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ketone I (1 mol) and benzamidine or guanidine hydrochloride
(1 mol) in ethyl alcohol was refluxed, while a solution of sodium
hydroxide (5 mL) in water was added portion-wise during 2 h.
Refluxing was continued for further 8 h and the reaction mixture
was worked up as previously described (70). The products
were crystallized from benzene/petroleum ether (60-80 °C) to
give 4-arylbenzo[h ]hexahydro-2-phenylquinazoline (I1) and

2-amino-4-aryl-5,6-dihydrobenzo[h quinazolines (I11), respec-
tivey (Table II).

Reaction of 2-Amino-4-aryl-5,6-dlhydrobenzo|[h ]-
quinazofines (111c,f) with Nitrous Acld. An aqueous solution
of sodium nitrite (1.5 g/10 mL H,0) was added dropwise to a
solution of the quinazoline 111 (1.0 g) in glacial acetic acid (15
mL). The precipitated product was crystallized from acetone
to give the corresponding 2-oxoquinazolines (IV) (Table 11).

Aceolylation of 2-Amino-4-aryl-5,6-dlhydro-benzo[h}]-
quinazolines (IIIc.f). The 2-aminoquinazoline (1 g) was
heated with acetic anhydride (3 mL) on a boiling water bath for
1 h. Addition of cold 50% ethyl alcohol (15 mL) precipitated
a product which was crystallized from ethanol to give the
corresponding 2-acetamido-4-aryl-5,6-dihydrobenzo[h |-
quinazolines (V¢,f) (Table II).
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61661-18-5; le, 54752-28-2; If, 54752-27-1; 1g, 106319-24-8; Ih,
14711-31-0; Ii, 55760-09-3; Ij, 54752-30-6; 1la, 106319-25-9; IIb,
106319-26-0; 11c, 106319-27-1; 11d, 106319-28-2; Ile, 108319-29-3; 11,
106319-30-6; 11g, 106319-31-7; [1h, 106319-32-8; IIi, 106318-33-9; IlIa,
97145-59-0; 111b, 3977-36-4; 111c, 97145-61-4; 111d, 97 145-64-7; I11e,
106319-34-0; I11f, 106319-35-1; 111g, 97145-66-9; 111}, 97145-60-3; IVe,
106335-77-7; IVf, 106335-78-8; Ve, 106319-36-2; Vf, 106319-37-3;
CeHsC==NH)NH,, 618-39-3; H,N==C(NH,),"HCI, 50-01-1.

Literature Cited

(1) El-Rayyes, N. R.; Al~Jawhary, A. J. J. Heterocycl. Chem. 1988, 23,
135.

(2) Dodson, R. M.; Seyler, J. K. J. Org. Chem. 1951, 16, 461.

(3) Armarego, W. L. F. The Chemistry of Heterocyclic Compounds, Fused
Pyrimidines, Part I, Quinazolines; Interscience: New York, 1967; p
4

Culbertson, H.; decius, J. C.; Christensen, B. E. J. Am. Chem. Soc.
1852, 74, 4834.
(5) Bellamy, L. J. The Infrared Spectra of Complex Molecules ; Methuen:
London, 1966; pp (a) 283; (b) 211; (c) 208.
(6) Baddar, F. G.; Al-Hajjar, F. H.; El-Rayyes, N. R. J. Heterocycl/. Chem.
1978, 13, 257.
(7) Armarego, W. L. F. J. Chem. Soc. 1962, 561.
(8) Katritzky, A. R.; Reavil, R. E.; Swinbourne, F. J. J. Chem. Soc. B
1966, 351.
(9) Brown, D. J.; short. L. N. J. Chem. Soc. 1953, 331.
(10) El-Rayyes, N. R. J. Heterocycl. Chem. 1882, 19, 415.

4

Received for review July 21, 1986. Accepted September 23, 1986. This
research is part of the project No. SC 028 sponsored by Research Council,
Kuwalt University.

Physical Characteristics of Synthesized
1,4-Bis(arylamino)-2-(aryloxy)anthraquinone Dyes for Synthetic

Polymer Fibers
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The synthesis and characteristics of a series of
1,4-bis(arylamino)-2-(aryloxy)anthraquinones are
described. Replacing the hydrogen atom in the amino
group in the 1-position of
1-amino-4-(arylamino)anthraquinone 2-ethers with aryi
groups results in a bathochromic change in the absorption
spectra of the new compounds from violet to green.

