


56
CHAPTER Ii

EXPERIMENTAL WORK

CHEMICALS

I *1) 4,4 - Diaminosti1 bene 2,2 disulphonic

aci d :

This compound was purfied by recrystallization from
tdSSacetone/ alcohel and its purity checked by spectral methods/ A

and M.P. 228°c

2) Cyanuric chloride :

WdS
Cyanuric chloride was used of

A
West-German Degauaae

company.

3) Ani1ine :

11 was used of B . D . H . (A . R .) grade

4) 6-Toluidine :

l t was used of B . D . H .( A . R .) gradei
5) p-Toluidine :

It was used of B .D ,H . ( A . R .) grade

6) Chiorosulphonic acid :

B . D ,H .( A .R .) grade was used

7) ©-Chloroani1ine :

B . D . H . ( A . R .) grade was used

8) naphthv1 amine :

B . D . H . (A,R.) (jrade was used
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9) Diethanol amine

It was used ofB.D.H. (A.R.) grade

Instruments used for spectral study

1) U.V. - Double beam spectrophotometer Hitachi,-UV-330

spectrophotometer

2) I.R. Spectra were recorded in KBr pellets on a

"Perkin-Elmer-783 infrared spectrophotometre".

3) Fluorescence Shimadu-Doub1e monochromator spectrof1 -

uorophotometer RF-540

SCHEME 1 : SYNTHESIS OF 4.41 D1 AM 1NOST1LBENE

2,2* D1SULPHONIC ACID :

f *The synthesis of 4,4 diaminosti1 bene 2,2 — disuiphonic 
acid has been reported31. This was prepared by three-step 

synthesis form p-nitrotuence. The latter was first 
sulphonated with 26* oleum at 55-603c to give 4-

nitrotoluene -2-suIphonic acid.

A paste of 4 - nitroto1uene-2-su1phonic acid was 

dissolved in a large amount of water and neutralised with 

sodium hydroxide solution. The sodium salt of 4

ni troto 1 uene-2-su 1 phonic acid was then oxidized W'iiflh a
solution of sodium hypochlorite at 75-80°c under

simultaneous addition of sodium hydroxide solution.

After termination of the oxidation process the reaction 

mixture was neutralised with concentrared hydrochloric 

acid,cooled and salted out. The separated product was 

isolated by fiIteration on a filterpress. The paste of
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* »4,4 -dinitrostiIbene- 2,2 - disulphonic acid

reduced by adding it gradually into an aqueous suspension 

of iron fillings etched with hydrochloric acid,at a 

temperature of about 100 C*
The reaction mixture was made alkaline with sodium 

hydroxide and freed of iron-containing sluge on a filter 

press- From the filtrate 4,4'-diamino stilbene - 2,2’ 

disulphonic acid was precipitated by acidification with 

sulphuric acid. The product was filtered off, for further 

work product was usually used directly in the form of paste.

Preparation of___sodium___sa 11__ of_ 4,4*____

diaminostiIbene - 2,2*_disulphonic acid :

4,4" Diaminosti1 bene 2,2’ disulphonic acid (11 gms) was 

added in 25 ml distilled water in 250 ml beaker. The 

mixture was well stirred and equimolar quantity of sodium 

carbonate (17.2 gms) was added. The mixture was stirred and
WQS

heated till clear solution obtained.A

Yield - 80* M.P. -> Decomposes at 226-228^c

Analytical data :

C H N
Calculated 40.30 3.60 7.22
Found 40.30 3.58 7.21

Spectral data :
1> U.V. - A=210 nm, B=335 no

2> l.R. - NH2-3450 - 3250 cm-1
C=C -1600-1500 cm-1

-C-N 1200-1020 cm 1

-C-H Stretching 3030 - 3080 cm



b s
U V ABSORPTION SPECTRUM OF SODIUM SALT OF 

4,4'-DI AMINO STILBENE 2,2- DISULPHONIC ACID.

