LONG-RANGE %P-'H SPIN-SPIN COUPLING
IN ortho-STYRYLDIPHENYLPHOSPHINE*

By A. G. Moritz,T J. D. SaxBv,} and S. STERNHELLS§

A detailed examination of the n.m.r. spectrum of the previously reported!
ortho-styryldiphenylphosphine (I) reveals (Fig. 1) that the proton H,, whose
assignment! is based on the magnitude of the vicinal coupling constant, is subject
to an interaction which causes splitting of the signal beyond the multiplicity due
to spin-spin coupling within the vinyl group. We consider that this interaction is
a long-range spin—spin coupling with 3P, as coupling of that magnitude (1-10-L
0-05 Hz) to one of the aryl protons would be entirely unprecedented.? H-{3!P}
spin-decoupling confirmed unequivocally (Fig. 1(b)) that this coupling involves the
31P nucleus. A small but reproducible line-sharpening was also observed for lines
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assigned to Hy, with *H—{*P} spin-decoupling, indicating a coupling between Hy
and 3P of ¢. 0-05-0-10 Hz. While long-range 3:P—H spin—spin coupling in aromatic
and unsaturated systems has been investigated in detail,? no analogy with the
present case has been reported. The stereospecificity of the interaction between
31P and Hy;, combined with the fact that the coupling path would not normally be
considered favourable®* for a relatively strong interaction, makes it possible that
a ‘“‘direct interaction” (i.e. one not involving all the intervening bonds) occurs.
A somewhat sterically analogous situation occurs in ortho-fluoro-N,N'-dimethyl-
benzamide, where a 1¥F-H spin—spin coupling across six bonds is involved.’ It is,
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however, important to note that the analogous interproton coupling in 1,3-butadienes
is highly dependent on substitution and stereochemistry* and thus the interaction
observed here may be analogous to that in cis-tagetone? (II), where J,y = 0-59 Hz

and J,x = 1:59 Hz.
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In the methiodide (III) the signals assigned to the vinyl group give a straight-
forward AMX spectrum (8, 575, 8y 5-40, 83 6-51 p.pm., Juy 09, J,ux 16-9,
and Jyx 10-9 Hz). The widths of the components of signals due to H, and Hy,
are equal and were estimated to be not more than 0-3 Hz larger than those of genuine
singlets at the same resolution. Thus there is no evidence of significant long-range
81P1H coupling in (ITI) analogous to that postulated in (I). It is therefore attractive
to consider that the origin of the long-range coupling in (I) is connected with direct
overlap of the lone pair on the phosphorus with the g-electrons of H,, i.e. a type of
hydrogen bonding. However, any significant intramolecular hydrogen bonding
would be expected® to be associated with a conspicuous downfield shift of the proton
involved, while the chemical shift of H, in (I) (5-60 p.p.m.) (Fig. 1) is unexceptional
(the chemical shift of the corresponding proton in ortho-methylstyrene is 5-59
p.p-m.).” The chemical shift of Hy in (I) is 5-18 p.p.m. as compared with 5-25
p.p.m. for the corresponding proton in ortho-methylstyrene.?
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Clearly, the n.m.r. spectra of 1,3-butadienes substituted at C1 (or C4) with
the ~P(C.H;), group would throw light on the mechanism of this long-range inter-
action and on the possible analogy with long.range interproton coupling in
1,3-butadienes.

Ezperimental

N.m.r. spectra were determined on a Varian HA100 spectrometer as 109, solutions in
deuterochloroform, and on a Varian model HAG0IL spectrometer as a 5%, solution in deutero-
chloroform. The 'H-{3'P} spin-decoupled spectra were obtained with the HAG0IL spectrometer
operating in the frequency-sweep mode, using & variable crystal oscillator and amplifier® at
24-29 MHz to supply the decoupling field.

o-Styryldiphenylmethylphosphontum Iodide (I11I)

o-Styryldiphenylphosphine (1-0 g) and methyl iodide (15 g) were allowed to stand in
dry ether for ¢, 24 hr at room temperature.® The white precipitate (c. 859 yield) which formed
was collected and crystallized from a mixture of acetone and ethanol to give o-styryldiphenyl-
methylphosphonium todide, m.p. 182° (Found: C, 59-0; H, 4:8; P, 6-8. Cale. for C,H,,PI:
C, 58:6; H, 47; P, 7-29%). Nmr.: AMX system for the vinyl protons (3H, see text),
doublet § 3-14, J(H-C-P) 13 Hz (3H, methyl), and multiplet § 7-8 (14H, aromatic protons).
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