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CHAPTER 11

This cowmpound was purfied by recrystallization from
_ was
aceton%//alcohaland its Durit%«checked by spectral methods

and M.p. 228%0

2) Cyanuric chloride :

was
Cyanuric chloride was vaed of Weat-German Degausse
AN

company.

3) Aniline :

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

4) 8-Toluidine

L7

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

5) P~Toluidine

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

6) Chlorosulphonic acid :

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

7} B-Chloroaniline :

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

B . D.H . (ALR.) grade was used



8) Diethanol amine

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

Instruments used for spectral study

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

2) 1.R. ©Spectra were recorded in KBr pellets on a
"Perkin-Elmer-783 infrared spectrophotometre®™.

3) Flucrescence Shimadu-Double monochromator spectrofl-

uorophotometer RF-540

SCHEME 1 : SYNTHESIS QF 4,47 DIAMINOSTILODENE

2,2Y DISULPHONIC ACID :

v v o o - — i m v S o o e ime e -

The synthesis of 4.4,"diaminostilbene 2.2'~ disuiphonic
aclid has been reportedgl. This was prepared by three-step
synthesis form p-nitrotuence. The latter was first
sul phonated with 26% olesum at 55~600c to give 4 -
nitrotoluene -2-sulphonic acid.

A Paste of 4 «nitrotoluene-2-sulphonic acid was
dissolved in a large amount of water and neutralised with
sodium hydroxide solution. The sodium salt of’ 4
nitrotoluene-2-sulphoniec acid was then oxidized y&%ﬁ a
solution of sodium hypochlorite at 75-8000 under

gsimul taneous addition of sodium hydroxide solution.

After termination of the oxidation process the reaction
mixture wag neutralised with concentrared hydrochloric
acid.cooled and salted out. The separated product was

isolated by filteration on a filterpress. The paste of
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4,4 -dinttrostilbene- 2,2 . disulphanic acid was then
reduced by adding it gradually into an aqueous suspension
of iron f%tﬁngs etched with hydrochloric acid.at a
temperature of about 1009c.

The reaction mixture was made alkaline with sodium
hvydroxide and freed of iron-containing sluge on a filter
presgs, From the filtrate 4.4"-diamino stilbene - 2,27
disulphonic acid was precipitated by acidification with
‘gsulphuric acid. The product was filtered off, for further

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

of sodium salt  of 4.4 -

1

diaminostilbene - 2,2 disulphonic acid :

4,4 Diaminostilbene 2,2’ disulphonic acid (11 gms) was
added in 25 ml distilled water in 250 ml beaker. The
mixture was well stirred and equimolar guantity of sodium
carbonate (17.2 gms) was added. The mixture was stirred and

was
heated till clear snlutio?Nobtained.

Yield - 80% M.P. -> Decompases at 226-228%¢

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 nm

2> 1.R. - NH,-3450 - 3250 cm !
c=C -1600-1500 cm” !
-C-N  1200-1020 cm !

~-C-H  Stretching 3030 - 3080 cm”!



ABRSORBANCE
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UV ABSORPTION SPECTRUM OF SODIUM SALT OF

4,4'-DIAMINO STILBENE 2,2'- DISULPHONIC ACID.
90| N
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Scheme |1

9]

1> Acetvlation of Awmines :

Acetanilide was orepared by refluxing a mixture of
aniline (20 ml), acetic anhvdride (20 ml) and glacial acetic
acid (20 ml) gently for 30 minutes and then pouring the ,hot
liguid in a thin stream into the cold water with
continucus stirring. The crude product thus obtained was
recrystallised from very dilute water alcohol mixture.

Yield was 18 gms and m.p. 11400 . The same
procedure was used for the acetyvlation of ®-toluidine and p-
toluidine. .

23 General PFrocedure for the Preparation of Substitued

Sulphonamides.
i?

Frepacation of P-Amino benzene Sulphonamide.  This
compound was synthesised by using following three steps.

