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There has been considerable interest in the stereochemical dependence

of two and three~bond phosphorus-proton coupling constants.l’ 2 Recently

it has been reported that the corresponding phosphorus-carbon coupling constants,
25(pcc)?  2a(poc)? 2s(ene)? 33(pocc)® ana 23(Pocc)? are also markedly
stereochemically dependent. We now present preliminary results on the three-

bond coupling 3J(PNCC).
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Aminophosphorus compounds of type 1 provide a good substrate for
investigating the conformational dependence of 3J(PNCC) since at low temper-
ature all four methyl groups are diastereotopic due to molecular asymmetry
combined with slow rotation around the PN bond.z’ 8 The low temperature 13C
nmr data for some compounds of this type are given in Table I. In the amino-
phosphines la and 1b, 3J(PNCC) shows a very marked conformational dependence
as the value for one methyl group is 23 Hz compared with 0-7 Hz for the other
three methyl groups. The range of 3J(I’NCC) values is imuch smaller in the
corresponding sulphides (gg and gg), though a stereochemical effect is evident.

Although the signs of the coupling constants cannot readily be determined
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Table I. 130 Chemical Shifts (é)a and 3lP-~-130 Coupling Constants (J) in
Aminophosphorus Compounds.
Compd. ’](Z‘em})). Me(A) Me(B) Me(c) Me(D) CH(A) CcH(B)
°C
la -40° J, HzP 4 23 <2 6 25 12
(6, ppm) (21-4) (24.6) (21.5) (26.6) (45.0) (51.9)
+55° J, sz 13 4 7
(6, ppm) (23-2) (24.2) (48-6)
1b -50° J, Hz" i 23 2 7 25 13
(6, ppm) (21.0) (24.1) (21.9) (26.2) (45.7) (u48.2)
° b . d
+55 J, Hz Broad signal at 23.7 ppm 6
(6’ ppm) (47‘4)
2a -93° J, Hz® <3 7 7 <3 <3 <3
(6, ppm) (18.9) (22.5) (19.7) (24-4) (47-5) (52-1)
+35° J, Hz® 4 4 3
(6, ppm) (21.3) (22-5) (50-0)
2b -90° J, H® <3 8 7 <3 <3 <3
(6, ppm) (19:3) (22.7) (21-1) (24.2) (47.9) (51-5)
+32° J, HzS 5 4 3
(6, ppm) (21.6) (22.9) (49.8)
? Relative to internal TMS.
b Data obtained in CDCZ3 solution.
€ Data obtained in CDZCZ2 solution.
Chlorine exchange appears to become rapid above ambient temperature, inverting

configuration at phosphorus and rendering all four methyl groups isochronous.
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since QJ(PNCCH) is close to zero, some relative sign information may be
obtained by observing the spectra at higher temperature where rotation around

the PN bond is fast on the NMR time-scale. Thus it appears from the time
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constants have the same sign for these two carbon nuclei in different isopropyl
groups.

The 31PNlBC coupling constants for the anisochronous methine carbon
atoms are also reported in Table I. In the aminophosphines la and 1lb these
2J(PNC) couplings clearly differ in sign as the time-averaged value obtained
at 55° is approximately equal to half the difference between the two low-
temperature values. Simonnmin et. al. have previously reported5 similar results
for the methyl carbon atoms in chloro—N,N—dimethylaminophenylphosphine, 06H5
P(Cé)NMe2 (2). It is interesting that in the phosphine sulphides 2a and 2b,
2J(PNC) is very small for both methine carbon nuclei.

It has been suggested that a large positive value for 3J(PNCH) and
2J(PNC) in 3 is associated with the N-methyl group cis to the phosphorus lone

2, 5

pair. Indeed, it appears that a proximate lone pair of electrons usually

makes a positive contribution to reduced coupling constants by a "through space"

effect.9

Thus the large value of 3J(PNCC) observed for Me(B) in la and 1lb
could result from a preferred molecular conformation that places this methyl

group close to the phosphorus lone pair.
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