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1- Isolated rings
a) Biphenyl

(i) Properties:
1- Crystalline solid

2-m.p.71C
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(ii) Preparation of biphenyl

1- By Fittig reaction

ZQBr + 2Na > + 2 NaBr

2- From benzene diazonium sulphate

NaNO, Cu
oy 2o Oporwios 2e (L) + e+ e
H,SO, EtOH
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3- From benzidine

f /TN NaNO?2
HoN h y \.\ ﬁ}_w Ho —— = Cl—

Benzidine
N 4/ N\ /

Biphenyl

4- Ulmann reaction

2©—| + 2Cu
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(iii) Reactions of biphenyl

A- Substitution reactions

/) ——=o(O—Ds
= -~ @ ©

I~ — OO

In biphenyl one ring act as electron donating group and the other act as electron
withdrawing group
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conc I-[Nﬂg
conc H, SD 4 NO,

2-Nitro b1p 1enyl '\" Ity O'blp 1enyl
conc HNO3
conc H,50,
NO- NO-
oy e
" : O-N
4.4-Dnitro-biphenyl 2.4'-Dinitro-biphenyl 2.2'-Dinitro-biphenyl

The electrophilic substitution occurs in 4- position (major) and 2- position (minor) due
to steric effect of other benzene ring.

The 2nd substitution occurs in the empty ring in 2 or 4- position.

il:/-27:2025 Dr. Ahmed Gaber Mohammed Taha



B) Oxidation
COOH

Chromic acid (H,CrO,)

C) Ozonolysis
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Biphenyl derivatives

(1) Benzidine (4, 4 -diaminobiphenyl)

COOH COOH

(2) Diphenic acid | i
(3) Diphenyl methane
L))
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(4) 1,2-diphenylethane

(D) Stilbene and isostilbene

Ph Ph Ph H
H H H Ph
Isostilbene (cis diphenylethylene) Stilbene (trans diphenylethylene)
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Benzidine
1- Q. Show how could you prepare benzidine from

benzene?
* Answer
| |
(%H L f ““‘j conc. HNO; =
‘waj T{}SF ﬁ conc. H,SO, | r;’f

2- from hydrazobenzene through benzidine rearrangement

HCI
O OO
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Diphenic acid : it is a solid , m.p. 229°

Prepreation

1- By Ulmann reaction
COOEt COOEt COOEt COOH COOH

G~ O0-0=0C

biphenyl- 2.2'- dicarboxylic acid
(Diphenic acid)

2- Via anthranilic acid

CO,H CO,H
COOH COOH 272

Oi HCI/NaNO, ©: Cuz0/NH4OH O O e
NH, N=N-ClI

11/2/2023
Dr. Ahmed Gaber Mohammed Taha



The chemical reactions

‘ COOH

‘ COOH

Diphenic acid

COOH

‘ COOH

Diphenic acid
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KMnO4 @iCOOH
.
COOH

pthalic acid

Sodalime

biphenyl
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Diphenylmethane

* preparation

1- By Friedle crafts

CH,CI AICT

Benzyl chloride Diphenyl methane

AlC,
2 +  CH,Cl, - CH,
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* Reactions

Nitration
CH conc. HNO, o cH NO
2 conc. H,SO, 2 2
Diphenyl methane 1-benzyl-4-nitrobenzene

conc. HNO,
conc. 0,50, O2N@CHzQN02

bis(4- nitrophenyl)methane
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1,2-Diphenylethane

It is a white solide, m.p. 52°

* preparation
1- By Friedle crafts

AlCI H
© + CICH,CH2Cl S

2- By Fittig or Ulmann

Na or Cu H, H,
oo —=2- Ot
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CHO

Benzoin

KCN =

EtOH N\ 7
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Benzil
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Or
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(1) Naphthalene

