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2-22 continued

. aromatic
i) ketone X
also includes two
(d' b EﬂCOhOl) (In later chapters, you will
adjacent carbons} learn that the OH group on a

benzene ring is a special
functional group called a
"phenol”. For now, it fits the
broad definition of an alcohol.)

alcohol

alkene
This group is represented by C5H 35 in the problem.

2-23
L @ e _9 e _© @ L]
(@] -0l _CH, 20l _CH, ® -0 _CH, /O" CH
‘ HC
CH
® major: all atoms have
e octets, maximum pi bonds
( ° O o ] L] :O : “
(b) i
S major: negative charge
CH ~
< | ! | °, I > on more electronegative
. N atom
ST N, CH, N,
\ Y,
©
CH2 CH, @ CH,
(C) /\f HN HN
L ~ I N - t
o F )

major: all atoms have
octets, maximum pi bonds

2-24 The examples here are representative. Your examples may be different and still be correct. What is
important in this problem is to have the same functional group.

{a) alkane: hydrocarbon (b) alkene: contains a (c) alkyne: contains a
with all single bonds; can be carbon-carbon double bond carbon-carbon triple bond
acyclic {no ring) or cyclic
H H H H H
[ | |
H~C-~C—C—H H—C—C=C—H H—C—C=C—H
R I |
H H H H H H H
43

Copyright © 2013 Pearson Education, Inc.



mirror

318 CHO CHO
: 180° rotation of the right structure does not give left
(a H OH HO H structure; no plane of symmetry: chiral—enantiomers
CH,0H ! CH,OH
CH,0H | CH,OH
; 180° rotation of the right structure gives same structure as
(by H Br t---Br H-D on the left; also has plane of symmetry: same structure
CH,OH ; CH,0OH
CH,Br ; ¢H,Br
() Br ' Br Br ' Br plane of symmetry: same structure
CH, E CH,
CHO CHO
H—F—O0H ' HQ-1—H 180° rotation of the right structure does not give left
(d) ! structure; no plane of symmetry: chiral—enantiomers
H——0H HO——H
CH,0H | CH,OH
CH,0H CH,OH
OH HO——H 180° rotation of the right structure gives same structure as
) N Rahhly on the left; also has plane of symmetry: same structure
H——0H ! HO——H
CH,OH ; CH,OH
CH,0H ! CH,OH
(f) HO——H H=——0H " 130° rotation of the right structure does not give left
H— on HO) 11 structure; no plane of symmetry: chiral —enantiomers
CH,OH CH,0H

5-19 1If the Fischer projection is drawn correctly, the most oxidized carbon (most bonds to oxygen) will be at
the top; this is the carbon with the greatest number of bonds to oxygen. Then the numbering goes from the top

down.

(a) R (b) no chiral center {c) no chiral center
(d) 2R 3R {e) 25,3R (numbering down) (f) 2R, 3R
(&) R (h) § (i) §

95
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8-72 First, we explain fiow the mixture of stereoisomers results, then why.

We have seen many times that the bridged halonium ion permits attack of the nucleophile only from the
opposite side.

expected: Q cl=cl _.@b
GCl.
H Ph H Ph

H (I

trans only
(plus the enantiomer)

A mixture of cis and trans could result only if attack of chloride were possible from both top and bottom,
something possible only if a carbocation existed at this carbon.

T AT~

H Ph H Ph H H Ph
ftrans cis

actual:

This picture of the p orbitals of benzene shows
resonance overlap with the p orbital of the
carbocation. The chloride nucleophile can form
a bond to the positive carbon from either the top
or the bottom.

Why does a carbocation exist here? Not only is it 3°, it is also next to a benzene ring {(benzylic) and
therefore resonance-stabilized. This resonance stabilization would be forfeited in a halonium ion

intermediate, @
= | Z™CH
'} ®
Cl--C1 @ C =
e

Ct Cl

i ©
HC™ ™
ci Pho 5O =
1 H e H
Cl Ct Cl

Cl
plus the enantiomers of each

Refer to Appendix 3 in this manual for a format to organize reactions for studying

197
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13-39 continued

b d
(d)
b H NH, d
2'1__1 a C 4H
H H very
c broad
= d and
a 1H IBI NH, variable
osition
H The NH, group P
shields nearby TMS
protons on benzene,
moving them upfield.
| ] T | 1 I I T | i T
10 9 8 7 6 5 4 3 2 i 0
8 (ppm)
(e) aH Hb c SI d
3 6H
/
O,N O—CH¢
a b CH
2H 2H 3
a H Hb d
c
1H (To show th
0 show the paitern
of peaks, this septet is TMS
larger than it would appear
E | |i | ll on a real spectrum .} i
i i | ] i | [ i i ] 1
10 9 8 7 6 5 4 3 2 1 0
3 (ppm)
(f)
Signal (a) is split into a quartet because of the adjacent
CH, with J =7 Hz. Bach of those peaks is then split all O ¢
into a doublet because of the coupling with the trans H, | | 3H
J=15Hz. This is called a doublet of quartets, and itis d c
drawn here as two quartets. In a real spectrum, these H,C CH,4
peaks would overlap and would not be a clean doublet ) ) d
of quartets. See the splitting tree for problem 13-15. bH 3H
a b
1H
—t—
™S
I' [ L h ‘

] { i | | ; H ] | t I
10 9 8 7 6 5 4 3 2 1 0
8 (ppm)

297
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17-61 Solve the problem by writing the mechanism. (See the solution to problem 17-23(a) for an
identical mechanism.)

Br
l
T
_
0O,N
Hydroxide attack on C-1 puts the B
negative charge on carbons that do
not have the NO, groups, so these
anions are not stabilized.
/
Br
L) e
1 mg °
2 _—
attack C-2
O,N NO,
i
e Br Br Br
Br Br Br
= 2 = _/A
< Oes OH < OH,, = f: OH
HON C. =~ >~ .Co _0O: > C
”éN"‘ N0, oNT TSNS 0N Yoo,
- I l
20 203
L le L] .@ ;
Hydroxide attack on C-2 puts the negative charge on carbons with B
nitro groups, thereby increasing the stabilization by delocalizing the !
negative charge. This intermediate is formed preferentially. OH

O,N NO,

only product formed

399
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@ o \yHMQHH
H H H 0
@ | | 1
Ph—C=N—H <—s Pi—C—N—H <«—s Ph—C—N—H} —s Ph—C—NI],
| @ I L~ H,0¢
:0—H :0—H :0—H
)

Note: species with positive charge on carbon adjacent to
benzene also have resonance forms (not shown) with the
positive charge distributed over the ring.

21-24

(a) Reduction occurs when a new C-—H bond is formed. In ester reduction, a new C—H bond is formed

in the first step and in the third step. This can also be seen in this mechanism where the steps are similarly
labeled.

(b)
08 H Step 1 — =0
1© reduction (’
N A N
H H
Step 2— _ C]®
H group leaves
LX) | @
ZOZ@ H—Al—H NOx
I
/\/\/\/i\\\ H
| H H

H Step 3—
Step 4 —workup; Su redﬁcﬁon aldehyde
alkoxide protonation |, | infermediate

H OH

/\/\/\/!\ H

H

21-25 H
* H
@) (b) NHCH,CH;  (c) N @ NT @ ®
N CH,NH,

HyC™ CH,CH,CH,

507
Copyright © 2013 Pearson Education, Inc.



	cover text
	title ISM
	copyright
	contents
	notes to student



