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X-Ray Crystal Structure of [AsPh.J+ [NSF,NSO,F]- : Three Different Types of 
S-N Bonds in the Anion 

By B. BUSS,* D. ALTENA, R. HOFER, and 0. GLEMSER 
(Anorganisch-Chemisches Institut der Universitat Gottingen, Tammammstr.  4, D 3400 Gottingen, Germany) 

Summary X-Ray crystal structure determination of 
[AsPh,]+[NSF,NSO,F]- has revealed that the anion 
[NSF,NSO,F]- has three different types of S-N bonds 
with triple, double, and single bond character. 

THE compounds NSF,NSF,l and NSF2NSOF2,2 which have 
been prepared recently, have three different types of 
S-N bonds, which can be formally ascribed as having triple-, 
double-, and single-bond character. Partial hydrolysis of 
NSF,NSOF, leads to the anion NSF,NSO,F-, which is 
isoelectronic with NSF,NSOF, and can be crystallized as 
its tetraphenylarsonium salt. 

Crystal data: tetragonal, space group Pi-S: (No. 81), 
a = b = 18-437(5), c = 7.067(3) (at 20 "C), 2 = 4, 
Do = 1.56 g ~ m - ~ .  A total of 2753 unique intensities were 
recorded on a computer-controlled four-circle diffracto- 
meter. The structure was solved by Patterson, Fourier, 
and least-squares techniques. The final R-value (taking 
anisotropic vibration into account) is 6.4%. 

The structure consists of the cations [As(Ph),]+ and the 
anions NSF,NSO,F- which Van der Waals contacts between 
them. There are three crystallographically independent 
[As(Ph),]f cations which have nearly-tetrahedral sym- 
metry consistent with structures of other similar mole- 
cules.3 The anion consists of two corner-sharing tetra- 
hedra, where the corner is occupied by a nitrogen atom and 
the two centres of the tetrahedra by sulphur atoms. The 
overall structure of the anions is very similar to that of 
isoelectronic species, e.g. the imido-disulphate anion 
[NH(S03),]2-,4 and especially the inorganic pyroanions 
X20,Y-.5 The structure of the anion [NSF,NSO,F]- is 
shown in the Figure.? 

The anion has as expected, three different S-N bond 
lengths which can be ascribed bond orders of 2.5, 1-35, and 
1.9 for S(1)-N(l), S(l)-N(2), and S(2)-N(2), respectively.6 
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FIGURE. The structure of the anion [NSF,NSO,F]-. Bond 
lengths (A) and bond angles (") are: S(1)-N(l), 1.439(10); S(1)- 
N(2), 1.587(9) ; S(2)-N(2), 1-517(9) ; S-F lav), 1.514(9) ; 32)-0(1),  
1-391(10); S(2)-0(2), 1.368(10); and S(l)  - - - S(2), 2.686(7); 
LS(l)-N(2)-S(2), 119*9(9) ; LF(3)-S(2)-0(2), 105.6(9) ; LF(1)- 
S(l)-F(2), 98.5(9) ; LN(l)-S(l)-N(2), 128*9(9) ; LO(l)-S(2)-0(2), 
115.4(9); LN(1)-S(1)-F(l), 113*9(9); LF(3)-S(2)-0(1), 102.3(9); 
and L N( l)-S(l)-F(2), 11 5.6 (9). 

The S-F and S-0 bonds are short compared to those in 
other similar molecules, e.g. in the NS0,F How- 
ever, the F-S-F angle is relatively large (98.5") compared 
to that in the NS0,F group (90~6O).~ It is interesting to 
note that the F-S-F angle (102.0") in OSF3+ is much 
larger while the cation has much shorter S-F bonds.s In  
the anion [NSF,NSO,F]- the S - - * S contact is very short 
which is similar to those in cyclic sulphur compounds, e.g. 
S4N4.g 
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