
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 30 January 2011
Access details: Access Details: Free Access
Publisher Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Phosphorus, Sulfur, and Silicon and the Related Elements
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713618290

Less Frequent Coordination States

To cite this Article (1983) 'Less Frequent Coordination States', Phosphorus, Sulfur, and Silicon and the Related Elements,
18: 1, 453 — 460
To link to this Article: DOI: 10.1080/03086648308076053
URL: http://dx.doi.org/10.1080/03086648308076053

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t713618290
http://dx.doi.org/10.1080/03086648308076053
http://www.informaworld.com/terms-and-conditions-of-access.pdf


Phosphonu and Sulfir. 1983. Val. 18 pp. 453460 
OM8-661X/8311801-0453/$18.S0/0 

0 1983 International Union of pure and Applied Chemistry 
Printed in the United Soles of America 

D I E L S  ALDER REACTIONS INVOLVING THE P=C DOUBLE BOND I N  DICOORDINATED PHOSPHORUS 

Y . Y . C .  YEUNG LAM KO a n d  R .  CARRIk .  
C0MPOUM)S. X-RAY STRUCTURE. OXIDATION. 

G r o u p e  d e  P h y s i c o c h i m i e  S t r u c t u r a l e ,  E.R.A. no 389, U n i v e r s i t e  d e  P e n n e s  I, 
3 5 0 4 2  RENNES CEDEX. 

Abstract  : Em0 r u l e  i n  Diels-Alder r e a c t i o n  with the\P=C:double bond. 

cycloaddi t ion occurs a t  the  ‘P=C( double bond and not  the  ‘N=C(double b n d  . A n  analo- 
1 ,2 ,3diazaphosphole  1 r e a c t  a s  a dienophi le  with 2,3 dimethyl butadiene. The (4 + 2) 

gous arsenic  compound r e a c t s  s i m i l a r l y  while t h e  ni t rogen analogue 
does not .  The phosphorus adducts  a r e  e a s i l y  oxidized. 

Compatrd 1 (R = MeCOf r e a c t s  a l s o  with cyclopentadiene.  Already 
a t  roan temperature, the k i n e t i c  (ENDO) adduct i s  i n  equi l ibr ium with 
the  thermdynanic  (EX04 adduct ( t rapping experiment) .  The l a s t  one 

(more than 95 li a t  equi l ibr ium) could be i so la ted  pure and its s t r u c t u r e  has been de- 
termined by X-ray s tudy.  To our knowledge, t h i s  is the  f i r s t  time where t h e  ENDO r u l e  
involving a nonhetercdiene and a dicoordinated phosphorus dienophi le  is followed. Trea- 
ted by s u l f u r  i n  boi l ing  benzene, t h e  EX0 isomer l e a d s  t o  two adducts  s u l f u r i z e d  af t h e  
Phosphor s atom ( reac t ion  of both ENDO and EX0 adducts  i n  equi l ibr ium) ,  NMR d a t a  ( H,  

3C and ‘lP) and miss spectrolnetry a r e  i n  agreement with the s t r u c t u r e  of the  g r d u c t s .  

P =CH 
1 - 

THE REACTIONS OF ADDITION TO DERIVATIVES OF 2-COORDINATED P AND AS 
ATOMS 

B.A.Arbuzov, E.N.Dianova. The A.M.Butlerov Chemical Research 
Institute, University, Lenin st.,18, 420008, Kazen, USSR 

The reactions of diazaphosphols with diazocompounds and 2,s-diphenyl- 
diazaarsole with diphenyldiazomethane and nitrons were thoroughly stu- 
died. The direction of this process w a s  shown to depend on the structu- 
re of basic compounds and experimental conditions. Diphenyldiazomethane, 
methylphenyldiazomethane, diazofluoren add to P-C bond of diazaphosphols 
with the formation of the bicyclic heterocycles. In these compounds 
phosphorus atom occupies the top of 3- and 5- as well as 5- and 5-membe- 
red ring system. Diphenyldiazomethane and nitrons was also shown to add 
to As=C bond of diazaarsole, forming bicyclic As-containing compounds. 
The biphosphoric tricyclic compound w a s  obtained by interaction of di- 

azaphosphols with 2-diazopropane. The formation of this substance may be 
presented as l,3-cycloaddition of diazaphosphols to diylid. 
The structure of the products was affirmed with the help of 

