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A SYNTHESIS OF 2-0x0-2H-PYRAN0[2,3-f]QUINOLINE 

DERIVATIVES 
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Abstract - A synthesis of some derivatives of 2-0x0- 
2n-pyrano[2,3-flquinoline from 5.8-quinolinequinone 

and dialkyl 2-aminofumarate is described. 

2~-Pyrano[3,2-h]quinolin-2-ones (1) and 2~-pyrano[2,3-f]quinolin-2-ones 

(2 )  have been prepared from 8-hydroxy- and 5-hydroxyquinolines and their 

formyl derivatives according to the Knoevenagel's and Pechmann's methods 

with 0-keto Similarly, 7,8,9,10-tetrahydropyrano[Z, 3-f Iquino- 

lin-2-ones have been prepared from the corresponding 5-hydroxy-1,2,3,4- 

tetrahydroquinoline. 

Dedicated to Professor Alan R. Katritzky, University of South Florida, USA, 
on the occasion of his 65th birthday. 



848 HETEROCYCLES, Vol. 37, No. 2,1994 

Recently, pyranones and fused pyranones, such as benzopyranones, pyrano- 

benzopyranones, pyranoazoles, pyranoazines, isomeric naphthopyranones and 

naphthodipyranones, have been prepared from cyclic systems with an active 

methylene or potential methylene group as a part of the ring system and 

methyl 2-benzoylamino-3-dimethylamin~propenoate.~ On the other hand, 

1.4-benzoquinone and 1.4-naphthoquinone react with diethyl and dimethyl 

2-aminofumarates to give 4-alkoxycarbonyl-3-amino-6-hydroxy-2~-benzo[b]- 

pyran-2-one and the corresponding 2~-naphtho[l,2-blpyran-2-one deriva- 

tives, respectively. '-I2 
" 

Scheme 1 
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5.8-Quinolinequinone is nonsymmetrical. Therefore, the reaction with 

dialkyl 2-aminofumarates can proceed either at position 6 followed by 

cyclization in which the hydroxy group at position 5 is involved to give 

the tricyclic system (5)  or at position 7 followed by cyclization in 

which the hydroxy group at position 8 is involved to give the isomeric 

system ( 6 ) .  The elemental analyses gave the molecular formula C14H10N205 

for the methyl ester (a) and Cl5HlZN2O5 for the ethyl ester (-). The 

molecular formula Cl7Hl4N2O7 for the compound was confirmed also by 

high resolution mass spectrum. 

The 'H nmr spectrum of the products show besides the ester alkyl groups a 

broad singlet at a = 6.5-7.6 ppm integrating for two protons, correspon- 

ding to amino group, a singlet at s = 8.0 ppm integrating for one proton 

corresponding to H5, three doublets of doublets at 6 = 7.7-7.8 ppm, 6 = 

8.7-8.8 ppm and a = 9.0-9.1 ppm with coupling constants J = 9.0 Hz, J = 

4.5 Hz and J = 1.5 Hz, corresponding to three protons at 8-, y- and a- 

position in the pyridine ring, respectively. 

On the basis of these data it was not possible to differentiate between 

the isomeric structures 5 and 6 .  Therefore, the X-ray analysis of the 

compound obtained from 5,8-quinolinequinone and diethyl 2-aminofumarate 

was undertaken to show that the compound is the corresponding derivate of 

ZH-pyrano[2,3-flquinolin-2-one (a). 
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EXPERIMENTAL 

Melting points were taken on a Kofler micro hot stage. 'H nmr spectra 

were obtained on JEOL 90 Q FT and VARIAN E-360 instruments, and elemental 



analyses for C, H, and N on a PERKIN-ELMER Analyzer 2400. 

3-Amin0-4-ethox~carbonvl-6-hvdroxv-2~-~~rano12.3-flauinolin-2-one 15al. - 
A suspension of 2 (796 mg, 5.,mol) in acetic acid (2 ml) was added slowly 

during stirring to diethyl 2-aminofumarate (a) (990 mg, 5.3 mmol) at 
COC. The mixture was left for 24 h at room temperature and the 