Experimental Section

All melting points are corrected. Microanalyses, thin layer
chromatography, mass spectra, and visible absorption spectra
of the dyes were effected as previously described (7).
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Table I. Characterization Data of 1,4-Bis(arylamino)-2-(aryloxy)anthraquinone (Dyes (IV)

synth
method, crude
recryst prod

compd R! R? R? solvd  yield, % Amex (log €) in CgHCIP mp, °C
11 OCgH; H H 1 75.7 528 s (3.96), 536 (4.18), 600 (4.19) 189-90
vl OCgH; H CegH; 1,A 81.0 560 s (3.92), 598 (4.10), 630 (4.08) 200
v.e OC¢H,CHy-p H Ce¢H; 1, A 96.0 598 (4.08), 630 (4.08) 182
vs3 OC¢H,0CH;-p H CgH; 1,B 79.0 597 (4.18), 628 (4.08) 182-4
V4 OCgH,OCH;z-m H Ce¢H; 1,B 77.0 564 s (4.00), 600 (4.15), 634 (4.15) 150
IV.5 OCgH,OH-p H Ce¢H; LB 1154 564 s (3.89), 607 (4.05), 640 s (4.00) 174
V.6 OC¢HNH,-p H CegH; 1, C 104.0 206
v OCeH,C(CH3)y-p-CiHOH-p H CgH; 1,C 76.1 600 (3.86), 624 s (3.85) 134
Iv.8 OCgH; H CgH,C,HOH-p 1,A 77.0 560 s (3.86), 602 (4.08), 634 (4.04) 164
Iv.9 OC¢H,CH3-p H CH,C,HOH-p 1,B 97.3 562 s (3.92), 602 (4.11), 632 (4.09) 176
IvV.10 OC¢H,OCH;p H CeHC,HOH-p 1,B 94.1 562 s (3.90) , 600 (4.08), 632 (4.08) 168
Iv.11 OC¢H,OCHzm H CH,C,HOH-p 1,C 78.4 564 s (3.90), 602 (4.12), 634 (4.11) 120
Iv.12 OCg¢HOH-p H CeH,C,HOH-p 1,C 117.0 615 (4.04), 640 (4.00) 140
IV.13 OCgH/NH,-p H C¢H,C,H,OH-p
IV.14 OCgH,C(CHy)4-p-CcHOH-p H CH,C;HOH-p 1,C 86.0 562 s (3.93), 600 (4.16), 632 (4.11) 168
IV.15 OCgH; H CeH,CHy-p 1,A 81.6 560 s (3.85), 608 (4.04), 630 s (4.04) 170
IV.16 OCgH,CH;-p H CeH,CHg-p 1,C 106.0 560 s (3.86), 608 (4.11), 626 s (4.09) 210
IvV.17 OCgH,OCH;-p H CeH,CH;-p 1,A 106.0 560 s (3.78), 624 (4.01) 220
IvV.18 OCgH,OCH;-m H CeH,CHy-p 1,B/C 93.7 608 (3.92), 630 s (3.91) 80
Iv.19 OCH,OH-p H CgH,CH;-p 1,C 111.0 612 (3.90), 638 s (3.88) 120
V.20 OCgH,NH,;-p H C¢H,CHy-p 1,C 99.0 614 (4.04), 650 s (4.00) 164
IVv.21  OCgH,C(CHy)y-p-CeHOH-p H C¢H,CH;-p 1,C 91.0 564 s (3.85), 608 (3.97), 628 s (4.00) 165
IV.22  OCgH; CH, CeH; 1,A 104.0 562 s (3.90), 600 (4.08), 632 (4.08) 230
Iv.23 OCgHCH;-p CH,4 Ce¢H, 1,A 108.0 562 s (3.90), 600 (4.09), 630 (4.08) 256
IVv.24 OCgH,OCH;-p CH, CegHj; 1,D 91.3 562 s (3.91), 600 (4.09), 630 (4.04) 226
Iv.25 OC¢H,OCHz;m CH, CeH; 1,C 96.0 562 s (3.90), 602 (4.08), 634 (4.08) 190
Iv.26 OCgH,OH-p CH, CeH; 1,C 130.0 424 (3.92), 564 s (4.11), 606 (4.26), 657 (4.26) 240
V27 OCHNH,-p CH, CeH; 1,D 130.0 520 s (3.92), 606 (4.04), 650 (4.02) 200
Iv.28 OCgH,C(CH,);-p-CH,OH-p CH;, CeH; 1,C 87.0 562 s (3.85), 602 (4.00), 620 (4.00) 220
Iv.29 OCgH; CH, C¢H,CHg-p 1,A 612 610 (4.08), 638 (4.08) 186
IVv.30 OCgH,CH;p CH, C¢H,CH;-p 1,A 73.5 564 s (3.92), 604 (4.11), 630 (4.11) 198
