26 J. CHEM. RESEARCH (S), 2000

J. Chem. R h (S),
SHORT PAPER 2000’e2r7613_27esearc (S)

Heteroaromatization with 4-hydroxycoumarin
Part I:Synthesis of some new pyranocoumarins
and coumarinopyranopyrimidines’

A.M.EI-Agrody*, M.S.Abd El-Latif, A.H.Fakery and A.H.Bedair
Department of Chemistry, Faculty of Science, Al-Azhar University, Nasr City, Cairo, Egypt

Considerable interest has been shown in coumarin derivatives, on account of their excellent pharmacological
activity’3. In continuation of our work*$, it was of interest to synthesize new coumarin derivatives, which might be
biologically active. Thus condensation of 4-hydroxycoumarin 1 with various substituted a-cyanocinnamonitrile
2a-n in ethanolic piperidine afforded pyrano[3,2-clcoumarin derivatives 3a-n (Scheme 1).
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Interaction of 9-amino-7-(p-chlorophenyl)-8-cyano-7H- crcnomerons,
pyrano[3,2-c]coumarirdd with acetic anhydride for 30 min. ¥
afforded the N-acetyl derivativg4 while heating of3d with S E Ni~1::
acetic anhydride under reflux for 3h afforded the ™ g | oy
coumarinopyranopyrimidin-8-one derivati&a (Scheme 2). LT Tomeme T "L
Treatment oBd with benzoyl chloride or formic acid gave the - PTLIO 5
coumarino-pyranopyrimidine-8-one derivativigh,c, while i e o i
with formamide afforded the coumarino-pyranopyrimidin-8- RN ¢
amine derivative (Scheme 2). Structure$-6 were estab- Scheme 3

lished by spectral data and analogy with our previous &ork
Structure6 is also supported by independent synthesis of theExperimental