>C^)
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Scheme I 1

1> AcetyJ_a t.ionof Amines :

Acetanilide was prepared by refluxing a mixture of 

aniline (20 ml), acetic anhydride (20 ml) and glacial acetic 

acid (20 ml) gently for 30 minutes and then pouring the hot 

liquid in a thin stream into the cold water with 

continuous stirring. The crude product thus obtained was 

recrystallised from very dilute water alcohol mixture.
Yield was 18 gms and m. p. 114®c . The saute 

procedure was used for the acetylation of Q-toluidine and p- 

to 1 u i d i rte.
\

2> General Procedure for the Preparation of._.Substitued

Su1phonamides.
... *......... P

Preparatiun of p-Amino benzene Sulphonamide. This 

compound was synthesised by using following three steps.

1) Treatment of acetanilide with excess of chlorosulphonic 

acid affored P-acetamido benzene sulphonyl chloride. m.p. 
149°

NHCOCH3

+ 2 H0S02CI

NHCOCH-

jl ■+• H2SQ4 + HCI

ll> This was converted by aqueous ammonia into 
acetami dobenzerte su 1 phonam i de m.p. 218^

NHCOCH3 NHCOCH3
nh3
aq.

SO2CI
.p_ Acetamido benzene 

sulphonyl chloride

S02NH2
p-Acetamido benzene 

sulphonamide

p-
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I I I > By boiling with dilute hydrochloric acid the 

protecting acetyl group was removed without hydrolysing the 

sulphonamido group.The liberated sulphonamide was passed into 

solution as the hydrochloride and the free base (P-amino 
benzene sulphonamide) was obtained by neutralisation with 
sodium bicarbonate. m.p. 163®c

NHCOCH3

S02NH2

H2C)

( HCI)

nh2

^JJ -+ CH3COOH

so2nh2

P-Amino benzene 
sulphonamide .

Procedure :

I> Preparation of P-Acetamidobenzene sulphonyl chloride.

20 gms of dry acetanilide were placed in the 500 ml

bolt head flask with two holded cork carrying a dropping

funnel and a reflux condenser. 50 ml (90 gms) of a good

grade ch1orosu1phonic acid was added in small portions and

the flask was shaked from time to time to ensure thorough

mixing. When the additon has been made, the reaction

mixture was heated on a water bath for 1 hour in order to
1

complete the reaction. After cooling the oily mixture was 

poured in a thin stream with stirring into 300 gms of 

crushed ice contained in a 1 litre beaker. The reaction 

mixture was stirred for several minutes in order to obtain 

an even suspension of the granular white solid. The P- 

acetamido benzene sulphonyl chloride was filtered at the 

pump and washed with a little cold water

and recrystallised from a mixture of equal volumes of 
benzene and acetone m.p. 149^c

ll> Preparation of P-Acetamido benzene sulphonamide
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The above P-acetamidobenzene sulphonyl chloride was 

taken in the reaction flask and a mixture of 70 ml of 
concentrated ammonia solution (sp. gr. 0.88) and 70 ml of 
water was added. The reaction mixture was heated with 
occasional swirling to iust below the boiling point for 
about 15 minutes. The reaction mixture was cooled and just 
acidified with dilute sulphuric acid. The product was 
collected on a buchner funnel , washed with little cold 
water and drained as completely as possible m.p. 218®C.

I ID Preparation of P-Amino benzene su1phonamIde.
The crude P-acetamido beriezene sulphonamide was 

transfered to a 500 ml flask and a mixture of 10 ml of 
concentrated hydrochloric acid and 30 ml of water was 
added. The mixture was boiled gently under reflux for 40 

minutes. To the cooled solution 2 gms of decoloursing 
carbon was added and heated the mixture to boiling and 
filtered with suction through a hardened filter paper. The 
filtrate was placed in a litre beaker and cautiously added 
16 gms of solid sodium bicarbonate in portions with 
strlring. (sodium bicarbonate was added until the reaction 
mixture became neutral ) sul phani lamide was filtered & 
recrystallised from water or from alcohol m.p. 163 ^C.

The same procedure was used for the synthesis of 
su1phanomides from ortho and para acetyl tolttidines.

ch3

o-Toluidine Sulphonam’ide

5 vnethjl if cunino
SuJL pKono mij e.

P-Toluldine Sulphonam'ide
5 Yn e_i+> 2_ a nr» i n o

_5u<Jlpbe hami cie



IR
 SP

EC
TR

U
M

 OF
 p-A

M
IN

O
 BEN

ZE
N

E S
U

LP
H

O
N

A
M

ID
E

(%) NOISSIWSNVU1

W
A

VE
N

U
M

B
ER

 (CM



65

-1.

