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Jeié ¢131-Diphenyl(Biphenyl)
Juisd (5)a s IPreparation of diphenyl

1) By Fittig s reaction 2Ph-Br + 2Na —>est(})‘1‘;r Ph-Ph + 2NaBr

2) From benzene diazonium sulphate

NaNO2 QN N-HSO, —> O O +N, + CuHSO,
TS0,

Biphenyl

aniline

3)From benzidime

NaNO2
H2N NH2 » CI—N=N N=N—CI
HCl

Benzidine

Biphenyl

Ulmann synthesis ¢l Joldi -4

2 Cu
2 Ph-1 3 Ph-Ph + 2Cul

2 Cu
2H,C ! sealed tube

4'- Dimethyl-biphenyl

NO,

NO,
2 Cu
2 I T—
sealed tube
O,5N

2,2'- Dinitro-biphenyl
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biphenyl- 2,2'- dicarboxylic acid
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biphenyl- 2,2'- dicarboxylic acid
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O
Diphenic acid Diphenic anhydride
.. . .. KMnO,
Diphenic acid » Ph(COOH),

Phthalic acid

COOH
KMnO4 COOH

COOH COOH

ate
Q

Diphenic acid phthalic acid

COOH
Sodalime

COOH

aoa
O

Diphenic acid biphenyl
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Diphenic acid Ca diphenate 9- fluorenone
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Diphenic acid
carboxylic acid
Ol Juid 513 Diphenyl methane
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CH,CI
AlClL,
n —— > CH,
Benzyl chloride Diphenyl methane
i
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H,SO,
Diphenyl methane benzophenone
. HNO
CH conc >
Q 2@ conc. H,SO, > CH, NO,
Diphenyl methane 1-benzyl-4-nitrobenzene

4-nitro diphenylmethane

conc. HNO,
conc. H,50, OZNOCHzQNOZ

bis(4- nitrophenyl)methane
4,4" dinitrodiphenyl methane
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Cl

benzal chloride

Triphenylmethane
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swaaill 3b  1,2-diphenyl ethane(dibenzyl)

AlCI
raicH,cnel Al
anhydrous

+ 2HCI

1,2 diphenyl ethane

Na or Cu )
» 1,2 diphenyl ethane

Cl

benzyl chloride

chromic acid or KMnO, 2

>

1,2 diphenyl ethane benzoic acid

Diphenyl ethylene Stilbene(trans diphenyl ethylene)
Iso stilbene (cis diphenyl ethylene)

X
A

Sjcilbene Isostilbene
trans1,2 diphenylethylene cis 1,2 diphenylethylene 11
stable m.p:124 unstable b.p:145
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phCHO +phCH,MgBr Dadd. 2)H,0 = stilbene

3)-H,O

Reduction of benzoin[ (zn/Hg) Hcl] Crodd JI B =2

Zn-Hg/HCI1 _
CcsHsCHOHCOCH 5 = C6H5_CH CHCsHs
benzoin Red Stilbene
From benzal chloride JIA &y els (e -3
©\< — s phCH=CHPh +  4NaCl
Stilbene WJJ”“ s
benzal Chloride u.ulu.u }ﬁ\ L“A\ U:uﬁm\ﬁ\ d.\ ai-]

(] =~
AN

S~t ilbene Isostilbene
trancl,2 diphenylethylene cis 1.2 diphenylethylene
2- Reduction of tolane N s O il

/ \ — red/H2
\ / »  isostilbene
- /n

diphenyl acetylene
e el

Gl Jid (6107,2 UisSa J sV 5 p a0 gl 2 g2 g A ) AY) -1

H,
Na/ethanol

stilbene

1,2 diphenylethane



2S5 )2 e A ie 5 e g ) AL e ALY a5 ) ae Jeliill-
(OY55) Cnbiiand i (512 055 o sl ool

PhCHBrCHBrPh ~ _KOH Q — O

Stilben: : : alc. diphenyl acetylene
rbene dibromo stilbene
trancl,2 diphenylethylene

13



O Benzoin O 9 0
OH

Benzoin

Lo 58 5 o sl sl aibis e (d9aS Jslae e 2l Jiy (pdind e juiany

( Benzoin condensation ) Crs o S (o g
2 PhCHO KEN » PhCHOHCOPHh
ethanol
“C=N 0 o
O — O = O,
0 0" OH ”
D o
—CN (i)
g 7% 4
0 NC O NC OH
dailiastl (al gAl)

