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STRUCTURES AND BONDING PROPERTIES OF HALOTRIAZINES 
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and HEINZ OBERHAMMERC) 
a)  Institut fiir Anorganische uud Physikalische Chemie der Universitiit Bremen 
b) Institut fiir Organische Chemie der Universitiit Bremen, Lmbener Stralie NW2, 

c) InstiM fiir Physikalische und Theoretische Chemie der Universitiit Tubmgen, Auf 
Postfach 330440,D-28334 Bremen, Germany 

der Morgenstelle 8, D-72076 Tiibmgen, Germany 

Abstract Syntheses and structures of halotriaziues (XCNh(XSNh-n, 
(XCNk(XzPN)3 and (XSN)n(XS(O)N)3,n (X = Cl, F; n = 0-3) are systematic* 
mvestigated. From the structural data simple bonding models are derived. 

Triazines ( W ) 3  with RA = RC, RS, RS(0) and R2P are known m the literature[l,2]. 
Remarkable for this class of compounds is that the RA- units can be randomly 
exchanged. We are especially interested m ringhalogenated heterocycles 
(XANk(XAN)3,, (with XA#XA'= XC, XS, XS(O), X2P and X=Cl, F) because here 
the special iduence of the different building blocks on structure and reactivity can be 
directly compared. Recently we prepared (CICN) (ClSNh [3] the last missing member m 

the trichlorotriazine series 

ClCN + 2/3 (ClSNh - (ClCN)(ClSN)2 

1 +A@2 - (ClCNMFSNb 

2 +A@2 - (FCNXFSNb 

1 

2 
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242 S. -J. CHEN et a1 

1 is fluorinated by AgF2 to give 2, primary attack at the sulfur is observed. When the 
reaction time is extended the llly fluorinated product 3 is isolated m high yield. Strong 
Lewis acids abstract sulfur bonded halogen to form stable salts, e.g.: 

(FCN)2(FSN) + AsF5 - 
(FCNXFSNb + AsF5 - 
(FCN)2(FSN) + Me3SiC1 - 
(FCN)(FSN)% + 112 Sic4  - 

(FCN)2( SN)’ h F 6 -  
4 

(FcN)(FsN)(sN)+ h F 6 -  
5 

(FCN)2(ClSN) + Me3SiF 

(FCN)(ClSN)2 + 112 SiF4, 
6 

7 

while weak chloroacids, e.g. Me3SiCl or SiCb, selectively exchange the sulfur bonded 
Buorine. 
The x-ray structures of (CICNh(CISN)3_n (n = 1-3) [l] are reported and compared with 
(NSClb [4], the complete fluoro series (FCNh(FSN)3_, (n = 0-3) [ 5 ]  was investigated 
by electron diflkaction. A bonding model for these triazines was developed to explain the 
experimental structures [3]. Comparison of the x-ray structures of 1, 2, 3, and 7 shows, 
that CIF exchange has only little infhrence on the intramolecular bond distances. 

In the chlorophosphazine system (ClCN)n(C12PN)3-n (n = 1,2) were prepared according 
to literature methods [6, 71, fluorination by SbF3 and other fluorinating agents were only 
partially successfull for n = 2 . 

(CICN)2(C12PN) + 213 SbF3 

2Me2NSiMe3 I -2MejSiF 

(ClCN)@$’N) + 213 SbC13 

2 Me2NSiMe3 I -2 Me3SiF 

8 9 

(Me2NCNh(F2PN) 

11 

The structures of (ClCN)(C12PN)2, 8-10 are reported. The dependence of the mtramo- 
lecular bond distances m phosphatriazines ClCNk(C12PN)3,, can be descried by a 

similar model as developed for the chlorotriazines. 
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HALOTRIAZINES 243 

The structure determination of 4 shows a planar [(FCN)(SN)]+-hg (similar to 

[(PhCNh(SN)]+ [9], suggesting that the pseudo-three coordinated sulfur is part of the 
6x-system. Attempts to abstract C1- or F m 8 or 11 fiom the tetracoordinated 
phosphorus were unsuccessfun: 

In the oxotrichlorotritriatriazine-system (NSCl)#S(O)C1)3-n [ 10,111 we recently 
reported the structures with n = 42 [9] and that of &(NS(O)C1)3 [12]. Now we 
succeedet m solving the structure of cis-(NS(O)F)3 m the solid state and m the gasphase. 
Fluorination of (NSCl).L(NS(O)Cl) by AgF2 is known to give (NSF~(NS(0)Cl) [lo], 
this rearranges slowly to (NSCl).L(NS(O)F) with an unusual long S(VI>F bond. 
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