precipitate was collected by filtration to give crude product ( 3 7 5  mg, 25 

% ) ,  which was purified by sublimation at 200°C, mp 241-243OC, 'H nmr (90 

MHz, DMSO-d6) 6: 1.4 (3H, t, JCH-CH = 7.0 HZ, &CH20CO), 4.6 (2H, q, JCH-CH 

= 7.0 HZ, MeC&OCO), 7.5 (2H, br S, NH2), 7.8 (lH, dd, JH9-H10 = 9.0 HZ, 

JH8-,, = 4.5 HZ, Hg), 8.0 (lH, S ,  H ,  8.8 (lH, dd, JH9-H10 = 9.0 HZ, JHB- 

H1,, = 1.5 HZ, HI,,), 9.1 (lH, dd, JH8-H9 = 4.5 HZ, JH8-H10 = 1.5 HZ, Ha), 

10.0 (lH, br 5, OH). Anal. Calcd for C15H12N205: C, 60.00; H, 4.03; N, 

9.33. Found: C, 59.85; H, 4.19; N, 9.62. 

3-Amino-6-hvdroxv-4-methoxvcarbonvl-2~-~vrano12.3-flauinolin-2-one l5b). 

- This compound was prepared in the same manner as from 3 and dimethyl 

2-aminofumarate (u) in 31 % yield, mp > 260°C (from a mixture of DMSO 

and ethanol), 'H nmr (90 MHz, DMSO-d6) 6: 4.1 (3H, s, COOMe), 6.6 - 7.6 
(2H, br s, NH2), 7.7 (lH, dd, JH9-H10 = 9.0 HZ, JHB-HS = 4.5 Hz, H9), 8.0 

(lH, s, H5), 8.7 (lH, dd, JHII-H1O = 9.0 HZ, JH8-H10 = 3.0 HZ, HlO), 9.0 

(lH, dd, JH8-H9 = 4.5 HZ, JHB-H1O = 3.0 HZ, Ha). Anal. Calcd for Cl4Hl0N2O,: 

C, 58.75; H, 3.52; N, 9.79. Found: C, 58.87; H, 3.42; N, 9.67. 

3-~mino-4-ethoxvcarbonvl-6-ethoxvcarbonvlox~-2~-~vranol2,3-flauinolin-2- 

one 17a). - Ethyl chloroformate (0.1 ml, 1 mmol) was added slowly during 
stirring to a solution of (300 mq, 1 mmol) in pyridine (3 ml, 37 

mmol). The mixture was left at room temperature for 3 days. The solution 

was then poured into water (2 ml) and methanol was added dropwise until 

yellow crystals were formed. The precipitate was collected by filtration 

to give 7a (290 mg, 78 % ) ,  mp 191-198°C (from benzene), 'H nmr (90 MHz, 
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CDC13) 6: 1.5 3 ,  t, JCH-CH = 7.0 HZ, &CH20CO), 1.6 (3H, t, JCH-CH = 7.0 

Hz, MeCH20COO), 4.5 (2H, q, JCH-CH = 7.0 HZ, MeCB20CO), 4.6 (2H, q, JCH-CH 

= 7.0 Hz, MeCH20COO), 7.2 (2H, br s, NH2), 7.7 (lH, dd, JH9-H10 = 8.0 HZ, 

JH8_,g = 4.0 HZ, Hg), 8.8 (lH, s, H5), 8.9 (lH, dd, JHg-H10 = 8.0 HZ, JH8- 

H1O = 2.0 HZ, HlO), 9.1 (IH, dd, JH8-H9 = 4.0 HZ, JH8-H10 = 2.0 HZ, H8). 

Anal. Calcd for C18H16N207: C, 58.07; H, 4.33; N, 7.52. Found: C, 58.43; 

H, 4.39; N, 7.39. 

3-Amin0-6-ethox~carbonyloxy-4-methoxvcarbonvl-2~-~vrano~2,3-flauinolin-2- 

one (7b). - This compound was prepared in the same manner from ethyl 
chloroformate and 5b in 52 % yield, mp 219-220°C (from a mixture of 

chloroform and ethanol), ms 358.081, 358 (M+, 43 %) , base peak (100). 'H 
nmr (90 MHz, DMSO-d6) 6: 1.4 (3H. t, JCH-CH = 8.5 HZ, &CH20COO), 4.0 (3H, 

s, COOMe), 4.4 (2H, q, JcH-cH = 8.5 HZ, MeCH20C00), 7.6-8.0 (3H, dd and br 

s overlapped, JH9-H10 = 10.0 HZ, JH8-H9 = 4.5 HZ, H9 and NH2), 8.6 (lH, s, 

H5), 8.9 (lH, dd, JH9-H10 = 10.0 HZ, JH8-H10 = 2.0 HZ, HlO), 9.1 (lH, dd, 

JH8-H9 = 4.5 Hz, JH8-H10 = 2.0 HZ, Ha). Anal. Calcd for C1,Hl,N207: C, 

56.98; H, 3.94; N, 7.82. Found: C, 56.98; H, 3.92; N, 7.65. 