(endiol) Jsa &l el A g
(o (e UL J8) g4 sPhC(OH)=C(OH)Ph
DAY Gl e anlil) adiay 1) 3aYI-2

PhCH2COPh

Sn/Hg :
deoxybenzoin
PhCHOHCOPh [H]

benzoin \
Na/Hg PhCHOHCHOHPh

hydrobenzoin

PhCHOHCOPhHK » PhCOCOPHh
0] benzil 14




PhCHOHCOPh _ohromicacld  —  pLcoOH + PhCHO

[O]

2o Jpee Jeld a5 Cp )l o b xe g Jeldl die g3l )l ¢ sSh
-CHOHCO -4c sana

Ju il Benzil

Benzil

copper sulphate
PhCHOHCOPHh » PhCOCOPHh

pyridine benzil

dAwsYi-1 <Mlelddl)

1,0
PRCOCOPH —222/AOH |5 phcoon

benzil benzoic acid

Oal JamaS g a2

benzil -H,0 mono oxime -H,0 NOH

NOH ‘
NH,OH
PhCOCOPh > > PhC=NOHCOPh __ NH0H _ O
dioxime

Oall S ) 58 Jaid (613 2,3 098y Ol (619 (bl § 40 g -3

NH Ph N
2 densati N
PhCOCOPh - @( condensation I + 21,0
benzil NH, Ph N/

15




JIAY) -

Na/Hg PhCHOHCHOHPh hydrobenzoin

o

Hy/Ni » PhCH,CH,Ph 1,2 diphenylethane

PhCOCOPh |
benzil Zn/Hg PhCH=CHPh  diphenylethylyne (stilbene)
HACT/ethanol ™

sodiumhydrosulphite PhCHOHCOPh  benzoin

by 3 Jpans

& Jsah (dsall o i gl gl a0 seall 2S a8 ae Jy Sl (s ie
Jeliill 484080 Ingold sl 58 a8 5 ey yill (aead Jiaall wlall

COONa
Ph—C=0  ~aom  ph—C—OH
> |
Ph—C=0O Ph
Benzil Benzilic acid salt
/\ @
OH
Yo © (PH | (0]
—cZ O _ |
Ph T_O HO Ph—&C—-O C=0 " proton C=0
Ph—C=0

l - © transfer
Ph—C=0 Ph—Cli—O Ph—C—OH
Ph B

16
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1A g Jaal) 31 o) Bagae Ay plaal) il gy S g ) (e -1

Ol —g O Al il )
Q*\ﬁu —d

sdaatilall 31 gil) s Ay jdanl) il o S g gl (pa -2

QSIS 7 Ol Juid gl — Jeid (o)
(o —2

piaadl Glall ST a3

I T O — Juid (g)a-)
LRI IR

T o gl gl) il (e (A a8 Jglaa (B 2l ) (e (a2 WSS -4

-3 I d G 9 g R —2 gk oSy (2=
Oz Jad g
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OH

1-naphthol

Fused System 4eailal) 4alai¥)
Naphthalene — (plGaill

8 1
o o
7B B2
6 B B3
a o
5 4
Naphthalene

Nomenclature

a5l 5 Fpanl

OH Br Br g O o
beta naphthol Nt
2-naphthol e \O
O

1,8dibromonaphthalene 2,5dinitro naphthalene

sl S 3 Structure of naphthalene
4y 3all Lall Molecular formula (CioHs)

Phthalic acid

C

18



NO;

COOH
Naphthalene wﬁ-— Nitronaphthalene L‘.