13 Treatment of acetanilide with excess of chlorosulphonic

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

149°
NHCOCH3 NHCOCH;3
+ 2 HOSO,Cl —> + H,50; + HC!
SOZCI
> Thia waa converted by aqueous smmonia iInto pP-

acetamidobenzene sulphonamide m.p. 2180

NHCOCH; NHCOCH;
NH 3
-
aq.

-Acetamido benzene

-Acetamido benzene
sulphonyl chioride

sulphonamide
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1115 By boiling with dilute hydrochloric acid the
protecting acetyvyl group was removed without hydrolysing the
gulphonamido group.The liberated sulphonamide was passed into
solution as the hydrochloride and the free base (P-amino
benzene gsulphonamide) was obtained by neutralisation with

sodium bicarbonate. m.p. 16300

NHCOCH; NH,
HzO
—_ > + CH4COOH
( HCI)
SO,NH, SONH2

P~-Amino benzene
sulphonamide .

Procedure :
1> Preparation of P-Acetamidobenzene sulphony! chloride.
20 gms of dry acetanilide were placed in the 500 ml
bolt head flask with two holded cork carrying a drapping
funnel and a reflux condenser. 50 ml (90 gms) of a good
grade chlorosulphonic 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
complete the reaction. After cooling the oily mixture was
poured in a thin stream with stirring into 300 gms of
crushed 1lce contained in a {1 litre beaker. The reaction
mixture was stirred for several minutes in order to obtain
an even gsuspension of the granular white solid. The P-
acetamido benzene sulphony! chloride was filtered at the
pump and washed with a little cold water
and recrvyvstallised from a mixture of equal volumes of

benzene and acetone m.p. 14900

II> 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 wml of
concentrated ammonia solution (sp. gr. 0.88) and 70 m}t of
water was added. The reaction mixture was heated with

occasional swirling to just 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 complietely as possible m.p. 21800.

11> Preparation of P-Amino benzene sulphonamide.
The crude P-acetamido benezene sulphonamide was

trangfered to a 500 ml] flask and a mixture of 10 mi of

concentrated hydrochloric acid and 30 mt of waler was
added, The mixture was boiled gently under reflux far 40
minutes. To the cooled solution 2 gms of decoloursing

carhan was added and heated the mixture +to beoiling and
filtered with suction throueh a hardened filter paper. The
filtrate was placed in a litre beaker and cautiously added
16 ¢gms of solid sodium bicarbonate in portions with
striring. (godium bicarbonate was added until the reaction

mixture became neutral ) sulphanilamide was filtered &

recrystallised from water or from alcohol m.p. 163 0C.

The gsame procedure was used for the synthesis of

v

sulphanomides from ortho and para acety] toludines.

CHy CH3

' . 3
: 3 SO,NH
NG,S “A 9 2V
HNG, NP
o-Toluidine Sulphonamide p-Tolgidine Sulphonamide
5 meﬂwk\jl L amino benzene Bme‘)’hazl 2. amind

Sulphona mide Suphsham;cdﬁ,
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FLUORESCENT BRIGHTENING AGENTS

General structure :

N N 1
N —HN —CH = CH NH N

N<§r/N R N

Y

X = X', Y = Y , R = SDaNa
Symmetrical fluorescent brightening agent,
where X = X' .Y =¥ 92
This tvpe of fluorescent brightener was slorages
stable at -30 to +500C and suitable for use on

cellulosic fibres or in bLhe paper making.

SYNTHESIS OF FLUORESCENT BRIGHTENER NO 1

STEP L - SYNTHESIS OF 6- (P-AMINOBENZENE

SULPHONAMIDO ) -2,4 DICHLORO 1-3-5 TRIAZINE.

P-Amino benezene sulphonamide ( 8.6 ¢gms, 2 mole )
was dissolved in 0.01 M sodium hvdroxide solution (PH = 10.8
). 1t was cooled in icebath at 0-59C .  Beaker was
equipped with mechanical! stirrer. Cyanuric chloride ( 10
gms. 2 mole ) was dissolved in aguecus acetone (1:3),25 ml
and then added 1in small quantity at a time and reactian was
stirred vigorously. Reaction was continued after adding all

quantity of cyanuric chloride. The PH of soln quickly fell
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from 10.8 to 2.5 . The reaction mixture was stirred for one

hour.