8 1
B 7 2 B
5 6 3 B
5 4
OH o a OH
2-Naphthol or  -Naphthol
1-Naphthol or a-Naphthol
Br Br HO3S SO3H
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COOH

oxidation .‘ | o]
o

COOH
Phthalic acid

NO, NO,
Nitration COOH
F s — (ﬁ

COOH
NO, NH,
= -0
b) e e et — >

COOH
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Chemical Reactions of naphthalene

Naphthalene

1. Reduction

Na
=
EtOH

1.4- dihvdronaphthalene

BuOH

1.2.3,4-tetrahydronaphthalene
Tetralene
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decahvdronaphthalene
‘Décalene



3. Addition of Cl,

Cl

5
e« (1]

Cl
1.4- dichloro- 1,4- dihydronaphthalene

Tx"’*‘%
L

e Rﬂ"f

Naphthalene

excess _ f;ﬂﬁ T
Cl,
\\\H ’_.__f.-' .,

Cl
11/2/2023 1022, 3dnqefinpeloren 2| Ipdatetrahydronaphthalene



4. Electrophilic substitution reaction

I
/ — “‘\_‘_\
@r— Q: Naphthalene udergoes A
_ electrophilic substitution at - ,/
position 1 not 2. Explain }—*
At position 1; carbocation intermediate stabilize by two resonance

E E
E ®
1 —
&

Y

Naphthalene
&
@ E
: ~/
- ‘— ‘ -
Naphthalene one resonance structure
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So carbocation is more stable postion 1 than 2



Examples of electrophilic substitution

MNO,
__conc. HNO,
conc. HyS0

1- nitronaphthalene
S0O4H

COMC. H:‘Sﬁi

naphthalene-1- sulfonic acid

conc. Hy50,

180°C

l SO-H

naphthalene-2- sulfonic acid

Naphthalene
1- chloronaphthalene
COCH;5
CH;COC]
AICH
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Substituted naphthalene

* Activating groups direct the electrophile to the same
ring, while deactivating groups direct it to the other
ring.

Electrodonating groups Electrowithdrawing grou
[HZ, -OH, OR, Alkyl, Cl, Br NOZ, SO3H, CO, COOH,
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Homonuclear attack

Minor
E DG/ E@ E@
. L
E Major
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Heteronuclear attack
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Examples

OH OH OH
NO,
conc, HNO,
conc. H;S50, N
NO,
Major

OH
conc. HNO;
conc. H,S0,
NO5 0, NO,
“ conc. HNO;, “
_— - +
conc, H-50,

Major Minor

il:/-27:2025 Dr. Ahmed Gaber Mohammed Taha



Anthracene

1 9 3

2 7

3 6
4 10 >

il:/-27:2025 Dr. Ahmed Gaber Mohammed Taha



Synthesis of anthracene

1- Friedl Crafts
CH-CI
+
CIH-C
Benzvl chloride l
2H

AICI; -H,
+ 2CH,Br, - SR
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* 3. From 1,4- Naphthoquinone

O o)
X
-|— -
P
Diels-Alder reaction
O 1.3- Butadiene o)
1.4- Naphthaquinone
O
cros Zn
AcOH
®) Anthracene

9.10- anthraquinone
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Chemical reactions

1) Diels -Alder

O
O

Anthracene Maleic anhvdride

Endo- anthracene- maleic anhvdride adduct

g1
o
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2) Reduction of anthracene

Na/lsopropanol

>
€
H,SO, 9,10-dihydroanthracene
3) Halogenation of anthracene
X X

T N x NYYNYTYY m YN ”’"“*“]

X=Clor Br ‘ P ) J A

- . "H\V,-ﬁf e S at—

CS,
Anthracene X
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5) Nitration of anthracene

O
dil HNO,
»
chr207
O
NO, NO,
HNO;
[
AC,0

NO,
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Phenanthrene
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Preparation of phenanthrene

Dr. Ahmed Gaber Mohammed Taha



Chemical reactions:

1) Brominatin reaction

. . =
D

9,10-phenanthracenedibromide
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