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s, 3055, 3020, 2985 sh, 2955 s, 2925 s, 2860, 2825, 1630 s, 
1605 s, 1585, 1560, 1540 s, 1470 sh, 1455, 1435, 1430 sh, 
1380 sh, 1375, 1370 sh, 1355, 1295, 1275, 1260 s, 1245, 
1220 w, 1205, 1180, 1155, 1125 w, 1120 w, 1105 w, 1080 
w, 1060 w, 1040 w, 1025, 1020 sh, 1010 w, 970 s, 955, 890 
w, 860, 840, 835 sh, 825 w, 785, 740, 720. 

Mass 
spectrum (relative intensity 2 that of fragment mlz 239), m/z 
392 (M l), 391 (M), 376 (M - CH3), 283 (M - NHCBH40H), 
282 (M - HNC,H40H - H), 268 (M - 2,6,6-trimethylcyclo- 

- CH,), 213, 211, 203, 202, 201, 200; I R  (4000-700 cm-') 
3305 s, 3060, 3200-3010 (broad), 2990, 2950, 2920, 2885, 
2860, 2820, 1630 s, 1620 sh, 1605 s, 1590, 1565 sh, 1550 
s, 1510 s, 1470 w, 1435 s, 1370 sh, 1360, 1355 sh, 1310 s, 
1260, 1230 s, 1190, 1180, 1170 sh, 1125 w, 1115 w, 1105 
w, 1040, 1010 w, 985, 970 s, 960,920,885,860,830 s, 805, 
795, 760, 705. 
73-CCB-N-(2-Hydrowyth~)ret/n~ ( IVd).  Mass spec- 

trum (relative intensity 2 that of fragment mlz 241), mlz 344 

73 -cis -N-( 4 -Hydroxypheny/)ret/nam/de ( I  Vc ). 

hexenyl), 267 (282 - CH3), 256, 255 (M - CONHCeH,OH), 254, 
241 (M - CH3 - CONHCBH4OH + H), 240,239, 227,225 (240 

(M + I), 343 (M), 328 (M - CH3), 325 (M - HZO), 324, 310 (M 
- CH3 - HZO), 282 (M - HNCHPCHZOH - H), 267 (282 - CH3), 
256,255 (M - CONHCH,CHzOH), 241 (M - CH3 - CONHCH2C 
HzOH + H), 240, 239, 225 (240 - CH,), 220 (M - 2,6,6-tri- 
methylcyclohexenyl), 213, 211, 207, 206, 202, 201, 200 (also, 
298 (M - CH,CH,OH), less intense than m / z  241); I R  
(4000-700 cm-') 3375 s, 3290 broad, 3140 broad, 3060,3030, 
2985 sh, 2940 sh, 2925 s, 2905, 2860, 2825, 1655, 1620 s, 
1605, 1585 s, 1575 sh, 1560, 1550, 1520 s, 1505 sh, 1460, 
1450, 1445, 1425, 1380, 1370, 1360, 1330 w, 1300, 1270, 
1260 s, 1245 s, 1215, 1200, 1175, 1160, 1125, 1115 w, 1100 
w, 1090, 1075, 1060 sh, 1050 s, 1040, 1025, 980 sh, 975 s, 
960, 935 sh, 900 w, 895, 870, 860 sh, 840, 830, 820, 795, 
735, 720 sh. 

73-ds-N-(4-Hydro*rylnrtyl)mt/nmW ( IVe) .  Mass spec- 
trum (relative intensity 2 that of fragment mlz 240), mlz 371 
(M), 356 (M - CH,), 282 (M - HNC4HBOH - H), 267 (282 - CH3), 
255 (M - CONHC4H,OH), 241 (M - CH3 - CONHCdHeOH + H), 
240, 239, 235, 234, 225 (240 - CH,), 213, 211, 201; s ignf in t  
MS peaks less intense than m l z  240, mlz 372 (M + l), 338 
(M - CH3 - H,O), 298 (M - C4H80H), 248 (M - 2,6,6-tri- 
methylcyclohexenyl); IR (4000-900 cm-') 3400 broad sh, 3290 
broad, 3060,3025, 2925 s, 2860, 2820, 1630 s, 1605 s, 1580, 
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1560, 1530 broad, 1465 sh, 1455 sh, 1445-1430 broad, 1375, 
1355, 1270, 1260, 1245, 1200, 1175 w, 1155 w, 1125 w, 1110 
w, 1080 sh, 1055, 1025, 970 s. 

Acknowledgment 

Ultraviolet and infrared spectra and microelemental analyses 
were determined by Mrs. Christine Richards. Some of the NMR 
spectra were determined with a Bruker WK400 spectrometer, 
through the courtesy of Dr. Jerry D. Glickson, at the NMR Core 
Facility, Comprehensive Cancer Center, University of Alabama 
in Birmingham. We are grateful to Dr. Michael B. Sporn, Na- 
tional Cancer Institute, for many helpful discussions and sug- 
gestions. 

