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Abstract: 3-Hydrazine-4,5,6-triphenylpyridazine was used eg intermediate for synthesis of 3-(4-arylazo-
3,5-disubstituted pyrazol-1-yl)-4,5,6-triphenylmaizines. Some of the dyes produced were applipdlyester
as disperse dyes, and their color, and fastnegegies were evaluated.
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I ntroduction

Derivatives of the pyridazine ring systems are kndo/possess potent biological and pharmacological
properties?* On the other hand some pyrazole derivatives aneimortant class of heterocycles due to their
biological and pharmacological activiti€d. Also, they are used as key starting materialttier synthesis of
commercial aryl/hetarylazopyrazole dy®sAll these properties aroused our interest in sysitiy new
heterocyclic compounds including the pyridazine etpivhich is a continuation of our previous wérk. The
present investigation deals with the synthesis some 3-[4-arylazo-3,5-disubstituted pyrazolit4,5,6-
triphenylpyridazine and 4-arylazo-3-methyl-1-(4;&i®henylpyridazin-3-yl)-H-pyrazol-5-ol dyes from 3-
hydrazino-4,5,6-triphenylpyridazine and an evaluatf their properties on polyester fabric.

Results and Discussion

Coupling of active methyl compounds such as acetytme and malononitrile with various
aryldiazonium chlorides in sodium acetate buffereolution afforded the corresponding azobenzene
acetyacetone and azobenzenemalononitrile deriwafae and2f-g in good vyield, respectively (Scheme 1).
Spectral data for such compounds indicate thematee ha hydrazone configuratioff, caracterisation and
spectral data for compounga-j were described in the previous p&fi.
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Scheme 1

3-Hydrazino-4,5,6-triphenylpyridazing, ™ when reacted with azobenzeneacetylacetone deegati
2a-e in absolute ethanol at refluxing temperature adl8-[4-arylazo-3,5-dimethylpyrazol-1-yl]-4,5,6ghienyl
pyridazine derivative8a-e (Scheme 2). The reaction proceeds in two stagesthve initially formed hydroxyl-
pyrazoline subsequently loses water. Compounavhen reacted with azobenzenemalononitrileivdgves
2f-j in a similar manner gave 3-[4-arylazo-3,&ndinopyrazol-1-yl]-4,5,6-triphenylpyridazine deriieas
3f-j. Characterisation and spectral data of compoB@agsare shown in the Experimental part.

When 3-[4-(3-chlorophenyl)azo-3,5-dimethylpyrazef]-4,5,6-tripheny-lpyridazinedd reduced with
Zn/AcOH in ethanol gave a product. The product pr@asen to be 3-[4-amino-3,5-dimethylpyrazol-1-y|p&-
triphenylpyridazinet.

The assignment of structures4fvas based on analytical and spectral data. TtspdRtrum showed the
presence of Nkigroup at (3390, 3264) and Gk, at 3057 cril. Additional evidence for the structure of 4-
amino derivativet was provided by its diazotization and couplinge T3i[4-amino-3,5-dimethylpyrazol-1-yl]-
4,5,6-triphenylpyridazing was diazotized with hydrochloric acid and sodiurmitei to afford the diazonium
salt 5. This, when coupled witiff-naphthol in presence of sodium acetate yielded 3tu-(2-hydroxy-1-
naphthyl)azo-3,5-dimethylpyrazol-1-yl]-4,5,6-triphdpyridazine 6 (Scheme 3).

Structure of compoun@l was established on the basis of analytical andtsgladata. The IR spectrum

revealed no absorption band due to,Njrbup instead broad bonded OH group absorpti@8a6 cni and —
N=N- group at 1534 crhwere shown.

On the other hand, condensation of 3-hydrazinovdeyve 1 with ethyl acetoacetate in boiling ethanol
led to the formation of ethyl 3-butanoate-(4,5jpHenylpyridazin-3-yl)hydrazon& (Scheme 4). However

when heated with ethyl acetoacetate at 150-160%& product isolated was 3-methyl-1-(4,5,6-
triphenylpyridazin-3-yl)-H-pyrazol-5-ol8. 4

Compound8 exist in two tautomeric forms due to its keto-etanlitomerism. The spectral data proved
that it existed in enol form due to intramolecuthelation by H-bonded. This phenomenon is confirimgtH-
NMR and IR absorption spectra.

