CHAPTZER ~ 4
AZ0 DERIVATIVES OF 1-HYDROXYANTHRACENE



INTRODUCTION
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The chemisfry of diazo and azo compounds possess a
surprising number of facts and a glance at the historical
development of this field, reachinz as it does into both
aliphatic and aromatic chemistry, shows in how many
directions progress has been made, The history and the
development in the field has been reviewed (1-3): The
various asgpects of chemistry of azo compounés is discussed
by Zollinger(4).

Preparation of Aromatic DiazZo Gompounds :

Several methods are reported for the preparation of
aromatic azo compounds. Sauwnders has given different
routes for preparing adomatic azo compounds in a tabular
form in his book(5). The important method is the
regrrangement of nitrosoacylarylémines(6,7). iater on
Huisgen et. al. studied this rearrangement'and elucidated
the ﬁechanism(8~12).

Tedder has deécribed an interesting way of introducin
a diazonium group into aromatic systems(13-17). In this
method phenols are treated with two equivalents of nitrous
acid and give, via the intermediate nitroso compound, the
dizzonium salt in good yield. The equation can be given as

4PR + 2HNO, + HX —-—3 ATNJX + 2H,0 +20.
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The formation of diazonium compounds by reactions of
nitroso compounds with nitric exide was first observed
by Bamberger(d). Gowenlock and Iuttke discussed its
mechanism(19).

Hoteworthy is also the so-called self..diazotization
discovered by Sinlbohm(20-22), several nitroaniline
derivatives on treztment with hydrochloric acid in acetic

acid solution form th2z corresponding chlorodiazobenzenes
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The usuzl method for preparing diazo compound is
diazotization with alkali nitrite in aguegus solution. In
this method diazotization is carried out by allowing
godium nitrite o aqt on a solution of aromatic amine in
mineral acid a2t low temperature i.e. about 0-5°C, The
overall equation for this process is : )

AI’-NH2 + 2HX + N‘&LNO2 — Ar-—l\TzX + NaX + 2H.20
( X = ¢1, Br, NO, HSO,, ete.)



A never technique'for monodiazotization of aromatic
diemines is claimed by Hoechset A.G.(2%). With some
i :
modification Shah and Upasani have monodiazotizéd several
aromatic diamines and have coupled them with different
naphthol sulphonic acids(24).

Absorption Spectra of Azo Compounds :

Colour, the most important property of the dyestuff,
is the interpretation by the mind of the response of the
retina to stimulation by light, which is that portion of
electromagnetic radiation to which the eye is sensitive.
Electromagnetic radiation is energy propagated through

¢
space in the form of an oillating electric and magnetic

N
field, which can be represented as a sinusoidal wave with
the charsgcteristic of Wavelengthlh), frequency (V) and
energy (E). Human eyes are sensiti&e only to the visible
portion o% the spectrum, that is to light of wavelength
between 400 and 750 mp. A knowledge of the extent to which
different frequencies of radiation are absorbed by a
substance allows the colour of that substance to be
determined for a given set of circumstances. If a substance
is illuminated by radistion that is uniformly intense -
throughout the visible region of the spectrum (i.e. white
light), then bands of wavelengths, when absorbed, will,

give fise to the colours listed in the following Table,
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Wavelength(gp) 750 605 595 580 560 500 490 480 435 400

Absorbed light R 0 Y YG G B&a GB B v
Resulting BG GB B v RV R o Y YG
colour

(V=violet, B=blue, G=green, Y=yellow, O=orange, R=red).

The absorption spectra of azo compounds have been the
subject of some investigafions, Brode has studied the
absorption spectra of benzeneazo-benzeng(25), He observed
that the absorption band is not simple, but consists of
g, smaller bands on the lower frequency side of the
principal band, Iater on Uymura reported absorption spectra
of azo derivatives(26)u\Some more data are given by Costa
(27), and sixteen aminoazobenzene dyesggzz’been investigated
in éo% alcoholic hydrochloric solution using ulitraviolet and
vieible spectra(29). Absorption spectra of azZobenzene
derivatives are reéetermined and are analysed in terms of
simplified L,C.A.0. — M.0. theory(30). The spectra of azo
dyes derived from 4-hydroxy and 4-acetoxybenzene is reported
by Skulski et. 2l.(31). Effect of alkali on the spectra of
az0 4yes has been stﬁdied by Mcﬁbwell(?Z). In the recent years
different workers have discussed absorption spectra of azo
dyes(33~36).