same product by ammonolysisdin methanol at room tem-  nps are uncorrected. Elemental analyses were carried out in the
perature (m.p. and mixed m.p.) (Scheme 3). Microanalytical Laboratories of the Faculty of Science, Cairo
Treatment of3d-h with triethyl orthoformate in acetic University. IR spectra (KBr) were measured on a FT IR/5300 spec-
anhydride at reflux gave the corresponding ethoxymethylidetrometers. Ultraviolet spectra were recorded on Perkin Elmer
neamino derivativd (Scheme 3). Structurzwas established b:?abndgggi#\&\gg'm% Zs)p%‘;ﬁgﬁh&tg@&tﬁ%ONoMl\;{Hig)es‘;téitr%%gter
by speC'FraI data a.nd a”f”""gy W'.th our previous Btk and mass spectra on a Shimadzu GC-MS-QP 1000 EX spectrometer.
Reaction of7awith various amines in ethanol at room tem- = paaction of 4-hydroxycoumarin witBa—n: A solution of
perature yielded the pyrimidine derivativéa—d while with  4-nydroxycoumarirl (0.01 mol) in ethanol (30 ml) was treated with
hydrazine hydrate or dimethyl amine gave, the coumarinovarious substitutedx-cyanocinnamonitriles2a—n (0.01 mol) and
[2’,1":5,6]pyrano[2,3-d]pyrimidin-9-amine derivativge and pipe_ridine_ (0.5 ml): The reaction_ mixture was hgated l_JntiI complete
dimethylamino-ethylideneamino derivati9gScheme 3). precipitation (reaction time:30 min. f@a—ty 120 min for2i-n). The
When 7a was treated with phenylhydrazine in ethanol at Is.,olld product which formed was collected by fllgerqtlon and recrystal-
temperature. an addition broduct formed. from which |zgd from a suitable solvent to giBa—n (70-90% yield) (Table 1)
room temp ; P : 3d: v, /enT! 3381, 3290 (Nb), 3188 (CH stretching), 2193 (CN),
elimination of ethyl formate phenylhydrazone gave the enam+713™{co 5-lacton), 1676 (C=C);3,,([2HJDMSO) 7.33-7.92
inonitrile 3d®:L (8H,m,arom.), 7.29 (2H,br,NB, 4.49 (1H,s,pyran CH)3e v/
cnrl 3400, 3292 (NH), 3192 (CH stretching), 2195 (CN), 1715 (CO
3-lacton), 1678 (C=C)3f: v __/ent! 3400, 3292, (NH), 3190, 2958,
2839 (CH stretching), 2191 (CN), 1707 (@dacton), 1670 (C=C).
* To receive any correspondence. 3g v a[cml 3393, 3317, (NI—ZI), 3194, 3063, 3047, 2960, 2930 (CH
T This is a Short Paper, there is therefore no corresponding material igtretching), 2195 (CN), 1707 (CQb-lacton), 1670 (C=C).
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(1H, g, pyran CH, J=6.6Hz), 1.31 (3H, d, GH=6.6 Hz).3j: v Table 1 Characterization data for newly synthesized com-
cnrt 3452 3302 (NH), 2949 (CH stretching), 1736 (CGIacton) pounds
1693 (CO ester), 1665 (C=C3m: v, /cnT! 3396, 3283, (NH), Elemental analvses
3136, 2986, 2935, 2922, 2866 (CH Stretching), 1701 flacton), Melting ratiel (requir;’ O %
1681 (CO ester), 1649 (C=C) ([°HJCDCl) 7.06-7.87  com.  point ~ Molecular
(8H,m,arom.), 6.46 (2H, br, 4.92 (1H, s, pyran CH), 4.12 (2H, pound (T°C)?  formula C H
g, CH,, J=7.2 Hz), 2.30 (3H,s,C} 1.22 (3H,t,CH, J=7.2 Hz).3n:
V,/CNt 3398, 3287, (NH), 3045, 2907, 2831(CH stretching), 1697 34 249b CyoH;,N,05 72.10 (72.15) 3.70 (3.79)
(CG &lacton), 1653 (CO ester), 1609 (C=[2HJCDCl,) 7.29- 3 250° CioH1NO; 62.90 (63.15) 2.80 (3.04)