4-Arylazo of 3-methyl-1-(4,5,6-triphenyl-pyridazByl)-1H-pyrazol-5-ol 9 was prepared by coupling
of the pyrazolinone with a freshly prepared solutad aryl diazonium salt in an ice bath, namelyilia®, p-
anisidine angb-nitroaniline in the presence of sodium acet&héme 5).
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The dyeLQa-c may exist in four possible tautomeric forms, nantelo azo-keto form¢B) and D), the
azo-enol form Q) and the hydrazone-keto forri@), as shown in (Scheme 5). The spectral data géynézat
to the conclusion that the tautomeric equilibriufrttee arylazopyrazolone dyes is in favor of the fagdne
form (C) in the solid staté’® Characterisation and spectral data of comgeua-c are shown in the
experimental part.

The spectral data proved that the 4-arylhydrazomjones(C) are the existing structure of the
synthesized dyes due to their stabilization byaimimlecular hydrogen bonding.
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Deing of polyester fabrics and dyeing properties

The effect of the nature of differentbstituents on dyeing behavior, color hue, and dep#s
investigated. This investigation depends on soreetsql data of the dyed materials. The most comynoséd
functionf(R) is that developed theoretically by Kubelka and klun their theory, the optical properties of a
sample are described by two valuksis the measure of the light absorption, &id a measure of the light
scattering. On textileX is determined primarily by the dyestuffs aBdonly by the substrate. From the
wavelength, Kubelka and Munk calculate Eq. (1) tloe reflectanceRr of thick, opaque samples with the

constants oK andS:

KIS=(1R)*/ 2R (1)

In this equatiorR is used as a ratio, e.g., 32% reflectance as Ul3/Svalue ath. max was taken as
a measure of color depth.

On the other hand, the psychometric coordinaties 4, b” ) for each dyed sample were obtained to
illustrate the color hues, wheke is the lightness, ranging from 0 to 100 ( O faxdi and 100 for white ' is
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the red-green axis, (+) for red, zero for grey, &\dor green; and is the yellow-blue axis, (+) for yellow,
zero for gray, and (-) for blue.

The parent dyestuff in each group is taken as t@edard in color difference calculatiom\(’, AC’,
AH’, andAE ). The results are measured using CIE-LAB techesoand given in Table 1, Whet is the
lightness differenceAC’ the chroma differencé\H" the hue difference, antE  the total color difference. A
negative sign ofAL" indicates that the dyed fiber becomes darker thenstandard , but a positive sign
indicates that the dyed fiber becomes lighter tih@nstandard. A negative sign &€ indicates that the dyed
fiber becomes duller than the standard, but aipessign indicates that the dyed fiber becomeshbeigthan
the standard. A negative signAifl” indicates that the color directed to red colorilevh positive sign indicates
that the color directed to yellowish.

Table 1 Optical measurements of compoudds
Dye R% ar b* | L* C* H* AL* | AC* | AH* AE* KIS
3a| 712, 2.07| 11.56| 89.33| 11.74| 79.85 - - - - 5.9
3b| 488 153| 16.85| 87.51| 16.92| 84.81| 1.30| -5.8| 1.58 6.19 7.4
3c| 295| -14| 16.33] 90.83| 16.40| 95.10| 0.35| 6.63| 1.76 6.87 7.5
3d| 2.08| 0.69| 1458 87.84| 1459 87.28| 1.72| -7.75| 1.45 8.07 7.6
3e| 4.77| 253| 1491, 86.10| 15.12| 80.38| -0.09| -9.23| -0.63 9.25 7.2
3f| 2.60| 11.54| 70.71| 69.58| 71.65| 80.73 - - - -] 205
3g| 6.10| 13.54| 70.22| 67.34| 71.51| 79.09| 5.15| -12.4| 1.86| 13.64| 21.0
3h| 5.30| 14.94| 6152 69.07| 63.31| 76.35| 4.71| -4.88| -2.69 7.29| 155
3i| 3.88| -2.67| 66.84) 84.07| 66.89| 92.29| 13.84| -0.46| 14.99| 20.41| 17.5
3| 2.85| 9.07| 49.87| 7190 50.68 70.69| -0.54| 2.65| -0.89 2.84| 145

