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Chapter 4-20

c. Twelve constitutional isomers of molecular formula CgH¢, containing one ring:

S5 Y o oo
N P

4.40 Use the steps in Answers 4.10 and 4.14 to name the alkanes.

a. |CHiCH,CHCH,CHCH,CH,CHy | 1 2 34 56 7 8
[1] CHs CHoCHs [2]|CHSCH20HCHZCHCHZCHZCH3|

CHs  CH,CHs

[3] 5-ethyl-3-methyloctane

8 carbons = octane
3-methyl 5-ethyl
CH,CH;  CHs 7 7-methyl
CHy [3] 3,3,6-triethyl-7-methyldecane

b. |CHSCHgéCchHQCHéHCHZCHZCH3 | [2] 1 2 3CH,CH,
' ! | CH3CH,CCH,CHoCHCHCH,CH,CHg |

1 - |
y CH,CH3; CH,CHj3 ‘
10 carbons = decane CHoCH; CH,CHg
3,3,6-triethyl
c. CHgCHyCH,C(CH3),C(CHg)oCHoCH3
il \ re-draw 2] CHgCHy 3 [3] 3,3,4,4-tetramethylheptane
AR
CH3CHy | CH3CH20H279*9*C2}H2?H3
[CHaCH,CH,~C—C—CH,CHy| i CHg?HS
CHsCha 3,3,4,4-tetramethyl

7 carbons = heptane

d. CH3CH,C(CH,CHg),CH(CH3)CH(CH,CH,CHg)o
3,3-diethyl

J re-draw
4 5 )
[1] CHsCHay [2] CH3CHoH / H [3]3,3-diethyl-4-methyl-5-propyloctane
| | | t H—+
[ CHaCH, ~C—C—C—CH,CH,CH| |C1HSCH2"?_9_9‘CH2CH2CH3|
] CHj CH,CH,CH
] CHgCH, CHg CHoCHoCHs CHaCH, s M2 Pab s
8 carbons = octane 4-methyl 5-propyl
e. (CH3CH,)3CCH(CH3)CH,CH,CH4 3,3-diethyl
1 2 CH3CHyH 3 ~di -4-
(11 ‘re-draw [2] CHz [3] 3,3-diethyl-4-methylheptane
CHyCH,—~C—C-CH,CH,CH
CH30H2|T| | 1 3 2 I I 26 27 3
' CH3CH
|CHaCH, ~C—G-CHZCH,CH, | sF2GH,
: ' 4-methyl

CH3CH, CH3

7 carbons = heptane
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Chapter 9-22

2)

1o

CHg H- osos ®/CH3 CH, CH,
overall : + C / + HO

The steps: 1 reaction
i
¢OH
e CH + H,SO
@ + H,0 @/ 3 2S04
+ HSO, HSO4
2° carbocation
m;
CHs  1,2-H shift !
O | o] e
2° carbocation 3° carbocation
and
'
H + HSO4

J_CH CH
G{C * *1+ h,s0,

CHs CHs
HEt OSOSH O[ o

+
\/ overall CH, 2

reaction
The steps: ‘
CH CH
’ - ° .. 1,2-CHj shift - > CHs CHa

CHs  + HSO, LHs | 1,0 - + HpS0,4
OfH + . CH3

L |+ H CH3
H 2° carbocation

+ Hso;J
3° carbocation



394 Study Guide/Solutions Manual to accompany: Organic Chemistry, 3rd Edition

Chapter 15-22

15.73
,CHs fla G G
& CHy=C §—CH,~C—CH,—C—CH,—C—}
COOCH; COOCH; COOCH; COOCH;
methyl methacrylate PMMA
b. CH2:C\/ : §
hydroxyethyl methacrylate o 0
poly-HEMA K/OH
15.74
Overall reaction:  cH,=cHcn BOOR e .
CN CN CN
CN CN
Initiation: RO OR DEGPY I /CQ:%/ 2 ROCH,—C -
H H
carbon radical
C CN [3] CN CN
. . .. |
Propagation: R.(_)CHQ—Ci-/N\ /(;H\2=nc< RQCHQ—Q—CHZ—Ci'
H H H ‘ H
Repeat Step [3] over and over. | new C-C bond |
CON NC [4] CNCN
Termination: waHz—C\-/\'/_\-/C—CHzm —_— wCHz—C‘:—(l:—CHzm
H H H H
15.75

a. CHsoOCH=CH2
A O O O

OCH; OCH;  OCH,

[one possibility]

b. The OCHj; group stabilizes an intermediate carbocation by resonance. This makes A

react faster than styrene in cationic polymerization.