IVv.31  OCgH,OCH;-p CH, C¢H,CH;-p 1,C 571 562 s (3.92), 604 (4.12), 622 (4.12) 184
IvV.32 OCgH,OCHy-m CH;, C¢H,CH;-p 1,C 75.5 564 s (3.95), 606 (4.15), 640 (4.15) 200
Iv.33 OC¢H,OH-p CH, CeH,CH;-p 1B 48.9 560 s (3.85), 612 (4.08), 640 (4.08) 220-2
IV.34 OCBI'I‘NHTP CHS CGH4CH3'p 86.5
1IVv.35 OCgH,C(CHy)p-C¢H,OH-p CH, CsH,CH;-p 1,B 104.0 608 (4.04), 628 s (4.04) 186
IV.36 OCgHj; CH; CH,CHOH-p 1,C 76.4 562 s (3.90), 606 (4.11), 634 (4.11) 182
IV.37 OCgH,CHyp CH; CH, C,HOH-p 1,A 78.4 606 (4.08), 636 (4.08) 240
1Iv.38 OCH,OCH;-p CH;, CgH,C,HOH-p 1C 118.0 630 s (4.00), 606 (4.02) 158-60
IV.39 OCgH,OCH;-m CH;, CH,C,HOH-p 1,C 78.4 630 s (4.01), 608 (4.02) 70
IV.40 OCgH,OH-p CH;, CHC,HOH-p 1,B 1180 610 (3.78), 642 (3.78) 158-60
Iv4l OCSH‘NHz'p CH3 CsH4CzH4OH'p 98.0
IV42 OCgH,C(CHy),-p-CgH,OH-p CH;, CH,.CHOH-p 1,B 81.0 560 s (3.70), 606 (3.90), 630 (3.90) 120
IV.43  OCgH; OCH; CgH,OCH;-p 1,A 61.2 628 (4.12) 186
IV.44  OCgH,CH4-p OCH; CgH,OCH;p 1, A 73.5 626 (4.13) 198
V.45 OCQH‘OCHa'p OCH3 CGH,‘,OCH;;'p 1, C 57.1 626 (4.14) 184
IV46 OCgH,OCHym OCH, CgH,OCH;p 1,C 75.5 560 s (3.91), 620 s (4.21), 638 (4.23) 200
IV47 OCH,OH-p OCH, CH,OCH;p 1,B 46.9 562 s (3.85), 626 (4.35), 640 (4.36) 220-2
V.48 OCQH4NH2'p OCH3 C5H4OCH3'p 86.5
IV.49 OCgH,C(CHy);-p-C¢H,OH-p OCH; CgH,OCHzp 1,B 104.0 564 s (3.91), 626 (4.36), 640 (4.36) 186
IV.50 OCgH; OCH; C¢Hg 1,C 91.3 566 s (3.90), 640 (4.11), 624 (4.10) 190
IV.51  OCgH,CHj-p OCH; C¢H; 1L,A 108.6 564 s (3.91), 602 (4.08), 622 (4.08) 250-52
Iv.52 OCgH,OCH;-p OCH; C¢H; 1,B 91.3 604 (4.09), 626 (4.09) 134
IvV.53 OCgH,OCH;-m OCH; CgH; 1,B 113.0 562 s (3.73), 610 (3.92), 636 s (3.91) 98
IV.54 OCgH OH-p OCH; CgH; 1,B 130.0 560 s (3.90), 610 (4.12), 640 (4.18) 180
IV.55 OCgHNH,-p OCH; CgH; 1,B 143.0 560 s (3.85), 605 (4.00), 618 s (3.98) 174
IV.56 OCGH4C(CH3)2'p'CsH4OH'p OCH3 CGH5 1,B 89.0 616 (4.08) 204
IV.57 OCgH; OCH; CHCHOH-p 1, A 84.3 628 (4.12) 168-70
Iv.s8 OCgH,CH;-p OCH; C¢H,CHOH-p 1,C 784 626 (4.13) 226
V.59  OCH,OCH;-p OCH; CH,CHOH-p 1,C 80.0 626 (4.13) 192
Iv.e0 OCgH,OCH;-m OCH; CH,CHOH-p 1,B 80.0 560 s (3.91), 620 s (4.21), 638 (4.23) 120
IVl OCH,OH-p OCH; CH,C,HOH-p 1,B 778 562 s (3.85), 626 s (4.35), 640 (4.36) 184
IVv.62 OCH,NH,-p OCH; CgH,C,HOH-p 120.0
1v.63 OCGH4C(CH3)2'p'CGH4OH'p OCH3 CsH4CzH40H'p 1, B 104.0 640 (4.36) 124
s A = toluene; B = acetone; C = ethanol; D = benzene. ?s = shoulder.
1-Amino-4-(arylamino)anthraquinone 2-ether dyes (I11I) used Syntheslis of 1,4-Bis(arylamino)-2-(aryloxy)anthraquinones
in the syntheses were obtained as reported elsewhere (7) (see Method 1. Synthesls of 1,4-Bis(anllino)-2-(phenoxy )-