R reflectance;a* red-green axisb* yellow-blue axis;L* lightness;C* chroma;H* hue;AL* lightness differenceAC*
chroma differenceAH* hue differenceAE* total color difference

The values oK/S of 3a-j vary from 5.9 to 21.0. The introduction of amimaethyl, methoxy, chloro,
and naphthyl group in dyes varies the strengtK/8fvalues and deepens the color compared with thenpar
dyes3a and3f (Table 1).

The replacement of the methyl by an amino groughe pyrazole moiety increase the valueKé$,
indicating that the dye3f-j show higher affinity towards dyeing of polyestabfics tharBa-e. Dyes3c,j with
positiveAC ~ values are brighter than the parent d3@and3f, while the other dyes are duller than the parent
dyes. Dyes8b-d,h,i with positiveAL™ are darker than the parent. The positive value ahdb’ indicates that
all groups shift the color hues of the dye to rebddirection on the red-green axis and to the wedlo
direction in the yellow-blue axis, respectively.

Assessment of color fastness

Most influences that can affect fastrazgslight, washing, heat, perspiration, and attesp pollution.
Condition of such tests are chosen to corresporskbt to treatments employed in manufacture antharg
use condition [14]. The results revealed that thlyss have good fastness properties (Table 2).
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Conclusions

In this work, we have synthesized twdes of monoazo dye3a-j and9a-c derived from 3-hydrazino-
4,5,6-triphenylpyridazine. Dye3a-j were investigated for their dyeing characteristicpolyester. They give
bright intense hues from yellow to orange-yellowpatyester fabric, due to the variations in polarithe dyed
fabrics exhibit good to excellent (4-5) washingrgpération and good (4) rubbing and sublimatiortrfass
properties (Table 2). The remarkable degree oflh@ss and brightness after washings is indicativgood
penetration and the excellent affinity of thesesdigr the fabric due to the accumulation of poleugs. This
in combination with the ease of preparation makegtparticularly valuable.

Table 2 Fastness properties of compouBdg

Dye | Washing Rubbing Sublimition Acid Light,
, 75 °C Dry Wet| 180 °C 210°C| Perspiration 40 h

3a 4 3-4 3-4 3-4 3 3-4 4
3b 4-5 4 4 4 3-4 4 5-6
3c 4-5 4 3-4 4 3-4 4 5
3d 4-5 4 3-4 3-4 3 4 6
3e 4 4 3-4 3-4 3-4 4 4-5
3f 4 4 3-4 3-4 3 4 4-5
39 4-5 4 4 4 3-4 4 4
3h 4 4 3-4 3-4 3 4 5
3i 4-5 4 4 3-4 3 4 5
3 4-5 4 3-4 4 3 3-4 4

Experimental

All melting points were determined on a Gallenkaeipctric melting point apparatus. Thin-layer
chromatography (TLC) analysis was carried out dicasigel 60 ks, precoated aluminum sheets. Infrared
spectra were recorded on FTIR 5300 SpectrometeParking Elmer Spectrum RXIFT-IR System, using the
potassium bromide wafer techniqu#d-NMR spectra were recorded on Varian Gemini 200Hz
spectrometer using the indicated solvents andnbetitaylsilane (TMS) as an internal reference. [Etect
impact mass spectra were obtained at 70 usihg a GCMS-qpl000 EX Shimadzo spectrometer.
Elemental analysis (C,H,N) were carried out atriero-analytical Center of Cairo University, GiZzagypt.

The elemental analyses were found to agree fawonatih the calculated values. The dyeing assessment
fastness tests, and color measurements were camuedt Misr Company for Spinning and Weaving, El-
Mahala El-Kobra, Egypt.