The Infra Red Svpectra of Azo Dyes :

[ty

The group freguencies of the azo compounds are



constently atiracting the researchers. Herzberg has
reported -N=N- streching vibration of azomethane at

1575 cm~1(37). Iater on in 1950, Tetlow suggeé%ed the
possibility that the characteristic frequency-for the
skeleton -C-N=N-C- may exist at 927 cm”q(BS). He observed
that cis-and [rans-azobenzenes show absbrption at 927 cm"1,'
which is absent in hydrazobenzene. Alsc this band shows a
Christiansen Alter effect only in the trens form, which
indicates its association with a skeleton group along the
direction of méxﬂyuw&polarizability. ie Peyre et. al. have
studied mony aromatic diazo-coupounds(39~41). They find
common absorpbtions at 1406 + 14 om™ ' and at 1577 + 8 cm”’,
and although they assign the latter to the -N=N- link,

they point out that it could well arise from ring vibrations

The Controversy on whether bands at 1600 or 1450 cm—1

A
should assign for -N=N- has been resolved by some eleggnt

work of Iuttke et. al.(42), Using N'°

substitution they have
been able to show that in aromatic azZo compounds in the
trans configuration, the -N=N- band occurs between 1440

and 1410 cm"1

« YMorgan has given some further data on the
~-H=N- frequencies of some aryl azo naphthols(43). These
show -N=N~ bands near 1450 cm'1, but they are of little

use for identification purposes,



FPluorescence Spectra of Azo Dyes :

As early as in 1949, Pringsheim has noted that
among more than 700 azo dyes, there is not a single
example which is known to have fluorescence(44). This

fact was understood on the basis of properties of the

(1

San

chemical bond in the azZo group. It is known that I bond
between the nitrogen atoms has a greater energy value
(50 K.cal) than a ¢~bond (30 X.cal). When the molecules
are excited, a lo%sening of T bonds takes placg, during
which the bond in the -N=N-= group is considerably weakeé%.
The energy of an absorbed light quantum is either quickly
transformed to thermal energy by way of vibration of single
bonds, or leads to photodecomposition of the compound(45).
Nurmukhametov et. ale have attempted to clarify the
conditions for the sppesrance of fluorescence inlazo
compounde and have triéd tc establish the conneection
betwéen emission spectra and molecular structure(46).
Their study has derived following conclusions :
Unsubstituted azZobenzene (1) has no luminescence
either as powder or in solution. An intense fluorescence
appears when an -0OH group is introduced on the benzene or
naphthalene ring in the position ortho to the azo group.

The compounds with the /highest symmetry have the most

spectral structure. The substituted beé%zo~naphthalenes

L —



having an OH group in the peri-position to the azo

group (II & III) do not fluoresce.
\// \>-N:N—\/\C—\>1 \/ \ !‘\l::'\\i{_}
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Ortho-amino derivatives (e.g.IV) show no luminescence
under any condition while para-amino derivative(V)

fluoresces only as a powder,

NHq
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Pregsent Work

Iogodinski was first to suggest that 1-hydroxy-
anthracene combines with diazonium salts to form
bluish red azo compounds, but he did not isolate any
of them(47). In 1916 Sircar prepared azo derivatives of
1~hydroxyanthracene by reacting 1-hydroxyanthracene with
diazonium s21%is of aniline, p-nitroaniline, p-bromoaniline
and sulphanilic acid. He examined these dyes for their
dyeing properties on cotton and wool =nd compared it with
the corresponding azo-s-navphthol dyes and azo anthranol
dyes(48). A series of long»chain alkyl aromatic azo
compounds based on i1-hydroxvanthracene has been prepared
and their spreading properties on water have been
examined(49). Osponson has studied the absorption spectra
of 4-phenylazo-1~hydroxyanthracene(50).

