
NOTBS 

in this plant is also significant from chemotaxonomic 
viewpoint because of its close relationship with 
Securinega species as has been pointed out by 
some authors11 • 

Experimental 

The plant material was procured from United 
Chemical and Allied Products, Calcutta. The dried 
powdered roots (0.8 kg) was defatted with petroleum 
ether (b.p. 60- so·) and extracted with acetone. 
The acetone extract was concentrated to a small 
volume (150 ml) and left overnight. The resulting 
solid was crystallised from MeOH to afford colour­
less prisms of norbergenin, C18Hu08 , m.p. 281"; 
m/z 314.0637 (C18Hu09 ), 195.0243 (C.H,.011 ) and 
194.0201 (C9H6 0 11 ) ; 1 H nmr (MeOH-d.) c5 7.07 
(l H, s, ArH) and 3.3-4.9 (7H, complex multiplet, 

RO 

RO 

I; B=H 
Ia; B-Ao 

7 carbinyl hydrogens). Norhergenin hexaacetate 
(la} : CuHu0111 , m.p. 212" ; 1 H nmr (CDC18 ) 

8 1.99, 2.02. 2.04, 2.23, 2.25, 2.27 (3H, s, each 6-0Ac), 
3.72 (1H, d, J 8 Hz with fine splitting, H-5'), 4.03 
{lH, d with fine splitting, J 11 Hz, H-6'J, 4.23 (IH, 
d, J 11Hz, H-6'), 4.32 {lH, t, J 8Hz, H-2'), 4.79 (lH, 
d, J 8Hz, H-1'), 5.06 (lH, t, J 8Hz, H-4') and 5.40 
{lH, t, J 8 Hz, H-3'). Non-bergenin trimethyl ether : 
(MeOH+CH9 N 11), m.p. 192• 1 identical with bergenin 
dimethyl ether in all respects (m.p., m.m.p., co-tic). 
Securinine : the mother liquor of norbergenin was 
freed from solvent, stirred with aqueous citric acid 
(7%) and filtered. The filtrate was basified with 
NH.OH and extracted with BtOAc. The concen­
trated BtOAc extract on chromatography over 
silica gel yielded a pale yellow crystalline solid, 
C18H 111N011 (M+, 217), m.p. 145" i [<)o-1283.33 
(CHC18 ) ; vmaz (CHCI 8 ) 1 SlOsh, 1 755, 1 640 cm-1 1 
1 H nmr (CDCI 8 ) identical with reported values of 
securinine, m/z 217 (99.9%), 134 (100%), 106 (lOQo,.{.). 

Acknowledgement 
One of the authors (S.K.) is grateful to Ministry 

of Health, New Delhi, for financial assistance. 

Referenc:es 

1. B. N. 0HOPRA, S. L. NA YlCR and I. 0. OHOPRA, "Glossary 
of Indian Medicinal Plants*', 0. S. I. B., New Delhi, 
1956, p. 1!U. 

ll. K. B. KIR'.riXAR and B. D. BASU, "Indian Medicinal 
Plants", Vol. 8, Singh and Singh, Dehradun, 1985 p. 
llll80. , 

JICS-P 

B. 8. A. AHMAD, S. K. KAPOOR and A. ZAMJtlCR, Phflto­
chemistrfl, 197ll, 11, 45ll. 

4. T. K. RAY, D. R. MISRA and H. N. KHAS'l'ACIR, Phyto­
che.,..try, 1978, 12, 1819. 

5. B. A, PARIS, H. MoYSJC•MICNON and J. LJJ;MJtN, Ann. 
Pharm. Il'ranc., 1955, 13, ll45. 

6. S. KUMAR, M. BAHAI and A. B. RAY, Planta Medica, 1985, 
466. 

7. Y. L. N. MUR'rRY and M .. &. JAIRAJ, J, Indian Ohem. 
Soc., 1988, 65, 788. 

8. S. 8AI'.rO, K. KO'tlCRA, N. SUCI:MO'to, Z. HORII and Y. 
TAMURA, Ohem. Ind. (LOftdon), 196l!, 1652. 

9. A. E. TCHI'tCHIBABINJC, A. V. KIRSANOV and G. A. 
AaBousov, Bull. Soc. Ohim. Il'r., 1986, 3, 2843. 

10. 8. B. KAX.IDHAR, M. R. PAR'tHASAR'tBY and P. SHARMA, 
Indian J. Ohem., Sect. B, 1981, 20, 720. 