The syntheses of 3-hydrazino-4,5,6-triphenylpyride®'"), arylazoacetylacetone, and arylazomalono
nitrile 2a-j ¥ were conduted according to known procedures.

Synthesis of 3-[4-(arylazo)-3,5-dimethylpyrazol-1-4,5,6-triphenyl-pyridazines 3a-e: general prabere:

A mixture of 3-hydrazino-4,5,6-triphenylpyridagin 1 (1 g, 3 mmoles) and the
arylazoacetylaceton@a-e (3 mmoles) was refluxed in ethanol (50°crfor 10 h. The reaction mixture
was cooled to room temperature and the aegbrsolid was filtered, washed with wateried] and
recrystallized from dimethylformamide.

3-[ 4-(Phenylazo)-3,5-di methyl pyrazol-1-yl] -4,5,6-triphenyl pyridazine ( 3a, CzsH,sNe)

Yellow crystals in (66 %) yield, M.P.: 199-26C; IR (KBr): v = 3,062 (CHyom), 2,920 (CHjpr), 1,632 (C=N),
1,600 (C=C), 1,506 (N=N) cfp *H NMR (200 MHz, DMSOek): & = 2.3 (s, 3H, 3-CH), 2.7 (s, 3H, 5-Ch),
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7.4-7.5 (m, 15H, 3Ph), 7.7-7.8 (m, 5H, Ar-H) ppmSMnz = 506 (M’, 100%), 401 (M - N=NPh, 11%), 307
(M — substituted pyrazole, 8%).

3-[4-(3-Methyl Phenyl azo)-3,5-dimethyl pyrazol-1-yl] -4,5,6-triphenyl pyridazine (3b, Cs4H2gNe)

Yellow crystals in (51.3 %) yield, M.P.: 169-17C; IR (KBr): v = 3,050 (CHiom), 2,922 (CHijpn), 1,606
(C=N), 1,564(C=C), 1,509 (N=N) ch *H NMR (200 MHz, DMSOdy): & = 2.34 (s, 3H, 3-CH), 2.77 (s, 3H,
5-CHs), 2.8 (s, 3HmM-CHs), 7.31-7.52 (m, 15H, 3Ph), 7.7-7.85 (m, 4H, Arppm; MS :nvz = 520.3 (M",
15%).

3-[ 4-(4-MetoxyPhenyl azo)-3,5-di methyl pyrazol-1-yl] -4,5,6-tri phenyl pyridazine (3c, Cz4H25N6O)

Orange-Yellow crystals in (74.5 %) yield, M.P.: 1780 °C; IR (KBr): v = 3,056 (CHom), 2,926 (CHijpn),

2,850 (OCH), 1,630 (C=N),1,605(C=C), 1,534 (N=N) cth *H NMR (200 MHz, DMSOd,): 5 = 2.34 (s, 3H,
3-CHs), 2.70 (s, 3H, 5-CK),3.84 (s, 3H, OC}), 7.05-7.77 (m, 4H, Ar-H), 7.41-7.79 (m, 15H, 3Ripm; MS :
m/z=536.2 (M, 27%).

3-[4-(3-ChloroPhenyl azo)-3,5-dimethyl pyrazol -1-yl] -4,5,6-triphenyl pyridazine (3d, Cz3sH2sCINg)

Yellow crystals in (68 %) yield, M.P.: 178-180; IR (KBr): v = 3,060 (CHrom), 2,926 (CHjpn), 1,650 (C=N),
1,562(C=C), 1,530 (N=N) cih 'H NMR (200 MHz, DMSO#d,): & = 2.34 (s, 3H, 3-CH}, 2.77 (s, 3H, 5-C¥H},
7.21-7.54 (m, 4H, Ar-H), 7.41-7.79 (m, 15H, 3PhpMS :mVz = 541(M’, 22%).