R-ry No. IIa, 33631-42-4; IIb, 33631-41-3; IIc, 33631-44-6; IId, 
33631-47-9; IIe, 65646-90-4; I I f ,  85551-22-0; IIg, 75664-71-0; IIh, 

71407-30-2; IIm, 65646-68-8; IIn, 75664-77-6; I I Ic ,  85610-79-3; IVa, 
75885063; IVb, 84680-30-8; IVc, 75686-07-6 IVd, 75686-05-4; IVe, 

75664-74-3; 111, 85551-23-1; 111, 74193-15-0; I Ik,  81425-66-3; 111, 

84680-31-9. 

Literature Cited 

Van Leeuwen, P. H.; Roborgh, J. R.; Wesselman, P. G. J. Inr. 2. Vi- 
faminforsch. 1988, 38, 138-41. 
BOllag, W.; Ruegg, R.; Ryser, 0. Qer. Offen. 2 102586, Aug 12, 1971; 
Chem. Abstr. 1971, 75,  98697d; US. Patent 3950418, April 13, 
1976. 
Gender, R. J.; Gurney, J. A. U.S. Patent 4108880, Aug 22, 1978. 
Moon, R. C.; Thompson, H. J.; Becci, P. J.; Grubbs, C. J.; Gander, R. 
J.; Newton, D. L.; Smith, J. M.; Phlillps. S. L.; Henderson, W. R.; Mul- 
len, L. T.; Brown, C. C.; Sporn, M. B. Cancer Res. 1979, 39,  

Paust, J.; Nuerrenbach, A.; Koenlg, H. Ger. Offen. 2843870, April 24 
1980 Chem. Abstr. 1881, 94, 175331b. 
Newton, D. L.; Henderson, W. R.; Sporn, M. B. Cancer Res. 1980, 40, 

Thompson, H. J.; Beccl, P. J.; Orubbs, C. J.; Shealy, Y. F.; Stanek, E. 
J.; Brown, C. C.; Sporn, M. B.; Moon, R. C. Cancer Res. 1981, 4 7 ,  
933-6. 
Moon, R. C. J. Am. A a d .  Dermatol. 1982, 6 ,  809-14. 
Englert, G. Helv. Chim. Acta 1975, 58,  2367-90. 
Potts, W. J., Jr.; Nyquist, R.  A. Spectrochim. Acta 1959, 75, 

Cuny, B.; Broek, A.; Lugtenburg, J.; Mathies, R. J. Am. Chem. SOC. 
1982. 104, 5274-86. 
Shealy, Y. F.; Frye, J. L.; O'Dell, C. A.; Thorpe, M. C.; Kirk, M. C.; 
Coburn, W. C., Jr.; Sporn. M. 8.  J. phsrm. Sci., In press. 

1339-46. 

3413-25. 

679-708. 

Received for review December 23, 1982. Accepted March 9, 1983. The 
work described In this paper was supported by Contract No. NOl-CP-85616 
with the Dhrisbn of Cancer Cause and Prevention, National Cancer Institute, 
US. Public Health Service. 

Syntheses of l-Phenyl-2-( 4( 1 H)-Quinazoliny1idene)ethanone and 
Related Ethanones 

Eldon H. Sund,' Charles E. Beall, and Paul A. Borgfeld 
Department of Chemistry, MMwestern State University, Wichita Falls, Texas 76308 

dimethylamlno, methoxy, methyl, and trifluoromethyl (Figure 1). 
The parent compound has been prepared by Higashlno (2) and 
Singh et ai. (3, 4). Singh et al. (3, 4) also prepared the 4- 
methoxy and emethyl compounds. The method of Rauch et 
al. (5) was found to be a suitable procedure to produce the 
requisite ketones in adequate yield. 

Table I lists the l-phenyl-2-(4( 1 H)-quinazoliny1idene)- 
ethanones prepared as well as the melting points and yields. 

Eleven l-phenyl-P-( 4( 1 H )qulnazdkrylidene)ethanones 
were synthesized by the comlemurtlon of 
4methylqulnasdine and the requisite methyl benzoate 
ester with oodlum hydrlde as the condendng agent. 
Subdtutents In the 3- or 4-posltlons of the phenyl rlng 
were chbro, dknethylamlno, methoxy, methyl, and 
t rHluoromet hy 1. 

I n  connection with our Interest in enollzable ketones ( 7 ) we 
recently had need of some I-phenyl-2-(4( 1H) -  
qu1nazolinylidene)ethanones which carried substituents in the 3- 
or eposition of the phenyl moiety, the substituents being chbro, 

