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In our previous com3iiunication' we reported that the diastereomerio 

(-)o(-phenylethylamine salts of chiral phosphorus thioacids have different 

proton rum spectra in nonpolar solvents. The observed chemical shift diffe- 

rences and the integrated intensities constitute useful parameters for direct 

determination of optical purity of chiral phosphorus thioacids, whereas the 

so-called sense of the Magnetic nonequivalence can be utilised for the deter- 

ruination of their relative or aosolute configurations. Thus, it has been 

fourid that the (-)d-phenyletnylamine salts of (-)%alkyl methylghosphono- 

2,3 thioic acids(I) having the same configuration at the phosphorus atom show 

their P-methyl resonances at lower field than do their aiastereomers. 

HO, /,s 

IdP~OH R= 
(I) 

Re(Ia); Et(Ib); Pr%o); Pri(id); Bun(Iel 

We have also shown' that such factors as 'temperature, concentration 

and optical purity of the components of the salts do not change tile sense of 

the magnetic nonequivalence5, but only change its nagnitude. 

Now we would like to report that it is also possibie to differentiate 

between diastereomeric (-)&-phenyletnylamine salts of chiral ptiosphorus 

thioacids by means of 31P-~ spectroscopy. The spectra of &isopropyl 

methylphosphonothioic aoid(Id) and those of its salts (see fig. I) are the 

best illustration of thie first example of the magnetic nonequivalence of 

diassereomeric dynamic systems in 3'P-nm.r spectra?. 
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The 31 P-nmr spectrum of the free acid at - 84.2 ppm is a typical A3U 

system (a double quartet with splittings of 15 and 1'1.4 He). The salt of the 

(z)acid(Id) with (If)&-phenyletnylamine MS a sLiiar spectrum, which indi- 

cates that the investigated system is dynamic and that its life time on the 

nmr scale is short. un tne other hanu, as could be expected, the 3'P-Imr 

spectrum of the salt of tne racemic acid(ld) with (-lot-phenylethylamine 

consists of 16 clearly separated resonance lines corresponding to two dia- 

stereomeric salts (two A3hX systems). In this case the magnitude of nonequi- 

valence,A$, is 6.4 Hz. ln order to aetennine the sense of the magnetic none- 

quivalence we have obtained the spectrum OS the salt of (-_)d-phenylethyl- 

amine with (+)acid(Id) having tne optical purity about TV& and we nave found 

that the signal of the predominant diasterevmer was in the higher field. 

Similar restits to those outlined ebove have been obtained for the 

other 0-alql metnylphosphonothioic acid(I) end are summarized in Table 1. 

In our studies the 'H-heteronuclear decoupling experiments were found 

to be partacularly useful, since they made it possible to simplify all the 

complex spectra of the diastereomerio salts and to reauce them to two signals 

corresponding to the diastereomers (see fig. 11. 

By means of this method we were also able to determine the magnitude- 

and sense of the magnetic nonequivalence of f-)0! -phenylethylamine salts of 

0-alkyl ethylphosphonothioic acids(Ii) and 0-alkyl isopropylphosphonothioic 

acids(U). Yhe results are shown in Table 1. 

Et’=’ OH ii= Ue(IIa1; 

(111 Et(IIb) 

Ro \ &S 

PrfP'OH R = Ide(llIa1; 

(1Il) Et(lllb) 

In conclusion we should emphasize the most significant fact that the 

salts of all the levorotatory tnioaoids (l),(ll) and (111) having the same 

configuration at the phosphorus 293 atom exhioit the same sense of the mqne- 

tic nonequivalence in the 3'P-nmr spectra. As a result of the studies outli- 

ned in the present communication the range of application of magnetic none- 

quivalence to the determination of optical purity and of absolute configura- 

tion has been extended. 
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Table 1 
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31P-nmr data'for 0-al@1 alkylphoephonothioio acids and their salt6 with 

(-)o( -phenylethylamine 

Thioaoius lialts with (-)a -khU+ Nonequivalence 

dPpm* 
sense of t-1 

Spectra SPpm* Spectrum a( 

BOI%lUh (H3P041 system system (Hz) 
5 [I,II,IIlJ* 

(lines1 
$PU,) 

(lines) 
' (-)o( -PhEA 

(z)la -S9.6 AU3X3 (16) -75.0 2;4y3X3 (52) 2.0 low 

(-+)lb 47.5 AM3X2 (12) -73.1 2xAM3X2 (24) 2.1 loa 

(-+lIc -90.5 AM3X2 (12) -73.1 TX2 (24) 3.9 low 

(316 -S4.2 AU3x ( a) -71.5 2xAM3X (16) 6.4 low 

(+)Ie -88.1 AU3x2 (12) -73.2 2+X2 (24) 3.5 low 

(k)Ila -95.9 - -81.3 - 2.1 low 

(z)IIb -95.3 - -8’1.6 2.1 low 

(+)IIIa -98.3 - -a3.7 1.2 low 

(-+)llIb - -a3.5 1.1 low 4 
t The spectra were recorded with a (real spectrometer INU-C-60H.L in benzene 

solution. * PhEA means phenylethylamine; * Centre of multiplet; s from 

decoupled spectra. 
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