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DIADIC PHOSPHORUS-CARBON TAUTOMERISM
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Among the diadic tautomeric systems the organophosphorus diads which
principal representatives are the dimlkylphosphites attract the greatest at-
tention.
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To this type of tautomerism should be also referred the diadic phosphorus-
carbon syatem:
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This kind of equilibrium which has not been observed previously is the
subject of the present study.

In genersl the equilibrium position in the tautomeric systems depends
upon the reletive acidities of the individual forms1. It is well known thati
alkyl phosphites, elkyl phosphinites and tertiary alkyl phosphines usually
exist in the CH-form (b). This means, that the acidity of the "ylidic" PH-form
(a) in these compounds is much higher than that of the CH-form (b). An increa-
se in the CH-acidity caused, for instance, by inserting electronegative sub-
stituents at the carbon atom (iwo slkoxycarbonyl groups, two sulfonic groups
u S.w.) hes not resulted in the formation of the "ylidic" form (a)a. It hasg
been found recentlys, that only by introduction of two very strong.electrone=-
gative substituents at C-atom (triphenylphosphonium groups) the acidity of the
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CH~form can be enhanced to such extent, that the equilibrium is completely
shifted to the PH~form. Therefore one might expect thst if the central cerbon
atom 1s bonded to one ethoxycarbonyl snd one triphenylphosphonium group the
CH- and PH-gcidities should become approximately equsl and both forms (&) smd
{b) should exist in the sclution. This, indeed, has been confirmed experimen-—
tally.
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The tertiary (triphenylphosphonicethoxycerbonyl)methyl phosphine salts II
were prepared by the asction of scids on the corrasponding ylides I, produced
according to the method of Issleid snd Lindnar“. It was found that trestment
of the dibuthyl dexrivative 1 (A=B=Bu) with sn excess of hydrogen chloride or
nydrogen bremide st -80°C in CH,Cl, or with trifluoroscetic scid (20°) gives
only the product of P-protonstion (IIs). The latter exists at -80° in two con
formations - cisold snd transoid - as the result of hindered rotation about
the partial double C-C-bond (Tsble I):
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Teble 1. 31P~NMR psrameters of the chlorides II in CH,Cl,

Temp Ppo ) m

Ay B o Fo Be(enu) P(Ph,) PP Jp J
P PH

"o ?H (a§ Hz Hz
Bu =80 a 5.7 19,4 32 460
2.4 231.8 32 480
0.5 214 42 460
Pn —90 2.4 23.7 39 460

b -15.67 23.1 88 -

Similar conformetionsl isomerism wes also observed for ylides I5 snd for
other aslkoxycarbonylsubstituted 311&386.

A different picture is obgervad with the diphenyl derivative II (A=B=Ph)
obtsined in CH2012 golution in the presence of 3 mol hydrogen chloride a%b
-90 . Besides the signals corresponding to the cisoid and trsnsoid conformers
of the PH=form in the 31P—NMR spectrum the signsls with chemicsl shifts only
slightly different from those of the original ylide but with much smaller P-P
coupling constants ere alsc present (Table I, Figure I). We ascribe this grou
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Figure I. 31PHNHB spectra in 032012: a - ylide 1

(A=B=Ph) at -70°; b,c — HCl protonated ylide I (A=B=Ph)
at -900 {proton decoupled erd proton undecoupled spectra);
%) signal of the degradation product Ph,PCH,COURE €17,

of signals to the CH-form (b) since it is knowns, that the conversion of phos-—
pinosubstituted ylides into the corresponding phosphonium selts leads to aimi-
lor chsnges in Opll end J...

This conclusion is confirmed by 43C-NMB spactral dats obtsined under con—
ditions when only the CH~form is presentg. The signasl of the centrasl carbon
atom ( 5=38.'I ppm) is a doublet due to the CH coupling (JCH 139,7 Hz), each
line of the doublet is a doublat of doublets due to CP coupling (JCP(Ph }57 Hz
snd Jopepp, ) 48 Hz). 3

Thus fn CH,Cl, 8t -90° chloride salt II (A=B=Ph) exists botk in the CH-
snd PH-forms. 4 further study has shown that both forms are in s mobile tauto~
meric equilibrium., The relative percentage of the forms in solution depends
upon the temperaturs and the polerity of the medium. The relative parcentage
of CH~form is incressed when the tempersture rise or by increasing of solvent
polerity. In trifluorcacetic scid ss solvent only PH-~form is present 0.

4 similsr study wss cerried out for the corresponding scetyl d‘erivative:

Ph PPh, 1% Ph FFh M Ph FPh +
ro s | e e |, |
Ph” & COCH4 Ph COCH, Ph OH

In this case the usuel keto-¢nol tautomerism occurs as well as the dia-
dic phosphorus-carbon teutomerism.
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Thus, the known examples of oxygen, sulfur snd nitrogen orgsnophosphorus
diedic tautomeric systems csn now be supplemented by phosphorus-csrbon disdic
tautomerism,
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