It was ppflposed to synthesize some more azo derivatives
of 1-hydroxyanthracene and to study thelr visible, i.r.
and fluorescent spectra, Eight new azo derivatives have
heen synthesized by coupling different diazonium salts with
alcoholic i-hydroxyanthracene. Their spectral properties

viz., visible, i.r. and fluorescent speetra have been studied,
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Synthesis of 1-Hydroxyanthracene :

et e iy —— it -

It was prepared by sulphonation of anthraguinone in
presence of yellow mercuric oxide(51) followed by reduction
to anthracene-1-sulphonic acid(52) and then fusion with
potagsium hydroxide to yield 1-hydroxyanthracene(53). The
detailed procedure is described in chapter 3,

Synthesis of 4—Arylazo—j»ﬁydroiyanthracene :

e ot i), bttt ota St ettty

The aromatic amines were obtained from B.D.H. or Koch-
light flaborstories Itd. These were used as such without any
purification. Sodium nitrite used were of E.Merck, G.R.
grade. ALl otﬂer chemicals used were A.K, or B,D,H. chemicals,

The diazotization was carried out in the usual way by
dissolving aromatic amine in dil. HC1l and adding sodium
nitrite solution at 0—5?0. A typical procedure is
described below(54)s

o-Nitroaniline (0.1 mole) was dissolved in 1:1 hydro-
chloric acid (80 'ml) in a conical flask, The mixture was
cooled to 0°C in an’iceusalt~bath with vigorous shaking with
The additioﬁ of a little crushed ice, The saltiounitro—
aniline, hydrochloride separated as a finsly divided
crystalline precipitate. To this, agueous sodium nitrite
soiution (0.1 wole) was added with shaking at a temperature

of 0.,52C. Thus formed dizazonium chloride solution was kept

ow
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at this temperature for half an.hour,

The coupling was carried out in alccholic medium.
To a aleoholic solution of 1-hydroxyanthracene, aromatic
diazonium chloride solution was slowly added at 0-5°C
with constant stirring. After complete addition, the
mixture was stirred for one hour, The preoiéitate obtained
was filtered and dissolved in potassium hydroxide (5% 25ml).
The sélution after filtration was : acidified with
concentrated hydrochloric acid. Again the preci%;tes obtaine@
were filtered and washed with distilled water till the
filtrate is freé from acid. The Precipitates were dried at
40°C under vaccum. These were crystzllized till the constant
meiting point is obtained, The melting point and analytical
data are given in Table 1, Melting points were recorded by using
Toshniwal Melting Point Apparatus in Opeh capillary. and are

uncorrected.,

Visible Spectra :

The absorption spectra of these derivatives were taken
on a SPEKOL Spectrophotometer using 10 mm cell in alcohol
and in acetone., The absorption maximas are recorded in
Table 2 and are shown in figures 1 to 8

Infra Red Spectra :

The i.r., spectra were scanned on a Beckmann IR~20
spectrophotometer in nujol mull. The characteristic
frequencies are tabulated in Table 3 and seme representative

spectra are shown in figures 9 to 11.
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Rlvuorescente Spectra :

The fluorescencespectra (emission and excitation)
were taken on a Aminco Fluorescence Spectrophotometer
using alcohol as a solvent. The results are given in

table 4 and are shown in figures 13 to 16.



143

_m .M A ./x./. IE m
// B
// ..
9¢6° g 8L ¥ 28° 9L 1c6tg 9¢G* ¥ 09*94 (p) <Pt £xoygen~-d )
629" L 692°¢ 6£°69 9897 L 0£0*¢  -22° 49 AﬁvwWON.wm,. oxoTyoTg~9‘ec = "L
629°L  6oz°¢ 66°G9  129°L LLL°S 00°G9 (e) 6L 0XOTUOTA~Y ‘2 *9
629° L 692°¢ 6£°69. 9Gv ‘L gle*s 2149 (p) 062 0IOTUOTA~L ' * G
LZr°8 Z16%¢ getzL geies 718°¢ gL*zl () GLZ oxoTup~d °p
Levte AL NS rAARA R 166°¢ GoL*¢ €e* il (p) ¢€°222 OXOTUD~W "¢
Levrg 2L6°¢ 2z'el  1¢zUe 018°¢ 80" 2L (v) ogz 0I0TYN~0 *2
1 2ARA! 6L"¢C LB 69 06°21 964¢ ¥L°69 (v) o¥z OXQTN=0 !
Y HY D% /s He/, 0.,
poatnbay punog ow

STSATBUY  Yeywawad Ut ‘I . X °  *oN

suUL0BIYFUBLX OX DALY~ | ~0zBT AIV -




144

ge*¢ ges , 96°2 0£6 TAusydLxoygep-d g
g°f - sev 89*¢. Got athmmohoﬂschym.w *L
00z ‘ G054 8° 1| 016 TAueydoxoTuyoTa-¥“2 9
Pyeg LY 9L 2. ag¥ TAusydoaoTYoTa=¢ ‘2 *G
80° ¥ 506 00"V GLG Thusydoxoryp-a P
0e*s 061 08*¥ 606G TAusydogoTyp-u *c
00°9 08Y 00°9 G6¥ TAueydoxoTyp-o ‘2
Ge'e 06¥ Gzl G6¥ TLusydoxgTN~0 *l