Scheme I). anthraquinone (IV.1) (2). 111 (4 g), bromobenzene (2.4 mL),
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potassium dcetate (6.4 g), and cuprous chloride (0.4 g) were
refluxed in riitrobenzene (40 ml.) with stirring for 5 h at 198-206
°C and then cooled to room temperature. Nitrobenzene was
steam distilled leaving a dark solid (3.8 g, 81%) which was

shown by TLC to be homogeneous, Recrystallization from tol-
uene gave dark violet needies (2 g), mp 200 °C. The com-
pound was confirmed by elemental analysis and spectrometry.

Similar compounds were prepared by using different bro-
moarylamines (see Table I).

Registry No. 111, 86397-46-8; IV.1, 105281-89-8; 1V.2, 105281-80-1;
IV.3, 105281-91-2; 1V.4, 105281-92-3; IV.5, 105281-93-4; IV.6,
105281-94-5; IV.7, 105281-95-6; IV.8, 105281-86-7; IV.9, 105281-97-8;
1v.10, 105281-98-9; 1V.11, 105281-99-0; IV.12, 105282-00-6; 1V.13,
105282-01-7; 1V.14, 105282-02-8; IV.15, 105309-63-3; IV.16, 105282-
03-9; 1v.17, 105282-04-0; 1V.18, 105282-05-1; 1V.19, 105282-06-2;
Iv.20, 105282-07-3; IV.21, 105282-08-4; 1V.22, 105282-09-5; IV.283,
105282-10-8; 1V.24, 105282-11-9; IV.25, 105282-12-0; IV.26, 105282-
13-1; 1v.27, 105282-14-2; 1v.28, 105282-15-3; 1V.29, 106282-16-4;
IV.30, 105282-17-5; IV.31, 105282-18-6; 1V.32, 105282-19-7; IV.33,
105282-20-0; V.34, 105282-21-1; 1V.35, 105282-22-2; 1V.36, 105282-
23-3; 1v.37, 105282-24-4; 1V.38, 105282-25-5; 1V.39, 105282-26-6;
1V.40, 105282-27-7; IV.41, 105282-28-8; 1V.42, 105282-29-9; 1V.43,
105282-30-2; IV.44, 105282-31-3; IV.45, 105282-32-4; 1V.46, 105282-
33-5; 1V.47, 105282-34-6; 1V.48, 105282-36-7; IV.49, 105282-36-8;
IV.50, 105282-37-9; IV.51, 105282-38-0; 1V.52, 105282-39-1; IV.53,
105309-54-4; IV.54, 105282-40-4; IV.55, 105282-41-5; 1V.56, 106282-
42-6; 1V.57, 105282-43-7; 1V.58, 105282-44-8; IV.59, 105282-45-9;
1V.60, 105282-46-0; IV.61, 105282-47-1; 1V.62, 105282-48-2; 1V.63,
106282-49-3.
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