-NH2/-OH/-ORZ (3 o/pHcF T & Rt E

Anisole

EY AILMMITIE? : REFE
- A MMITORGICE T 2 HREHED
HisEEXz2E W

@f@l (3,01 Q
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CH,

Toluene

Ortho substitution of toluene

CHa,
©\ -

Toluene

ZIWMEITIRE?  EERERE
E+ L ~ [— N\
= AL MMITORIGICE T ZFEED
HEEER =T
] CHs
©< @4 @4 ©/ |
This resonance Base
form is a tertiary M
carbocation H + Héase
CH,
@Z
There is another resonance form
for this intermediate! Remember H
hyperconjugation
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(a) Benzene and HNOg/HzSO4 gives nitrobenzene, which can be reduced with Sn/HC] to aniline.

(b, ¢, and d) Aniline is first treated with NaNOo/HCI to give the diazonium ion. Treatment of the
diazonium ion with “BF, gives (b), treatment with KI gives (c), and treatment with acidic water
gives (d).

(e) Start with the aniline made in part (a).

NH N
2 1. NaNOyHOCI c
2. CuCN -

Br
. o 0
FeBry /u\)\ NHoNH,
ci __KOH
AICI - ethylene
B : glycol

(h)

=
Q
&

/

ok
O A.f; - OA g
O
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DTF7/RVEY (CeHsCN) 2RV KREFEBKRIGICH LT,
BEXTBBRMNEBLT 52DH. AR L.

—G Position Relative Rate

—C=N m Slow

o, ortho; p, para; m, meta.

MEMERICESHO=- NOFEDZE & 3810
CNEIUATOED., RELICO+BREZF DO EICEE,

C(/;N: _ + /N: 57

O~ | O
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HN03
HQSO4 FeBr3

(b) Cl/“\
AICk
O
(©) CIJ\ HNO,
A(C, S0,
0O O
CIJ\/ NHNH,
(d) © AC, KOH
ethylene
glycol

O e

Pd/C \O/
ethanol

OH“

NH2NH2
KOH
ethylene

g yCO

2304 0,

+ some ortho product
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0
)|\ 1. Ho/Pd/C
0O HN03 ethanol
a Cl
( ) © AICI st04 2. NaNOQ/HCI NHzNHz
’ 3. D3P0, KOH

ethylene
glycol

1. Ho/Pd/C

HNO4 NO. ethanol OH 1. NaH/THF O\/\
(b) i - -
H2S04 2. NaNOy/HCI 2. /\/Br
3. HxO/heat

l HNO3 /H,S04

O /@/O\/\
02N

Major

NO,
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NO, NHo
C) Ci HNOg _ ethanol .
—._> ——— -
( AlCl5 H.S0, 2. NHoNHo/KOH
ethylene

,CCH2CHg ,CCH,CH 9lyeol CHoCHoCHs
1. NaNO,/HCI
\E. HoO/heat

OCHs OH

1. NaH/THF
2. CHgl
CH>CHoCHj5 CH,CH>CHj,

G HNO3 _HNO; HgN/\ \/
FeCI3 H2804 H2804
O,N

+ ortho product
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) The substituents and the unsubstituted positions
to which those substituents direct are shown with little arrows. In each case, both substituents
direct further substitution to the same position. In (c), the position between the two methyl groups
will be disfavored by steric effects.

(@) ()

| y
- CH
NO. i NO; N CH3/ 3
E
NH A
“E e e > E
- T
AL
H
/4 NO: E NO, FAN Ch Chs

In (e), both nitro groups direct to the same position, although further substitution is sure to be very
slow. In (f), all positions are equivalent and only one product from single addition is possible.

(e) \N NO»

N02 -
? i P E+ E
e N

—> NO» NO,
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In (g), there are two ortho/para-directing groups. The stronger of these, OH, will “win” and

further substitutioni will be ortho to the OH. In (h), all three groups direct to only one open
position.

OH OH O
S ~ £* E CH;
———————
v ~.

_..» CHs  CHs
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HNO,
2304

CU2+
CUO/H20
e
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Sn/HCI

then OH-/HZO

NaN02
HCI

COOH
KMnO,

OH

OH
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(" )

NO, | H./Pd/C,  NH NH,
EtOH
0 @ excesst
\ ) Sn/HCI
Na* o é R
Br Br H3P02 Br Br
—»
Br \ Br y

Br  NaONO/HCI
>
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() o OH
1. PhMgBr |
/U\ >  Ph—G—CHs
Ph CHs 2. HaO/H0
Ph
1] OH
j\ NaBH, |
SHOn Ph—C—CHj4
_ Pn CHj4 a |
H
(o) 0 OH
1. LIAIH, |
Ph—C—H
Ph Ph 2. HsOM.0* |
Ph
() OH o]
CHS NagcrgOy CH3
H,S0,4
HzCI’O4
()  PhCH,OH ————" » PhCOOH
H.0
@ Ph / OH CrQ3 Ph\/\
\//\/ pyridine CHO

Grignard addition followed by
protonation

Reduction by hydride followsd
by protonation

Reduction by hydride followed
by protonation

Oxidation of a secondary
aleohol to a ketane

Oxidation of a primary alcohol
to a carboxylic acid

Oxidatian of a primary allylic
alcohol to an aldehyde

(c) The first two steps produace the primary alechol. The PCC (pyridinium chlorechromate) oxidation

gives the aldehyde shown.

1. BH:
THF - oq CEOABE N, BERICROGH S LEENAS TE UL,
HO OH 2 Hzoa PCC: 7007 AAEE") = L (pyridinium chlorochromate)
5 P g Cro3®MnO2E AL <. PILFE RTIEEBBHO—TETT,

CHZClz
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(a) HsC—OH ﬂ—» H,C=0

OH
Br | Mg MgBr 200 /\)
ro —— gBr -

/\) CrOs /\)k MgBr _ o
H

pyridine 2. H,0
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(c) This secondary alcohel is unsymmetrical and can be dissected in two ways:

HO
o . /\l
MgBr
H oo
2. H,O
O
/\/[kH

MgBr « 1 l/tat?cﬂﬁ’l"l/_lglil EILEMgh 52K %
P
2. H,0

(d) L DAL AR TH A

O
/\)\/\ DUSO /\/Ik/\
oxalyl chloride -

OH

o)

/\)K/\ N

2. H,0
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(f ] | )\

2. H,0

2. H,0

LOLEEEIFILEMGN 5D B

OH
M 1. CHyCH,MgBr o
- M From part (b)
H

2. H,0