STEFR 1

i
H

SYNTHESIS DF 4.4 BIS T 6 -(P-AMINO BENZENE
SULPHONAMIDO) - 4 - CHLORO -1,3.,5 TRIAZIN - 2-YL 1

AMINOSTILBENE -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 4alowly and dropwise with continuous stirring. The

completion of reaction [condensation of primary amine with
eyanuriae ochloride 1 was checked by testing unreacted

aromatic primary amine by diazotization method.

STEP. 3 - SYNTHESES OGF 4.4° BISE6-(P-AMINO BENZENE
 SULPHONAMIDO) -4~ DIETHANOLAMINO -1,3,5 TRIAZIN -2Y'U

AMINOSTILBENE 2.,2' DISULPHONIC ACID.

Reaction mixture was heated to BS—QOOC;
Diethanolamine ( 6-5glhs, 2 mole) was added dropwise.
Stirring wés continued for 30-40 minutes. (PH-9) Reaction
mixture was cooled. [t 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

0

M. P. - Decomposes at 280°C.

Analytical data percentage of elements
C H N

Found ' 42.90 3.91 17.50

Calcutlated 42.93 3.93 17.53



Spectral Analysia

11 U.Vv. -~ A=
2] IR - NH
C=
G =
S=
C=

69

280 nm , B=

350 nm

(streching ) 3400 cm 1

N (streching)
0 (streching)
0 (streching)

C (streching)

1500 -~ 1600
1370 cm” !
1170 cn !

1600-1650 cm !

cm

-1
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REACTIONS OF FLUORESCENT BRIGHTNER NO-1

STEPI -~ SYNTHESIS OF 6{(P-AMINOBENZENE SULPHONAMIDO)

2,4 DICHLORO 1,3,5-TRIAZINE .

N NG Temp. 0-5C SO,NH
Z emp. 0~ / NH@
2 \( | -+ 2 © v — 272
N~ _N pH 2.5 '\
N Y
ct SO,NH; cl

STEP I : SYNTHESIS OF 4 4 BIS [6 (P-AMING BENZENE SULPHO -

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

STILBENE-2,2 DISULPHONIC ACID .

Na 035
ol N ’
. Y’ \”-NH -@-SozN 2 + HZNQ CH=CH'©'NH2
N N
N S03Na
Cl
Temp. o
35-40 C
(pH 7)
SO3Na

s Opon Ay Dy o o)

NN SO3Na N SN
Y 3 Y
Ct

o




H

()

P
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STEP IIl — SYNTHESIS OF 4,4’ BIS [ 6 ( P-AMINO BENZENE

SULPHONAMIDO ) 4-DIETHANOLAMINO -1,3,5 -

TRIAZIN=-2-YL AMINO STILBENE 2,2-DISULPHONIC ACID.

SO3Na

NO @HN N NHQCH:CH—@NH N @‘501
r T T 2 L NHY
NN

SO,Na N N
Y 3 Y
Cl o]

-+
, CHa CHa OH
2 HN

\

CH,CH, OH

Tempb
80-85 C
(pHg)

FLUORESCENT BRIGHTENER NO.1
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SYNTHESIS OF FLUORESCENT BRIGHTENER NO 2

STEP__ 1 - SYNTHESIS OF 6 - (O0-TOLUIDINE SULPHONAMIDO ) ‘2.4

DICHLORO 1-3-5 TRIAZINE,

0-Toluidine sulphonamide ( 9.3 gms , 2 mole ) was
dissolved in 0.01 M sodium hydroxide solution ( PH = 10.8 ).
1t was cooled in lce bath at O-HOC. Beaker
was euquipped with mechanical stirrer. Cyanuric chloride
( 10 gms , 2 mole) was dissolved in aaueous acetone ( 1:3)
25 ml & then added in small quantity at a time and reaction
was stirred vigorously. Reaction was continued after adding
all quantitv of cyanuric chloride. The PH of solution

quickly fell from 10.8 to 2.5 . The reaction mixture was

gtirred for one hour.