IR
 SPE

C
TR

U
M

 OF 
o

-T
O

LU
ID

IN
E SU

LP
H

O
N

A
M

ID
E OR 

2 AM
IN

O
 - 1

-M
ET

H
Y

L-
5-

 SU
LP

H
O

N
 A

M
 ID

O
 BE

N
ZE

N
E .

(%) NOISSIWSNVy i

W
A

V
EN

U
M

B
ER

 (C
M



IR
 SP

EC
TR

U
M

 OF
 P-

TO
LU

ID
In

E S
U

LP
H

O
N

A
M

ID
E OR

66

(%) NOlSSIWSNVdi

W
A

VE
N

U
M

B
ER

 (CM



67
FLUORESCENT BRIGHTENING AGENTS 

General structure:

X
R

K.CH — CH
R

NH

X = X’ , Y = Y* , R = S03Na

Symmetrical fluorescent brightening agent, 
where X X' , Y = Y’ 92

This type of fluorescent bri i'h Inner was storage 
stable at -30 to +50^C and suitable for use on 

celluloaic fibres or in the paper making.

SYNTHESIS OF FLUORESCENT BR1GHTENER NO 1

STEP... 1 - SYNTHESIS OF 6- (P-AM 1 NOBENZENE

SULPHONAMIDO ) -2,4 DICHLORO i-3-5 TR1AZINE.

P-Amino benezene su1phonamide ( 8.6 gras, 2 mole ) 

was dissolved in 0.01 M sodium hydroxide solution (PH = 10.8 
). It was cooled in icebath at 0~5®C . Beaker was 

equipped with mechanical stirrer. Cvanurio chloride ( 10

gras, 2 mole ) was dissolved in aqueous acetone (1:3),25 ml 

and then added in small quantity at a time and reaction was 

stirred vigorously. Reaction was continued after adding all

quantity of cyanuric chloride. The PH of soln quickly fell



from 10.8 to 2.5 .

hour

The reaction mixture was stirred for one
68

STEP 2 - SYNTHESIS OF 4,4 HIS [ 6 -(P-AMINO BENZENE 

SULPHONAMI DO) - 4 - CHLORO 1.3,5 TE1AZIN - 2YL. 1

RMFNOSTtLBENE -2,2 DISULPHONIC ACID.

A paste of sodium salt of 4,4’ diamino stilbene 

2,2* - disulphonic acid ( 8 gms 1 mole ) was added to the

above reaction product at room temperature. Addition was 

made slowly and dropwise with continuous stirring. The 

completion of reaction [condensation of primary amine with 

oyanuric chloride 1 was checked hy testing unreacted 

aromatic primary amine by diazotization method.

STEP .3 ' SYNTHESIS OF 4,4’ B1516 (P- AM I NO BENZENE 

SULPHONAM1 DO) -4- D1ETHANOLAM1 NO -1,3,5 TR1AZ1N -2YU

AM 1NQSTiLBENE 2,2* DISULPHONIC ACID.

Reaction mixture was heated to 85-90®C. 

Diethanolamine ( 6-5jhns., 2 mole) was added dropwise. 

Stirring was continued for 30-40 minutes. (PH~9) Reaction 

mixture was cooled. It was salted out with sodium chloride 

and filtered, washed with acetone, dried and the crude 

product was weighed. Fine yellow coloured granular powder 

was obtained.

Yield - 18 gms
M. P. - Decomposes at 290®C.

Analytical data percentage of elements

C H N

Found 42.90 3.91 17.50

Ca1cu1ated 42. 93 3.93 17. 53



peetral Analysis

i] U.V. - A= 280 nm , B= 350 nm

23 IR - NH (streching ) 3400 cm
c= N (streching) 1500 - 1600
s= 0 (streching) 1370 cm *

s= 0 (streching) 1170 cm*

c= C (streching) 1600- 1650 cm
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REACTIONS OF FLUORESCENT BRI6HTNER NO-1

STEp I - SYNTHESIS OF 6 ( P-AMINO BENZENE SULPHONAMIPO ? 