1510 wu

worx 5U0420%8 LFQ.otm TOoUuRYLS®
xeu g uT Nma/\ xeu & uT Mma,< dnox§ [Say ‘ON

LSBATYBATIS( 2U80BIYFUBAXOXpLE— -0z Lav~y J0 wvIioedg uoTsdaxosqy

g

2TaRY



Ci9t - 0661 0661 .- TAusydLxoygeop~d *g

0291 - - 06514 0661 ~- TAueydoxoTUoTa-9 42 L
0291 - 009 1 0091 - TLusydoxoTyo TG~V ‘2 *9
0£91 - 0091 0091 - TAueydoIoTyeTa-¢ ‘2 °q

- 0s¥ 1 - - GOV TAusydoxoryp—d 7
0291 - G651 5661 - TLusydoaoTyp=-u ¢
ot9l - 009t 0091 - TLfusydoxaTyn—o 2
02914 - 06 Gt 0661 - TAusYdoIqTN-0 "
o=0 « N=N (T =0 H-N (1 HO

wWwo uT seTousnbeag %OHpmﬁﬁmwomamsc dnoas8 TLay *oN

Fll

re

SOATICATIS( SUSOBAYLUBAXOIPAT~|~02BTLaV~ JO expoedy pey BIFUT

—se

¢ 9TqBJ



e
09¢ (174 - oV  OBE  09¢ T Lusud £xoyqep-d g
= - - - - - TLueydoxoTuoTa-9 ‘2 *L
- - - - - - TLueydoxoTURTq~1 2 . *9
- [ - 06¢ OLe 04¢, TAULYGOIOTUOTA~E ‘2 *g
0L% (114 aee Get 07 a8e TAusydozoTyp~a "
GLS 0G% ace G2y 507 Ls¢ TAusydoxoTyp-u ol
0LE 4% sce ozh oLy 08¢ . TAusydoaoTyp=-o0 2
0L¢ 04¢ 8¢ce (o197 o0V ¢og TAUSYCOIFTN=0 "
XN/ TXROUR
Tousyge TOouBy,Ld
UT ®BI09ds UOT3BITOXS Ut mhwommw UOTSSTUR dnox8® TLay *ON

¢ SOATIBATIOQ

aus0BIYLUBLXOIP AP~ | ~0ZeTAIV~Y JO ©Iq00dg souUsOssIONTI

¥ oTqeyq



-

;

e S -t

b-614

w

-1 REE <

AN 0L3IY N

Ry

ot PBIFRAT 2 A A

| n...rﬂ./oq BT e i " , 1

~

W

.;,..w/"?’

[ e
k

TTONVYHLS Wy +7

ZNIIYY HLNVARGHEAH =t (O2 Y1 AT HAOB LIN-CGY =4

v Ao dc 3Taia A

cogim 2af RG890 ke 0BT 0oT Lk 99 ukl urk 00k €T

R e

ol

i1

<.

2wy AL IT T



e U AT u Y TN M
O 79 e okgs Ce & VI oThk opc > € okS oes o9 o7k $80
i -
s H 1 1 T 1 ey T Y 1 R | Y
i ~ ey
« ./
kY - .
/ /,
¥ . k3
Y /,
\ }
) - y
y \
i / N
, | 7N\
§ \ \
.,_ -] \ /
k1 .)/ ., { /
..w \ / g / \\ \
L /
\ .\. / / / /
‘,. \ / o ,/. \ /
4 #

N 1 / f

. / \ / \

\ i - / /

/
\ \ , \
\ / V- \ \
\ \ \ \ \
\ - A /
,,, / \
\ \ 7 \, /
s ) /f p
{ - N
/
§ ] B .
! m
INGLIADY Wy , \.‘ 1 ) JoZdJ.rw Nt
; SE

A% 9T PZi%xﬂ.i.\er.T«OﬁIJ\/Zme OHOTHY - Y-

90

o
=)