7.86 (8H,m,arom.), 6.47 (2H,br, NJi 4.90 (1H, s, pyran CH). 411 3¢ 254 CyoHq,Br N,O,  57.70 (57.73) 2.80 (2.78)
(2H, 9, CH, J=7.2 Hz), 3.77 (3H,5,0CH 1.21 (3Ht,CH, J=7.2 Hz).  3d 2619 CeHLCIN,D,® 6510 (65.06) 3.10 (3.13)
9-Acetylamino-7-(p-chlorophenyl)-8-cyano-7H-pyrano[3,2- 3e 255¢ Con14Nzos 72.70 (72.72) 4.20 (4.24)
cJcoumarin (4) A solution of 9-amino-7-(p-chlorophenyl)-8-cyano-  3f 227¢ C,oH14N,0, 69.30 (69.36) 3.40 (4.04)
7H-pyrano[3,2-c]JcoumariBd (0.01 mol) in acetic anhydride (20 ml) 3g 235 C,,HqoN,0,4 66.10 (66.14) 3.90 (3.93)
was heated under reflux for 30 min. to give the N-acetyl derivdtive 3h 264 C,yoH14N, 0 66.30 (66.29) 3.80 (3.86)
85% vyield (Table 1)y, /enr! 3383 (NH), 3190, 3045 (CH stretch-  3i 196" C,,H;;NO, 69.40 (69.42) 4.70 (4.68)
ing), 2193 (CN), 1713 (C@-lacton), 1676 (CO acetyl), 1649 (C=C). 3i 192h C,,H,CINO, 63.40 (63.40) 4.00 (4.02)
7-(p-Chlorophenyl)-10-methyl-7,9-dihydrocoumaring[i:5,6] 3k 215" C,;,H,gBrNOg 56.70 (57.02) 3.60 (3.62)
pyrano[2,3-d]-pyrimidin-8-one (5a)A solution of3d (0.01 mole) in 3l 223: C,qHq6N,0; 61.70 (61.76) 3.90 (3.92)
acetic anhydride (20 ml) was heated under reflux for 3h togive 3m 1907 CpoH1gNOg 70.10 (70.02) 5.00 (5.03)
(85% yield) (Table 1)y, _/cnr! 3400 (NH), 2910, 2860 (CH stretch- 2" ;?gh gzzﬂwg”%eo 21';8 zgzm g-gg 2;2?3
ing), 1701(CO-lacton), 1679 (CO), 1625 (C=N§,([*HDMSO) i 21H1aCIN:Os - - 30 (3.
12.80 (1H,br,NH), 7.28-7.95(8H,m,arom.), 4.83 (1H, s, pyran CH), g; iggoi gmnglN 2004 gg-gg Egg-g;g g-gg ggg;
2.33(3H,s, CH). 26! 115 =INoUy . . . .
7-(p-Ch|oro|%hgnyl)_-1o-pheny|-7,9-dihydrocoumarinqu:5,6_] e 1880 GuHlnONO,  63.40 loate) 210 o
pyrano[2,3-d]-pyrimidin-8-one (5b)A solution of3d (0.01 mol) in 7a 2360h C20H1ZCIN303 64.90 (64.95) 3,60 (3'60)
benzoyl chloride (20 ml) was heated under reflux for 6h to §ive 7, 205h C2HEN.G, © 71,50 (71.50) 4.70 (4.66)
(75% yield) (Table 1)y, /cn? 3270 (NH), 1713 (CO-lacton), 7c 195h cEhEN o 68.60 (68.65) 4.40 (4.47)
1659 (CO), 1639 (C=N), m/z 455 (M1, 27%), 379 (17), 343 (100), g4 208"  GC2H°N2O° 65.80 (65.80) 4.50 (4.51)
285 (54), 221 (45), 175 (35), 131 (63), 71 (40). 7e 208"  CpH.NO, 66.00 (66.02) 4.30 (4.30)
7-(p-Chlorophenyl)-7,9-dihydrocoumarinof2"5,6] pyrano[2,3- 8a 243h CyH,,CIN,O, 64.40 (64.37) 3.60 (3.57)
d]-pyrimidin-8-one(5c)A solution of3d (0.01 mol) in formic acid (20 gp 248h C,4H,CIN,O, 66.40 (66.44) 4.56 (4.60)
ml) was heated under reflux for 6h. to ghe(78% yield); (Table 1), 8c 220h C,,H15CIN;O; 69.30 (69.31) 3.80 (3.85)
Vie/CNTE 3190 (NH), 1719 (C@-lacton), 1641 (CO), 1607 (C=N).  8d 240h CpHCINJO,  62.60 (62.64) 3.70 (3.79)
7-(p-Chlorophenyl)-7,9-dihydrocoumarinof2 ":5,6]pyrano[2,3- 8e 2500 C,oH45Cl r\f4o3 61.10 (61.15) 3.30 (3.31)
d]-pyrimidin-8-amine (6) (a) A solution of3d (0.01 mol) in for- 9 270h C22H16CIN 0, 65.10 (65.11) 3.20 (3.94)
mamide (20 ml) was heated under reflux for 6h to §i¢e0% yield) aFrom dioxane unless |nd|cated otherwise. PLit... 258-260°C
(Table 1),vmajcm1 3186 (Nl‘&), 1665 (COd-lacton), 1630 (C=N). cLit.’2, 255-256°C. 9Lit.'2, 252-254°C, éLit.121, ,242—244°C:

(b) A stream of NH gas was passed throu@a (0.01 mol) in fLit.12, 232-234°C, 9Lit."2, 9921 223°C, hfrom benzene and from
methanol for 1h. The 'solid product formed on cooling was collectedpm

to give6 (90% vyield), (Table 1).
7-Aryl/alkyl-8-cyano-9-ethoxymethylideneamino-7H-pyrano[3,2-
c]coumarin (7a-e).A mixture of3d-h (0.01 mol), triethyl orthofor-
mate (0.01 mol) and acetic anhydride (20 ml) was refluxed for 5h.
The solvent was removed under vacuum. The residue obtained w.
recrystallized from benzene to giva-e (65-80% vyield) (Table 1).
7a v, Jent 2982, 2980 (CH stretching), 2216 (CN), 1709 (60
Iactoni1 1666 (C=N)J,,([°HJDMSO) 8.94 (1H,s,CH), 7.43-8.23
(8H,m,arom.), 4.76 (1H s, pyran CH), 4.40 (2H,q,CH7 Hz), 1.35
(38H,s,CH,, J=7Hz). 7b; 3,(CDCl,) 8.50 (1H,s,CH), 7.19-7.82
(8H,m,arom.), 4.74 (1H, s, pyran CH), 4.61 (2H,q, CH7.2 Hz),
2.34 (3H,s,CH), 1.44 (3H,t,CH). 7c: m/z 402 (M, 52%), 345 (29),
279 (64), 239 (100), 121 (72), 66 (40)d: v, Jenrt 2980, 2937, Ref
2885 (CH stretching), 2212 (CN), 1720 (@@?acton) 1672 (C=N), eterences . .
5H([2He]DMSO) 8.40 (1H,s,CH), 7.29-7.70 (4H,m,arom.), 4.45 1 AR. Katntzky and C.W. Rees (ed§pmprehensive Heterocyclic
(2H,q,CH, J=7.2 Hz), 3.63 (1H,q,pyran CH, J=6.8Hz), 1.49 Chemistry Pergamon, Oxford, 1984, vol. 1, p. 151 and vol. 3, p. 881.
(3H,d,CH,,J=6.8 Hz), 1.40 (3H,t,CHJ=7.2 Hz). 2 N.A. Stalmann, C.F. Huenter and K.P. LidkBiol. Chem 1941,

2203 (CN), 1720 (CG-lacton), 1660 (C=N)3,([>H]CDCl,) 8.27
(1H,s,pyrimidine CH), 7.31-7.39 (8H,m,arom.), 4.69 (1H, s, pyran
a%H) 3.24, 3.18 (6H,s, N-(C}),, 2 nonequivalent Ck).

Reaction of 7a with phenylhydrazmex solution of7a(0.01 mol)
and phenylhydrazine (0.01 mol) in ethanol (50 ml) was stirred for 45
min. to give3d (m.p. and mixed m.p.) (Table 1).
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Reaction of 7a with various amines and hydrazine hydrate (8a—e) 138 513.
and 9 A solution of 7-(p-chlorophenyl)-8-cyano-9-ethoxymethyl- 3 J.O. Berdy,Heterocyclic Antibiotics CRC Press, Boca Raton,
ideneamino-7H-pyrano[3,2-c]Jcoumarira (0.01 mol) and various 1981.

amines (0.01 mol) or hydrazine hydrate (99%, 5 ml) in ethanol (50 ml) 4
was stirred for 45 min. The colouress solid obtained was filtered off
and crystallized from benzene to gBa-eand 7-(p-chlorophenyl)-8- 5
cyano-9-dimethylamino-methylidene-amino-7H-pyrano([3,2-
clcoumarin9 (70-78% yield) (Table 1)8a v, /cnTt 3340 (NH), 6
3051, 2930, 2874 (CH stretching), 1724 (&dxacton), 1666 (C=N), 7
1620 (C=N).3,,([°’HJDMSO) 8.20 (1H,s,pyrimidine CH), 7.31-7.93 g8
(8H,m,arom.), 6.96 (1H,br,NH), 4.97 (1H, s, pyran CH), 3.29 (3H,s,  and A.H. Fakery,). Chem. Res.(S1997, 320-321, 2039-2048
N-CH,), 8b: v /e 3150 (NH), 2960, 2928 (CH stretching), 1722 (M).

(CO &lacton), 1644 (C=N)8c: v fenr! 3348 (NH), 3032 (CH 9 A.M. El-Agrody,J. Chem. Res.(S)994, 280.

stretching), 1718 (C@-lacton), 1664 (C=N)8d: v, /cnT* 3325 10 A.M. El-Agrody, S.M. Hassard, Chem. Res. (S)995, 100.

(OH), 3180 (NH), 3086, 2826 (CH stretching), 1720 (&cton), 11 G. Tacconi, G. Gatti, G. Desimoni and V. Messdri,Prakt
1658 (C=N).8e v, /cnT! 3568, 3547 (NH), 3337 (NH), 1718 (CO Chem, 1980,322, 831.

&-lacton), 1653 (C N)o: vma)[cm1 2980, 2920, 2871 (CH stretching), R.M. ShakerPharmazige 1996,51, 3, 148.
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