STEP 2 - SYNTHESIS OF 4,4' BIS  [6(0-TOLUIDINE

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

STILBENE 2,2' DISULPHONIC ACID.

A paste of 4.4 diaminostilbene 2,2’ disulphonic
acid ( 8 ¢ms . 1 mole ) was added in a above reaction
mixture at room temperature. Addition was made gslowly and
dropwise. Condensgation of DASDSA with cyarnuric chloride
required 2-3 hours. second chlorine atom was replaced at 35-
AOOC. To ensure reaction wasg completed T
condensation of primary amine with Cyanuric chloride ] was
checked by testing wunreacted aromatic primary amine by

diazotization method.

STEP 3 - SYNTHESIS OF 4,4' BIS [6 (0-TOLUIDINE

SULPHONAMIDO ) “4- DIETHANOL, AMIND 1,3.5 TRIAZIN -2-YL 1
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AMING STILBENE -2.2' DISULPHONIC ACED.

Reaction mixture wng hested to raisge the
temperature BS—QOOC. As the third chlorine atom of
cyanuric chloride was difficult to react . diethanol amine (
65s 2 mole) was added in droowise. stirring was continued
for an hour. C PH =9 ) . Resclion mixture was cooled. 1t
was salted out with sodium chloride and filtered. dried

with acetone . weirshed the crude prnduct.

Yield - 16 gms
o)
M. P. - Decomposes on heating above 300 _
Analvtical data percentage of element
C H N
Fxperimental A7.04 416 17.0
calculated 43.97 4.19 1701
Spectral data
11 U.V.~ A= 250 uam B= 350 nm
21 1.R. NH (streching) -3400 cm !
C= N (streching ) 1500 - 1600 cm™ !

S= 0 (streching ) -1370 cm !
S= 0 (streching ) -1170 cm !

C= C (streching ) -1600 - 1650 cm™ !
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RE ACTIONS OF FLUORESCENT BRIGHTENER NO.2

STEP I ;: SYNTHESIS OF 6(o-TOLUIDINE SULPHONAMIDO) 2,4 -

DICHLORO -1,3,5 TRIAZINE .

STEPIl : SYNTHESIS OF 4,4 BIS[ 6(0TOLUIDINE SULPHONAMDO)

N 4-CHLORO-1,3,5-TRIAZIN-2-YL | AMINO STILBENE 2,2

DISULPHONIC ACID.

e H3C NUO3S
- ‘
- S0,NH

> ¥ N 2N+2H NQCH:CH@NHz

NS N
e SO3Na
cl
0
Temp 40 C
pH 7
SO3Na
Hpo;-QNH—I/ \‘-NH-Q'CH =CH @NH ( TNH@S@
SOBNQ

Cl

cl
Cl N, c N T o-sc & —<: >801*'H2
CHy Temp, T/
T U+ 2 3
N*(N PH 2.5 N
Cl SOZNH2 Cl

1'7'
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STEP III -

C SO3NG H3C
N
H HN —
WOZS@ —r \I—NH‘QCH CH@NHT/ n-NH@SOZNHz*
SO NG NX N
Y
cg Ccl
+
CH,CH> OH
/ 212
2 HN\
CHp CH, OH
Tczmp-o
80-90 C
pH 9.0
CHy SO3Na HyC
N N
L L e @ T A g e
Na _N SO4Na N N
\( 3 §‘/
_N< ~ N«
CH H
2§ |2 "af C‘: 2
|
HO OH HOQO OH

SYNTHESIS OF 4,4-BIS [6 ( 0- TOLUIDINE SULPHONA -

-M1007 -4-DIETHANOLAMINO

1,3,5 TRIAZIN-2-YL]

AMINOSTILBENE 2,2 DISULPHONIC ACID .