]
>
L=

+~
)
L&

[
-

7

s
-

bl

54

THALOAdS a0t CUA

S IUXCROTC Y



<R
e

Sul 0%k

e U

o7 by 25 oe

WiCu M IPANMN

%k

SNLLIOY Ny -

£

z M

|
|
|
|
|
w
|

FNAYH RANVYEINOYTAH ~ (- (OTYTANT HAOCH ORI~ -4

wrHL7a4 " 33 uTiA

TuNvyrl A

(S

-1




0%

oY A

ey o3 G 2x8 R 281y oth
: T Y T TV Y T T YTTTTTTYTTTTTY t -
TN
RS
N \\\.!ilf/
\
TeNWHLT N
.. y
-, /\\\\
X ;
N oL 3 A -.
AN U HINYAEDMT K -
u.q.,m A= e 7 TR A LG CTV Ao ©7 0

e I .ﬁ..u

LI \ ¥ 1

SN
!
l.-

e

.

-

—

—

-

SIS, [

-2

b

)
— ~
1 N . . R
_
w i
! K . {
w N "“ ﬁ-. A..M
N |
: . |
M N . =
3 =5 r
_ |
: |
! - o
- - zw 30
, . ;
m TG LT Wl |
3 o o
g 2P e et e e i e = et e e = R S e = m 5
i
i
i

I DRUUURUUI R

//. T
A% \s.s - H.C
m " o i
H \ ”
IM .\\ // .L_ T
! e ‘
1 x\ w
i p -
- / -
\ S 1
N p !
- /lxt\.\\\ !_N ]
!
— mw \
TTWCLYY W
ana~WHHLNY dxortaht -

~ =0T A TAN I RA VM OTIR-q) - R

RS



o5k o9k oTh of S

w7 w0 IT3e gk ot i ohs
¥ T ¢ t Y 1 ¥ t ot T 1 1 1 3 H ' Y R 1
;
L J
. 3
| S -
. v ‘
N - L
N \w ..l TNYLF i - i
\ ; —
. SRR RS R S -
3 . e
B A H il,/.
St r
W /
~— \
; : N N N
i & //\/
L - 5\
- N ! S
— o : . -
PN : .
P T . = ~ v : Vo
. y w
IMNOLI Y M - -3
- L N L3I NI
=
1
t ~ T
I irp L N Lol TAH - w FNIDEY HLNE AN TAM
w .m..~.x..w lwl‘\muﬂm\cﬂmfxuam&ﬁmmw.ﬁw 07 l)wM.!ﬁ»t.JXI\—& § n.w ..\M.\H‘m l«fﬂ.ﬁd«&‘ J)Z\WIQQJOdew\M)OTIu\JIT

e 23dS

FIGIzuA



“
@

L BNVLITY NI

. H_. [V .o ‘.\..w - LT ft »,.; o - s
) i TR S S B ke B SR | LR B T OTET Ty en en gmeeens g mene g cmas gee
H
]
“od
1
{
: )
W “,
H .
. . M
) ! . , W oe
! +
4 Pl
: &
_ :
* : RN
v .&
; L YW
* ;
. - H
; N
: !
"t
. i
i :
3 ;
: j
; m
1 s " .M M
! Rk M !
;
. ; |
! +
_ m
; " u.
; e : Y SV » ., o y - ¥ H
; L . e Cnr ¥ RN Rl Rxopi L
DNy LN R T ¥ |
; ]

G AAT RTINS LA



LD

*RAMNIOVE HLINVAXOBAAH 1-(0ZWIANIHIONOTHI-0) -4

Nl

v 133ds ul

109

-4 ot




i

ony

vof

oo0}

oot

oo

oo9t

o081 000

oL -514

-

INIOVHHLNYAROYAAH-I-{0ZVIANAHJIOWOT H3 W) *h
VRio3lds 4"l

09

ok

ob




158

1164

ANTAIVHHLNVAXOLAAR-1-(0Z2Y TANIHIOHOHD-d) - ¥
vd.L23dG ‘gl

o8

ob



Q09

[eleled]

[ Lo kAl

oairy

009}

peoy

AR

T

At

INIDVHHINVAXOUAAH -1~ (OZYIANIHIAROHLAW-d) -4

vdL23ds "d'1

ol

ot

oY

0§

o9

ol

08



* . \ Fig- 13

L-lo NITRIPHENYLAZ ;-1 ;

HYDROXYANTHERACENE . { .
|

& B -
%;‘f.\ITE,u LY - ofd 11 EPHTTEL §Yy e .
EML2) N o PRLTIRA EXITATION L PECTIA
o \
| ‘\
i -
§ I
I Co
f |
Y
| [ P
i {} i
' i
; ! ‘
g ol
5 \l
o !
| {
| f
i
f j
! H
|
|
=
i
{
{
1
| |
i
21
/ ;
I |
i :
f H

Ve »\\M

'i - 157]

\ ll,"l -
T ; | [
§ ”r : * ~:?-r-:. y » - o 3 0 s oA
5ol H 50 “400 I T e | 2,7 (AR aah L

Woavele ajin VA oAb



T i Y e S 2t M B i i R L 4+

o WBeAA L r da el o e oA o s

o

Wit e e it b b . i S e

i TaT.