X-rav structure determination. - Crystal data: C15H12N205, M = 300.27, 

triclinic, PI, a = 10.591(1), b = 12.040(1), c = 12.078(1) A, a = 

68.85(1), 8 = 85.12(1), y = 65.68(1)', V = 1305.3(6)i3, 2 = 4, D, = 1.528 

~ g m - ~ ,  MoKa radiation A = 0.71069 A, fi = 0.109 mm-l, F(000) - 624, T = 

293(2) K. 

An approximate prismatic crystal with the dimensions 0.15 X 0.29 x 0.53 

mm was used for data collection on an ENRAF-NONIUS CAD-4 diffractometer 

with graphite monochromatized MoKa radiation. Lattice parameters were 

determined by a least-squares treatment of 100 centred 8 values in the 

range 10 < 8 < 15O. Entire sphere to Om,, 28' of data was measured with an 

index range -13 5 h 5 13, -15 5 k 5 15 and -15 5 1 5 15 at room 
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temperature (293(2) K) by the w - 20 scan technique with a minimum and 

maximum scan rate of 1.04 and 5.55 O/min and a scan width (0.8 + 
0.3xtgO)O with aperture (2.4 + 0.9xtg0) mm, maximum scan time 60 s. 

Background intensities were measured at 114 of the scan at each limit. 

Crystal stability was monitored by measuring of three standard 

reflections (2,-4,-3; -4,-3,-6; 5.3,-2) every 20000 s of scanning time. A 

change of +3.34% intensities of standard reflections was observed and a 

correction applied. No absorption correction was done. 12806 reflections 

were collected, averaging gave 6263 unique reflections with Ri,, 0.016, 

3349 of them were observed (1>2.50(1)). 

The structure was solved by direct methods using M U L T A N ~ O ~ ~  system of 

computer programs. All hydrogen atoms were located on an intermediate 

difference map and were refined with isotropic thermal factors. Their 

positions do not differ significantly from idealised positions. Five 

blocks matrix least-squares refinement on F magnitudes with anisotropic 

temperature factors for all nonhydrogen atoms, using the empirical 

weighting function w = 6. OxWfxW, where Wf ( IF,] <4.0) = (  IF,^ /4.0)~, 

Wf(lFo1>7.0) = (7.0/IFo1)1.5, Wf(4.0<IFo1<7.0) = 1.0 and W,(sin0<0.35) = 

sin0/0.35, W,(sinb0.45) = (0.45/sin0)~, Ws(0.35<sinB<0.45) = 1.0 to keep 

EW(AF)~ uniform over the ranges of <sinO/X> and <Fo>. In the final least- 

squares cycle were 4365 (m) contributing reflections (included were those 

unobserved reflections for which F, was greater than F,) and 493 (n) 

refined parameters, data-to-variable ratio (m/n) 8.8, Scale factor 0.983, 

S (=[IW(AF)~/ (m-n) ] 0.97, average and maximum shiftleuor 0.074 and 

1.7 at scale factor, residual density in final difference map was max. 

0.36 and min. -0.27 e/A3. The final R and % are 0.039 and 0.053, 

respectively. Atomic scattering factors for neutral atoms14,15 and 

dispersion corrections16 were used. All calculations were performed on 

the DEC-10 computer at University Computer Center Ljubljana using 
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XRAY~~'' system of crystallographic programs. 

The compound has in asymmetric unit two formula units with small 

differences in interatomic distances and angles. The most significant 

difference is in torsion angles C(l1)-O(5)-C(12)-C(13) and C(lll)-o(5')- 

C(12')-C(13') with values -167.7(2) and -98.9(2)O.  Minimum-overlap view 

of the asymmetric unit with atom-numbering scheme is shown in Fig. 1. 

Final atomic coordinates and equivalent isotropic thermal parameters 

along with their e.s.d.'s are listed in Table 1. Interatomic distances 

and angles are presented in Table 2. List of structure factors, 

anisotropic thermal parameters and hydrogen atoms parameters are 

available from the author L.G. Molecules are connected to a chain by weak 

hydrogen bounds O(2) ... H-N(3'). N(3)-H ... O(2') and N(7) ... H-0(6'), O(6)- 

H.. .N(7'). 

Figure 1. Minimum-overlap view of the asymmetric unit 
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Table 1. Fractional Coordinates (x104) and Equivalent Temperature 
Factors, Ueq ( i2x103) of a 
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Table 2a. Bond distances (if) with e.s.d.'s in parentheses 

Table 2b. Bond angles (') with e.s.d.'s in parentheses 
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