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S,S'-DIORGANO DERIVATIVES OF THE PzN4Sz RING: LITHIUM HALIDE 
ADDUCTS, UNSYMMETRICAL DERIVATIVES AND CONFORMATIONAL 

ISOMERS 

RAWER VOLLMERHAUS, ROBERT W. HILTS, MASOOD PARVEZ, XIAOLIANG GAO AND 
TRISTRAM CHIVERS, Department of Chemistry, The University of Calgary, Calgary, Alberta, 
Canada, T2N 1N4 

Abstract The reaction of [Li(Ph4P2N&R)THFI2 with alkyl iodides R'I produces the 
unsymmetrically substituted derivatives PbP2N4(SR)(SR) as lithium iodide adducts. The 
coordinated LiI is readily removed in CH3CN or CH2Cl2 to give the eight-membered rings in a boat 
conformation (3 31P = 14-17 ppm). The boat conformers readily isomerize to the corresponding chair 
isomers (3 3lP = 25-29 ppm) upon gentle heating. 

Ring systems of the type 1,5-QP2N&R2 are hybrids of the well kown cyclotetraphosphazenes 
(R2PN)4 and the tetrameric cyclothiazyls (NSR')4. The symmetrically substituted derivative 
PhqPzNqS2Me2 has been known for many years' and we have developed improved routes to such 
derivatives (see methods (a) and (b) in Scheme l).*3 These heterocycles may be useful as 
multidentate ligands or as precursors for hybrid PN/SN polymers. The recently discovered 
organolithium derivatives of the type [Li(PbP&S2R)THFl24 should be convenient reagents for the 
synthesis of unsymmetrically substituted derivatives PkP2N4(SR)(SR1) by reaction with alkyl iodides 
(see method (c) in Scheme 1). 

The initial product of the reaction of [L~(P~PzN~S~R)TE.IF]Z (R = Me, tBu, Ph) with methyl or ally1 
iodide is the lithium iodide adduct of PbP2N4(SR)(SR'). These adducts have been characterized by 
elemental analysis and by 'H, 'Li and 3lP NMR spectoscopy. Analogous LiBr adducts are obtained 
by the alternative synthetic method (d) (see Scheme 1). 
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Ph2PN2(SiMe3)3 [ (Ph4P2N4S2R)Li*THFI2 

3 PhSCl 

2RI 

R I  

R'Li 

Ph4P2N4( SR)( SBr) 

SCHEME 1 Synthetic routes to symmetrical (R=R) and unsymmetrical (R#R') PbP2N4(SR)(SR) 

The coordinated LiX in these adducts can be readily removed by dissolution in CH3CN or CH2Cl2 to 
give the heterocycles P~PZN~(SR)(SR) as the boat conformers, which are characterized by 3lP 
NMR singlets in the narrow range 14-17 ppm. The boat conformers slowly isomerize in CH2C12 or 
CH3CN at mom temperature (more rapidly on gentle heating) to give the thermodynamically favoured 
chair conformers, which exhibit characteristic 3*P NMR resonances at 27-29 ppm (see Figure 1). The 
conformational assignments have been confiied by X-ray structures of several derivatives. 

FIGURE 1 (a) LiI adducts, (b) boat and (c) chair conformers of PbP2N&R)(SR) 
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