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Abstract

The reaction of 3-cyano-4-methyl-6-phenyl-pyridinethione with 4-chloroacetoacetic acid
ethyl ester to give the corresponding 7-phenylpyrimido[2,3:4,5]- thieno[2,3-d]pyridine
derivative, which coupled with primary arylamine diazotizized salts afforded the some new
corresponding (4-substituted phenyl)azo-phenylpyrimido[2,3:4,5]thieno[2,3-d]pyridine dyes.
The dyes were applied to polyester fibers and their spectral characteristics and fastness
properties measured.
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Table 1 Characterization data for (4-substituted phenyl)azo-phenylpyrimido[2,3:4,5]
thieno[2,3-d] pyridine dyes (6a-6e)

Dye Appeaance M.P.  Yield Molecular Elemental Analysis (%)
(T2 (%) formula Calcd/Found.
C H N
6a Reddish- 276 93 Co3H17N502S  64.63 3.98 16.39
brown 64.41 4.02 16.45
needles
6b Reddish- 234 96 Co3H17N503S  62.30 3.83 15.80
brown 62.14 3.75 15.83
needles
6c brown >300 95 CooH14N5CIOS  58.99 3.12 15.64
needles 59.11 3.02 15.99
6d Reddish- 300 87 CooH14NgO4S  57.64 3.56 18.34
orange 57.40 3.44 18.55
needles
6e Reddish- 277 89 CooH11NgF30S,  63.92 3.63 16.95
orange 63.88 3.55 16.89
needles

a.: recrystallization from DMF/ethanol
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Table 2. Spectral data of (4-substituted phenyl)azo-phenylpyrimido[2,3:4,5]thieno-
[2,3-d]pyridine dyes (6a-6e)

Dye MS IR IH.NMR
(mle M) (KBr) (CF3COO0D)
vem S (ppm)
6a 427 3430(0H),  3.26 (s, 3H, CH3), 3.50 (s, 3H, CHa), 8.46 (d, 2H, J = 1.0 Hz, 3,5-H

3210(NH),  of phenyl), 8.73 (d, 2H, J = 1.0 Hz, 2,6-H of phenyl), 9.37-9.36,
1654(CO)  8.87-8.86 (m, 5H, phenyl-H).

6b 443 3428(OH),  3.20 (s, 3H, CHs), 4.51 (s, 3H, OCH3), 7.78 (d, 2H, J = 1.0 Hz, 3,5-H
3220(NH),  of phenyl), 8.40 (d, 2H, J = 1.0 Hz, 2,6-H of phenyl), 8.62 (br, 1H,
1654(CO) NH), 8.93, 8.29-8.27 (m, 5H, phenyl-H).

6c 4475 3330(0H),  3.11 (s, 3H, CHa), 8.00 (d, 2H, J = 1.0 Hz, 3,5-H of phenyl), 8.14 (d,
3216(NH), 2H, J = 1.0 Hz, 2,6-H of phenyl), 8.78-8.76, 8.33-8.25 (m, 5H,
1674(CO) phenyl-H)..

6d 458 3470(CH),  3.27 (s, 3H, CHs), 8.35-8.33 8.08-7.92 (m, 5H, phenyl-H), 8.69 (d,
3222(NH),  2H, J = 1.0 Hz, 3,5-H of phenyl), 8.57 (d, 2H, J = 1.0 Hz, 2,6-H of
1664(CO) phenyl).

6e 413 3410(CH),  3.22 (s, 3H, CH3),10.07-10.03, 9.63-9.20 (m, 5H, phenyl-H).
3210(NH),
1664(CO)

Table 3. Absorption spectra and dyeing properties of (4-substituted phenyl)azo-phenyl
pyrimido[2,3:4,5]thieno- [2,3-d]pyridine dyes (6a-6¢)

Dye Absorption loge Lightfastness Sublimation
Amax hm fastness
(in DMF)

6a 460 3.98 5 5

6b 461 4.34 7 5

6c 465 4.11 7 5

6d 510 4.56 6 4-5

6e 460 4.48 6 4-5

Table 4. CIELAB of (4-substituted phenyl)azo-phenyl pyrimido[2,3:4,5]thieno- [2,3-d]pyridine
dyes 6a-6e on polyester

Dye L* a* b* c* h°
1 61.82 15.13 30.96 34.46 63.96
2 65.72 33.22 33.25 47.00 45.02
3 63.91 18.42 27.53 33.13 56.21
4 54.66 24.43 36.32 4377 56.08
5 59.87 21.12 50.35 54.61 67.24
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Table 5. CIELAB of (4-substituted phenyl)azo-phenyl pyrimido[2,3:4,5]thieno- [2,3-d]pyridine
dyes 6a-6e on nylon

Dye L* a* b* C* h”
1 67.68 22.98 41.90 47.79 61.26
2 49.82 24.73 41.82 48.58 59.40
3 59.41 10.11 29.07 30.78 70.83
4 63.11 36.04 37.11 51.73 45.84
5 58.86 18.78 45.49 49.21 67.57
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Fig.5 Absorption spectra of dyes 6a-6e in THF (conc.: 5x10°M)
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