3-[4-(2-Naphthylazo)- 3,5-dimethyl pyrazol - 1-yl] -4,5,6-triphenyl pyridazine (3e, CsH2gNe)

Orange crystals in (60 %) yield, M.P.: 231-282 IR (KBr): v = 3,052 (CHrom), 2,924 (CHjpn), 1,654 (C=N),
1,562(C=C), 1,539 (N=N) ch 'H NMR (200 MHz, DMSO#d,): & = 2.48 (s, 3H, 3-CH}, 2.62 (s, 3H, 5-C¥},
7.05-8.28 (m, 22H, 3Ph and Ar-H) ppm; MBVz = 556.3 (M, 22%).

Synthesis of 3-[4-(arylazo)-3,5-diaminopyrazol-1-yl] -4,5,6-triphenyl-pyridazines 3f-j:

The above procedure was repeated, except thazaadatylacetone was replaced by arylazomaltiien
2f-j.

3-[4-(Phenylazo)-3,5-diaminopyrazol-1-yl] -4,5,6-triphenyl-pyridazines 3f (CziH24Ns)
Yellow crystals in (72 %) yield, M.P.: 213-226; IR (KBr): v = 3,424 and 3,345 (N#i 3,054 (CHom), 1,606

(C=N), 1,550(C=C), 1,533 (N=N) ¢t '*H NMR (200 MHz, DMSOd): & = 5.8 (b, s, 4H, 2N}), 7.32-7.6 (m,
5H, Ar-H), 7.69-7.81 (m, 15H, 3Ph) ppm ; M&z = 508.2 (M, 2%).

3-[4-(3-Methyl phenylazo)-3,5-diaminopyrazol-1-yl] -4,5,6-triphenyl -pyridazines 3g (Cs,H26N5)

Yellow crystals in (57.3 %) yield, M.P.: 175-17C; IR (KBr): v = 3,434 and 3,357 (N 3,050 (CHom),
1,616 (C=N),1,546(C=C), 1,536 (N=N) cih 'H NMR (200 MHz, DMSOd): & = 2.34 (s, 3HmM-CHs), 5.7 (b,
S, 4H, 2NH), 7.32-7.6 (m, 4H, Ar-H), 7.69-7.81 (m, 15H, 3RiPm; MS :m/z=522.2 (M, 15%).

3-[4-(4-Methoxyphenyl azo)-3,5-diaminopyrazol-1-yl] -4,5,6-triphenyl-pyridazines 3h (Csz,H26NsO)

Orange-yellow crystals in (80.2 %) yield, M.P.: 283 °C; IR (KBr): v = 3,434 and 3,357 (Nj 3,058
(CHarom), 2,850 (OCH), 1,614 (C=N), 1,564(C=C), 1,539 (N=N) ¢ 'H NMR (200 MHz, DMSOd,): & =
3.79 (s, 3H, OCk),6.99-7.2 (m, 4H, Ar-H), 5.8 (b, s, 4H, 2K 7.7.41-7.79 (m, 15H, 3Ph) ppm; Mz =
538.2 (M, 12%).

3-[4-(3-Chlorophenylazo)-3,5-diaminopyrazol -1-yl] -4,5,6-triphenyl-pyridazines 3i (Cs;H23CINg)

Orange-yellow crystals in (73.6 %) yield, M.P.: 1801 °C; IR (KBr): v = 3,425 and 3,370 (NH 3,060
(CHarom), 1,608 (C=N), 1,560(C=C), 1,535 (N=N) cth ‘H NMR (200 MHz, DMSOd): 3 = 5.6 (b, s, 4H,
2NH,), 7.21-7.54 (m, 4H, Ar-H), 7.55-7.79 (m, 15H, 3Ripm; MS:m/z = 545 (M + 2, 27%), 544 (M + 1,
34%), 543 (M, 76%), 401 [(M + 2) — N=NB,CI, 3%], 307 (M — substituted pyrazole, 4%).

3-[4-(2-Naphthylazo)-3,5-diaminopyrazol -1-yl] -4,5,6-triphenyl-pyridazines 3j (CzsH,eNg)
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Orange-yellow crystals in (71.4 %) yield, M.P.: 1B®1 °C; IR (KBr): v = 3,450 and 3,406 (Nj 3,050
(CHarom), 1,614 (C=N), 1,575 (C=C), 1,550 (N=N) ¢ ‘H NMR (200 MHz, DMSOdy): & = 5.6-5.8 (b, s,
4H, 2NH,), 7.44-7.79(m, 15H, 3Ph), 7.45-8.08 (m, 7H, Argym; MS :mV/z = 558.2 (M, 12%).

