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SM10
Experimental Procedures:
2,3-Diphenylbut-2-endioic acid bis(diethylamide) (2).
To a solution of 2,3-diphenylmaleic anhydride 1 (0.52 g, 2.1 mmol) in 4 ml of absolute benzene at rt and bubbling of dry argon a solution of tris(diethylamino)phosphine (0.55 ml, 2.1 mmol) (not specially purified from diethylammonium chloride) in 6 ml of the same solvent was added dropwise followed by heating at reflux for 3 hours and staying at rt for 3 days. Colorless crystals of compound 2 thus obtained were filtered off, washed with dry hexane and dried in vacuo (0.63 g, 80 %).

3-(tris(Diethylamino)phosphoranilydene)-4-(5-oxofuran-2(5H)-ylidene)dihydrofuran-2,5-dione (4). 
To a solution of maleic anhydride 3 (2.07 g, 21 mmol) in 20 ml of absolute benzene at -70 (С and bubbling of dry argon phosphorous tris(diethylamide) (5.55 ml, 21 mmol) (not specially purified from diethylammonium chloride) was added dropwise followed by spontaneous warming to rt for 1 hour. After the evaporation of the solvent brown solution tarry residue was dissolved in PE/EtOAc (3 : 1) and purified using flash chromatography (eluent PE/EtOAc 3 : 1). After the evaporation of the solution bright orange small crystals of compound 4 were obtained (6.01 g, 83 %).
Characterization data of the compounds
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2,3-Diphenylbut-2-endioic acid bis(diethylamide) (2): mp 158 (С. IR (nujol) ((max, cm–1): 1632 (C=O), 1493 (C=C), 1312. 1Н NMR (400 MHz, СDCl3) δ 0.61 (t, J 7.1, 6H, CН3), 1.13 (t, J 7.1, 6H, CН3), 3.36 (m, 8H, CН2), 7.17-7.24 (m, 10H, Ar-H). 13С NMR (100.6 MHz, СDCl3) δ 12.8, 13.3, 39.2, 43.6, 128.2, 128.8, 129.7, 135.6, 136.4, 169.3. MS (m/z): 378 (M+). Calcd. for C24H30N2O2: C, 76.16; H, 7.99; N, 7.40. Found: C, 76.07; H, 7.91; N, 7.35.
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3-(tris(Diethylamino)phosphoranilydene)-4-(5-oxofuran-2(5H)-ylidene)dihydrofuran-2,5-dione (4): mp 126-130 (С. IR (KBr) ((max, cm–1): 2975 (C-H), 1735 (C=O), 1720 (C=O), 1614 (C=C), 1020. 31P-{1H} NMR (162 MHz, СDCl3) δ 46.24 (s). 1Н NMR (400 MHz, СDCl3) δ 1.16 (t, J 7.1, 18H, CН3), 3.16 (d. q, J 7.1, 12H, CН2), 5.96 (d, J 5.3, 1H, =CН), 8.42 (d, J 5.3, 1H, =CН). 13С NMR (100.6 MHz, СDCl3) δ 13.1 (JPNСС 2.9), 40.0 (JPNС 5.5), 64.6 (JPС 189.6), 113.4, 118.2 (JPСС 9.9), 140.8, 141.4, 164.4 (JPССС 19.1), 166.5 (JPСС 19.1), 170.1. MS (m/z): 398 [M-CO].; Calcd. for C16H32N3O3P: C, 55.63; H, 9.34; N, 12.17. Found: C, 55.47; H, 9.21; N, 11.95.
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Figure SM1. 1D 1H spectrum of compound 2 in CDCl3 (T=303K).
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Figure SM2. 1D 13C-{1H} spectrum of compound 2 in CDCl3 (T=303K).
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Figure SM3. 1D 13C DEPT spectrum of compound 2 in CDCl3 (T=303K).
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Figure SM4. 1D 1H spectrum of compound 4 in CDCl3 (T=303K).
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Figure SM5. 1D 13C-{1H} spectrum of compound 4 in CDCl3 (T=303K).
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Figure SM6. 1D 13C DEPT spectrum of compound 4 in CDCl3 (T=303K).
X-Ray Crystallography

Crystallographic data for 2 were collected on Bruker Smart Apex II CCD diffractometer at 150 K, using graphite monochromated Mo K( (λ = 0.71073) radiation. Crystals of compound 2, C24H30N2O2, triclinic, a 9.997(5), b 10.670(5), c 11.326(5) Ǻ, ( 114.506(6), β 102.236(6), γ 90.110(6)(, V 1068.9(9) Å3, Z 2, ρc 1.176 g сm–3, space group P-1. Cell parameters and intensities of 5030 independent reflections, from which 3356 with I ( 2( , were measured in the (-scan, ( ( 28.00( mode [Rinr = 0.0428]. Absorption correction was not applied ((Mo 0.75 cm–1). The structures were solved by direct method and refined by the full matrix least-squares using using the SHELX.[1] All non-hydrogen atoms were refined anisotropically. The hydrogen atoms refined as rigid atoms. The final residuals were Rob 0.0611, Rwob 0.1442. Data collection: images were indexed, integrates, and scaled using the APEX2 data reduction package.[2] All figures were made using the program ORTEP.[3]
Crystallographic data for 4 were collected on Bruker APEX-II CCD diffractometer at 120 K, using graphite monochromated Mo K( (λ = 0.71073) radiation. Crystals of compound 4, C20H32N3O5P, monoclinic, a 12.9712(5), b 9.8596(4), c 16.7131(7) Å, β 92.962(1)(, V 2134.60(15) Å3, Z 4, ρc 1.324 g cm–3, space group P21/c. Cell parameters and intensities of 27470 independent reflections, from which 5235 with I ( 2( , were measured in the (-scan, ( ( 30.00( mode [Rinr = 0.036]. Semi-empirical absorption correction was applied ((Mo 1.65 cm–1). The structures were solved by direct method and refined by the full matrix least-squares using using the SHELX. [1] All non-hydrogen atoms were refined anisotropically. The hydrogen atoms refined as rigid atoms. The final residuals were Rob 0.0385, Rwob 0.1057. Data collection: images were indexed, integrates, and scaled using the APEX2 data reduction package.[2] All figures were made using the program ORTEP.[3]
Atomic coordinates, bond lengths, bond angles and thermal parameters have been deposited at the Cambridge Crystallographic Data Centre (CCDC). These data can be obtained free of charge via www.ccdc.cam.uk/conts/retrieving.html (or from the CCDC, 12 Union Road, Cambridge CB2 1EZ, UK; fax: +44 1223 336 033; or deposit@ ccdc.cam.ac.uk). Any requests to the CCDC for data should quote the full literature citation and CCDC reference numbers 925653 and 1012963.
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