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A Facile Synthesis of Stable 1,4-Diionic Phosphorus Compounds
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Abstract: Stable crystalline phosphorus betaines are obtained from the 1:1:1 addition reaction between

triphenylphosphine and ethyl propiolate in presence of strong CH-acids, such as N, N -dimethylbarbituric
acid, Meldrum’s acid or indan-1,3-dione. © 1998 Published bv Elsevier Science Ltd. All rights reserved.
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A number of reactions have been observed which involve the 1,4-diionic phosphorus compounds as
elusive transient species.' In all of the reactions in which this diionic system is postulated, the betaine cannot
be isolated but appears to occur as an intermediate on the pathway to an observed product. To date we know of
no published report concerning isolation and characterization of such betaines. We wish to report a facile one-

pot synthesis of stable crystalline |,4-diionic phosphorus compounds 1. Thus, the reaction of
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¢ basis of the well established chemistry of phosphorus nucleophiles it is reasonable to assume

1 results’ from initial addition of triphenylphosphine to ethyl propiolate and concomitant

protonati 1 uct, followed by attack of carbon atom of the anion of CH-acid to
avltrinhanylnhacmhaninnim cation 2 0 generate vlida 4 whic annarently ieamerizee nnder the reactinn
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conditions, to produce the 1,4-diionic compound 1.
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Structure 1 was assigned to the isolated products on the basis of their eilementai anaiyses and IR, 'H
NMR,"’C NMR and mass spectral data. NMR spectroscopy was used to distinguish structure 1 from the
primary product, the ylide 4. Thus, the 'H NMR spectrum of each isolated product showed a methylene and a
methine proton signal at about § = 3.8 -4.6. Further evidence was obtained from the BC NMR spectra which
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Table 1 Proton and carbon-13 NMR data for compounds 1a-¢
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(d, “Jop 100 Hz, Como) 134.50 (d, 4Jq,z 1 Hz, Cpera), 152.95 (O=CN,), 162.35 (2 N-
‘ C=0), 176.06 (d ’Jcp 17.2 Hz, C=0 ester).
'H 1.20 (3 H, t J7.2 Hz, CHy), 161 (6 H, s, 2 CHs), 3.8-4.4 (3 H, complex m, CHCILP),
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Jep 1z, Cpu), 133.13 (d “Jp 10.0 Hz, C
165.49 (2 C-0), 173.83 (d°Jep 16.3 Hz, C=0 ester).

'H 1.10 (3 H, t J 7.2Hz, CHs), 4.05 (2 H, q J 7.2 Hz, OCH,), 3.7-4.4 (complex m,
CHCH,P), 7.2-8.0 (19 H, m, 3 C¢Hs and CgHy).

3C 13.76 (CH3), 22.90 (d 'J 55.3 Hz, PCHy), 33.23(CH), 61.08 (OCH,), 100.33
[' C(CO),], 116.99 (CH), 117.94 (d Jcp 86.1 Hz, C,5), 128.76 (CH), 129.52 (d “Jq,
12.7 Hz, Cpmera), 133.23 (d 2Jc 10.0 Hz, Corno)s 133.97 (d “Jp 2.1 Hz, Cpara), 139.55 (C),
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yed a P-CH; doublet at about & = 23. Structure 1 was further confirmed by the 13C NMR data for the
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CH-ac d residue which exhibits local C; symmetry (see Table 1)."
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The typical process for the preparation of ethyl 2-(N,N -dimethylbarbituric acid-5-yl-5-ylid)-3-
triphenylphosphonio-propionate 1a is described as an example. To a magnetically stirred solution of
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NN - dunethylbarbltunc acid (0.156 g, i mmol) and trlpnenylpnospmne (0.262 g, 1mmo| ) in ai:i

mixture of bnzblg and hexane (10 m

I
1mm01, in CH:Ch (2 i“ﬁ}} at-5 € over
room temperature and stirred for 24 h. The preclpltate was filtered and washed with cold dlethyl ether
(2x5 ml). The product was recrystallized from ethyl acetate-pentane (1:1) to yield 1a as white crystals
(0.47 g, 90%), m.p.214-215 "C. IR (KBr) (Vimax cm’'): 1706 (C=0); 1650 (C=C); 1578 (2 NC=0); 1428
(N>C=0); MS (m/z,%): 516 (M, 18); 262 (PhsP, 58); 183 (M"-C2H;P, 100); 100 (CH,CHCO,E, 58).
(Found: C, 65.8; H, 5.75; N, 5.3; C2oH290sN,P requires C, 67.44; H, 5.66; N, 5.42%). Selected data for
1b: yellow crystals m.p. 191-192 °C, yield 0.43, (86%). IR (KBr) (Vmax: em™): 1699 (C=0); 1656 (C=C);
1592 and 1588 (C=0); MS (m/z,%): 505 (M+1, 1); 262 (PhsP, 78); 183 (M"-C,HsP, 100); 108 (PhP,
59). (Found: C, 68.8; H, 5.8; CyH»O¢P requires C, 69.04; H, 5 79%) Selected data for ic: yellow
crystals, m.p. 110- 111 C), yleld 0.40 g, (80%) TR (KBr) (Vmax, cm’'): 1708 (C= 0); 1645 and 1596
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pound 1 is unlikely because it requires several chemical