Experimental 

The 2-methylquinazoline was prepared by the method of 
Schofield and Swain (6). The substituted benzoic acids were 
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20 mL of water was then added to the reaction mixture. I f  at 
this point some of the sodium salt of 1-(4-chlorophenyl)-2-(4- 
(1 H)-quinazollnyline)ethanone had not completely dissolved, 
it was dissolved by the addition of a small amount of acetic acM. 
The toluene layer was separated, dried, and rotary evaporated, 
resulting in the formation of the product. A total quantity of 2.70 
g (48 % yield) of 1-(4-~hlorophenyI)-2-(4( 1H)- 
quinazoliny1idene)ethanone was obtained, which after several 
recrystallizations from toluene had a melting point of 
234.5-235.5 OC. The NMR spectrum in DCCI, showed the 
foliowing assignments: a broad singlet centered at 6 15.18 (1 
H) for the hydrogen-bonded N-H proton; a multiplet at 6 
8.10-7.44 (9 H) for the aromatic protons: a singlet at 6 6.72 
(1 H) for the methine proton. Thii is in agreement with the work 
of Singh et al. (4 ) ,  whose paper appeared during our investi- 
gation, who showed that these compounds exist only in the 
enamine tautomer. Elemental analyses (C, H, and N) in 
agreement with theoretical values were obtained and submmed 
for review. 

Reobtry No. lPhenyC2-(ylH~quinarolinylldene)ethanone, 65961-73-1; 
1-(3chlorophenyl)-2-(~lHH)quinazollnylldene~~none, 85957-39-7; 144- 
chlorophenyl)-2-(4( lH)-quinazolinylldene)anone, 73841-72-2; 1-(3-(di- 
methylamlno)phenyl)-2-(4( 1 H )-quinazolinylWene)ethanone, 85957-40-0; 
1 -(4-(dlmethylamlno)phenyl)-2-4( 1 H)-qulnazolinyl~ene)ethanone, 85957- 

1-(4-methoxyphenyl)-2-(~lH)-quinazolinylldene~thanone, 69270-05-9; 
1-(3-methylphenyl)-2-(~1HH)quinazolinylidene)tethanone, 85957-43-3; 1- 
(4-methyiphenyl)-2-(4( 1 H~qulnazolinylldene)thanone, 69270-04-8; 143- 
(trlfluoromethyi)phenyl)-2~4-(lH)-quinazollnyl~ene, 85957-44-4; 1-(4-(tri- 
fluoromethyl)phenyl~2-(4-(1H)-quinazolinylMene)thanone, 85957-45-5; 
4-methylqulnazoline, 700-46-9; methyl benzoate, 93-58-3; methyl 3- 
chlorobenzoate, 2905-65-9; methyl Cchlorobenzoate, 1 126-46-1 ; methyl 
3-(dimethylamho)benzoate, 165 18-64-2; methyl 4-(dimethylamino)benzoate, 
1202-25-1; methyl 3-methoxybenzoate, 5368-8 1-0; methyl Cmethoxy- 
benzoate, 121-98-2; methyl 3-methylbenzoate, 99-36-5; methyl 4- 
methylbenzoate, 99-75-2; methyl 3-(trifluoromethyl)benzoate, 2557-13-3; 
methyl 4-(trlfluoromethyl)benzoate, 2967-66-0. 
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Figure 1. 

Table I. l-Phenyl-2-(4( 1H)quinazolinylidene)ethanone" 

R yield, % mp, "C 
H 15  159-160b 
3-C1 69 191.5-1 92.5 
4-C1 48 234.5-235.5 
3-(CH?.)zN 55 208-209 
4-(C%)zN 46 237.5-238.5 
3-CH30 26 192.5-1 93.5 
4-CH30 quant 146-147' 
3-CH3 30 153-1 54 
4-CH3 80 177.5-178.5d 
3-CF, 24 198.5-199.5 
4-CF3 62 169.5-170.5 

Elemental analyses for C, H, and N in agreement with 
theoretical values were obtained and submitted for review. 

Reported mp: 160-161 (2), 149 (4). Reported mp: 
145-146 (4). Reported mp: 176 (4).  

obtained commercially and were converted into the individual 
methyl esters by the method of Clinton and Laskowski (7). 
Elemental analyses were performed by Huffman Microanalytical 
Laboratories, Wheatridge, CO 80033. Melting points were 
determined on a Thomas-Hoover melting point apparatus and 
were corrected. Yields represent single preparations and the 
yields increased as experience in the preparations was gained. 
The following example will illustrate the synthesis of the 1- 
phenyl-2-(4( 1 H)-quinazoliny1idene)ethanones. 

For 1 -(4chlorophenyl)-2-(4( 1 H)-quinazolinylidene)ethanone, 
15 mL of anhydrous toluene and 4.80 g (0.10 mol) of sodium 
hydride (50% oil dispersion) were placed in a stirred flask. 
4-Methylquinazoline (2.88 g (0.02 mol) in 25 mL of anhydrous 
toluene) was added, and the reaction mixture was heated to 70 
OC. A solution of 3.40 g (0.02 mol) of methyl 4-chlorobenzoate 
in 4 mL of anhydrous toluene was added dropwise while 
maintaining the temperature at approximately 70 OC. The re- 
action mixture was heated to reflux, refluxed overnight, and 
cooled in an ice bath. Acetic acid (15 mL) was cautiously 
added dropwise, followed by 15 mL of a 50-50 acetic acid- 
water mixture, added in a similar manner. With caution initially, 
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