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04.6-3 BOND VALENCE VS, 0...0 DISTANCE
IM HYDROGEN BONDS. By G. Ferraris and G.Ivaldi,
Dipartimenta di Scienze della Terra, Universita
di Toerincsvia §5. Massimo 24,10123 Torinc,Italy.

On principle the bond valence ( bond strength )
donated to the acceptors through the hydrocgen
bond ( S ) should be equal to the bond valence
received by the donor from coordination bonds
(S-)s in the case of a water molecule. For OH™
groups the relation S~-—-1 = S5 holds.

Since accurate location of the hydrogen atom
can be obtained from neutron diffraction work
anly, the necessity af using bond-valence
vs. 0...0, instead thamn vs. H...0, cdrves is
apparent. Plots of S-, calculated with Brown
and Wu’s [Acta Cryst. B32, 1957 (197&)1 method,
vs, 0...0 bond length have been obtained from
published experimental data on 0...0 hydrogen
bonds donated by Hz0 and OH-. The decrease of
the hydrogen bond length with increasing G-
agrees with the recent report by Ferraris gt
al. [ Acta Cryst. B&42, 238 (198&) ] which used
average values for band lengths and Pauling’s
bond strengths p. The dispersion of the ex-—
perimental points indicates that the calculated
bond valences can explain the bond lengths only
on the average. Anyway, average curves inter-
palating the experimental points of the plots
could be useful to estimate Sy as a functian of
the 0...0 hydrogen bond length.

A comparison of the experimental plots with the
theoretical curves given by Brown [Acta Cryst.
AZJR,24 (197&6)1s,shaws that these curves underes-—
timate S4 for water molecules when 0...0>2.8 A.
For shorter hydrogen bonds, the O...0 length of
the hydrogen bond obtained by Brown ( guoted
paper ) as "minimum nan-bonded O...0 distance"
does better Tit the experimental plots.

04.8-4 SYNTHESIS AND STRUCTURAL CHARACTERIZATION
OF HYDRATED N,N'-DIARYL- AND ¥,N'-DICYCLOHEXYL-PIPERAZINE

N,N'—DIOXIDES.l By Chun~Kiu Kwok and Thomas C.W. Mak,
Department of Chemistry, The Chinese University of Hong
Kong, Shatin, New Territories, Hong Kong.
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A series of heterocyclic di-tertiary amines of
general formula piperRz (compounds % - i) and their

- T { -
hydrated ~,N' ~dioxides piperRZDZ.nHZO (compounds % X)

have been synthssized according to the following

scheme.2
130-140 °C
E —_—_— iperR,
2RNH2 + ZEerZCHZBr pl% rPZ
50-70 °C
plperRzoz.nHZO

HOAc, H202(3O%)

The structures of ¥,N'-dioxide hydrates % - X have

been determined by X-ray crystallography using Moka
radiation, The results are summarized in the following
table.

pipexk,0, I II III Iy v
.nHZO v W AL vy "
piperRz 1 2 3 4 5

v ~ B Y x
n 8 4 4 & 8
Space H -
group fnma Pl Pl le/c cz/m
a, & 12.327(2)  7.778(1)  6.558(l) 9.159(3) 12.961(4)
b, & 9.804(1)  7.915(2)  7.134¢2) 12.390(4) 11.533(4)
c, & 17.443(6Y  8.919(2) 11.610(3)  8.339(4) 7.907 (1)
s ° 90 106.25(2)  73.23(2) S0 90
g, ° 90 99.56(1) 78.08(2) 97.38(3) 98.37(2)
v o 90 108.80(2) 72.67(2) 90 90
z & 1 1 2 2
Zﬁmax, 65 55 &3 56 60
fo. |z | 3032 1743 2651 1827 1192
R 0.056 0.049 0.055 0.035 0.045
Site sym~ R
metry of m T I 1 2/m
piperRZDZ
Crystal 3-D composite 3-D
structure | network layer layer layer network
Wat
cigziigg partial partial complete complete partial
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