13C NMR and IR spectra as well as radiographic method. 
H,  31P, 
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454 LESS FREQUENT COORDINATION STATES 

COMPARATIVE STRUCTURAL STUDIES OF TWO ORIGINAL ADDUCTS OF DIBORANE : WITH 
THE "CLOSED" FORM OF CYCLENPHOSPHORANE AND WITH THE "OPEN" FORM OF 

G.***;  PACE, S .  ; RIEStS, J.G.*. L a b o r a t o i r e  de Chimie Minera le '  Mol6cu;aire. E.R.A. n"473 ,  P a r c  V a l r o s e ,  
06034 NICE Cedex, France. 
d ' E t u d e s  N u c l Q a i r e s  de Grenoble,  85 X ,  38041 GRENOBLE Cedex, France .  *** L a b o r a t o i r e  de  C r i s t a l l o c h i m i e ,  Un i -  
v e r s i t Q  de Rennes. 35042 RENNES Cedex, France .  

CYCLAMPHOSPFORANE (CYCLAMPHOSPHANE). DUPART J.M.*- GRAND, A.**; LE BORGNE, 

L a b o r a t o i r e  Assoc ie  au  CNRS n o  321, Wpar ternent  de Recherche Fondamentale,  C e n t r e  

The s t ructures  of bis(boranekyc1enphosphorane 1 and bis(boranekyc1arnphosphane 2 have 
been established by X-Ray diffraction. Both show many remarkable  features : 1 provides t h e  
first  example of a s table  H~B-N-P-N-BHs sequence, t h e  arrangement  of t h e  five bonds around 
phosphorus is surprisingly close to a regular tr igonal bipyramid. 2 i s  t h e  first structure established 
for t h e  "open" form of a te t racycl ic  tetraaminophosphorane. The diverse P-N bonds lengths,  
t h e  pyramidal character  of t he  nitrogen atoms and the  conformation of the  cycles will b e  discussed. 

P-N1 : 1 , 6 9  8. 
P-w2 : 1 , 6 5  I( 
P-N3 : 1 , 6 4  1 

'M 11-B : 1 , 6 2  f 

1 /B"J P-11, : 1 , 0 7  8 
N-P-N P-Ne : 1 ,65  8. 

t l - B  : 1 , 6 0  

P-H : 1 ,25  8 
2 P-B : 1.06 1 1 

% 

DIPHOSPHENES : SYNTHESE ET REACTIVITE 

J .  Escudie .  C .  Couret ,  J .  SatgB, S.A. Thaoubane e t  H .  Ranaivonjatovo 
Uii ivrcsi t t ;  P .  S a b a t i e r ,  ERA 829 CNRS, 118 r o u t e  de Narbonne, 31062 Toulouse cedex,  France 

Lcs diphosphenes RP=PR', molecules  con tenan t  deux atomes de phosphore dicoordonnEs 
doublcnent  lies, s o n t  connus depuis  peu.  Un nouveau diphosphene s t a b l e ,  l e  b i s [ t r i s ( t r i m Q -  
thylsily1)m~thyl~diphbsphbne ( ~ ~ e 3 S i ) 3 C - P = P - C ( S i M e 3 ) 3  (1)  a Q t G  s y n t h Z t i s 6  p a r  a c t i o n  du 
t e r t - b u t y l l i t h i u m  s u r  l a  dichlorophosphi.ne co r re spondan te .  

ue l ' i n s a t u r a t i o n ,  i l  peut  d t r e  un e x c e l l e n t  p t g c u r s e u r  de phosphinidene (Me3Si)gC-FL 

t i o n  d 'echange e n t r e  phosphioes  d i s i l i c i e e s  e t  d i ch lo rophosph ines  e t  c a r a c t 6 r i s E s  p a r  
r e a c t i o n  de condensat ion s u r  dcs p e t i t s  c y c l e s  ou de c y c l o a d d i t i o n  sur des d iSnes  conjupuBs. 
Les a d d u i t s  obtenus avec l e  cyc lopen tad iene  a p p a r a i s s e n t  comme d ' e x c e l l e n t s  p r e c u r s e u r s  de 
tiiphosphenes i n s t a b l e s  inais de hau te  r e a c t i v i t g  : 

