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After ionic structures for methyltin and methyl-
lead carboxylates were proposed on the basis of 
their infrared spectra,3,4) Beattie and Gilson5) 
pointed out that the spectral data could be in-
terpreted by assuming a bridge-type coordination 
between the tin and oxygen atoms. Such coordina-
tion has indeed been found in dimeric bis(tri-
methylsiloxy)-tetraalkyl-distannoxanes.6) It seemed 
necessary, therefore, to study the infrared spectrum 
of a compound which leaves no ambiguity in 
interpretation as to its ionic or coordinated nature. 

Two bis(trialkyltin) carbonates, (R3Sn)2CO3, 
R=CH3 (I) and R=C2H5 (II), were prepared by 
treating trialkyltin hydroxide with dry carbon 
dioxide gas. Their melting points and analytical
data are:(I)mp above 200℃;Found:Sn,

61.49;C,21.82;H,4.69%; Calcd: Sn,61.25;

C,21.85;H,4.68%and(II)mp 119-142℃;

Found:Sn,50.41;C,33.35;H,6.24%;Calcd:

Sn,50.32;C,33.10;H,6.41.%  Their infrared

spectra(3-23μregion)were measured by a H三tach三

EPI-2G grating spectrophotometer in Nujol mulls

Wave number, cm-1

Fig.1. Infrared spectra of bis(trialkyltin)carbo-

nates,(R3Sn)2CO3;(a)R=CH3,(b)R=C2H5

(in KBr disks).

TABLE 1. IR sPEcTRA OF BIs(TRIALKYLTIN)

CARBONATES(R3Sn)2CO31N KBI DISK OR

(NUJoL MULL:POSITIONS OF BANDS ASSOCIATED

WITH CO3 GRouP, Sn-C AND Sn…O

(in cm-1)
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and in KBr disks. For the ethyl compound, the 

spectra of carbon disulfide and carbon tetrachloride 

solutions were also measured. The observed 

spectra did not show any essential difference due

to the media in which they were measured. The 

spectra observed in KBr disks are shown in Fig. 

1. In Table 1 the observed frequencies are listed.
The spectra of the 15-35μ region were measured

in Nujol mulls by a Koken double-beam spectro-

photometer model DS-401G equipped with a 
grating and CsBr optics. The data of this region 
are also listed in Table 1.

A free carbonate anion with D3h symmetry has 

only three active bands in its infrared spectra.7) 

Interaction with another species reduces the sym-

metry and gives six bands.8) Each of the compounds 

studied here shows six bands attributable to the 

carbonate group, showing a reduced symmetry. 

The presence of two bands associated with the

Sn-C stretching vibration shows the pyramidal

structure of the C3Sn skelton. A band observed

in the far infrared region can be attributed to a

coordination of Sn…0. Therefore, a bridgc-type

structure such as is shown in Fig.2can be assumed.9)

Fig. 2. The coordinated structure of bis-
(trialkyltin) carbonates.
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