FLUORESCENT BRIGHTENER

NO-2
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SYNTHES IS OF FLUORESCENT BRIGHTENER NO_3

STEP 1- SYNTHESIS OF 6-(P-TOLUIDINE SULPHONAMIDO) -

2,4 DICHLORO -1,3.5 TRIAZINE

P Toluidine gsulphonamide (9.3 gma , 2 mode ) was

dissloved in 0.01 M sodium hydroxide solution. (PH - 11).
1t was cooled in icebath at O~SOC. Beaker wasg
equipped with mechanical! stirrer. Cyanuric chloride ( 10

gms , 2 mole ) was dissloved in agueous acetone (1:3),25 =l
and then added in =small aquantity at a tlmé and reaction was
stirred vigorousliy. Reaction was continued after adding all
duantltv of cyanuric chloride. The PH of solution auickly

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

one hour.

STEP 2 - SYNTHESIS OF 4,4' BIS [6-(P-TOLUIDINE

SULPHONAMIDO) -4~CHLORO- 1,3.5 TRIAZIN -2-YL] AMINO STILBENE

2.2' DISULPHONIC ACID.

A paste of 4,4' diaminostilbene 2,2' disulphaonie
acid ( 8 gms , 1 mole ) was added in above reaction mixture
at room temperature. Addition was made slowly and dropwise.
Condensation of DASDSA with cvanuric chloride reguired 2-3
hours. second chlorine atom was replaced at SS—AOOC.

To engure reaction waa completed,. f condenasation oé primary
amine with cvanuric chloride 1 was checked by testing

unreacted aromatic primary amine by diazotization method.

STEP _3- SYNTHESIS OF 4,4° BIS [6(P-TOIUIDINE
SULPHONAMIDO ) -4- DIETHANOL AMINO -1.3.5 TRIAZIN -2 -YL )

AMINOSTILBENE -2,2° DISULPHONIC ACID.



83

Reaction mixture wag heated to raise the
temperature 85-90°C. Diethanalamine ( 65mms 2 mole
} was added dropwise. Stirrine was continued for 30 — 40
minutes. pH - 8.8) . Reaction mixture was cooled. [t was

salted out with sodium chloride and filtered. Washed with

acetone, dried and the crude product was welghed.

Yield - 11 gms

M.P. - Decomposas on heating above 300°

Analytical data Percentare of elements
c H N

Found 43.95% 4.18 17.0

calculated 43.97 4.19 17. 1%

Spectra analysig :
11 U.v. A= 270 nm B= 360 nm.
21 1.R. NH (streching ) 3400 cm !

C= N(streching) 1500 - 1600 cm !
S= O(streching) - 1160 cm™ !
S= O(streching) - 1340 cm !

C= C(streching) - 1600 - 1650 cm™!
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REACTIONS OF FLUORESCENT BRIGHTENER NO-3

STEP I —~SYNTHESIS OF 6 (P-TOLUIDINE SULPHONAMIDO 2,4

DICHLORO-1,3,5 TRIAZINE.

SONHy
Cl
cl NH2 °\_N
N S0 ,NHy Temp.o-sc}4 D
2 W 4+ 2 —-'S'R—Z-—é—, 2 N
N N \\’/N

, .
STEP II— SYNTHESIS OF 4,4 BIS[6(P-TOLUIDINE SULPHONAMIDO)

-4-CHLORO-1,3, 5-TRI AZIN-2-YL] AMINO STILBENE 2,2

DISULPHONIC ACID .

! SQz2NH; S03Na
N NH -@-CH
2 T’ T :_ HZNQ-CH=CH NH;
NN SONa
Cl
o
Temp. 40 C
pH 7
SO2NH?2 SO3Na SO, NH;
@NHT \'_NHQ-CH CH-@- @CH:;
N 503N0
\( Y

Cl Cl




85

STEP III — SYNTHESIS OF 4,4’ 8IS [6(p- TOLUIDINE SULPHONA-
-MIDO )-4- DIETHANOLAMINO-1,3,5 TRIAZIN-2 YL ]

AMINO STILBENE 2,2' DISULPHONIC ACID .