&Y $ | |
:OCHj I_QCH3 +0OCHj

three of the possible resonance structures
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Chapter 21-30

21.84
A. Molecular formula CsH1,0O 1 degree of unsaturation CHO
IR absorptions at 1728, 2791, 2700 cm~'— C=0, CHO i
NMR data: singlet at 1.08 (9 H) —— 3 CHj groups CHy—C—CH,
singlet at 9.48 (1 H) ppm — CHO CHa

B. Molecular formula CgH,,0 1 degree of unsaturation
IR absorption at 1718 cm™ C=0

o)
NMR data: doublet at 1.10 (6 H) — 2 CHg's adjacent to H )K(

singletat2.14 (3H) — CHj
septet at 2.58 (1 H) ppm — CH adjacent to 2 CH3's

C. Molecular formula C1gH4,0 5 degrees of unsaturation (4 due to a benzene ring)
IR absorption at 1686 cm™ C=0

NMR data: triplet at 1.21 (3 Hy —————— CH; adjacent to 2 H's

singlet at 2.39 (3 H) — CHj3 o
quartet at 2.95 (2 H) — CH, adjacentto 3 H's

doublet at 7.24 (2 H) — 2 H's on benzene ring CHs

doublet at 7.85 (2 H) ppm —— 2 H's on benzene ring

D. Molecular formula C4oH;,0 5 degrees of unsaturation (4 due to a benzene ring)
IR absorption at 1719 cm™ c=0

NMR data: triplet at 1.02 (3 H) CHj; adjacent 2 H's ©\/ﬁ\/
quartet at 2.45 (2 H) —— 2 H's adjacent to 3H's
singlet at 3.67 (2 H) —CH,
multiplet at 7.06—7.48 (5 H) ppm — @ monosubstituted benzene ring

21.85
C,H460,: 0 degrees of unsaturation
IR: 3000 cm™": C-H bonds CHg~— H,
NMR data (ppm): CHyCHy—0—C—0—CH,CHq
H,: quartet at 3.5 (4 H), split by 3 H's [ T (|3H3 1
Hy: S|.nglet at1.4 (6 H) . He Ha T H, He
H.: triplet at 1.2 (6 H), split by 2 H's Hy
21.86
A. Molecular formula CgH4¢0 B. Molecular formula CgH¢5O
5 degrees of unsaturation 5 degrees of unsaturation
IR absorption at 1700 cm™' — C=0 IR absorption at 1720 cm™' — C=0
IR absorption at ~2700 cm™' — CH of RCHO IR absorption at ~2700 cm™' — CH of RCHO
NMR data (ppm): NMR data (ppm):
triplet at 1.2 (2 H's adjacent) 2 triplets at 2.85 and 2.95 (suggests —CH,CH,-)
quartet at 2.7 (3 H's adjacent) multiplet at 7.2 (benzene H's)
doublet at 7.3 (2 H's on benzene) signal at 9.8 (CHO)

doublet at 7.7 (2 H's on benzene)

. (0]
singlet at 9.9 (CHO Y
9 (CHo) QCHZ—CHQ—C\/
fe} H
W\
H
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Chapter 262

Chapter 26: Answers to Problems

26.1 A new C—C bond is formed in each coupling reaction.

(CHp=CH),CulLi

a. /\/\/\C| /\/\/1\/
new C—C bond
(CH3)20ULI
b. Br ; CHj
new C—C bond

CHZ0 I CH50

C. U (CH3CH,CHoCH,),CulLi W
CHs0 CH50 new C—C bond

< \)\ZCUU

d. new C—C bond
X
26.2
X
(CHSCHZ)ZCuLI several (CH3)ZCuL| m =
steps
on steps CO,CHs
C,g juvenile
hormone
26.3

< >—Br
a. (CHg)sCHCH,CHpl ML | [(CHg),CHCHCH l,Culi QCHZCH2CH(CH3)2
[2] Cul
or

[1]Li . (CHg);CHCH,CHoI

(L Culi 'l
b. ~. "~ [2] Cul <N =

c L Culi /\r\/
c. /ﬁ/v 21Cur
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