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Introduction. One of the cyclic imides, commonly used as a
sweeting agent, is o-sulphobenzimide known as saccharin (see
Figure). The chemical properties and especially physiological

ancd biochemical activities of
saccharin have been i1ntensively
- investigated because of its

“ cancerous nature. Defournel [lj

£3

P P was first who reportec the
cla) C(s) oo 3 .
posibility of formation of sac-

charin metal complexes and
c) cm Font-Altadz | 2| was first who
C(2) publishe

a
o 0(2) e <
Since, on the one hand, mahy
transiticon elements are very

the structures of haj(sa:)3.2H20, Mg o H 2.6H7C
1 < - ( - r: T =~ -~ 2 ) 1S 2
DJ " Cd(sac)2.6r20 5], ré\sa~)2L,j, ClEg(sac) ; ph(sac)z.”zcli
an Co(sad)2.2bipy.%20[5 (sac dencting saccharinate).
Structural study. The X-ray crystal siructure ana.vsis

revealed that different types of m
e series of different metal s

from the arrangement cof the saccha

central metal atom and comparing the expe

atomic distances between the metai atcm and the electron-Z4cnor

saccharinate atoms (Ny O__, C_ ), it was
)
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»

structures of Hg(sac)Qan, ClHg(sac ose of
Haa(sac)B.QHzo, Hg(sac)2.7H20 and Pb sac)z.hzo are ionic, while
the structures of Hn(sac)z.sﬁzo, Cd(sa:)2.5H2O and Co(sac)7.
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.2bipy.H20 are intermediate between the covalent and ionic.

Hg - saccharinates. The structures of Hg(sac), and ClHg(sac)
are built up of individual molecules. The mercurykatom in both
structures has digonal characteristic coordination being
bonded to two saccharinate N atoms in the first and to one sac-
charinate N atom and one Cl atom in the second structure. The
Hg-N bond lengths range from 2.02 to 2.06 R. The mercury atcms

in both structures are effectively five-coordinated [10].

Na, Mg and Pb - saccharinates. The structures of Naa(sac)j

3

<2H.0, Hg(sac) 7H20 and Pb(sac)z.HZO consist of cations (Na
ng and sz , respectively), saccharinate anions and water
molecules. All three crystallographically independent Na' ions
have C.N. six, being surrounded by O atoms from HQO molecules,
CO and SO2 groups and saccharinate N atom. Coordination polyhedr:
are irregular with the Na-0 distances from 2.304% to 2.735 £ anc
Na-N distance of 2.731 . The ng+ ions in the structure of

Mg(sac)2.7H20 are octahedrally surrounded by five oxygens from

4]
th
L
(8]
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HZO molecules and one O from CO group. Mg-0 distances ng
2.012 to 2.113 R. The Pb2+ ion in the structure of Pb(sa )
is surrounded by one 0 atom from the HZO meclecule, five 0 ator-
from the CO and 502 groups and two saccharinate N atoms. The
Pb~0 and Pb-N distances within the irregular coordination

and 2.575 to 2.712 ﬂ,
respectively. One of the CC oxygen atoms from two crystallog

0

polyhedra vary from 2.435 to 2.90
ok Gokal
21‘

ically independent saccharinate ions is coordinated to two Pb

ions forming an centrosymmetric Pb‘~g,5?b bridge with P:-0
distances: 2.697 (2x) and 2.882 2 (2x).

Mn, Cd and Co - saccharinates. Mn atom in Hn(sac)2.EP20 and

Cd atom in isomorphous Cd(sac)2.6H2O, locatecd in the symmet
centres, are octahedrally coordinated by four C atoms from H20
molecules and two saccharinate N atoms. The Mn-C bond lengths
are 2.162 (2x) and 2.219 & (2x), while the Mn-N bond length

2.281 R (2x). The Cd-0 and Cd-N distances are 2.235 (2x ), 2.35%

(%]

(2x) and 2.3u47 R (2x) , respec%ively. These two compounds are

The structure of Co(sac)2.2b1py.H2O consists of six-ccordinated

2+ : : . : . .
Co ions, saccharinate anions and bipyridyl ligands. Cobalz Iis
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surrounded by five N atoms (belonging to two bipyricdyls and one
saccharinate) and one O atom from HZO molecule. The Co-N bond
lengths range from 2.140 to 2.1i54 8 and the Co-0 bond length is
2.054 K.

Water molecules in all crystallohydrates participate in
hydrogen bonding with saccharinate O or N atoms. All sacchari-
nate ligands are planar within the experimental errors. The
bond lengths and angles in the six-membered ring of the saccha-,
rinate ligands are very similar in all metal saccharinates but
which is not the case in the five-membered ring. It seems (see
Table) that the C-N-S and C-S-0 angles are smaller and N-C-C
and N-S-C angles larger in the ionic compounds than those in
the covalent ones (including saccharin itself). As far as the
interatomic distances are concerned, the C-N and S-N bonds are
shorter in the ionic saccharinates than those in the covalent
structures. These differences are most probably the conseguence
of the partial electron density redistribution in the five-
-membered ring of saccharinate ligand, particularly in its

C-N-S fragment.

( 5 ANGLES/C ! orsTans s/%

COMPOUND i ]

IC-N-§ N-C-C N-S-C 0-§-0 | C-0 S-0  S-N  C-¥ :

SACCHARIN f118.1 109.6 92.7 1117 i 1,20 1.4 1,60 1.7 é

Hg (SAC) 4 2.8 1108 85.C 1161 ; 1,21 1.4 1,65 1.3% |

‘ ]

ClHg (SAC) (L2 o120 962 137.9 ; 128 143 1,67 1.4% i

!

MA(SAC) - 610 1110.9 113,22 96.% L16.1 - 1,26 144 163 1.3¢ !
4 1

CA(SAC) - 61120 frv2.8 111.7 95.&8  115.6 ; 1.25 1.4¢ 1.62 1.3? (

Co(SAC)2+23IPY+Ha0 112.1 111.4 95.7  116.0 , 1.2) 1.44 1.62 1.38 !

Pb(SAC) 3+H20 illl.l 114,0 95.9  115.2 1.26 1.4 1,60 1.34 E

Mg (SAC) 371130 ixxo 7 114.0 97.5  114.6  1.24 1,45 1.62 1:15 ’

i

May (SAC) - 2i50 Ex:x.? 113,40 97.7  113.6 ¢ 1.24  1.4% 1,60 !.]igj
! .
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