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Correlation of the Absolute Configuration of Phosphorus Thio-acids by Nuclear 
Magnetic Resonance Spectroscopy 
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Summary The n.m.r. sense of nonequivalence of (-)a- 
phenylethylamine salts of chiral phosphorus thio-acids 
has been correlated with their absolute configurations ; 
the (R)-configuration is assigned to (-)-O-methylmethyl- 
phosphonothioic acid and ( - )-O-ethylmethylphosphono- 
thioic acid. 

THE determination of the absolute confrguration of (+)- 
benzylmethylphenyl-n-propylphosphonium bromide as (S) 
by X-ray analysis1 made possible the assignment of absolute 
configuration to other phosphoniurn salts, phosphines, and 
phosphine oxides by chemical correlation. 

The nonequivalence of the n.m.r. spectra of the diastereo- 
isomeric salts is most readily observed for the methyl group 
directly bonded to the chiral phosphorus atom. The 
values of A8 and the relative positions of the methyl group 
signals corresponding to the predominant enantiomer of the 
thio-acids studied are summarised in the Table. The 
magnitude of nonequivalence observed for the methoxy- 
group is lower (A8Meop 1.63 Hz in CC1, and 0.92 Hz in 
CDC1,). 

The salts of thio-acids (-)-(111) and (+)-(IV) (Table), 
in which the chirality of the phosphorus atom is (R), 
exhibit low-field sense of nonequivalence for the methyl 
resonances. The same sense of nonequivalence is observed 

Correlation of n.m.r. sense of nonequivalence of  (-)-a-flhenylethylamine salts of phosphorus thio-acids with absolute configuration 

Nonequivalence Absolute 
Acid Opt. purity* A h e ~  (Hz) sense configuration 

78 9-9, CCI, low R 

70 12.6, CCI, low R 

71 8.8, CDCI, low R2 

70 9.2, CCI, low R2 

78 7-9, CDCI, 

71 10.5, CDCl, 

(- 1 -(I) 
f - )+I) 
( - 1 -W) 
(+ 1 -(IV 

70 8.6, CaH, 

74 8.3, CDCI, 
74 9.9, C6H6 

8 The salts of (-)-a-phenylethylamine and thio-acids of given purity were prepared from optically pure and racemic thio-acids. 

Two chemical methods288 have been reported for deter- 
mining the absolute configuration of optically active 
phosphorus thio-acids, which are essential starting materials 
for a number of optically active phosphoryl and thiophos- 
phoryl compounds. The former method2 involves the 
stereospecific conversion of thio-acids into phosphine oxides 
of known configuration, and the latterS asymmetric reduc- 
tion of sulphoxides with optically active phosphorus 
thio-acids. 

We report the application of n.m.r. spectroscopy to the 
correlation of the absolute configuration of phosphorus 
thioacids. The phosphorus thio-acids (I-IV) form di- 
astereoisomeric dynamic systems with ( - ) -a-phenylethyl- 
amine in nonpolar solvents. The n.m.r. spectra of these 
systems show an anisochronism of the diastereotopic 
groups. A similar phenomenon has also been observed 
recently in the case of chiral carboxylic  acid^.^^^ 

for the salts of thio-acids (-)-(I) and (-)-(11). Within one 
class of compounds the sense of nonequivalence ought to be 
the same;* thus, i t  seems reasonable to assign the (R)- 
configuration to phosphorus thio-acids (-)-(I) and 
( - 1 - (11) -t 

R (I) R = Me0 

(111) R = PriO 
I (11) R = EtO 

1 (IV) R = Ph 

Me-P=S 

OH 

The comparison of A8MeP values of (-)-a-phenylethyl- 
amine salts of the thio-acid (IV) of different enantiomer 
contents is of great interest. Whereas the A&+ value of 
the salt of the racemic acid was 7.4 Hz,  the A 8 ~ ~ p  values 
of the salt enriched with (+)-(IV) and with (-)-(IV) were 
9.2 and 2.5 Hz, respectively. 

(Received, March 4th, 1970; Corn. 311. 

7 The results of asymmetric reduction of n-propyl methyl sulphoxide with thio-acids (-)-(I) and (-)-(11) lead to the same con- 
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