11. "The Wealth of India-Raw Materials", 0. S. I. B., New 
Deihl, 19'1ll, Vol. 9, p. ll68. 

Reactive Disperse Dyes. Synthesis of 
Sulphonylazldo Group Reactive Disperse 

Dyes and their Application ·on Nylon 
and Polyester Fibers 

N. M. NAIK and K. R. DESAI• 

Department of Chemistry, South Gujarat University, 
Surat-395 007 

Manuscript received 16 ll'ebrua.ry1988, revised 16 Dilcember 1988, 
accepted 23 May 1989 

THE mechanism of the reaction of reactive dyes 
containing reactive units such as triazinylchloride 
or vinylsulphone involves nucleophilic substitution 

or nucleophilic addition 1 • As a result, these dyes 
will react with fibre such as cellulose, wool and 
nylon which contain nucleophilic groups and will be 
non-reactive towards polyester and polypropylene 
which are devoid of nucleophilic groups. Several 
azo and anthraquinone dyes and fluorescent 
whiteners containing sulphonylazido group for hy­
drophobic fibres• and also reactive disperse dyes 
have been prepared. 

Several reactive disperse dyes have been 
involving nitrene intermediates• containing sui­
phony I azido group(s) and involving sulphonyl­
nitrene as the reactive intermediate. Sulphonyl­
azides decompose thermally or photolytically to 
form sulphonylnitrenes which are readily inserted to 
various organic bonds including C-H bond11 • 

These dyes were then dyed on nylon and polyester 
fibres by the usual disperse dyeing methods. 

In our initial study, we have prepared several 
reactive disperse dyes containing sulphonyl azido 
group of the general structure 1 and dyed on nylon 
and polyester fibres by the usual disperse dyeing 
methods. 

495 



I. INDIAN CBBM. IOC., VOL. 66, JULY 1989 

HN~I\I=N~ 
H3c~,)!;f ~ 

SOJNa NHCHJ 

(2) 

j (I) SOCiz sn OMF 

(il) NaNJ In acetone 

,---------------~ 

.,::(o-Na~·~/ :0: '< ;\ 
1$ ., & NHCHJ 1 .. 

I " I 

~--------------' 0) 

where, R is various coupling components having 
SOsNa group. 

Experimental 

2·Methyl-4--oxoquinazoline : A mixture of N­
acetylanthranilic acid (17.9 g, 0.1 mol) and acetic 
anhydride (36 ml) was refluxed for 30 min. The 
solid that separated on cooling was suspended in 
liquor ammonia (160 ml) and heated to 100° for 
2 h. The white needles separated on cooling were 
filtered, dried and recrystallised from ethanol, (90%}, 
m.p. 235- 36•. 

2-Methyl-6-nitro-4-oxoquinazoline: To 2-methyl-
4-oxoquinazoline (6 g, 0.0375 mol) dissolved in con­
centrated sulphuric acid (20 ml) was added fuming 
nitric acid (10 ml) keeping temperature below 7::. ... 
The reaction mixture was poured on ice (200 g), 
filtered, washed with water and recrystallised from 
glacial acetic acid, (95%), m.p. 299- 300'". 

2-Methyl-6-amino-4-oxoquinazotine: 2-Methyl-6· 
nitro-4-oxoquinazoline (4.1 g. 0.02 mol) suspended 
in a solution of sodium sulphide (14.4 g, 0.06 mol) 
in water {75 ml) was retluxed for 2 h yielding a 
deep reddish brown solution. After cooling, diluting 
with water (7S ml) and strongly acidifying with 
hydrochloric acid, the solution was boiled for 
20 min and filtered. Addition of sodium carbonate 
precipitated the pale yeUow free amine which was 
recrystallised from ethanol, (87%), m.p. 314-15°. 