2 ,4 DICH LORO 1, 3, 5 -T R I AZIN E .

STEP II .* SYNTHESIS OF kfU BIS [j6 ( P-AMINO BENZENE SULPHO-
.   1 ITT II ' - - 1-1 ■  -■ n #

- NAMI00 )-4-CHLORO-1,3,5 TRIAZIN-2-YL] AMINO 

STILBENE-2,2/ DISULPHONIC ACID .

Temp.
35- 40° C 

v (PH 7}

S03Na
^S^yNH -^H^CH^^^NH^SQf*

S03NQnYn
Cl

N Yn
Cl



71

STEP III - SYNTHESIS 0F4,4* BIS \j ( P-AMINO BENZENE 

SULPHONAMIDO ) 4-D IETH ANOL AMINO-1,3,5 ~ 

TRIAZIN-2-YLl AMINO STILBENE 2,2*-01SULPHQNIC ACID-

S03Na

N<s^NN^N 

Cl

SOiNq

2 HN
/

i
\

+-

ch2 ch2oh

ch2ch2 oh

C(

V

Temp. 
80-85°C 

( PH 9)

**Q- NH

S03Nq

c H= cH N H

SOjNq

y/N\ N \
H,C

L i -o X N
J h2C ch2

I
H?C

1
ch2 H2<J ch2

1
HO OH HO OH

FL UORESCENT BRIGHTENER NO-1
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UV ABSORPTION SPECTRUM OF F. B- A- NO* 1
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SYNTHESIS OF FLUORESCENT BRIGHTENER NO 2

STEP 1 - SYNTHESIS OF 6 - (O-TOLUIDINE SULPHONAMIDO ) 2.4

DICHLORO 1-35 TRIAZINE.

O-Toluidine sul phonaniide ( 9.3 sms , 2 mole ) was 

dissolved in O.Ol M sodium hydroxide solution ( PH = 10.8 ). 
It. was cooled in Ice b» t h at 0 5^C. Beaker

was euquipped with mechanical stirrer. Cyanuric chloride 

( 10 gms . 2 mole) was dissolved in auueous acetone ( 1:3)

25 ml then added in sma1 I quantity at a time and reaction 

was stirred vigorously. Reaction was continued after adding 

all quantity of cyanuric chloride. The PH of solution 

quickly fell from 10.8 to 2.5 . The reaction mixture was 

stirred for one hour.

STEP .2 - SYNTHESIS OF 4,4* BIS [ 6 (O-TOLU I D I NE

SULPHONAMIDO ). 4 CHLORO -1-3-5 TR1AZ1N -2 -YL i AMINO

STILBENE 2.2’ DISULPHONIC ACID.

A paste of 4.4’ d i am i nost. i 1 bene 2.2’ disulphonic 

acid ( 8 «ms . 1 mole ) was added in a above reaction
mixture at room temperature. Addition was made slowly and

dropwise. Condensation of DASDSA with cyanuric chloride 

required 2-3. hours, second chlorine atom was replaced at 35-
40^C. To ensure reaction was completed T

condensation of primary amine with cyanuric chloride ] was 

checked by testing unreacted aromatic primary amine by

diazotization method.

STEP 3 - SYNTHESIS OF 4,4’ BIS 16 (O-TOLUID F NE 

SULPHONAMIDO ) 4 DI ETHANOL AMINO 1.3.5 TRI AZIN - 2 YL 1
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AMINO STILFIRNR -2.2* D 1 5UL.PHON IC ACID.

Reaction mixture was heated to raise the 
temperature 85-90^C. As the third chlorine atom of 

cyanuric chloride was difficult to react . diethanol amine ( 

6 3*jh)S 2 mole) was added in droowise. stirring was continued 

for an hour. ( PH 0 ) . Reaction mixture was cooled. It

was salted out with sodium chloride and filtered, dried 

with acetone . weighed the crude product.