COOH

Nitrophthalic acid

Naphthalene mp— Nitl’onaphthaleneLaminonaphthalene
[ol
COOH
COOH

Phthalic acid

L cpi il e 4l gia) ey 13a 5 LGl (mea (55 oullidil) 30
ppazal 5 )5l gl il Gailuda

HNO;

NO NO, NH,
HOOC : . ‘: :COOH
.e [0] .e redn. .e l 0}
o — —_—
HOOC COOH

53 sl (B Gfleaile G b Bl (e (0 5S pllial) Gl iy Gaw e

19



Haworth (L5 (3aa5) o juasd 8yl e Loyl 43U Sy odliail) (S
synthesis

Preparation of naphthalene

@ o A1c13 Zn-Hg/HCI
[E—.
HO

Succinic anhydrlde o)
Se
e
heating
H.SO Zn- Hg/HCl
conc. 2 4
Naphthalene
Tetralene
Tetralone

Preparation of alkyl naphthalene
O

0
N 0 AlClgd Zn-Hg/HCl
R R HO R HO
0 0

(0]
Succinic anhydride

cone.H,S0, Zn-Hg/HCL Se
-H_)O A
R R R

20



A S jpian

conc. H,SQ, ”

4-phenyl-3-butenoic acid

/n
-/n
naphthalene
O _AICl O,)i Za HgHIC] m
COOH COOH
benzene Succinic anh\(lrl(le 4-oxo0-4-phenylbutanic acid 4-phenylbutanoic acid
conc. H,SO, 1) RMgX
mo 2)HOH ™
0]
R
1-tetralone 1- Alkyl naphthalene

Position of double bond - Fries Rule J: 8 338 — 4a 93 3all Jayl 5 1) aua ga

1 3
: :O

o orthobenzoquinone

p-benzoquinone OJ ." j)-u )3 )}‘ d\.lo} : = uhSJA ‘é'é’ QUJ."

ks (iS5 5l (8 Leiliiag 31 gill Banae LS jall 8 da 5 jall dadd g )l auza g 50 8 ()
led Baal g ddla g o i i Led Baal g dala e Lagia JS (5 im0 352 S il saclall

21



Legd il (g gy a3 cpllianll Mliaa g LS JS) ga 1 JSEI o8 Julby S90S s 5

5 sl i b el () pea sl i) A3V ) Al

Adle () dida aly 352 51 AN A5 yiSIV) )l e G s cpllaall o)

2,3dimethyl naphthalene 2 3dimethyl naphthalene

DAY ) sl ae ) ullias Jiae AU 3 92 S el (g 55Y) sl
methyl glyoxal CH3CO CHO -2 Glyoxal CHO-CHO -1
dimethyl glyoxal CH3COCOCHS3 -3

Al A ax g i Jae AU 3 92 GS 1Y) Lale J seanld) (S LS jall 238
daia gl JKEY) (e (paa

8 1 Jeéal Isomerism

Positions 1,4,5and 8 are identical (alpha positions )
- 2,3,6 and 7(beta poisitions )

Mono substitution products C;oH;X gave two 1-and 2-
isomers,.Disubstitution products gave 10 isomers

Trisubstitution products gave 14 possible isomers

22



Tetrasubstitution products gave 22 possible isomers

14 for C1gH3X5 ,10 for C1oH,Xe, 2for C19HX57 ,and 1for CioXs

13 2/3
1/3
1/3 2/3

4 53 all
X ray confirmed that the position 1,2contain 2/3 from double bond

Properties ,position 2,3 contain1/3 from double bond Properties but
benzene every bond contain % from double bond Properties .

aalay) Aelsi Addition reactions
Ce>s_uell ALl Addition of hydrogen

@O H,/Ni Na/EtOH
- _—

tetraline naphthalene 1,4-dihydronaphthalene
| pressure -H, NaOEt
HZ/NI L heat Na/BuOH EtOH
decaline tetraline 1,2-dihydronaphthalene

23



Sl el a5 e

o iludaS Ladiiiond lSon g all 55 Lal §lual) jacmad iy <l pdall 3 S aadiiay
Akl e liall

Addition of halogen (Cl,)

BRI
Cl
Cl
dry C12
+ Cl
naphthalene 1,2dichloro 1,2dihydro Cl
40CY naphthalene
Cl 1,4dichloro 1,4d1hydr0
naphthalene cl
Cl
alkali Cl
-HCl
1-chloro naphthalene cl
1,3 dichloro naphthalene
Preparation of 2-chloro naphthalene
odlies 554182 juasi(indirect method)
N=NCI cl
dlazotlzatlon
Cu2C12
HCl/NaN02 and Meyer
2-amino naphthalene diazonium salt

B—naphthylamine 2-Chloro naphthalene

24



Substitution reactions of Naphthalene

Jlaiey) cBle s - pllias)

