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ABSTRACT: The crystal structure determination of the title compound revealed the formula
[Cd(bpy)g(sac)g]‘. The compound is anhydrous, built up of discrete [Cd(bpy),(sac),] molecules.
The crystal structure packing is achieved through weak intermolecular contacts. Spectroscopic
study of the title compound showed that there are actually two cadmium complexes with saccharin
and 2,2"-bipyridine, hydrate form and anhydrous one. The hydrate compound is not stable and after
a short period of time transforms into the anhydrous form. The loss of water is expectedly reflected
on the appearance of the infrared spectra in the H-O-H region, but also causes changes in the
vibrational region of CO and SO, groups.
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1. INTRODUCTION

Due to the everyday use of the saccharin as a food additive and its pronounced ability to
form complexes with different metals, an extensive study on its ligation properties and
possible effect on human health was done.

Systematic investigation of the ligation properties of saccharin in metal complexes with
various mono- and polymembered ring bases has been a subject of our interest for a long
period. Due to the structural characteristics of the saccharin molecule, extraordinary versatility
in the coordination patterns was found.

Extensive structural and spectroscopic study of the metal (II) complexes with saccharin
and 2,2'-bipyridine has taken place for some time, as well. Crystal structure determinations on
the complexes with Mn(II), Cu(Il), Co(II), Zn(II), Pb(Il) and Hg(Il) have been reported [1-7]
as well as spectroscopic study on the complexes with Pb(I), Hg(I), Co, Ni(I) and Zn(II) [8-
10]. The additional contribution to this issue is structural investigation of the [Cd(bpy)a(sac),].

2. EXPERIMENTAL
2.1. Synthesis

The title compound was prepared by adding an excess of cadmium(II) acetate to a warm,
stirred, aqueous solution of stoichiometric amounts of saccharin and the 2,2'-bipyridine.
Transparent, well-shaped, rectangular crystals were obtained from the mother liquor at room
temperature. Water or ethanol was used for recrystallization of the crystals.

" sac stands for saccharinato ligand, bpy denotes 2,2’-bipyridine.
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2.2. X-ray diffraction

The intensity data were collected at room temperature on a Philips PW 1100 diffrac-
tometer using graphite monochromatized MoK, radiation [11]. Calculations were performed
on IBM PC/AT microcomputer. PLUTON [12] programs were used to generate the
illustrations.

2.3. Infrared spectra

The infrared spectra were recorded on a Perkin Elmer 2000 spectrofotometer, using KBr
pellets and Nujol mull. The liquid nitrogen temperature infrared spectra were recorded using a
variable RIIC VLT-2 cell.

3. RESULTS AND DISCUSSION
3.1. Crystal structure

Details concerning the crystal data, data collection and refinement conditions will be
published elsewhere. Here, only the basic description of the crystal structure is given. Crystal
data for [Cd(bpy).(sac),] are given in Table 1. The complex is built up of discrete molecules
held together by weak intermolecular contacts. The fragment of the structure is given in the
Fig. 1.

TABLE I. Crystal data for [Cd(bpy)J(sac),] Fig. 1. The structure of [Cd(bpy)a(sac)]

Empirical formula C34H24CdNgOgS,
M, 789.15
Crystal system triclinic
Space group Pl
al A 8.5784
bl A 9.4939
c/ A 10.9027
? 67.6740
? 73.4650
? 78.1960
vi A’ 782.74
VA 1
(MoKa)/ A 0.7107
Final R 0.0675

The cadmium atom lies on the inversion center and is octahedrally coordinated by four
2.2"-bipyridine nitrogens and two saccharinato nitrogen atoms. Four 2,2'-bipyridine nitrogens
form an "equatorial”" plane. Saccharinato ligands are sited perpendicularly above and below
the equatorial plane, occupying the axial positions.
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3.2. Infrared spectra

Two types of infrared spectra were obtained concerning the title compound — one that cha-
racterizes the complex as hydrate and the other for the anhydrous complex. The hydrate form
is not stable and after a short period of time transforms into the anhydrous one. The loss of
water in the anhydrous compound expectedly changes the appearance of the infrared spectra in
the H-O-H region, but also is reflected on the vibrational region of CO and SO, groups.