L'gtude de l a  r C a c t i v i t 6  de c e  diphosphene montre que,  o u t r e  des  p r o p r i P t e s  decou lan t  

Des diphosphgnes symgtr iques ou d i s symet r iques  o n t  pu Sgalement B t re  obtenus p a r  rEac- 

A 

&PR$ PR 

Les r g a c t i o n s  de ces  diphosphPnes avec d i v e r s  s u b s t r a t s  i n s a t u r c s  s e r o n t  p rSsen t6es .  

(1) C .  Couret ,  J .  Escudi6,  J. Sa tge ,  Tetrahedron L e t t .  (1982),  2, 4941 
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LESS FREQUENT COORDINATION STATES 455 

LE PREIIIER UIARSENE STABLE : LE BIS [TRIS(TRIMETHYLSILYL)METHYL JDIARSENE 
par C. COURET+, J. ESCUDIE+, Y. MADAULE~, H. RANAIVONJATOVO+ er J.G. WOLF' 
+ Universiti. Paul Sabatier - Laboratoire de Chimie des Organomingraux - ERA 

CNKS no 829 

* Laboratoire de SynthSse et Physicochimie Organique - EKA CNRS no 686 
1111, route de Narbonne - 31062 Toulouse cedex 

dous avons realis6 l a  synthPse du premier diarssne stable 1 : 

(Me Si) C-As=As-C(SiMe ) (Me3Si)3C-As-As-C(SiMe \ /  3 3  ) 3 3  3 3  
1 s 2  

par action de (Me Si)3CLi sur AsC13 ou du tert-butyllithium sur (Me Si) C-AsC12. Ce 

compos6 purifiC par chromatographie liquide s u r  colonne de silice Lspectromdtrie de 

massf : m/z = 612, UV 380 et 505 nm ; cryoscopie = 608 ; RMN H 6 = 0,30 , PF = 86-88" 

(uGc)] rdagit plus facilement avec le soufre que son homologue phosphore : nous avons 

obtenu ainsi le premier diarsathiiranne 2 . 
L'etude cinetique de l'evolution de ce diarssne en solution non polaire est en cours. 

3 3 3  

1 

PHOSPHORANUGES PREPARES A PaRTIR D'A141NODIPCIDES 

B. GAERIGUES E.R.A. ?lo 926 - U n i v e r s i t e  Psul Sabat ier ,  31062 Toulouse Cedex 

L ' a c t i c n  ces bases (net , DEN) sur  l e s  phosphoranes 1 condu i t  2. un S o u i l i b r e  

Ces p5osphoranures nan i fes ten t  des p r o p r i e t e s  i n te ressan tes  v i s - 2 - v i s  des reac-  

phosphorane 
phoranure 2. 

phosohoranut-3. Cet e o u i l  i b r e  est fortenent-deplace vers l a  f o r c e  phos- 

t i  f s 61 ec t rooh i l es .  

nes cor,tenant un r a t e  an inodiac ide s u b s t i t u e  a e t e  rea l i see (R2  , R3 = CH3 , 'sH5) 
Dans l e  bu t  d ' o b t e n i r  des phosphoranures F lus  s tab les  l a  synthese de phosphors- 

- 1 R, = CH3 , 'gH5 - 2 R1 = CH3 , C6H5 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
0
:
1
5
 
3
0
 
J
a
n
u
a
r
y
 
2
0
1
1



456 LESS FREQUENT CoORDINATlON STATES 

kCTIOF! DES ORGANOMAGMESIENS SUR LES DERIVES DU TRIAZAPHOSPHOLE-I - 2  4 3 ,  
C .  HADDAD, Th. N'GANDO M'POHDO, L. L0PEZ.G. CARUANh e t  J .  GARRAf!S: [ l n i v e r s i t e  P 

Sabat ier ,  E.R.A.-C.1l.R.S. 926 118 Route de Narbonne 31062 Toulouse Cedex FRAECE 