Yield - 16 gms
0

M. P. - Decomooses on heating above 300 _ ;

Ana 1ytica1 data percentage of element

C H N

Fxnerimeet a 1 t\ 3. DA 4. in 17.0

ca1cu1ated 43.97 4. 1 9 . 17.1

data :

n U.V. A = 250 nm B= 350 nm

23 l.R. NH C st.rechi ng ) -3400 cm-1

C = N (streching ) 1500 - 1600 cm *

S = 0 (s treching ) -1370 cm -1

s= 0 (streching ) -1170 cm _1

c= C (streching ) -1600 - 1650 cm - *
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REACTIONS OF FLUORESCENT BRIGHTENER NO-2

STEP I SYNTHESIS OF 6 (o-TOLUlDINE SULPHONAMIDQ ) 2,4 -

DICHLORO -1,3, 5 TRIAZINE .
--------------------------- . c(

C‘ N Cl2y y
NH2 o Cl m

^YCH3 Temp, 0-5 C "jpNH
+• 2 [ J u

2-5 N^N

Cl
S02NH2 T

Cl

STEP II *. SYNTHESIS OF 4,4* BIS [6 (o TOLUIDINE SULPHONAMJDO?

4-CHL0R0-1,3,5~TRIA7IN-2~YL] AMINO STILBENE 2/2'

DISULPHONIC ACID.

Temp 40 C 
pH 7 

V
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A ( nm)

UV ABSORPTION SPECTRUM OF F- B- A« NO* 2
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SYNTHESlS OF.FLUORESCENTBRIGHTENER NO.. 3

STEP 1- SYNTHESIS OF 6-(P-TOLU1DINE SULPHONAMI DO)- 

2,4 D1CHLORO 1.3.5 TRIAZINE

P Toluidlne sulphonamide (9.3 gms , 2 mode ) wan 

dissloved in O.Ol M sodium hydroxide solution. (PH - 11).
It was cooled in icebath at 0~5^C. Beaker was 

equipped with mechanical stirrer. Cyanuric chloride ( 10

gns . 2 mole ) was dissloved in aqueous acetone (1:3).25 ml 

and then added in small quantity at a time and reaction was 

stirred vigorously. Reaction was continued after adding all 

quantity of cyanuric chloride. The PH of solution quickly 

fell from 11 to 2.8 . The reaction mixture was stirred for 

one hour.

STEP2 - SYNTHESIS OF 4,4’ BIS 16-(P-TOLUlDlNE 

SULPHONAMIDO)-4-CHL0R0- 1.3.5 TR1AZ1N -2-YL) AMINO ST1LBENE 

2.2' D1SULPHONIC ACID.

A paste of 4,4’ diaminostiI bene 2,2’ disulphonic 

acid ( 8 gms , 1 mole ) was added in above reaction mixture

at room temperature. Addition was made slowly and dropwise. 

Condensation of DASDSA with cyanuric chloride required 2-3 
hours, second chlorine atom was replaced at 35-40^C.

To ensure reaction was completed. 1 condensation of primary 

amine with cyanuric chloride ) was checked by testing 

unreacted aromatic primary amine by diazoU zat. (on method.

STEP 3- SYNTHESIS OF 4,4’ BIS 16(P-TOIUIDINE

SULPHONAMIDO ) -4- DIETHANOL AMINO -1.3,5 TR1AZ1N -2 -YL )

AM 1 NOST ILBENF. -2.2’ DISULPHONIC ACID.
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Reaction mixture was heated to raise the 

temperature 85-90®C. Diethanolamine ( 6-5<qlpn4 2 mole 

) was added dropwise. Stirring was continued for 30 — 4-0
Uminutes. (P - 8.9) . Reaction mixture was cooled. It was 

salted out with sodium chloride and filtered. Washed with 

acetone, dried and the crude product was weighed.

Yield - 11 gms
M.P. -■ Decomposes on heating above 300^

Analytical data

Found

Percentage of elements 

C H N

43.95 4.18 17.0

ca1cu1 a ted 43.97 4.19 17.1

Spectra analysis :

1 ] C < A= 270 nm B= 360 nm.

21 1 .R. NH (streching ) 3400 cm *

C= N(streching) 1500 - 1600 cm-1

S = 0(streching) - 1160 cm-1

s= 0(s treching) - 1340 cn'1

c= C ( s trech ini?) 1600 - 1650
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REACTIONS OF FLUORESCENT BRICHTENER NO-3

STEP I -SYNTHESIS OF 6 ( P-TOLUIDINE SUlPHONAMIDO 2 .4

Cl N
* r ir

NsyN

Cl

01CHLQRO -1,3,5 TRIAZINE . 