CO-Q- 0500

naphthalene carbonium ion

Attack at C; or a

Attack at C, or

soleoZo0g

carbonium ion
carbocation
sigma complex

naphthalene

sl 1 o sall 5 sfimania cpila 3 a5l il Alls 8 ade calliall o) Calis,
Aoyl )l dpala (e 3/2 @ paing 1 paagall Y i Bl 2 pasall (o Jiaia

Al AV Cundl 5 da 50 3all ddasl )l dpals e 3/10 alitd 2 aia sall Ll da 50 3l
Osa) A s RSV sSI Al sae 58 asll pasall (A Jld s iSH CRAlS) dealgall e
B 82 pasall o by I CallS) o sagll Alla 8 aie HiSH(Adan s AlaS o 501 0 S
L ) 058 el

Alle 3 ) ya die 2l o) jal die-1: Lt 5 2 i sall (A Jlaind Gl cllia g

bl S Jay b Jeldi die-D

Homonuclear substitution
heteronuclear substitution

25



®

Minor E

soNocon

F  Major
®
® E
EWG
—‘ “ N
Ie Mai Ee Tai
E ajor Major

a)When NHCOCH;3 ,NHR, Cl,Br,0OH,CHs is in the 1- position
homonuclear substitution take place mainly in position 4 and lesser in
position 2.

b) When NHCOCH; ,NHR, ClI,Br,0OH,CHs is in the 2- position
homonuclear substitution take place in the 1 position.

c)When -NO2,-SO3H,-CH2Cl in the position 1 or 2 heteronuclear
substitution occurs in position 5or 8.

S5 YT Jaguy) edlela e Al
reactions Examples of electrophilic substitution

Alkylation and acylation(Friedel-Craft)
(<l S Jay 53) Al 5 2T

26



CH;,
CHs,
+
CH;l
— =

AlCIy 2-methyl naphthalene
CzHs
CH3CH2BI'
AICI - 2-ethyl naphthalene
CHyCH,CHBr __Z AN CH(CHa)2
naphthalene AlCI;
2-isopropyl naphthalene
X =
COCH;
COCH;
CH;COCl
+
CS,
1 2-acetyl naphthalene
3
COCH;

H
naphthalene C.H3C$( COCH,
nitrobenzene
+
1 9

J-acetyl naphthalene 2-acetyl naphthalene

Aaldl\Halogenation
C

S0,Cl
AlCI,

Cl
250
2 SO,Cl, R
naphthalene 100-140°
Brz
CCl, Br
C

|
Br Br

|

Br

Br, +
—_—

small amount
Br

27



Nitration Sulphonation

PRI 5 yinll
HNO3 HNO PCl1
O 2O
1000 250
SOsH cl
PCl,
conc. stO
fu51on

naphthalene 1-sulphonic acid 1-chloro naphthalene

% SO3zH Cl
naphthalene conc.H,SO, PCl
5
fu51on

naphthalene 2-sulphonic acid 2-chloro naphthalene

a5 ) s<Chloro methylation

CH,CI CH,CI
+ CH,O HCl/ACOH
H;PO,
1-chloromethylnaphthalene CH,CI

main pI‘OdllCt 1, Sdichloromethyl

naphthalene
small amount

28



Naphthalene

CrO,

Oxidation 32.8Y)

Al

1) Oy

Y

1.4- naphthoguinone

CHO

) H,0/Zn

O,

O

CHO
Phthaldehvde

LY 'I-ﬂ_:l.

KMnO,

He®

KMnO,

g

Y
Dﬁ %‘D
O

Phthalic anhvdride
COOH

COOH
Phthalic acid

COCOOH

(*H

g

COOH

Phthalonic acid
Oxalobenzoic acid



Ol Ji&S Naphthylamine
1- Naphthylamine (a-naphthylamine) 1-amino naphthalene
CES giaalal el JHGEU Y Oal JodS -1

NH,
NO,

Fe/HCl
red. -
1-naphthylamine
I-nitro naphthalene
OH NH,
ZHC12 o + H20
NH; -
250°C

1-naphthol 1-naphthylamine

u=l sl Properties of 1-naphthylamine
1-Reduces ammonical silver nitrate.