The appearance of the single bands due to the stretchings of the CO and SO, groups of the
saccharinato ligands in the spectrum of the anhydrous complex is consistent with the existence
of a single type of saccharinato ligands in the crystal structure. On the other hand, the bands
due to the stretchings of the CO and SO, groups in the spectrum of the hydrate form appeared
doubled. It indicates that the presence of the water molecules in the complex provokes the
existence of nonequivalent saccharinato ligands in the structure.

The frequencies of the CO and SO, stretchings in the cadmium complex are similar to the
corresponding modes found in the spectra of the other metal(I) 2,2'-bipyridine saccharinato
complexes [8-10]. '

4. CONCLUSION

Two types of complexes of cadmium with saccharin and 2,2'-bipyridine exist - the
hydrate form and the anhydrous one. The anhydrous compound has the formula
[Cd(bpy)a(sac),]. The appearance of the infrared spectrum of the anhydrous complex is in
agreement with the data obtained by crystal structure determination.

(9]}
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AncrpakT. I[1poflonKyBajKi ro HCIUTYBamkETO Ha 2,2°-OUNMPHAMH CaXapHHATHHTE KOMIUTEKCH
CO pa3JIMYHK METAJH, CHHTETH3HPAaH € KOMIUIEKCOT Ha Ka[[MHYM CO caxapiH H 2,2"-OHIHpHIHH.
CTpYKTYpHUTE HCOHTYBaka Ce BpIUEHH, KOPHCTejKM WH(paupBeHa CIEKTPOCKOMMja M
penarencka gudpakuuja. Kpucrarnarta cTpykTypa Ha Oe3BOJHMOT KOMIUIEKC € pelieHa M
yrouneTa 0o R = 0.0675. HajueHo e nexa KaIMHYMOT € OKTae[JapCKH KOOPAHHHPAH CO UETHPH
OMNMPUAMHCKY a30THH aTOMM M [Ba aTOMM Ha a30T WITO NpunafaaT Ha CaXapHHATHHUTE
nurangu. Kopucrejku nHppaupBeHa CIeKTPOCKOIHja, 3aK/IyYeHO € IeKa KOMIUIEKCOT BCYLITHOCT
cejaByBa BO IBe (hOPMH - KaKO XUApaT u Ge3BofieH. XunpaTHaTa hopma € HecTabHIHA H CO
croemwe ja rybu KpuCTalHaTa BOfa, Aofeka OE3BOJHHOT KOMIUIEKC € cTabuieH M He CH ro
MEHYBa CBOjOT u3ryief. [IpoMeHHTe WTO HAaCTaHyBaaT cO ryGeme Ha KpPHCTaHaTa BOJA BIHjAaT
Ha U3rNefoT Ha MH(PALpPBEHNOT CIEKTap, He caMo BO obracTa Ha BUOpalMUTE Ha BolaTa, TYKY
M BO NOApavjeTO Ha JIEHTHTE IITO NoTeKHyBaaT of Bubpauun Ha CO u SO, rpynure.
CosnanunjaTa [OOHEHH CO aHanM3a Ha MHQPALPBEHHTE CIEKTPH C€ KOPEJIHPAHH CO MPBHIHUTC
pe3ysiTaTH 3a KpHCTaJHaTa CTPYKTypa Ha 6e3BOJHMOT KOMIJIEKC Ha KaAMHYMOT KaKoO i €O
CTPYKTYpPHHTE NOJATONH 3a Pa3NHUHA MeTan 2,2 -OMMUPUANHE CaXapHHATHN KOMIUIEKCH [MCTa =
Hg(II), Cu(II), Co(II), Ni(II), Zn(II), Pb(II)].

Knyunn 36oposu: Cd coenuHeHnja, 2,2’-OMNHpUAMH CaXapMHATHM KOMIUIEKCH, CTPYKTYpPHH
UCIHUTYBama
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