Cl
4*

SO2NH2

STEP II-SYNTHESIS QF UfU BIS f6 (P-TOLUI DINE SULPHONAMIDO? 

-4-CHLORO-1,3, 5-TRIAZIN-2-YL]] AMINO STILBENE 2,2*

DISULPHONIC ACID•

5O2NH2

Temp. 40 C 

pH 7

S03Na

HjCmQ-NH ■f\NH-Q-CHB CH-^J^-NH

nYn S03Na

N
Y

N -cs ^ N
T
Cl

f NH

S02NH2
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STEP III - SYNTHESIS OF 4,4' BIS Hi (P- TOIUIDINE SUIPHONA- 

-MIPO)-4-PI6THANOLAMINQ-l,3,5 TRIAZIN-2 YL ] 

AMINO STILBENE 2,2' DISULPHONIC ACID .

/ch2 ch2oh

2 HN
^ ch2ch2oh

Temp- 
80-90° C
PH S'9

FLUORESCENT BRIGHTENER NO-3
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~X (nm )

UV ABSORPTION SPECTRUM OF F. B-A- NO • 3
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SYNTHES I S OF FLUORESCENT _BRJ GHTNEJR NO A .

STEP 1- SYNTHESIS OF 6(0-CHLOROANILI NO)-2,4 DICHLOO 

1.3.5 TRIA7.INF..

Cyanuric chloride* ( 1.0 gms , 2 mo I e ) was dissolved

in aqueous acetone ( 1:3 ) 25 ml .maintaining temperature
at O - 5®C . Beaker was equipped with mechanical

stirrer. 0~chIoroani1ine ( 6.9 gms . 2 mole ) was added in 

small quantity at a time and reaction mixture was stirred 

vigorously. Reaction was continued after adding all

quantity of 0-ch1oroani1ine ( PH - 4.5 ) . The reaction

mixture was stirred for an hour.

STEP___ 2 - SYNTHESIS OF 4,4’ BIS [6 - <0-

CHLOROAN 11.1 NO) 4- 6111.010) 1.3.5 TR1AZIN ~2~YL1 AMINO

STILBENE - 2,2” DISU1.PHONIC ACID.

A paste of sodium sal iof 4.4’ diarainostiIbene 2,2* 

disulphonic acid (8 gms , 1 mole ) was added to the above

reaction product at room temperature. Addition was made 

slowly and dropwise with continuous stirring. The

completion of reaction f. condensation of primary amine 

with cyanuric chloride 1 was checked by testing unreac.ted 

aromatic primary amine bv diazotization method.

\

STEP 3- SYNTHESIS OF 4.4? BIS [6 (O-CHLQRO ANILINO) 

4 D1ETHANOL AMINO 1,3.5 TRIAZ1N 2-YL1 AMINO STILBENE 2,2* 

DISULPHONIC ACID.
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Reaction mixture was heated to 85 - 90^C.

Diethanolamine C 6-5»jhn.S. 2 mole ) was added dropwlse.
HStrring was continued for 30 - 40 minutes (P - 9.5 ). 

Reaction mixture was cooled. It was salted out with sodium 

chloride and filtered. washed with acetone, dried and the 

crude product was weighed.

Yield - 12 gms
M.P. - Decomposes at 280^C

Analytical data

Found

ca1cu1 ated

Percentage of element 
C H N

46.63 3.88 16.30

46.65 3.89 16.33

Spectral data

T

n u.v.
21 I.R.

c=

A = 220 nm. b= 350 nm
NH(strechinfi) -3400 cm *

NH(bending) -1600 cm*

C (streching) 1500 - 1600 cm"'

C - Cl 760 cm-1

- 1000 .1~656 cm-1
I5oo - itoo cW~*

C= C(streching)
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reactions OF FLUORESCENT BRIGHTNER NO.A

