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ABSTRACT

Diazotization of STA synthesized by the indirect diazotization method. The effect of catalyst and agi-
tation (rpm) about STA and H-acid reaction were examined and the optimum conditions were

investigated experimentally. The vields and characteristics of 1 coupling and diazotization synthesis

were identified by HPLC and FT-IR analysis.

1 condensation of CNC and mPDSA were synthesized at 5°C and pH=86.5. The COIIdlthI‘lS of alkaly
coupling of H-acid were synthesized at 5°C and pH==8. The condensation of products was identified by

U. V., analysis.

From this results, It was obtained to reactive dyestuffs of bi-funtional reactivity with high fastness

and high adsorption,
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E d70] AHE-¥ STAYx BayerAl 98% A Z-& A}
8319931, H~acid, CNC+ wako .pure chemicalA}
9% AE-& AH-3tch. P-base: Fluka chemical
A} 98% A F-& A8t
(NH:2):CS, CH3COONa, Na2COs, NaCO., HCI,
Sodium Dodecyl sulfate(SDS), KCI& Junsei
chemicalAl 17 Al 22 AH&-3t )

2. =4717|
STA diazos} ¥ $58& HPLC waters 5102
AR B3N, EA4z2AL Column : Bondapac
C18, Flowrate : ImL/min, Mobilephase : CH3;0OH
(30)KH2PQ4(70), Detector : U. V. 250nm, Diazo
3} 98- . #22 FT-IR bomem Model MB-
005 AH8-3lo] KBryj oz 43t
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% HCI9] A/Nde paper chromatographyol] A7)
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3] FA4 <9 pH check+ HANA 8520 pH meters
AHS-31 T
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1) STA Diazotization

60mL2] &<l STA 16.4g(0.054 mole) & 3.1g Na:
COs & pH=6.514 ¢d231%}. Ice bathste] 3.8
g NaNO: 30w/v% &3lstd 748t} Ice bathdly)
3’ColA 16mL HCI(35% F£) 713t} 305 wwt
S, -

20mL E-off (NH2)2CS 3.6g £33t 7}3ic}

Scheme 13 2-& 72§ YA}

2) H-acid acid Coupling

60mL € H-acid 18.4g(0.054mole) 2 3.1g Na:
CO3& pH=6.304] &Ll stc} Ice bathsle] 5

NaQs3S

NH: N=N
“ + NaNO: + HCl ——— “ "
Cl

NaQ3S

Scheme 1. The structure of STA diazotization.
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Scheme 2. The structure of H-acid coupling.
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Scheme 2¢] T2 & ¥}

3) 14} Condensation

50mL &) 1g SDS 7}gtt}. Ice bath Se] 5°Co
Al CNC 10g(0.0537mole)& SDS 8- F<]3ted
3083 A4,

50mL E-¢j] mPDSA 10.1g(0.054mole) S 3.5g Na
2C022 pH=7.00]4 &8}, Ice bathsl 5°Col]
A CNC 41l o] 408 E<to]| dropping ¥c}.”

Na:COs3 10w/v% 60mL dropping 3l 1417t &
ot pH=6.5 A g},

Scheme 39 7+ZE A3},
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4) 23} diazotization

1=} condensation &8 <o} 3.7g NaNQ: 7}3ic},

13.6mL HCI(35% #-8&) dAld) 7}pgict. 5°Coll
A 1217 kg ®

Scheme 42} F2E A%

5) H-acid alkali coupling

2)+4) ¥-28-8 Na2COs 10w/v% 100mL 2’*] 7t
o}l dropping 3t pH=7.0 &3t ¥ 5°C, pH=7.
0 F-ABHHA 1A kgt | |

Scheme 5¢] #+£& zterd).

6) 2%} condensation

50ml. E9)] P-base 15.2g pH=6.5%14] &3}3}
7kt 40°C, pH=6.5914] 27|13t mgbate] whg- ¢
g3

Scheme 62 X

7) Salting out
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Scheme 3. The structure of condensation.
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Scheme 4. The structure of condensation diazotization.
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Scheme 5. The structure of alkaly coupling.
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1. STA Diazotization
STA diazo3}e] HPLC 2443} F1g 19|42} 2
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o] R. T.(Retention Time) 3.66°14} 3.5%¢<] STA
0] diazo 3}=o] veltal, R, T. 4.03904 96.4%<)
Ak WA¥E Jehlo] 433 AAE dYrh
Diazonium(-N=N-) FZa21& ¢3}d FT-IR &
23 Fig. 20419} 2o] 2,280cm*ol| A E1=Act,

2. H-acid, acid coupling

Acid coupling& pH=3.0 °]3lillA Yo},
pH=3.0-4.0 °o]AolA = alkali couplingo] Yot
o}, |

Coupling WH-$-¢] HPLC Fig. 3¢ ¥4 23 R. T.
2.0014 3.1%9] v¥rg FA7F Jeha gley,
R. T. 25204 wrgZujaz A}L¥ (NH2)CS7}
8.67%& JERdT}

R. T. 2.9590 A ¥v+&-& 5.23%E Ve, R, T,
3.2791 4 A4 93521 H-acid 6.56%E el

N

Vs
NH- \lC- NHO S02C:H+0OS0OsNa

1

Cl.