La synthese d 'a l ky lphosph ine  AlkPY e s t  souvent d i f f i c i l e .  llous avons pens6 que l a  
r e a c t i o n  d'organonagnesiens su r  l a  doub?e 1 i a i s o n  P=N de phosphazgnes du phosphore 111 
p o u r r a i t  6 t r e  une nethode de synthese de ces deriv;s, se lon l a  r e a c t i o n  : 

HX -P=N- t RMgX --.r-P - N- __c -P-F!H- 
1 
R AgX R 

Pous avons essaye c e t t e  r e a c t i o n  su r  l e s  t r iazaphospholes (T.P..P. ). C e l l e - c i  e s t  
d i f f e r e n t e  su i van t  que l ' o n  a a f f a i r e  a des de r i ves  du t r iazaphosphole s u b s t i t u e  en 2,5 
ou en 1,5. Dans l e  premier cas nous avons i s o l e  des composes d ' a d d i t i o n  1 

";x 

k p /  
2 r N \ p - R  R = CH3 , C2H5 , i P r ,  ... C5H5 

dOs ?I l ' e q u i l i b r e  : 2RIlgX -MgR2 t MgX 

ou de complexationpAP.. .MgX2] 

I . L ' h y d r o l y s e  ( o u  l ' a l c o o l y s e )  
fiienagee de 1 condu i t  a l a  t r iazaphosphol  i n e  correspondantz. 

e t  l e  t r iazaphosphole sans ouve r tu re  de l a  double l i a i s o n .  
Dans le-second cas on a seulement f o r a a t i o n  d ' u n  cofiplexe i n s t a b l e  e n t r e  l e  r e a c t i f  

L ' e tude  e s t  pou rsu i v ie  sur  d ' a u t r e s  cornposCs du phosphore dicoordonne. 

THE REACTION OF S-ALKYLATED THIOP,VIDES WITH PCL3: 

A ROUTE TO A NEW HETEROCYCLIC SYSTEV IdITH DICOOEOINATED PHOSPHORUS 

Kons tan t i n  Karaghiosof f  and A l f r e d  Schmidpeter 
I n s t i t u t  f u r  Anorzanische Chemie der  U n i v e r s i t a t  Elunchen, MeiserstraCe 1, 0-8000 Munchen 2 

The phosphaalkene group i s  h i f h l y  s t a b i l i z e d  as p a r t  o f  a fivemembered 5,  he te rocyc le .  
Un fo r tuna te l y  j u s t  few types are access ib le  as y e t .  
new examples, we found t h a t  PCl3 r e a c t s  w i t h  S -a l ky la ted  thioamides and t r i e t h y l a m i n e  t o  
g i v e  t h e  novel 1,3,4-thiazaphospholes: 

I n  l o o k i n g  f o r  s y n t h e t i c  r o u t e s  t o  

R CH3CII  R 
B r -  t PC13 t 4 N E t 3  * ks)- t 4 HNEt3(C1,Br) 

ooc N / I?' 
L R = Ph,fle2H R ' =  Ph,COOEt 2 h - 4 d 'd' 

The synthes is  s t r o n g l y  depends on proper  cond i t i ons .  Other c o n d i t i o n s  lead t o  d i f f e r e n t  
products .  
The thiazaphospholes show 31P chemical s h i f t s  o f  250 t o  300 t o  low f i e l d ,  i . e .  i n  t h e  
ranse observed f o r  o t h e r  azaphospholes too.  
pounds and they o f f e r  t h e  unique p o s s i b i l i t y  t o  compare the  t r a d i t i o n a l  h e t e r o c y c l i c  
members 5 and N and the  newcomer P i n  the  same r in !  and i n  the  l i k e  s i t u a t i o n ,  i . e .  
d i coo rd ina ted  and o f f e r i n g  a l one  p a i r  o f  e lec t rons .  

They a r e  s t a h l e  and r a t h e r  i n s e n s i t i v e  com- 
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LESS FREQUENT COORDINATION STATES 457 

EVIDENCE OF THE FIRST EXAMPLE OF AN EQUILIBRIUM BETWEEN A TETRA- 
PHOSPHAHEXADIENE AND A TETRAPHOSPHABICYCLOHEXA”. F. Knoll, W. Paulen 
and R. Appel, Anorg. Chem. Institut Universitlt Bonn, 

Gerhard-Domagk-Str., D-5300 Bonn, W.-Germany. 

