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09. STRUCTURES OF ORGANIC, ORGANOMETALLIC AND COORDINATION COMPOUNDS

09, 1—-2 VERSATILE STEREOCHEMISTRY IN BICYCLIC
DIPHOSPHORUS COMPOUNDS: By D. Schomburg, Gasellschaft
flr Biotechncologische Forschung, Mascherodexr Weg 1,
3300 Braunschweig, Germany.

The structures of a series of mixed-valence 2,4,6,8
tetraaza-diphosphabicyclo{3.3.0)octane-3,7-dicne deri-
vatives have been determined. This class of compounds
proved to exhibit a wide range of possible geometries
and coordination numbers for the phosphorus atoms. The
described compounds 1-5 include P(III) with coordination
numbers 3, 4 and 5 and P(V) with coordination numbers
4, 5 and 6. Whereas the phosphorus atoms in compounds 1
and 2 have "normal"” geometries with the fluoriné. atom -
and P(III) in the axial positions of the pentacoordinated
trigonal-bipyramidal phosphorus, the analogue chlorine =
derivative 3 shows unexpected structural properties. It
is not a phosphorane-phosphane like 2 but a phosphonium—
phosphoranide. It crystallizes with Three independent
molecules in the unit cell and shows adduct formation
between chlorine - which is no longer bound to P(V) -
and the lower-valent phosphorus. In 3a P(III) has a
distorted trigonal-bipyramidal geomezzy with a stereo-
active lone pair. In the chlorine-bridged dimer the two
phosphoranide phosphorus atoms and the two chlorine atoms
form a planar ring with bond angles near 90° and P-CL
distances between 2.998 and 3.103 A. In the monomeric
form 3a the P-Cl distance is about, 0.2 8 shorter(2.815 8.
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Similar to 3, the crystal structure analysis of 4
revedaled that it cannot be formulated as a diphosphgiane
but rather as a phosphonium-phosphate. The donor-acceptor
bond between P and Cl is much shorter than in the differ-—

ent forms of compound 3 (2.342 A).
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Whereas the overall butterfly shape of the bicyclus
is not much affected by the changes in the environment
of the phosphorus atoms some bonding parameters are sub-
ject to remarkable changes. The endocyclic P-N bond
lengths fall into three distinct ranges, one around 1.718
which is found for P(ITI)-N and eguatorial P(V)—§ in i,

2, and 5, one around 1.64 A for phosphonium P(V) -N b?é?s
in 1, gg, 3b, 4 and é and one around 1.75 A for the P -
N bonds in 3a, 3b and 4. P-P bonds are found in the range

2.165 £ (4) - 2-19 & (3,5) - 2.25 8 (1,2).

09.1-3 HYDROGEN BONDS INVOLVING POLAR C-H
GROUPS. By R. L. Harlow, Central Research and
Development Dept., Experimental Station, E. I.
du Pont de Nemours and Co., Wilmington, DE
19898, U.S.A., and Chuen Li and M. P. Sammes,
Dept. of Chemistry, University of Hong Kong,
pPokfulam Road, Hong Kong.

1y n.m.r. spectroscopy has clearly indicated
the presence of intramolecular C-H-~N hydrogen
bonds in both cyclic (1) and diphenyl (2)
disulphones. Significant downfield shifts for
the S0O,-CHR~S0, methine proton have been noted
for select derivatives; the C~H--N interaction
is found to be optimal when (a) it formed part
of a six-membered ring, (b) the acceptor was a
piperidino or dimethylamino nitrogen atom, and

. {c) there was one methyl substituent in the

chain to .reduce conformational mobility.
Crystal structure determinations have been car-
ried out on a number of these compounds with
the following results: 2-(2,2-dimethyl-3-
piperidino~l-yl)~1,3-dithian 1,1,3,3~tetraoxide
has an extended-chain conformation with no
C~B--N bond; 2-(3-dimethylamino-2-methylprop-1-
yl)-1,3-dithian 1,1,3,3-tetraoxide has two
molecules per asymmetric unit, one with an
extended-chain conformation and one with a
C-B--N bond; 1,1-bisphenyl-sulphonyl-4-
dimethylbutane has a very short B--N bond of
2.34(3) A.
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09.1-4 STRUCTURES OF SULPHUR DIIMIDES

SUBSTITUTED BY Vb-GROUP ELEMENTS P AND As,
By H. Betz., B2, Gieren and T. Hibner,
Maxz-Planck-Institut fir Biochemie. Abteilung
Strukturforschung I, 8033 Martinsried, FRG
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For the formally open chained sulphur diimide 1
unexpectedly a g¢is,cis-configuration of the

N=S=N moiety was found, due to As---As binding
interactions. compensating for the three-fold
coordination of these atoms. The As---1s

distance (3.379(1)8) in I is even shorter
that in 1II

sh than
(3.683(1)8), The -As<unit in

R,As-N=S=N-AsR, compounds leads to the same
stereochemistry as the isoelectronic =S~ unit
in R-S=N=S=N=5-R +type sulphur diimides (J.
Leitch et al,, J. Cryst. Mol., Struct. (1973) 3.

337: F.P.-0Olsen et al.,. Inorg. Chem. (1973) 12,
1353: E.HM. Holt et al,, J. Chem, Soc. Dalton
(1974) 1357). In spite of the binding As---As
interactions details of structure I and II