Scheme 6. The structure of bi-funtional dyestuffs.

CHANNEL A INJECT

11/04/95 11:51:30 STORED TO BIN & 5

//’#f__ﬂ___ 356 103
FILE 1. METHOD ©. RUN 5 INDEX 5 BIN 5
PEAKS AREAY RT AREA BC

1 ©.008 2 .08 4227 02

2 0.057 2.37 30325 02

3 0.021 2.62 11350 02

4 ¢.028 2.92 14569 03

5 3.499 3.66 1853298 02

6 96 .387 4 .03 51057799 03
TOTAL 100. 52971568

Fig. 1. HPLC spectra of the STA diazotization.
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CHANNEL;- INJECT 11/05/95 09:48: 42 STORED TO BIN # 3
e 2.52
——— 2 .95
3.87 3.27
.84
K 7.90
FILE 1. METHOD ©. RUN 3 INDEX 3 BIN 3
PEAK# AREA % RT AREA  BC
1 3.111 2.05 872145 02
2 8.671 2.52 2430996 02
3 5, 227 2.95 1479532 02
4 6.563 3.27 1839788 02
S 1. 47 3.87 412086 03
6 0. 399 5.84 111828 02
7 74.509 7.90 20898381 03
Fig. 3. HPLC spectra STA and H-acid acid coupling.
R. T. 3.87901 4] ¥r8-Z35<2] STA diazoE 9] % —x— (NH2)2CS - KBr
1.47%% YR, —— ZnCI2 -&- No catalyst
R.T. 7.9914 Aut3-9] @xul= 74.51% = 2r3-<4 100
8 ANFNAE 77% BEE oA o] Y33 47 |
AArt 80 |- X
R. T. 8.594] alkali coupling® +ut3-2o) 1}E}
1}, ¥ HPLC #2404 YeR}R] kol coupling S
3o FHoR 9 Ho7t FAFNUTE B i
AT g
¥ 334 acid couplingel 4 FHo|n, Fuk3
< AAEie, Aoz {537 s S AL
28 HAg2 )}

=3} alkali coupling GA|E 93l sodium acet-
ate ¥FFS AR5t F3E AAISHAT

Fig. 4914 &) 2 AHS-§35 Jelyd=d (NH
2)2CS¢] A7l 718 & & 4 lth Coupling 379
9]l ¥4 pH, 2%, ¥k 5% 9%E Fu wnke
£x7l Add 9IS FA0. Fig. 59 239 gof
120rpm ©]’¢9] Ax7} A2 Coupling +5EE U

Reaction time{hr)

Fig. 4. Effect of catalysts on the coupling of STA
and H-acid.
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Fig. 614 Coupling?] 58°) & g5 F5E
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Fig. 6. Effect of coupling yields of STA and H-acid
on the concentration of products.

JeEIEdl, 70% ol4e 588 Bool gael

o 1 2 3. 4 5 A Re B 5 A%
Reaction time(hr) |
Fig. 5. Effect of agitation speed on the coupling of 3. 7|t & ’g"é"g
STA and H-acid. = CNCe} mPDSA 1x 8342 5°C, pH=6.5¢
' Date 1 03-18-1996
— — — WAVELENGTH SCAN REPORT & — — Time :15:44:54 .
Operator : DAE KWANG CHEM,
Sample Name : FIX NAVY BLUE Function : Absorbance
Solvent Name : WATER Waveélength Range : 300 to 750 nanometers.
Concentration : 100.0000 Integration Time :1 seconds
Unite % .Std Deviation :OFF
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i T : L
0.04458 ™ .‘ sty T g s ;;___. - — - ' r = T
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Wavelength

Annotated Wavelenqths :
1: Wavelenqth==606 Result=0 568542
2 : Wavelenqth==606 Result==0 664748

Fig. 7. U.V. spectra of the bi-funtional dyestuffs.



A

8 HIH -AYG - AT - Y F - &8 F

A AT FShigo 3§ QAL paper chromato-
graph £A9] 4 Re=0.65014 34342 0] Yeha.

A= 2o]24¢ SDSE A8 H.

2329 diazodl= Ydiazo ¥He-2 fE3FA.W
H-acid®] alkali coupling2 pH=7.01X £ZF
- whgo] AgPH ATt TLC EA A Re=0.794 F4

JEo] Vet

23} STFAL 40°C, pH=6.5°14 HAZ g
AP AT, H&FPL KCIE AH8-3ted ga 94
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Sample Fig. 79]4] SumitomoA} Supra Navy
blue SF-Bs} U. V. = vl32d 116.9%= 4358
235 Ut

4. A A
mono-functional type$! ICI Navy blue H-ER %}
Hm gAY FASL 2% A== KA,
- A x|+ A Sampleo] Light, Washing %
4~57 oo 2 Al A roA & FFES JENY
A}, 7] GFNAE= Fig. 8lAF o]l ICI
Samplee] FA3HA Fol ETF S s, B
Sample @et@ £7] G& frAIst] FUL A4
o] o] Fojx e} W

100

@ ICI Navy blue H-ER

40 _ H Sample

Exhaustion(%)

20

1 i i 1 |

0O - 20 40 60 80

100(min)
Dyeing Time

Fig. 8. Exhaustion curves of the dyeing(2%3).
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