2-Solution of its salts gives a blue ppt. with FeCls
O

OH
OH phthalic acid

/y

NH, N\(\O no® ©
WA

[

. ; 1,4 naphthoqui

0]

a/,s
Open tal]o]
1-naphthylamine eq NH;

5,6,7,8 tetrahydro 1-naphthylamine

N=NPh
Phenyl azo a—naphthylamine




2-naphthylamine (B-naphthylamine) 2-amino naphthalene
OV il (el QUL L) el JildiD

Bucherer reaction __<i s Jelis

psd peal) iy S e J gL Uy Jo Uiy pdilia @ JSy (el JiB8U Uy jdaad oy
Qe pa hakida g 4 gia Ay 25025 L gl g

Bucherer Reaction

OH o o
- NaHSO; NH;
2-naphthol keto
enol SO.H
NH, S
OH NH, NH;
H,O
- —_—
-H,0
2-amino naphthalene
SO,H

SOzH

31



(el J8U Uy B -Naphthyl amine
u=l sAllProperties
1-1t reduces ammonical silver nitrate .

2-Solution of its salts gives no colouration with FeCls .

OH
OH phthalic acid

/y

O

W

O

o¥ NH,

NH;  Na/isopentan 1,2,3,4 tetrahydro B— naphthylamine
red.

B-naphthylamine &Q °C NH,

Phenyl azo f—naphthylamine

32



CllET) ciliney el gilad) (alaal
Naphthyl amine Sulphonic Acids

NH; NH, NH,
conc.H,SO, conc.H,SO,
130, 130
long time

o—naphthylamine oM
3

o—naphthylamine 4-sulphonic acid

NH .. .
2 naphthionic acid

HO,3S

o-naphthylamine 6- sulphonic acid

1-naphthol 2-naphthol Naphthols

SO;H

conc. H>SO, NaOH
e e —
40°C a00°C
ll ll Naphthalene-1- sulfonic acid 1- Naphthol
SO;H OH
Naphthalene conc. H,S0, NaOH
180°C 300“

Naphthalene-2- sulfonic acid 2- Naphthol

NH, OH

dil. H,SO, - + NH;
high pressure

1-amino naphthalene 1-naphthol

33



a-Naphthol 1-Naphthol

COOH
OH phthalonic acid

)
. : 1,4 naphthoquinone
_chromic acid P

5,6,7,8 tetrahydro 1-naphthol

OH

1-naphthol

N=NPh
Phenyl azo a—naphthol

OH

OH
SO3H
SOl
mlldO

OH W SO3H

HQSO OH
4 OH
\% SO;H
CO 18oroyg CO 3 HO3S. ' — .SOzH

1-naphthol

SOzH SOzH
FeCl;

Ho- p— )—OH
2 W

4,4 bis 1-naphthol
o—binaphthol

34



Naphthalene Carboxylic acid 4sus g Sl U8l (alaal

1-Naphthoic acid

COCHj

NaOH
NaOCl
I-acetyl naphthalene
CN
H,O
—_—
H

1-cyano naphthalene

Br
Mg
dry ether

1- bromonaphthalene

1- naphthyl magnesium bromide

COOH

1- Naphthoic acid
or
- NWaphthoic acid

COOH

“ + CHCI,

1-naphthoic acid
naphthalenel-carboxylic acid

COOH

O

1-naphthoic acid
naphthalene 1-carboxylic acid

From bromo naphthalene Grignard

1) CO,
HH®

1- Naphthoic acid



Naphthalene 2-carboxylic acid) 2-Naphthoic acid

l ' .COOH

2- Naphthoic acid
or
B- Naphthoic acid

Preparation
COOH
1 )co2
+
dry ether 2) i
2-bromo naphthalene 2-naphthoic acid
2-naphthyl magnesium bromide naphthalene2-carboxylic acid

COCH;4 COOH
NaOH
NaOCl + CHCl,

2-acetyl naphthalene 2-naphthoic acid

naphthalene2-carboxylic acid

CN COOH
H,O
—_—
H

2-cyano naphthalene 2-naphthoic acid

naphthalene2-carboxylic acid

COOH  COOH Naphthalic acid
SLIGALY jaas

naphthalic acid 36

naphthalene 1,8 dicarboxylic acid



 dhia g Sl Gaaay (il Bawsly wdaay
Prepared by oxidation of acenaphthene

COOH COOH

0x1datlon
chromlc acid

acenaphthene naphthalic acid
naphthalene 1,8 dicarboxylic acid

& 4¢5) (9SS Formation of anhydride

COOH COOH @) o O
“ . x
99
o naphthalic anhydride
naphthalic acid
naphthalene 1,8 dicarboxylic acid
Naphthaquinones