Diazonium chloride of 2-methyl-6-amino-4-oxo­
quinazoline : 2-Methyl-6-amino-4-oxoquinazoline 
(3.50g, 0.02 mol) was diazotised in the usual manner. 
The resulting diazo solution was used for the subse­
quent coupling reaction. 

Coupling of diazo solution with N-methyl J-acid ~ 
N-Methyl J-acid (5.56 g, 0.02 mol) was suspended 
in water (25 ml) and dissolved to neutral pH with 
sodium carbonate solution (10%. wfv) to obtained a 
clear solution. The solution was cooled below 5'" 
in an ice-bath. To it the above mentioned diazo 
~olution was added dropwise with stirring maintain­
lOg the pH at 8 by simultaneous addition of sodium 
c~rbonate solution (1 %. w/v) and the stirring con­
tmued for 3 hat 0-5... The reaction mixture was 
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heated to 60• and sodium chloride was added until 
the colouring material was precipitated. It was 
stirred for 1 h, filtered, and the resulting solid was 
washed with a small amount of sodium chloride 
solution (5%, w/v) and dried to yield z. 

Formation of .sulphonyl chloride of dye 2 : A 
mixture of the dye 2 (4.91 g, 0.01 mol) and chloro­
benzene (40 ml) was heated under stirring and 
chlorobenzene (11 ml) was then distilled off to free 
the dye from the last traces of moisture. The 
reaction mixture was cooled to 30" and thionyl 
chloride (1.78 g, 0.015 mol) was added gradually, 
followed by the addition of DMF (0.365 g, 
0.005 mol). The contents were stirred for 1 h at 
60°. The temperature of the reaction mixture was 
then raised to 95o and stirred for further 1 h. The 
mixture was then cooled to room temperature aod 
the separated sulphonyl chloride was washed with 
little petroleum ether and ice-cold water, (72- 85%)· 

Reaction of sulphonyl chloride of dye 2 with 
sodium azide: The above sulphonyl chloride (4.88g, 
0.01 mol) was dissolved in acetone (111 ml) aod 
stirred at room temperature, and to it sodium azide 
(0.78 g, 0.012 mol) dissolved io minimum amount of 
water (4 ml) and acetone (6 ml) was added 
gradually. The mixture was stirred for 0.5 h at 
room temperature and at 50° for 1 h. The reaction 
mixture was then diluted with water (126 ml) and 
stirred for 0.5 h and the resulting sulphonazide dye 
was wa&hed with water and dried. 

TABL'Il 1-ANALYTIC'I.L AND PHYSICAL DA'l'A 011 DYBS 

Dye Oonplinq Yield M: p. N % ~ 
no, component' (R) % oo Found/ 

(Oaled) 

D-1 N-Methyl·J-aoid as 281 24 06 
124.18} 

D-ll N-Phenyl·J-aoid 86 294 21.!11 
(2l.l19) 

D-8 G-salt 81 !1172 25.81 

D-4 R-sa.lt 89 
(115.92) 

2'79 20.46 
(20 58) 

D-5 1-(4'-Snlphophenyl)· 78 263 2'7.85 
11-~yrazolone (2'1.98) 

D-6 1- 4'-Sulphophenyl)- 87 267 2'1.00 

D-7 
3-methyl-6-pyrazolone (11'1.09} 
1-(4'-Sulphophenyl)- 82 270 l!Uii 
S-oa.rboxy-5-pyrazolone (2U5) 

D-B 1·(2',5'-Dlchloro-4'- 85 301 28.51 
snlphophenyl)-3-methyl- {23.69} 
5-pyrazolone 

Application: 2% shade on polyester. Procedure. 
The dye bath11 was prepared as follows. A paste of 
weighed quantity of dye (40 mg) was prepared with 
dispersing agent Dadamol (40 mg), wetting agent 
Tween-80 (5 mg) and water (1 ml}. To the paste 
was added water (99 ml} with stirring and pH 
adjusted to 4 using acetic acid. 