Reduction of 3-[4-(3-chlorophenyl)azo-3,5-dimethyhazol-1-yl]-4,5,6-triphenylpyridazine 3d:

To a solution of 3-[4-(3-chlorophenylazo)-3,Badthylpyrazol-1-yl]-4,5,6-triphenylpyridazin&d
(1.1 g, 20 mmoles) in ethanol-acetic acid ( 20,chnl), zinc dust (0.5g) was added in portions wsiirring.
The reaction mixture was refluxed for 2 h, t.|lcowed the reduction to be completed. Thereafteryelaction
mixture was filtered on hot and the solvent waspevated under reduced pressure. After the addiid#,O
(50 cnd), the solid product was filtered and recrystatlifeom ethanol to giv&-[ 4-amino-3,5-dimethyl pyrazol -
1-yl]-4,5,6-triphenyl-pyridazine 4.

Yield: 0.45 g (53.6%); m.p.:156; IR (KBr): v = 3,390-3,264 (Nb), 3.057 (CHrom), 2,925 (CHjpn), 1659
(C=N), 1,595 (C=C) cift *H NMR (200 MHz, DMSOsk): & = 2.77 (s, 6H, 2Ckl), 6.27 (s, 2H, Nb), 7.52-
7.79(m, 15H, 3Ph) ppm; MSwz = 417.2 (M,30%).

Diazotization of 3-[4-amino-3,5-dimethylpyrazol-1p4,5,6-triphenyl-pyridazine 4 and coupling withg-
naphthol: formation of 3-[4-(2-hydroxy-1-naphthyl}zo-3,5-dimethylpyrazol-1-yl]-4,5,6-triphenylpyridaz
6:

3-[4-Amino-3,5-dimethylpyrazol-1-yl]-4,5,6-triphelpyridazine4 (0.42 g, 1 mmole) was dissolved
in warm conc. hydrochloric acid (10 &vand water (3 cf) and the solution was then cooled to 0-5°C with
stirring. Sodium nitrite (0.14 g, 2 mmoles) in wag2 cn?) was gradually added to this solution over 15 rain.
0-5°C with stirring. The reaction mixture was thatimred for 1 h while maintaining 0-5°C. Excesgauis acid
was destroyed by the addition of urea, and thetisoluvas filtered to obtain a clear diazonium salution8.

B-Naphthol (0.14g, 1 mmole) and sodium acetate (2gje dissolved in ethanol-water (10 ml, 1:1) anel th
solution cooled to 0-5°C. To the cooled solutidie diazonium sa was added slowly so that the temperature
did not rise above 5°C. The mixture was then stifar 2 h at 0-5°C, filtered, and the press cakshed with
water, dried, and recrystallized from ethanol asivegprecipitate.

Yield: 0.4 g (70%); m.p.: 114-136; IR (KBr) : v = 3,396 (OH, H-bonded), 3,053 (Gkh), 2,920 CHjpn.),
1,600 (C=C), 1,534 (N=N) chm1*H NMR (200 MHz, DMSOs): 6 = 2.34 (s, 3H, 2-CH), 2.76 (s, 3H, 5-CH),
5.35 (w,s 1H, OH), 7.41-7.79 (m, 15H, 3Ph), 8.g, 6H, Ar-H) ppm; MSm/z = 572.3 (M, 1.2%).

Ethyl 3-butanoate-(4,5,6-triphenylpyridazn-3-yl)hydrazone (7, CygH26N405)

A mixture of 3-hydrazino-4,5,6-triphenylpyridazidg1.0 g, 3.0 mmoles) and ethyl acetoacetate (0.39
g, 3.0 mmoles) was refluxed in eyhanol (30°cfior 2 h. the solvent was then evaporated invaane the
residue was triturated with diethyl ether. Thedgplioduct was filtered, dried and recrystallizezhirethanol.