EARY

ANC

1
(T

3

*

o
e o
T S e e e g s s e s e e n o e ot e
.

4 f G

s s st ety et
..A’ Tt )
.ll‘llxl{?lllt;"
.

.

i ST NS U

" B

e e e e

[l
=

RSy

f
{
{
]

A

e =

S i ot et 4 v wate )

“4



“QE

coL T Fig- 15 49

Y- - CHLOROPHENYL AZO) -~ WY DROXYAN THIRALENE

ExiTel LY 24 nm , EMITIEL BY ~20 Tiwn
_h-
Etiss ionN SPECTRR ﬂ ERITATION LpeoTeA
o i
| . |
o4
AN - i
r-{
i
i
|
[
.
}
, {
Vol
i
|
2
.-.{T .
¢
|
%
}
|
<1
i
L i
-
\ ; \
N ' N \ !- /],/ 1 . Y ].
hse 4oo 350 doo 3are 300 50 ER

Wavatemgiit 1A MmA



10 3dY Ny LART
Ty wch ASY R LA

g)- Brd

W, W (VWY (;J(fo/ N9 Ry
~
%39 ashe ao¢ S € 50y o.,.ﬂ.‘
N < Pl nrlcl/u )
- A
\ 4
\x
vw\
+
B
\ RN !
e ﬁ
H
A
, |
+ Oy
4 H
]
J
L o ,mé.,iam NCICO LT

TNID N RANY AR S TA R

vV kT
U7 TIAN I HAOH O T -d Y -1y

P s F .
N - " -

3

A3 VALNAT




RESUIRS AND DISCUSSION



RESUIRS AND  DISCUSSION
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Yigible Spectra :

RKuhn and Baer(57) were the first to point out that’
4~phenylazo—1—naphﬁhoi(l) exist. in solution as a
tautomeric equilibrium mizture with the phenylhydrazone(Il).
Their results have been confirmed and extended by several
authors(50,56~60).

Fischer and”Frie studied tautomerism and geometrical
iosmerism of arylazo-phenols and naphﬁyols(61). They
suggested cis- and trans- form of I, ig)analogy with
azobenzene(62), the azo naphthalene(63) and 4-hydroxy-

azobenzene(64). They have obtained two bands, one around

HO N\
N 7\ \ /N
N
ICX ') :N. / l
\NH~Ph N Ib
11

400 gu and the other around 480@p. The former band has

ﬁeen . assigned due to the trans-azoisomer(Ia) %nd the
ot t g ) < vt e,

L
dater %o the hydrazone (II) with confirmity -of the results

- of Burawgy and Thomson(58). In our study we have obtained



only one band around 500 am region. This can be assigned
due to the hydrazone form (IlI) of azo derivatives,

instead of azo form (IV).
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It is an established fact that the fine structure of

T

D\
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11 Q

the absorption curves and the intensities of hands are
affected by the nature of the solvent used for speciroscopic
examinations, In general with increasing solvent polarity
the spectra suffer a loss of vibrational fine structure,
because of a strong solvent-solute interaction in highly
polar solvents especially when solute molecules possess
induced or polar-dipolar characteristics. In ethanol the
bands are very broad, but well defined. Similarly in acetone
the bands are?}ittle sharper than%;%hanola Anong the
striking observations of interest in the displacement of the
bands to shorter waveiength with decreasing polarity and the
dielectric constant of the solvent. However these observations

are reversel with the found molar extinction coefficient e.g.



the molar extinction coefficient is greater when
dielectric constant is lower. In all the dyes the

following order is found :