In the dyeing process, the dye solution (100 ml) 
was added to a beaker provided with lid and screw 
cap. Before closing the lid and tightening the metal 
cap over the beaker, the wetted pattern of polyestor 
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TA.BJ,.a !1-PHYSICAI.. A.HD BPRCTB.A.I.. DATA. Oil Dvas 

Dye Br Amaz % Exhaustion 11c=o 
no. nm Nylon Polyester om-• 

D-1 073 490 73 711 1660 
D-11 0.79 500 71 70 1646 
D-3 0.7'1 490 75 74 1650 
D-4 0 74 600 78 76 1655 
D-5 0.79 4115 68 69 1645 
D-6 0.76 4110 65 67 1 645 
D-7 068 485 '11 69 1640 
D-8 0'10 435 70 68 1650 

was rolled properly and dropped in to the beaker. 
The beaker was then placed vertically and the 
rotatory carrier inside the tank was allowed to 
rotate in the glycerin bath whose temperature was 
raised at rate of 2• per min up to a final temperature 
at 130•. The dyeing was continued for 60 min at 
130• under pressure. After cooling over a period 
of 1 h, the beaker was removed from the bath and 
washed with water. The pattern was washed several 
times with cold water. The above dyed pattern 
was further treated with a solution of detergent 
(0.2 g) and sodium carbonate (0.1 g) in water 
(100 ml) at so· for 30 minutes, and after washing 
throughly water, it was dried. 

2% shade on nylon : The materials used were as 
follows : Nylon fabric, 2 g ; amount of dye solution 
under study at pH 3, 40 ml (0.1°,& w{v); MLR, 
1 : 30 1 total volume of dye bath, 60 ml. The dye 
bath 'I with MLR 1 : 30 was adjusted to pH 3 using 
acetic acid. The sample of nylon fabric was 
introduced in the dye bath at room temperature 
and its temperature slowly raised to too• in 
15 minutes. The fabric was wor'lced up in dye bath 
at too· for 1 hand then washed with warm water, 
cold water and dried. 

Reactive disperse dyes containing sulphonyl 
azido group were separated on tic using n-butanol­
pyridine- water (25 : 25 : 15) solvent system. The 
results are given in Table 2. 

The electronic spectra (DMF) were determined 
using a Bausch and Lomb Spectronic-20 spectro­
photometer using concentration of dye solution 
2x to-• M {Table 2). 

The percentage exhaustion of the dyes were 
performed using the standard procedure. The 
results are given in Table 2. 
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THE paper describes the synthesis and use of N­
(phenyl)-2-thioquinaldinamide as a spectrophoto­
metric reagent for the determination of trace 

amount of copper( II) in synthetic materials. 

Experimental 

Copper(n) solution was prepared by dissolving 
pure electrolytic grade Cu-wire in aqua regia and 
sulphuric actd and standardised iodometrically. 

Procedure: To an aliquot containing 100 pg 
ml-1 of copper(u), 2M KOH (1.5 ml) was added 
to adjust the pH to 11.0. Then a 0.1% alcoholic 
reagent solution (5 ml) was added and the volume 
made up to 25 mi. The absorbance of the violet 
complex was measured at 525 nm after 2- 3 min 
against the reagent blank. 

Results and Discussion 

The copper(u) complex showed absorption 
maximum at 520- 530 nm at pH 1 I .0. The complex 
showed constant absorbance for 1.5-6.0 ml ofO.l% 
reagent. A 5 ml of 0.1% solution was always used. 
The absorbance was constant upto 4.0 ml of 2 M 
KOH and measured at pH 11.0. The complex 

t Presented at '15th Indian Science Oongresa, Pune, 1988. 
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