Yield: 1.0 g (75%); m.p.: 175-176; IR (KBr) :v = 3,355 (NH,), 3,053 (Clm), 2,920 ( CHipn), 1,730
(C=0), 1,600 (C=C), 1,534 (N=N) ¢ihh'H NMR (200 MHz, DMSOd): 5 = 1.20 (s, 3H, CKCH3), 1.60 (s,
3H, CHy), 4.13 (g, CHCH), 6.80-7.40 (m, 16H, 3Ph, and NH).

3-Methyl-1-(4,5,6-triphenyl pyridazin-3-yl)-1H-pyrazol-5-ol (8, CxeH20N4O)

This compound was prepared by heating compdufid69 g, 5.0 mmoles) with ethyl acetoacetate (5.0
g) for 10 minutes in an oil bath t 150-£60) The cooled reaction mixture was triturated vditthyl ether (20
cnt) and the solid product was filtered, dried andystllized from methanol.

Yield: 1.7 g (84%); m.p.: 152-183; IR (KBr) :v = 3,439 (NH, OH enoic), 3,053 (Gkh), 2,920 ( CHipn.),
1,620 (C=N), 1,510 (C=C) cm'H NMR (200 MHz, DMSOd): & = 1.8 (s, 3H, CH), 3.30 (br s, 1H, OH),
NH), 6.80-7.40 (m, 16H, 3Ph, 4-H).
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Diazocoupling of the pyrazolone derivative 8 withyh diazonium salts: formation of 4-arylazo-3-methl-
(4,5,6-triphenylpyridazin-3-yl)-1H-pyrazol-5-ol dematives 9a-c: general procedure:

The desired aromatic amines, namely anilipanisidine and 4-nitroaniline (3.0 mmoles) was
dissolved in concentrated hydrochloric acid (Z)crdiluted with water (4 cf and cooled at 0-5°C in an ice
bath. An aqueous cold solution of sodium nitriter{@oles in 4 crhwater) was added to the prepared aromatic
amine hydrochloride to give the diazonium chlorgi#ution. The latter solution was added drop-wisth w
stirring for 30 min. in an ice bath to a cold susgen of 3-methyl-1-(4,5,6-triphenylpyridazin-3-iH-
pyrazol-5-0l 8 (0.81g, 2 mmoles) in ethanol-water (40 %rh:1) containing sodium acetate (0.4g). After
complete addition, the colored precipitated dyesewiédtered, washed with water (3 x 25 Yrand dried. The
solid product®a-c are crystallized from ethanol.

4-Phenylazo-3-methyl-1-(4,5,6-triphenyl pyridazin-3-yl)- 1H-pyrazol-5-ol (9a, Cz,H24NeO)

Red crystals in (68.6 %) yield, M.P.: 195-1%85 IR (KBr): v = 3,423 (NH), 3,050 (Clm), 2,925 (CHipn),
1,650 (C=0), 1,635(C=N), 1,240 (exocyclic C=N); ém'H NMR (200 MHz, DMSOd): 5 = 2.31 (s, 3H3-
CHs,), 6.81-7.35(m, 6H, Ar-H, and NH), 7.41-7.79 (m, 153®h) ppm.

4-(4-Methoxyphenyl azo-3-methyl-1-(4,5,6-triphenyl pyridazin-3-yl)-1H-pyrazol-5-ol  (9b, Cs3H26N60O5)

Red crystals in (65%) yield, M.P.: 226-2Z8; IR (KBr): v = 3,424 (NH), 3,059 (Clbm), 2,934(CHjpn), 2,845
(OCHg), 1,631 (C=0, and C=N)]1,240 (exocyclic C=N) cij '"H NMR (200 MHz, DMSOds): 5 = 2.33 (s,
3H, 3-CHy), 3.83 (s, 3H, OCH),7.05-7.53 (m, 5H, Ar-H, and NH), 7.42-7.78 (mHL3Ph) ppm.

