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Alkali Metal Hexaphosphenes(4) as Sources for the Polycyclic 
Compounds P,R 3, Cs3 P11 and Cs4 Pi4 

Wolfgang Honle" and Hans Georg von Schnering 
Max-Planck-Insti tut fur Festkorperforschung 
Heisenbergstr. 1 ,  D-7000 Stuttgart 80, FRG 

The a l k a l i m e t a l  hexaphosphenes(4) M4P6(M=K,Rb,Cs) a r e  b u i l t  up i n  t h e  s o l i d  s t a t e  

by ca t i ons  Mt and a monocycl ic s i x  membered p lana r  r i n g  P6'+- /1,2/. Reactions 
w i t h  RC1 (R=SnMe3) i n  glyme a t  -70% l e d  t o  t h e  w e l l  known heptaphosphanor t r i -  
cyclenes P7R3 (a ) ,  and w i t h  P4 i n  2 t o  t h e  undecaphosphide anion Pl13- i n  form 
of the so lvated c r y s t a l l i n e  Cs compound ( b )  as w e l l  as t o  a quadrodecaphosphide ( c )  
PI,,'+-, known a l ready from a sodium compound. 

(a )  9 K4P6 t 36 RC1 7 P7R3 + 5 PR3 t 36 KC14 

(b,c) 14 cs4P6 t 29 ~4 en 8 ~ s s ~ l l e n ,  t 8 cs4p14enx 

The 31P NMR spect ra o f  t he  pu rp le  s o l u t i o n s  o f  t he  compounds M4P6 i n  fi 
y i e l d  a t  t l O ° C  t h ree  s i n g u l e t t s :  

comp. 6(PG4-)  6(P73-) 6(p3-) 

K4P6 t 473 - 123 - 270 

Rb4P6 t 337 - 121 - 266 

cs4P6 t 348 - 115 - 256 

The temperature and t ime  dependent spec t ra  a r e  i n  agreement w i t h  t h e  d i s p r o p o r t i o n  
O f  M4P6 (d ) :  

( d )  M4P6 0.778 M3P7 t 0.556 M3P 

The low f i e l d  s igna ls  we asc r ibe  e i t h e r  t o  a valence f l u c t u a t i n g  u n i t  PS4-  
w i t h  one de loca l i zed  double bond o r  t o  an aromatic 271 ( ' 1 0 ~ )  system w i t h  34 e lec -  
t rons.  Up t o  now a d d i t i o n  reac t i ons  a t  t h e  double bond f a i l e d .  The h igh  f i e l d  

s igna ls  around 6=-120 a re  due t o  t h e  valence f l u c t u a t i n g  anion P73-, whereas t h e  
s igna ls  around 6=-260 o r i g i n a t e  from t h e  so lved MBP compounds. The i n s o l u b l e  
dispersed compounds i n  glyme (-70°C) y i e l d  on l y  a p o o r l y  reso lved  31P HMR m u l t i -  
p l e t t  i n  t h e  low f i e l d  reg ion  (K4P6:  t 90 t o  t 280; Rb4P6: t 120 t o  t 300; Cs4P6: 
t 150 t o  + 350), which i n  general i s  i n  agreement w i t h  t h e  e l e c t r o n  d e f i c i e n t  

compounds. 
/l/ W.Schmettow, A.  Lipka,  H.G. v.Schnering, Angew.Chem. 86( 1974)379; Angew.Chem. 

/2/ H.-P.Abicht, W .  Honle, H.G. v.Schnering, Z.Anorg.Allg.Chem. E( 1984)7 
Int.Ed.Eng1. 13(1974)5 

?lS 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
0
7
:
3
1
 
3
0
 
J
a
n
u
a
r
y
 
2
0
1
1


