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It has been reported from this Laboratory
that 1Jpy and 1Jpg,. absolute values showed
the clear dependence on the spatial orien-
tation of H and Se substituents in several
pairs of ring C-substituted 2-X-2-Y-1,3,2-
dioxaphosphorinans and may therefore pro-
vide information about conformation of the
ring and configuration at phosphorus atom!.

In this communication we wish to report further
examples of usefulness of this observation to the
cis-trans-geometry assignment of several new pairs
of 2-X-2-Y-4-methyl-1,3,2-dioxaphosphorinans.
Thirteen pairs of them were prepared and spin-spin
coupling values between directly bonded phosphorus
and selenium-77, fluorine-19 and carbon-13, respecti-
vely, were measured. Preliminary cis-trans assign-
ments were concluded from deductive reasonings
concerning stereochemical course of reactions in
which they were obtained and also from the analysis
of their TH, 13C and 3P NMR spectra. Results of
measurements are collected in the Table.

Inspection of the Table reveals that the difference
in spin-spin coupling between directly bonded
phosphorus and selenium-77 can be applied as useful
criterium for cis-trans assignment in diastereo-
isomeric pairs of 2, 3, 4, 5, 6, 7, 8 and 12. It has to
be emphasized that the structure of both e¢is-
and trans-2-tert-butylamino-2-seleno-4-methyl-1,3,2-
dioxaphosphorinans (7) were determined by X-ray
crystallography® and in the solid state both isomers
possess equatorially orientated 4-methyl group and
selenium atom axial in ¢is-7 and equatorial in
trans-7, respectively. It is also worthwhile to mention
that the equatorial P = Se bond is shorter (trans-7,
2.080 and 2.082 A) than that in the axial disposition
(cis-7, 2.086 A).

Although the solid state structure determination
did not elucidate the conformation of both isomers
in solution, our preliminary 'H NMR analysis
confirmed that the cis-isomer is conformationally
stable (Ce¢De solution, 25°) and it has the same
conformation as determined by X-ray technique.
The trans-7 in the same experimental conditions
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exists in the chair-chair equilibrium with eca. 709,
of conformation with both 4-methyl and selenium
atom equatorially orientated. Conformational
mobility of trans-7 may be responsible for the lower
than average value of AJ/J min and suggests also
the similar situation in pair of 6, where detailed
TH NMR analysis has not been performed due to
the complexity of spectra recorded at 90 MHz.

Pairs of 8, 9 and 10 represent the case, when the
criterium of absolute values of direct spin-spin
couplings between directly bonded phosphorus-31
and carbon-13 can be applied to cyclic phosphonates.
Again, spin-spin coupling between directly bonded
phosphorus and carbon-13 atoms has higher absolute
value when the alkyl group is equatorially orientated.
Additionally, pair of 8 shows the complementary
character of spin-spin coupling constants between
phosphorus and carbon-13 or selenium-77. Thus
[* T psel cis <<|'Jpse| trans and |\Jpc| cis > |2 Jpc| trans.
Pairs of 1, 11, 12 and 13 represent the dependence
of 1Jpr absolute values on the spatial orientation of
fluorine atom in dioxaphosphorinanyl ring system.
The striking feature of these pair is the lower than in
the case of other X substituents 4J value. In pairs 1,
11 and 12 always [*Jpr| axial <[ 'Jpr| equatorial. In
pair 13 the situation is reversed. This case requires
of special comment. As it has been shown in our
previous work 2, there is a lot of evidence that the
cis-isomers of 1, 11, 12 and 13 exist in the chair-chair
equilibrium
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X =Lp., 0, S, Se.

and it is very probable that in the case of 13 (X = 0)
the equilibrium is shifted towards B.

This fact suggests that the direct spin-spin
coupling can be used for estimation of the conforma-
tional equilibria. Work on this problem is in pro-
gress. However, the case of 13 warns against the use
of [\Jpx| value as the only criterium for the cis-trans
geometry assignment in family of compounds under
consideration.

Recent literature reports confirm the usefulness
of our empirical rule [\Jxyax| < [!Jxveq| to other
cyclic systems like phosphorinans and cyclohexane
derivatives. QUIN reported the synthesis and con-
formational assignments to several substituted
phosphorinans and their sulphides. In the case of
sulphides 1Jp_¢ for the equatorial phosphorus
substituent is higher than for the axial one!2.
However, for the corresponding trivalent com-
pounds!3 the situation is reversed.

Bock and PEDERSEN pointed out that one-bond
coupling between anomeric carbon and proton in
a- and fB-hexapyranoses are different and always
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Table. 31P NMR parameters* of 2-X-2.Y-4-methyl-1,3,2-dioxaphosphorinans (1-13).

CHy

X

Compound X ¥ §3p Ad Upx Wpy 4T 100 AJ Solvent Ref-
[HsPO4] [ppm] [Hz] [Hz] [Hz] Tmin erence
ol fp’ 305 10 jagg ¥ m 2.0 Neat 2
2 f;‘;m g;{e gi\r{e :gig 5.5 962 395 05 7.3 Benzene 3
g U 8 e SV TSS90 o B 5 17.3 Benzene 4
4 :;:m lS\Te;}f[eg Is?{ez :;gg —1.0 962 930 30 3.2 Benzene 5
e
6 iﬁm lS\Te;}IePh geMEPh :ggg 7.3 941 925 16 1.7 Benzene 7
N e
O S TR e W 0 AEO 9000 o g
. i?:mrgﬁﬁ’h O T3S 55 13 0 103 8.0 ChCls 9
0 O G, o° e 50 a5 2 o1 9.0 CbCls 10
ol g o2 04 0 M0 10 0.9 Benzene 11
W
13 ?;;M g g i};i 0.1 102; 1032 6 —0.6 Benzene 2

* Proton-decoupled 3'P NMR spectra were taken on a JEOL C.60H or Bruker HX-72 (Fourier transform)
spectrometer and are referenced to external 859, HgPO,4. Standard deviation + 3 Hz. Proton-decoupled Fourier
transform 13C spectra were obtained on a Bruker HX-72 system at 22.63 MHz. C-P coupling constants are

+ 1.5 Hz.

[\Jeq] > |['Jax| 4. Very recently SuBBoTIN and
SERGEYEV have determined the direct spin-spin
couplings between carbon-13 and fluorine-19 in
fluorocyclohexane and found at —100 °C the values
167.0 Hz for axial and 172.2 Hz for equatorial
fluorine15,

At the same temperature in cyclohexane Jc_u
for the axial proton is 122.6 Hz and for equatorial
one 126.6 Hz 16, ANET ef al. found also the meaning-
ful difference in values of 1Jc18_gg119 in cyclohexyl

mercurials depending on the spatial orientation o
mercury atom. In all cases |[Jaxial] < |Jequatorial] 17

Presented above informations are indicative of
the generality of the criterium of absolute value of
direct spin-spin coupling between the central atom
and exocyclic substituent in diastereoisomeric pairs
of cyclic compounds for determination of axial/
equatorial orientation of exocyclic substituent and
thus, may form the basis for configurational
assignment.
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