4-(4-Nitrophenylazo-3-methyl-1-(4,5,6-tri phenyl pyridazin-3-yl)-1H-pyrazol-5-ol (9¢, CsH23N-Ox)

Red crystals in (72%) yield, M.P.: 185-1&7; IR (KBr): v = 3,433 (NH), 3,056 (Clm), 2,926(CHpn), 1,685
(C=0), 1,505 and 1,333 (NQ1,245 (exocyclic C=N) ci *H NMR (200 MHz, DMSO#d): & = 2.31 (s, 3H,
3-CH,), 7.20-7.53 (m, 5H, Ar-H, and NH), 7.42-7.78 (m, 15#®h) ppm.

Dyeing procedures
Preparation of dye dispersion

The required amount of dye (2% shade) was dissdlvé&MF and added dropwise with stirring to a
solution of Dekol-N (2 g/dr), an anionic dispersing agent of BASF, then the das precipitated in a fine
dispersion ready for use in dyeing.

Dyeing of polyester at 130°C under pressure usirgyegal PT(carrier of Buyer)

The dye bath (1:20 liquor ratio), containing 5 gldnevegal PT (Bayer) as carrier, 4% ammonium
sulfate, and acetic acid at pH 5.5, was brougBOfe&C, the polyester fabric was entered and rud$omin. The
fine dispersion of the dye (2%) was added, anddhgerature was raised to boiling within 45 mirgidg was
continued at boiling temperature for about 1 hnttlee dyed material was rinsed and soaped with @onic
detergent to improve rubbing and wet fastness.

Assessment of color fastneBable 2
Fastness to washing, perspiration, light, and mdilon was tested according to the reported methods
Fastness to washing

A specimen of dyed polyester fabric was stitchetivben two pieces of undyed cotton fabric, all of
equal diameter, and then washed at 50°C for 30 Ta.staining on the undyed adjacent fabric wasszesl
according to the following grey scale: 1-poor, #;fa-moderate, 4-good, and 5-excellent.
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Fastness to perspiration

The samples were prepared by stitching pieces ed glyester fabric between two pieces of undyed
cotton fabric, all of equal diameter, and then imsirgy in the acid medium for 30 min. The stainingtbhe
undyed adjacent fabric was assessed according timflowing grey scale: 1-poor, 2-fair, 3-moderategood,
and 5-excellent. The acid solution (pH 3.5) coredisodium chloride 10 g/dmactic acid | g/dm disodium
ortho-phosphate 1 g/dirand histidine monohydrochloride 0.25 gfdm

Fastness to rubbing

The dyed polyester fabric was placed on the baseoockmeter (Atlas electronic type), so that itees
flat on the abrasive cloth with its long dimensiorthe direction of rubbing. A square of white begtcloth was
allowed to slide on the tested fabric back andhf@@ times by making ten complete turns of thelcr&or wet
rubbing lest, the testing square was thoroughlyiwelistilled water. The rest of the procedure wWas same as
the dry test. The staining on the white testinglciwas assessed according to grey scale: 1-pdait, 3-
moderate, 4-good, and 5-excellent.

Fastness to sublimation

Sublimation fastness was measured with an iroerté¥asuda no. 138). The samples were prepared by
stitching pieces of dyed polyester fabric betwega pieces of undyed polyester, all of equal diameted then
treated at 180 and 210°C for 1 min. Any stainingtloe undyed adjacent fabric or change in tone \ssssaed
according to the following grey scale: 1-poor, 2;f&moderate, 4-good, and 5-excellent.

Fastness to light

Light fastness was determined by exposing the ghagester on a Xenotest 150 [Original Hanau, chambe
temperature 25-30°C, black panel temperature 60réative humidity 50-60%, and dark glass (UV)éilt
system] for 40 h. The changes in color were asdesseording to the following blue scale. I-poom8derate,
5-good. and 8-very good.

Color assessment

Table 1 reports the color parameters of the dybdda assessed by tristimulus colorimetry. The icolo
parameters of the dyed fabrics were determinedguainSPECTRO multichannel photodetector (model
MCPD1110A), equipped with a D65 source and bariwtfate as a standard blank. The values of (he
chromaticity coordinates, luminance factor, and plosition of the color in the CIE-LAB color solidea
reported.
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