STEP I ; SYNTHESIS OF 6 ( o-CHLORO ANILINO )-2,4 DICHLORO-

1, 3,5 - TRIAZINE •

C‘ N Cl2r
Cl

+

Cl NTemp.0-5C ^ Nj|-|

Cl

pH 4*5 N

Cl

STEP II : SYNTHESIS OF 4/' BIS f 6 (o-CHLORO ANILINO )-4 -

CHLORO 1,3,5-TRIAZIN-2-YlQ AMINO STILBENE

2,1 DISULPHONIC ACID -

Cl N2r y
N^.N

Cl

Cl
NH -Q

HoN

NqOjS

rv CH=CH YV NH<

S03Na

Temp. 0 
35 - 40 C 

\t PH 7
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FLUORESCENT BRIGHTENER NO-4

STEP III - SYNTHESIS OF 4/' BIS [6 ( o-CHLORO ANILINO }-4- 

DIETHANOL AMINO-1 3.5 TRIAZIN-2-YLl AMINO

STILBENE 2,2' DISULPHONIC ACID .

HN—f^- NH

SO3NCI

N^/N

Cl

C H = C H N H N -j|-NH

SO3NQ

If W

HN

*4~

CH2CH2OH

ch2 ch2oh

N<^N

Cl

Temp. 
80-85 C 
PH 9-4

v
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A ( nm]

UV ABSORPTION SPECTRUM OF F*B.A-N0.4
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SYNTHESIS QF FLUORESCENT BRIGHTENER NO 5

STEP.I - SYNTHESIS of 6 (1-NAPHTHYL AM I NO)-2,4

DICHLORO - 1.3.5 TR1AZINE

Cyanuric chloride (lOgms,2moIe) wan dissolved in aqueous 
acetone (1:3).25ml. maintaining temperature at 0-5®C.

Beaker was equipped with mechanical stirrer. 1 naphthyl amine 

(7.68gms,2mole) was added in small Quantity at a time and 

reaction was stirred vigorously. Reaction was continued
uafter addi' ng all quantity of 1-naphtyl amine (P 4.5). 

The reaction mixture was stirred for an hour.

STEP__II- SYNTHESIS of 4.4’ BIS [6-(1-NAPHTHYL AM1 NO)-4-

CHL0R0-1,3,5 TRIAZIN-2-YLI AMINO ST1LBENE. 2,2’ DISULPHONIC 

ACID.

A paste of sodium salt of 4.4'dInmI nostI bene 2.2’ 

disulphonic acid (8gms. lmole) was added to the above 
reaction product at room temprat.uro. Addition was made 

slowly and droowise with continous stirring. The completion 

of reaction [condensation of primary amine with, cyanuric 

chloride) was checked by testing unreacted aromatic primary 

amine by diazotization method.
STEP__III- SYHTHESIS Of 4.4’ BIS 16-(1-NAPHTHYL AMINO)-4
CHL0R0-i,3,5 TRIAZIN-2,YL1 AMINO ST ILBENE-2.2’ DISULPHONIC
ACID. Reaction mixture was heated 85-90^C. Diethanol 

C-5 ^ 3*0 5
amine (Sm-1,2mo I e > was added droowise. Stirring was

Mcontinued for 30-40 minutes. (Pn 9.4). Reaction mixture 

was cooled. It was salted out with sodium cholride and 

filtered, washed with acetone, dried and the crude product 
was weighed.

Yield - 13 gras
M.P. - Decumposes at 240 0 C
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Ahalytical data 5 Precentane

C H

Found 54.40 4.14
Calculated 54.44 4.16

Seoctral data :

of elements

N

15. 65 

15.88

11 U.V 

2] l . R

>

A = 225 n m B = 

NH (Stre ching)

C=N (Streching) 1500 

NH (bending)

C=C (streching)-

340 n m 
3400 cm"1 

1600 cm"1 

1200 cm'1 

1600-1650 cm -1

♦
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REACTIONS OF FLUORESCENT BRIGHTENER NO- 5

STEP I I SYNTHESIS OF 6 ( 1-NAPHTHYL AMINO)-2,4 DICHLORO-

1,3,5 TRIAZINE .

STEP II ; SYNTHESIS OF 4/' BIS [V( 1-NAPHTHYL AMINO )-2- 

CHLORO- 1,3_, 5 TRI AZIN-2-Yl] AMINO STIL8ENE

2,2' DISULPHONIC ACID .

Temp. 0 
35- 40 C 

v PH 7

Cl Cl
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