1,2- Naphthaquinone 2,6- Naphthaquinone

37



O

1,4- Naphthaquinone
Preparation of1,4 naphthoquinone

OouSE8L 4 g1 puaal 3ok

O
CrO3 R
AcOH -
O
Naphthalene 1,4- Naphthaquinone

OH

Oxid. O
e

1,4 dihydroxy oOH 1,4 naphthoquinone
naphthalene ©

38



—_—
1-amino 4-
oquinone

hydroxy 1,4 naphth

naphthalene
NH,
o
Oxid.
—_—
chromic acid

1-amino
naphthalene 1,4 naphthoquinone

OH
Oxid.
e
chromic acid
1-naphthol
1,4 naphthoquinone

Reactions of 1,4naphthoquinone

O ghels ] 1,4 <Slelds
1,4 dihydroxy naphthalene
O
Cl/Zn
oxid. h
oH Phthalic acid
HNO3

1,4 naphthoquinone

qulnone oxime (o)

nitroso l—naphthol 39



1,2Naphthoquinone (B-naphthoquinone

NH,
OH

(§)
0
K,Cr,0;,
H2S04 or PhO2

1- Amino- 2-naphthol 1,2- Naphthaquinone

2,6- Naphthaquinone

OH O
PbO2 -
benzene -
HO O

2,6- dihydroxynaphthalenel 2,6- Naphthaquinone
1 2
. 3 (il Acenaphthene
8
7 4
6 5
acenaphthene

. preparation

1- ethyl naphthalene acenaphthene 40

Hot tube



O O

s S
+ Ccoclicocll @ —m——»

— >
oxaloyl chloride H*

acenaphthoquinone acenaphthene

naphthalene

Ol s 5 eldiconfirmation of the structure

o) o)
. COOH COOH
oxid. .
> oxid,
r

naphthalic acid

SIS

acenaphthalene

41



4 10 5

Anthracene (sl i)

daady a3l 2, g aal) aadll o)l cpe Il Gl A 2y 2 20
o A Gad AN g siag g deadiall e Jilud) 8 Jaady g el A
Jsikss oAl

Omes) XYY S 53 Structure of anthracene
CiaH1o aﬁ‘.‘.ﬂ‘ M‘ -1

LS 9 )R 2 b pgua die Jany i) g CigHGBrOsS p gl pa Alsldl 22
o2an (s bald Alans) die any g Gl ) LS g0 S 54 o gl )
B 5 il AN O A J 1 5 g3 i sing) paea g il
Crdy (s J8Y)

OIS0 a gacall gal) b g 508 pa O SI ANY gy (3 (Rl 252 2SU-3
Alidlaall g CqHy0 Gl AN (i OB (Al g g 3l (aaa (e (22
Gl NG Ao el AN (5 ging o AN g ST BN el shll e
b 0S8 b Laatle o5
bl (1 k (o qus il ) (Sayg

Gl ANY (3185 Synthesis of anthracene
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(<8 8-Ju 2) o) &yl (e (a2 (-1

©/\+ \/O e O ‘ ‘ = O O O
cl anhydrous

benzyl chloride

(Diels-Alder) Jdl— 3La -2

(o]
(0] 1,3- Butadiene
1,4- Naphthaquinone
(o]
Cro3 Zn
AcOH
(0] Anthracene

9,10- anthraquinone

3-Elbe reaction

Pyrolysis

CH;
Anth
0- Methyl- benzenophenone naracene
or o- Benzoyl- toluene

43



O A aa gl i e -4

0. ;:o .*.

HOOC
Phthalic anhy dl ide
_H804
H’?O
anthr aqumone Anthracene

O g 2 olS Jagllid (ha-5

0]
cocl
i AlCl, Zn
anhydrous . distillation
cocCl
0]

Position of double bond

) A s g2 jad) oyl g ) pa ga

2 3 4
1

44



Reactions
((3518h) Aialed) — J)RaYI— 5 3l
Cl

Cl

c O‘O -HCI OOO
L —_—
Cl
000 heat

CS
: cl

Na/l amyl alc.

