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SYNTHESES BASED ON FURANCARBOXYLIC ACID AMIDES. 

i. SYNTHESIS AND STRUCTURE OF 2-(5-R-2-FURYL)-4-OXOQUINAZOLINES 

I. N. Kozlovskaya, L. A. Badovskaya, UDC 547.856.1'725'583.5.07:543.51'422: 
V. E. Zavodnik, and Z. I. Tyukhteneva 548.737 

2-(5-R-2-Furyl)-4-oxoquinazolines are formed in the condensation of furancarboxylic 
acid primary amides with anthranilic acid in the presence of phosphorus oxychloride. 
It was determined by x-ray diffraction analysis, IR and PMR spectroscopy, and mass 
spectrometry that a labile hydrogen atom is bonded to the nitrogen atom in the 3-po- 
sition and that the molecule has an s-NH,0-trans conformation. 

Compounds with pronounced biological activity are found in the oxoquinazolines series [i- 
4]. Little-investigated oxoquinazolines that contain a furan fragment in their structures 
are of interest in this respect. 

The aim of the present research was the synthesis of 2-(5-R-2-furyl)-4-oxoquinazolines 
on the basis of furancarboxylic acid primary amides and the study of their structures. 

2-(5-R-2-Furyl)-4-oxoquinazolines lla-h (Table i) were obtained in high yields by conden- 
sation of 5-R-furan-2-carboxylic acid primary amides la-h with anthranilic acid in the pres- 
ence of phosphorus oxychloride. 
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I, II a R=H,  b R=CH3, c R=C6H~,d R=Br, e R---I, f !~=NO2, g R=4-BrC6H4, 
h R =4-NO2C~H4 

Oxoquinazoline lla (Fig. i, Table 2) was subjected to an x-ray diffraction study to es- 
tablish the structures of the synthesized compounds. 

Compound lla exists in the form of the s-N,0-trans isomer. The quinazoline ring is pla- 
nar within the limits of 0.02 ~. The deviation ofothe 0(~) atom from the mean plane drawn 
through the N(,)C(2)N(3)C(~)--C(10) atoms is 0.7 A. The maximum deviation of the ring atom 
from the mean plane of the five-membered heteroring is 0.003 A for the 0(=) atom. The geometry 
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Fig. i. Structure of the 2-(2-furyl)-4-oxoquinazoline 
molecule, bond lengths, and bond angles. 

of the furan fragment bonded to the 4-oxoquinazoline ring basically coincides with that estab- 
lished for the furan molecule [5]. The angle between the heterorings is 2.1 ~ and, conse- 
quently, the molecule as a whole is planar. The substantial shortening of the C(2)-C(11) bond 
as compared with the standard length of the C--C bond (1.54 ~) and, in addition, the lengthen- 
ing relative to the C=C bond (1.336 ~) [6] constitute evidence for the existence of conjuga- 
tion between the heterorings. In the quinazoline fragment the N(s)_--C(2) bond is shortened 
as compared with the standard R2NH length, which is equal to 1.472 ~ [7], whereas the C(,)- 
N(3) and N(~)-C(2 ) bonds are longer than the standard values of the amide C--N (1.333 ~ and 
C=N (1.255 A [6] bonds, respectively, which indicates participation of the unshared electron 
pairs of the nitrogen atoms in the conjugation system. In the unit cell of the crystal the 
molecules are packed in the form of centrosymmetric dimers formed due to an N-H(,)...O(~) in- 
termolecular hydrogen bond, which is equal to 1.936 ~ and corresponds to the standard value 
of 1~ ~ [7]~ 

The IR spectra of lla and llb-h (Table i) have general character and include bands of 
stretching vibrations of a secondary amide group. At 1608-1620 cm -x one finds a band of 
stretching vibrations of the C=N group of the oxoquinazoline ring, the intensity of which vir- 
tually is not inferior to that of the absorption band of the C=O group. On passing from the 
solid phase to solution (CHCI3) one observes shifts of the absorption bands of the C=O bond 
and the deformation vibrations of the NH group to the high-frequency region of 15-20 em -x and 
220-250 cm-*, respectively, as well as a 15-25 cm -x shift of the band of stretching vibrations 
of the NH group to the low-frequency region, which may be associated with cleavage of the in- 
termolecular hydrogen bonds. 

In the PMR spectra of II recorded in trifluoroacetic acid the signal of the NH proton is 
found at 9.70-9.80 ppm. The chemical shifts and the spin--spin coupling constants (SSCC) of 
the furan and oxoquinazoline rings (Table I) are typical. 
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The fragmentation of the molecular ions of lla, d (see the scheme) involves the competi- 
tive cleavage of the furan and oxoquinazoline rings and the formation of even-numbered-elec- 
tron (Fx-F3) and odd-numbered-electron (F4-F~) fragments (Table 3). Fragments Fx-F3 arise as 
a result of the successive splitting out of radical R and the subsequent elimination of two 

1222 



TABLE 3. 

Com- 
pound 

IIa 
lib 

Mass Spectra of lla and lid 

Intensities of the ion peaks in 
w~ percent relative to the maximum 
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molecules of CO. The splitting out of a molecule of CO from the oxoquinazoline ring leads to 
the formation of cation radical F~, the subsequent fragmentation of which takes place via the 
pathways that are customary for benzimidazoles. 

EXPERIMENTAL 

The IR spectra of suspensions of the compounds in mineral oil and solutions in chloro- 
form were recorded with a UR-20 spectrometer. The PMR spectra of solutions in trifluoroacetic 
acid were recorded with a Tesla BS-467 spectrometer (60 MHz) with hexamethyldisiloxane (HMDS) 
as the internal standard~ The mass spectra were obtained With a VarianMAT-ll2 chromatographic 
mass spectrometer at an ionizing-electron energy of 70 eV with direct introduction of the sam- 
pies into the source. 

For the x-ray diffraction study we selected a crystal of acicular form with dimensions of 
0.12 nun by 0.20 mm by 0.05 mm. The crystals were monoclinic and had the following parameters: 
a = 4.859(3), b = 22.30(2), c = 8.945(5) A, y = 94.49(5)?, ~ = 966(1) ~3, dcal c = 1.46 g/cm 3, 
Fooo = 400, space group P21/b, Z = 4(1). The set of structural amplitudes from 916 reflec- 
tions with I > 3 (I) was obtained with a Nicolet P3 x-ray diffractometer in Mo Ka emission 
with a graphite monochromator. All of the calculations were made with a NOVA3 computer by 
means of a set of SHELXTL programs [9]. The structure was solved by the direct method and was 
refined within the anisotropic (isotropic for the H atoms) approximation up to R = 0.029 with 
R w = 0.031. 

The results of elementary analysis of lla-h for C, H, N, and Hal were in agreement with 
the calculated values~ 

2-(2-Furyl)-4-oxoquinazoline (lla). A solution of 2.22 g (0.02 mole) of furan-2-carbox- 
ylic acid amide and 2.74 g (0.02 mole) of anthranilic acid in 7.5 ml of phosphorus oxychlor- 
ide was heated for i h at 100=C. After the reaction mixture was cooled to room temperature, 
the excess phosphorus oxychloride was decomposed with water, and the precipitated crystals 
were removed by filtration, washed with water, dried, and recrystallized from ethanol--dioxane 
(i:i) to give 3.23 g (73%) of fla. 

Compounds llb-h were similarly synthesized. 
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