The target molecule, a mixed CF, -probe attached O-silyl/N-aryl(silyl) 
carbon substituted compound was synthesized via a condensation reaction. 

tBu-P P-Ph < tBu-P-P-Ph , tBu-P-P-Ph 
11 I t  f f  I 1  

, I  
TmsOC CN(C, H, CF, ) T m s  TmsOz CN(C6 H, CF, ) T m s  TmsOC-CN(C6 H4 CF3 )Tms 
tBu-G-G-Ph tBu-P F-Ph tBU-P-P-Ph 

The molecule exists in solution in a dynamic equilibrium with it‘s 2+2 
cyc lo  :dduct as well as with itself, showing the phenomenon of the iden- 
tical Cope” rearrangment. The two different compounds can be isolated 
and characterized by x-ray determination and J’P-solid-state-n.m.r.. 
The two different equilibria can he detected by 1 H , ’ 9 F , ’ 5 C  and 31P high 
resolution n.m.r. 

The thermodynamic data will be given and discussed in comparison to 
analog pure organic systems. 

ACYCLIC AND BICYCLIC ALKOXYPHOSPHORANES WITH ELECTRONWITHDRAWING 
SUBSTITUENTS. L. N. Markovski,A, V Solov’ev,Yu. G. Shermolovich. Institute 

of Organic Chemistry Academy of Sciences of Ukrainian SSR,252660,Kiev gq, 
USSR. 
The comparative study of bicyclic (I) and acyclic oxyphosphoranes ( 2 ) ,  
derived from 2,6,7-tris(trichloromethyl)-1,4-diphospha-3,5,8-trioxabicyc- 
lo(2,2,2)octane and tris(2,2,2-trichldroethyl)phosphite respectively,have 
been carried out with the aim to investigate bicyclooctane structure 
influence on thermal stability and reactivitAnin pentacoordinated phospho- 
rus compounds. The presence of caged fram%\own to stabilize the phospho- 
rus pentacoordinate state in bicyclic dihalogenophosphoranes (1 )  compared 
to acyclic ones (2). 
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QUELCUES RESULTATS RECE!!TS DANS LA CHIKIE DES PHOSPHENIUEIS 
tiarie-Rose MARRE, Michel SAEICHEZ, Jean-Frangois B R A Z I E R ,  Jacques BELLArl e t  Robert ClOLF 

Narbonne 31062 Toulouse Cedex (France) 
tqu ipe  de Recherche Associee, n" 926 C.H.R .S . ,  U n i v e r s i t e  Paul Saba t ie r ,  113 r o u t e  de 

+ 
Les ca t i ons  d i cova len ts  du phosphore [ -P- ]+ ,  envisaoes depuis t r e s  lonotemps (Cl-P-C1 

dans l a  r e a c t i o n  de F r i e d e l  e t  C r a f t ) ,  observes comrnunement en spect roaraphie de masse, 
c la i remen t  ca rac te r i ses  en 1972 (Fleming e t  c o l l .  Hutch ins e t  c o l l . )  sont actue l lement  
1 ' o b j e t  d 'e tudes o r i g i n a l e s  e t  i n te ressan tes  (Cowley e t  c o l l . ,  Paine e t  c o l l . ,  Pa r ry  e t  
c o l l  . e tc . .  . 1. 

d u i t  aux iminophospheniums [ R-Pl=P-(N<)2] +. Les donnees spectropraphiques d e t a i l  l ees  sur  

p l u s i e u r s  des ca t i ons  obtenus (RHr! de I H ,  31P,  13C e t  2 7 A l )  demontrent l a  s t r u c t u r e  de 
ceux-c i .  rlous montrons que l a  r e a c t i o n  passe b ien  pa r  l e  c a t i o n  phospheriurn e t  non pa r  l e  
d e r i v e  t r i c o v a l e n t  du phosphore (>&)2P;C1 , q u i  a s e r v i  a l e  pr6parPr. (Ce aui  r e v i e n d r a i t  
a l o r s  a une r e a c t i o n  de Staudincrer o r d i n a i r e ) .  De l a  meme maniere, l ' a c t i o n  du sou f re  sur  
l e s  phospheniums condu i t  aux thiophospheniums. (Flarre e t  c o l l .  P e t  S, 1982, 13, p. 327. 
Sanchez e t  c o l l .  P e t  S, 1983, 2, p. 331). 