N
red.

anthracene HNO, 9,10-dihydroanthracene
AC,0

NO
20 2 NO,
+ *
NO,

45



SO4H SO4H SO;H

SO;H

Excess corc. H,SO4 Conc. H,SO,

low tempeyature low temperature

Conc. H,SO4
high temperature

Excess conc. H,SO,
high temperature

HO5S SO3H
BawsY!
O
Dil HNO;
o
Anthracene 9, 10- Anthraquinone

46



O‘O Anthraquinone

preparation _saaill

Dil HNO3
KZCr207

Anthracene 9, 10- Anthraquinone
0 0 0
Cone.H,80,
t anhydrous
COH

47



Reduction JI_HaY!

Zn/ A
Distillation
or
Zn/H/150°C
Anthracene
o) o)
o 9- Anthrone
OH
OH
Anthraquinol
Nitration &_l
o) o NO, (0] NO,
HNO, HNO;
_— A
H,SO, H,S0,
o) o Major NO, O
1,5-

1- nitro-9,10- anthraquinone

dinitroanthraquinone
+

NO, O NO,

it

1,8-
dinitroanthraquinone




PREIA]

o) SO;H
SO;H
Oleum
160°C
o
Anthraquinone-2-sulfonic acid small
Major
OH N
Alizarine

9098

1,2-dihydroxyanthraquinone gparation J'..\.Uaﬂ\

Alizarine
o)
SO;H
Oleum, sto4
e 0
o)
Anthraquinone 9,10- anthraqumone-Z- sulfonic acid
1)NaOH, A
2) [O]
o OH

OH

(0

Alizarine



Phenanthrene (x_iilisé
Jb’ < A ‘

COOH
“ _AIC, Zn-Hg/HCI

Naphthalene Succmlc anhydride

COOH ‘ 0
conc.H,SO, OO o Zn-Hg/HCl ! O

Ll

aalil)

-~

Y

CH,COONa COOH
@N 0, : _ A0 O Q Zn-HgHCL
COOH COOH
“ NaNOyH,S0,
Nszo4

Phenanthrene

50




o

1) RMgX

2) HOH

¢<R
O OH Se
 —

5

<leldlll Reactions

| no,
2) H,0

Br2

FeBr3

H O
AcOH

Na/EtOH }
—

9,10-dihydro-phenanthrene

' CHO

Biphenyl-2,2'-dicarbaldehyde

Br
Br

9,10-dibromo-9,10-dihydro-phenanthrene

}Br

9-bromo-9,10-dihydro-phenanthrene

COOH
COOH

Diphenic acid

51



O s4S) Jiilid phenanthraquinoe

o
K,Cr,0,
H,SO,
o
Phenanthrene Phenanthraquinone
O K,Cr,04/
H,SO,
O OH
O ‘ Sodalime HO O
O
biphenyl Diphenic acid
0] COOH
NaOH
H® OH
’ O
Phenanthraquinone 9-hydroxy-9H-flourene-9-carboxylic acid

52



el
1-I.L.Finar Organic Chemistry

2- Polynuclear Hydrocarbons PPT by
Dr.Mohanad Mousa Kareem
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S, OH

NH2 CH3
Vitamin B, Thiamine chloride
o

NE

Vitamin B,

Niacinamide H =
s ~
H HOX O NH
HRe NH o 3
HO \/\f
OoH

Vitamin B,

Vitamin B,
Pantothenic acid

Vitamin B

HO__ Vitamin C
HO - H
HO——H Hc:_) H

= Hpo

A [ HO R o)
HzcmNr;fo \/g
HaC NZ o

HO OH

Vitamin B, Riboflavin

Biotin

Lipid Soluble Vitamins
HaC. CH CHs CHa CHa
OH
CHa :
vitamin A CHy “h3

CogH3g0  part of the visual pigment

HsC CHs

CHa

f

vitamin D; calcium metabolism
CogHaq0 & bONE Qrowth
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HO CH»

CHy
O‘ Ry CHs

0 CHy  CHg CHa  CHg

vitamin Ky a blood clotting factor
C31Hs4602
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