50,NHy so3Na SOaNH,
Hzc@m AN Y- e CH@NHT/ o
NYN S03Na - \\/
Cl
_+..
 CHy CH,OH
2 HN
\ H
CHyCH,0
Temp}
80-90 C
pH 89
SOZNHZ SO3Na SO2NH3
O g MO on = e sy
N \ N SO3Na \/
N ~ N~
HZ(': C'Hz HpC CHy
H,C CHy HC CHa
! |
HO OH HO  OH

FLUORESCENT BRIGHTENER NO-3
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SYNTHESIS OF FLUGRESCENT BRIGHTNER MO_4.

STEP_ 1- SYNTHESIS OF 6(0-CHLOROANILINO)-2,4 DICHLOO

~1.3.5 TRIAZINE,

Cyanuric chioride ¢ 10 ¢ms ., 2 mole ) was dissnlvnd'
in agueous acetone ( 1:3 ) 25 ml .maintaining temperature
at 0 - SOC . Beaker was equipped with mechanical
stirrer. O-~chloroaniline ( 6.9 ems ., 2 @o!e } was added in
amall quantity at a time and reaction mixture was stirred
vigorously. Reaction was continued after addineg alt
quantity of 0O-chloroaniline ¢ PH - 4.5 ) . The reaction

mixture was stirred for an hour.

STEP 2 - GYNTHESIS OF 4,4 BIS (6 - (n-
CHLOROANILING)Y  ~4- CHLORO - 1.3.% TRIAZIN -2-YL1 AMINN

STILBENE - 2,2’ DISULPHONIC ACID.

A paste of sodium saltof 4.4 diaminostilbene 2,2°

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

reaction product at room tewperature. Addition was made
slowly and dropwise with continuous gstirring. The
completion of reaction [ condensation of primary amine

with cyanuric chloride 1 was checked by testing unreacted

aromatic primary amine by diazotization method.

8TEP 3- BYNTHESIS OF 4,4° BIS [6 (D-CHLORO ANILINO)
4 DIETHANOL AMINO 1,3.5 TRIAZIN  2-YL1 AMINO STILBENE -2,2°

DISULPHONIC ACID.
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Reaction mixture was heated to 85 - QOOC.

Diethanolamine ( 6-Sgms. 2 mole ) was added droowise.

Strring was continued for 30 - 40 minutes (PH - 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 ems
M.P. - Decomposes at 28OOC
Analvtical data Percentage of element
C H N
Found 46.63 3.88 16.30
calculated 46,65 3.89 16.33
Svectral data
11 U.V. . A= 220 nm, b= 350 nm
21 1.R. NH(streching) -3400 cm !
NH(bending) -1600 cm”!
C= C (streching) 1500 - 1600 cm !
c - c1 760 om !
C= C(streching) - +669—'T656w9m_1

{1500 ~igoo cm“}
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REACTIONS OF FLUORESCENT BRIGHTNER NO.4

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

,3,5-TRIAZINE .

cl
Cl N_ ¢t a N2 @
, \'4 N + @ Temp.0- sc Y TNH_

NN pH 45 N
Y \g

Cl

STEP Il : SYNTHESIS OF 4,4’ 815 [ 6(0-CHLORD ANILINO )-4 -

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

2,2 DISULPHONIC ACID -

cl NaOsS
N N + HZNQ H A

Y SO,Na

of 3

Temp.
35- 40 C

pH 7
N
@-Nﬂ—f TNHQ—CH%H@.NH_KNWW-@
Nﬁ/N SO3Na NQKN

Cl
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STEP III — SYNTHESIS OF 4,4 BIS [s ( 0.CHLORO ANILINO )-4 -~

DIETHANOLAMINO-1,3,5 TRIAZIN-2-YL] AMINO

STILBENE 2,2 DISULPHONIC ACID .

