q,ﬁa\cﬁ\u.ej ld]

M%M‘\g\o? <)

C—w ‘oo



Page 9 of 10 Name

15. Propose multi-step synthesis of the following compounds from the given starting materials. You may use
any reagents or reactions covered in this class. Each one can be prepared in three steps, however any
chemically logical sequence is acceptable. (16 points)

CHj CH,
(a) @NQH from @

\
QA S e
> - ;).X Voosr_
S | (B ")

SO C\

CHg CHg
Qi Cld~,
e : . + Ao\ —> ZJ:A}’
> s O g
A=2N Sierey

ClN Chy Cly o SRS
OK, \ob cpld Qe \JsShr
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Points Possible Points

/ 18
Page 1

/| 28
Page 2

| 26
Page 3

| 28
Page 4

/ 30
Page 5

/ 16
Page 6

/| 28
Page 7

/ 18
Page 8

/16
Page 9

Total /208






