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Determination of Spin-coupling Constants in Di-t-butylfluorophosphine by
Heteronuclear INDOR-technique

By C. ScaumMan~ and H. DREESKAMP*
(Institut fily Physikalische Chemie der Universitdt, T Stuttgart 1, Wiederholdstrasse 15, Germany)

and O. STELZER
(Institut fitr Anorganische Chemie der Technischen Universitis, 33 Braunschweig, Pockelstrasse 4, Germany)

Summary The spin-coupling constants in di-t-butyl-
fluorophosphine and their signs relative to Jog > 0
have been investigated by a heteronuclear INDOR-
technique showing that 1Jpy < 0 and 1Jpc < 0.

For a satisfactory understanding of the mechanism of
indirect spin coupling, a complete set of empirical coupling
constants, including signs for different nuclei and bonding
situations, appears desirable.l:2 By heteronuclear double
resonance a negative sign of 1Jpy in 3- and 4-co-ordinate
phosphorus compounds has been found, assuming a positive
sign of Jpy or 3Jqypm,3® while a positive sign of 1Jpg in
halogen-substituted phosphine has been postulated.t
Since the validity of these assumptions may be disputed, a
sign determination of the coupling constants, relative to
1Jcm whose sign is generally accepted to be positive,? was
made in But,PF by heteronuclear double resonance with a
modified Varian-60 MHz spectrometer, as previously
described.” The compound® was used with 20 vol % C;H,
and 1vol 9 Me,Si as internal standards at ambient
temperature (30°).

Coupling constants and chemical shifts (from Me,Si) are
given in the Table. The nuclei perturbed and the coupling
constants relative to which a sign determination was made
are listed in the second and third columns respectively.
In the INDOR experiments a 'H resonance was monitored
while transitions of other nuclei were perturbed by a field
derived from a General Radio frequency synthesizer.

Relative to 1J¢g > 0, the one-bond P-F coupling was
found to be negative, confirming earlier assumptions.3-%
1]pc was found to be negative, in contradiction to the hypo-
thesis advanced by Mavel and Green® but in analogy to the
negative sign of 1J/pg in PMe,.* It thus appears doubtful

whether the theory suggested by Harris and Finerl® to
explain the sign reversal of 1Jpp can be extended to the
case of 1Jpg. Magnitudes and signs of 'H-, 33C- and 3P-
long-range coupling constants were found to be similar to
those found earlier in t-butylphosphines.?

Spin-coupling constants in Hz with signs velative to 1Jeg > 0 and
chemical shifts velative to v (Me,Si) = 1 i» But,PF

em = + 126:45 4+ 0-
Jee = — 346 4+ 02 ; {C(PC)} ; 3]pa
pp = — 8736 + 02 ; {F} 5 % em
2Jow = — 36 -+ 020
2fpc = + 164 + 02 ; {P} ;o Yem
2fre =+ 99 £02 ; {CPC)} ; Jrm
3Jce = + 52 4 028
3fpa = + 11-29 + 002 ; {C(CH,)} ; 2%Jec
3Jrc = + 36 £02 ; {C(CHy)} ; 4Jrm
‘fgr = 4+ 03 +£01 ; {C(CHy} ; *Jm
‘fprp = + 1774 4 002 ; {P} i e
v(H) = 1-00 000 089
y(12C) = 0-25 145 673 (CH,)

= (0-25 145 891 (C-P)
v(1*F) = 0-94 073 891
v(P) = 0-40 489 320

2 Sign assumed by analogy with neopentane.!t
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