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Abstract: Three aromatic primary amine dyes containing H acid structure with bridge groups were

designed and synthesized to explore the effect of water-soluble groups on the Mannich reaction dyeing

properties of aromatic primary amine dyes on silk fabrics. The effect of the number of water-soluble groups

in the structure of aromatic primary amine dyes on the dyeing performance of Mannich reaction was

investigated by measuring the UV-visible light absorption spectrum of aqueous solution of the dye and

analyzing the color light and maximum absorption wavelength of the dyes. The K/S values of the three

aromatic primary amine dyes of D1~D3 on silk fabrics were tested according to the conventional acid dye
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dyeing process and Mannich reaction dyeing process, and the dyeing depth changes and color fastness of
dyed silk fabrics before and after color stripping were compared. The results show that the UV-visible light
absorption spectra of the three dyes in aqueous solution show certain differences with the number of —
SO, H groups. The increase in the number of water-soluble groups in the structure of aromatic primary
amine dyes makes the dyeing effect of the Mannich reaction of silk fabrics first increase and then decrease.
Compared with the conventional acid dyes., the color fastness of the three dyes to the Mannich reaction
dyeing of silk fabrics can reach more than grade 4. This study provides a theoretical basis for the Mannich
reaction dyeing of aromatic primary amine dyes on silk.

Key words: aromatic primary amine dye; water-soluble group; Mannich reaction; dyeing; color
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GB/T 3920-—2008¢
Vi

2.1 D1~D3
L 21 ) D1.D2.D3

h ’ D1~D3 -

’ , 3 . ) D1~D3

D1:2,,.531 nm. 'H NMR (400 MHz, DMSO- D1.D2.D3. ’
d)) ¢ 15 45 (s, 1H), 9 43 (s, 1H), 9. 01 (s,
1H), 8 91 (s, 1H), 884 (s, 1H), & 32 (t,
1H), 7. 98~7.89 (m, 2H), 7. 73 (d, 1H), 7. 68
(d, 1H), 7. 64~7.55 (m, 1H), 7. 55~7. 45 (m,
5H), 7. 44 (d, 2H), 7. 27~7.17 (m, 3H), 4 52
(s, 2H). FTIR(KBr,cm™ ') : 3504 (NH,), 1205,
1049 (SO,H). ESI-MS (m/z, %):698 68 ([ M-
H] . 100).

D2: A,,.535 nm.'H NMR (400 MHz. DMSO-
d) 6 9 43 (s, 1H), 9.01 (s, 1H), 8 91 (s, 161
1H), 8 77 (s, 1H), & 53 (s, 1H), & 34 (d,
1H),7. 97~7. 88 (m, 4H), 7. 86 (d, 2H), 7. 49
~7.28(m, 5H), 7. 20 (t, 1H), 6. 96 (d, 1H),
6. 60 (s» 1H), 4 52(s,2H). FTIR (KBr, cm ')
3508(NH,), 1209, 1109, 1037 (SO,H). ESI-MS
(m/z, %) 388 54([M-2H]*" /2, 100).

D3:A,,.531nm. 'H NMR (400 MHz. DMSO-
d)) 69 43(s,1H), 9. 01(s, 1H), 8 91(s, 1HD),
8 52~8 41(m, 4H), 8 34 (s,1H), 8 30~8. 28
(m, 1H), 7. 97~7. 88 (m, 3H), 7. 75~7. 66 (m, 3
1H). 7. 57~7. 45 (m, 1H). 7. 43 (d. 1H). 7. 40
(d, 1H), 7. 36 (d, 1H), 7. 26 (d, 1H), 7. 16 (t, DI
1H). 4 52 (s, 2H). FTIR (KBr, em ') 3492
(NH,). 1205, 1174, 1120, 1047 (SO,H). ESF
MS (m/z, %) 858 49([M-H]™ ., 100). 2.3
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