Dielectric Acetone << Ethanol
constan?t . 205 25,0

Xmax Acetone <i Ethenol
L max Acetone :> Bthanol

The introduction of the substituent group axe also

L9 ,
changing the position of the bands and their molar

gv{/ycrq’; DLl . A .
absorbity. The introduction of the methoxy group is

electropositive, the positive tautomeric effect is much
L
more powerful than the inductive effect and causiné a bath-

ochromic shift in%e- the spectra, while the nitro and
g2 :

o e

chloro ars-having a mesomeric effect(65-67) arising from
resonance benzenoid forms have the lower shift,
Amex methoxy » Amax chloro and nitro.
It has also been observed that the position of the
b v
substituents in%od%énzene ring alters the spectrum. The
introduction of the chlorine group in ortho, meta and para
o lls O ble
havd: following order :
Amax ortho < Anax meta < Amax pars
comp 2 < comp 3 < comp 4
Recently some azo derivatives of 9-hydroxyanthracene

have been prepared and studied(68,69).The absorption maxima
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(in dioxane) of these dyes have been given in Table 5.
Considering the solvent effect negligible, we have
compared it with the maxima (in acetone) of our
derivatives.

It is clearly seen from Table 5 that shiftingceffﬁa
hydroxy and azo groupifrom 9 and 10 positions to 1 and 4
position causes a bathochromic shift of average 60 nm.

Infrared Spectrs : -

In the IR spectra of substituted dyes oﬁly the most
vredominant peaks (C=0, N-H and C=N) are assigned for
their characterisation (Table 3). In the i.r.spectrum of
the comnounds 1 to 8, no peak hac been observed around

2500 cm'1

due to the ~0H stretching vibrations, exceplt the
compound 4{p-Cl-aniline), in which the ~0OH stretching
vibrations are observed around 5405 cm"1(%able 3). It
confirms that these compounds have the ketoenol tautomerism
and only compound 4 exist in the enol form. Due to the
absehce of ~OH stretching in other compounds, they are
discussed on the basis of keto form. In all the compounds
the carbonyl stretching vibrations are assigned around 1620
+ 20 em™'. Similarly the -NH banding vibrations are assigned

1

around 1590 cm  '. These peaks are very sharp and having a

high intensity. The peak duvue to C=N is generally found around

1 1

and 1630=1660 em” ' in alkyl compounds and

1640-1690 cm
unsatulated compounds respectively(70). In the present

AN
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investigation peak around 1530 Cm_1\due to C-N stretching
‘.
vibration is overlaping with -NH b%nding vibration and no
separate peak &s observed. The vibration due to the chloro
group in the benzene ring are assigned around 890 cm_1°
Gawad et., al. have 2lso observed the similar
tautomerism in axo derivatives of 9-hydroxyanthracene(68).

Fluorescence Spectra :

The fluorescence spectra of 1- and 2-hydroxyanthracene
has been studied by Suzuki et.al.(71,72). For characterising
anthrscene aerivativeénﬁse of fluores#eenee spectra is reported
(73). In the prosent investigation the dyes derived from
i-hydroxyanthracene shows fluoreseeince in the region max
370-420 nm, except dyes 6 and 7, which have no fluorescence.
The fluorescence spectra of 1npheny£}o-2~hydroxy-
naththalene is interpreted in terms of an equilibrium
between enol form (I) and dipolar form (II)(74). In the
excited state the equlibrium is shifted towards the bipolar

ion, which is responsible for the fluorescence,

N=N-Ph ‘
: NZN ~—P
OH @
o
. ©

\
\

/
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4~-Phenylazo-1-hydroxynaphthalene in powder form
gives fluorescence in the near i.r.spectra region but
in hexane it does not fluorescence(46). 4-Arylazo-1i=-
hydroxyanthracene in eth@pol gives fluorescence. Thus
increage in fused ring system results in fluorescence.
0f course ethanol as a solvent strongly affects the
fluorescence spectrum of a molecule containing a hydroxyl
group (OH) or an amino group (NHz). The effect of solvent
on fluorescence spectra is discuséed by Berlamn(75).

Generally the substituents alter the spectrum, 4n
introduction of the chlorine into the benzene ring
diminishes the fluorescence(76). The szme observation is
recorded in the present investigation in dyes 6 and 7.
Further the 2,3-dichlorophenylazo derivative has lowered
shift as compared to monochloro azo derivative. Also the
introduction of -N02 in thé benzene nucleus has a low band
energy favouring predissociation(76) and a rapid dissivation
of the energy of electronic excitgtion. The dye

o-nitrophenylazo derivative ha&% gom® anomalies,
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