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Abstract 

The complete series of fifteen species of the type 
Sn(SPh),(SePh)Y(TePh)4-x-y, including thirteen new 
species, has been prepared in equilibrium mixtures in 
solution by reaction of equimolar amounts of Sn- 
(EPh)Z and PhzEi (E = E’ = S; E = E’ = Se; E = S, E’ = 
Se; E = Se, E’ = S; E = S, E’ = Te; E = Se, E’ = Te; E = 
S/Se mixture, E’ = Te; E = S/Se mixture, E’ = Se/Te 
mixture) and characterized by ‘19Sn and “Se and/or 
lZsTe NMR as appropriate. The reaction is thought to 
involve oxidative insertion followed by redistribution. 
Equilibrium mixtures of Sn(SPh)X(SePh)4_X can also 
be prepared by redistribution of the known com- 
pounds Sn(SPh), and Sn(SePh)4, and by the redox 
reaction of Sn(EPh), with PhE’H (E = Se, E’ = S; E = 
S, E’ = Se). Protonation of Sn(EPh)a- (E = S or Se) 
with CFaSOaH or CFaC02H is shown to produce 
Sn(EPh)4. The ‘19Sn, “Se and 12’Te NMR chemical 
shifts and the one-bond 119Sn-77Se and ‘19Sn-12sTe 
nuclear spin-spin coupling constants can be fitted 
satisfactorily using established pairwise additivity 
models. There are smooth correlations between the 
NMR chemical shifts of the different nuclei, between 
1J(119Sn-77Se) and 1J(119Sn-12sTe), and between the 
various sets of chemical shift and spin-spin coupling 
data. The possible origins of these correlations are 
discussed. 

Introduction 

By comparison with the Sr?-SR and SnIv-SeR 
bonds, which have been well-studied (see, for 
example, Refs. [l-6]), the S#-TeR bond has 
received little attention. To our knowledge, no com- 
pounds of the type Sn(TeR)4 have been characteriz- 
ed, and the SnIv-TeR bond is known only in a relati- 
vely small number of organotin compounds [2, 
7-91. 
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We report here effective insertion of Sn(SPh)2 and 
Sn(SePh)* into the Te-Te bond of PhzTez to prod- 
uce, ultimately, equilibrium mixtures of Sn(SPh),- 
(TePh& (x = O-4) and Sn(SePh),(TePh),, (x = 
O-4). The presence of three types of readily- 
accessible ma netically-active spin-55 nuclei+ ( “‘Snrt, 
77Se, rZsTe 4 in the kernels of these species make 
them very attractive candidates for scrutiny by multi- 
nuclear NMR. To complete the set of NMR data for 
these model compounds we have extended our study 
to include the remainder of the fifteen members of 
the series Sn(SPh),(SePh),(TePh)+_X-Y. Hitherto the 
only NMR data available for this series were “‘Sn 
NMR chemical shfits for Sn(SPh)4 [5, 61 and Sn- 
(SePh)4 [6], though McFarlane and coworkers have 
presented various NMR data for other series of the 
types Sn(SR)4-Sn(SR’)4 and Sn(SR)4-Sn(SeR’)4 

[61. 

Experimental 

Materials 

Diphenyldi-selenide and - telluride were purchased 
from Strem Chemicals, Inc.; they showed no signifi- 
cant impurities by 13C and “Se or 12’Te NMR and 
were used as received, as were phenylselenol (Strem 
Chemicals, Inc.), benzenethiol (Eastman), trifluoro- 
acetic acid (Aldrich) and trifluoromethanesulfonic 
acid (Aldrich). 

Literature syntheses were used for Ph2S2 [lo] , Sn- 
(EPh)* (E = S or Se) [ 1 I]), (Ph,As)(Sn(EPh),) (E = S 
or Se), and the corresponding Ph,P+ salts [ 121 , and 
Sn(SPh), [6]. The last compound was also prepared 

’ “‘Sn, 8.58% natural abundance, p = -1.8119 fiN; nSe, 
7.58% natural abundance, )J = 0.925 I~; r2’Te, 6.99% 

natural abundance, p = -1.537 pN. 
ttTin also contains other spin-‘/ nuclei that are less favor- 

able for NMR: “‘Sn (7.61% natural abundance, p = -1.732 

ti 1 and ‘tsSn (0.35% natural abundance, p = -1.590 PN). 
*gTellurium also contains another spin% nucleus that is less 

favorable for NMR: “‘Te (0.87% natural abundance, r.~ = 

-1.275 pN, tyz = 1.2 x 1013 y). 
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