Cl SO3Na
N
@- M2 ~H-QCH=cH-©.NHfN“-~H—®
NX~N SO3Na - NN
ct . Cli
-+
, CHaCHZ0H
2 HN
\
CHy CH,OH
Temp.
[+]
80-85 C
pH 9-4
cl SO3Na ct
@HN -I//N\II_NH-Q-CH'——CH-@NH N ' NH@
e eH mC eH
c
2| e 2] |2
H  CHy HC  CHy
HO OH HO OH

FLUORESCENT BRIGHTENER NO-4
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SEYNTHES 1S OF FLUORESCENT BRIGHTENER NO S ‘

STEP __1- SYNTHESIS of 6 (1-NAPHTHYL AMINO)-2.4

DICHLORDO - 1.3.5 TRIAZINE

Cvanuric chloride (10gms,.2mole) was dissolved in agqueous
acetone (1:3).25ml. maintainine temperature at 0-s%c.

Beaker was equipped with mechanical stirrer. 1 naphthyl amine
(7.68¢ms,2mole) was added in small guantity at a time and

reaction was astirred vigorousiy. Reaction was continued

H

after addi’” ng all gquantity of 1~naphtvl amine (P 4.5).

The reaction mixture was stirred for an hour.

STEP 11~ SYNTHESIS of 4,4 BlS5 [6-(1-NAPHTHYL AMINO)-4-
CHLORD-1,3,5 TRIAZIN-2-YL1 AMINO STILBENE., 2.2' DISULPHONIC
ACID. '

A paste of sodium analt af 4.4'diaminoatibens 2,27
disulphonic acid (8egms, imole) was added to the above
reaction product at room temprature. Addlition was made
slowly and dropwise with continous stirring. The completion
of reaction [condensation of primary amine with. cvanuric
chloridel was checked by testing unreacted aromatic primary

amine by diazotization method.

STEP__111- SYHTHESIS Of 4.4° BIS [6-(1-NAPHTHYL AMINO)-4
CHLORD-1,3,5 TRIAZIN-2,YL] AMINO STILBENE-2.2' DISULPHONIC

ACID. Reaction mixture was heated 85~QOOC. Diethanol

B 4Hyms
amine (6md ,2mole) was added droowise. Stirring was
continued for 30-40 minutes. (PH 9.4). Reaction mixture
was cooled. It was salted out with sodium cholride and

filtered, wagshed with acetane, dried and the crude product

was welghed.
Yield - 13 gwms

M.P. -~ Decumposes at 240 C
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Ahalvtical data * Precentapge of elements

c H N
Found 54. 40 a.14 15.85
Calculated 54.44 4.16 15.88
Sepctral data>:
11 U.v. A=225nm B=2340nm
21 1.R. NH (Stre ching) 3400 cm

C=N (Streching) 1500 1600 cm™ !

NH (bending) - 1200 cm !

C=C (streching)- 1600-1650

cm
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REACTIONS OF FLUORESCENT BRIGHTENER NO.S

STEP I ¢ SYNTHESIS OF 6 (1-NAPHTHYLAMINQ)-2 4 DICHLORO—

1,3,5 TRIAZINE .

AN W2 Temp.d- sc NH O
ZNYJ +2 PH 45 TY\‘— A /)

Cl Cl

STEP Il : SYNTHESIS OF 4,4 BIS[6-(1-NAPHTHYL AMINO )-2-

CHLORQ—?,BJS TRIAZIN~2~YL] AMINO STILBENE

2,2 DISULPHONIC ACID .

Cl N SO3Na
MY
2 l + H,N CH=CH NH,
YW
cl SO3N0
Temp. |
35-40 C
pH 7
SOBNG

Q HN—( TNH CH=CH-©-NH-( j—NH @
Q ‘Q(;;;Nu O

Cl Cl
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STEP III — SYNTHESIS OF 4,4 BIS [ 6-(1-NAPHTHYL AMINO )-4 -

DIETHANOLAMINO-1,3,5 TRIAZIN-2-YL | AMINO
STILBENE-2,2' DISULPHONIC ACID -

SO3Na
N N
it ) cnmend YoM ()
e na®s T
O R v &
cl cl
+
/CH2CH20H
2 HN
\CH2CH20H
Temp.
80-85°C
PH 94
503N0
@ HN /NI NH- cu:cu@w =N NH O
SRR I &
ST SER
HO OH HO  OH

FLUORESCENT BRIGHTNER NO.S
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