Sur 4 exemples de type [>N-P-N<]' nous montrons que l ' a c t i o n  des azotures R-N3 con- 

._ 

SPIRANNES DU BORE ET IIHYDROXYPHOSPHORANES - TAUTOMERIE ET ACIDITE -*UNOZ, 
L. LAMANDE ET D. BOYER - ERA No 926 - UNIVERSITE PAUL SABATIER - 118 ROUTE DE NARBONNE- 
31062 TOULOUSE CEDEX - FRANCE. 

En s o l u t i o n  dans l e  THF ou CD3CN. l e s  borates 1' e x i s t e n t  sous l a  forme d ' u n  e u i l i b r e  (1). 
Dans le DMF ou l e  DMSO, ce d e r n i e r  e s t  d e p l a c 6 o t a l e m e n t ,  d 'apres l a  RMN de lqB, vers l e  
sp i ranne 1. L ' e q u i l i b r e  (1) e s t  comparable au s y s t h e  ( 2 ) .  Dans 1: to luene,  c e l u i - c i  e s t  
ent ieremest  deplace, d 'ap res  l a  RMN de 31P. ve rs  l e  phosphorane 2 , a l o r s  qu'en s o l u t i o n  
dans l e  DMF ou l e  DMSO, c ' e s t  l a  forme 2 q u i  e s t  seule pr6sente.Te.s pKa des composes 1 e t  
- 2, determines par  t i t r a t i o n  potent iometFique dans le DMSO e t  l e  DMF. correspondent a dzs 
ac ides au moins auss i  f o r t s  que 1 ' ac ide  p i c r i q u e .  Le remplacement du l i g a n d  dhydroxyacide 
par  l e  l i g a n d  ethanedio l  amene une baisse imoor tante de l ' a c i d i t e .  

1 t -  
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LESS FREQUENT COORDINATION STATES 459 

THE REACTIONS OF TWO- AND THREE- COORDINATE ACYCLIC PHOSPHAZENES WITH 
ORGANOMETALLIC REAGENTS.,V.D.Romanenko,V.I.Schul'gin,L.N.Polyachenko, 

E.O.Klebanskii.1nstitute of Organic Chemistry Academy of Sciences of 
Ukrainian SSR,252660,Kiev,USSR. 

The aminoiminophosphines >N-P=N\ (1) are reactive toward a serie of such 
strong nucleophiles as alkyl 1ithiums.Treatment of 1 with MeLi to afford 
the ionic species [)N-P (Me)-id-Li+ in which methyl group is directly atta- 
ched to the phosphorus. An extension of this approach to functionalized 
alkyl lithiurns such as (Me Si) CCILi. allowed as to prepare new three- 

phosphazenes 3 (X-NR,S,Se) at phosphorus to give compounds 4 which in 
turn can react with metal halides (M=Sn,Ti) to give ring coupled species 
5 .  -0rganolithiums reagents react with phosphazenes 3 to yield 6. 

coordinate phosphazenes 3 3 2  [X= C(SiMe3)*I.- Alkyl- or aryl lithiums attack 

R2B-P 3 MeLi, '2%# R%Am, Rp\# \  1 

(3 )  d ' H ( R ) L i  (4 )  a'* (5) R'/ 4dfi\(6) 
The results of reactions of two- and three-coordinate acyclic phosphaze- 
nes with compounds containing M-Si bond 
ted. 

(M=Li,Al,Hg) will also be presen- 

EIS(PHOSPH0RANYL)ACETYLENES E. Fluck and J. Svara Gmelin-Inst. f. Anorq. Chemie u. 
Grenzgebiete d. Max-Planck-Gesellschaft,Varrentrappstr. 4 0 / 4 2  E-6000 Frankfurt a.M.90 

Inst. f. Anorq. Chem. d. Univ. Pfaffehwaldrinq 55, D-7000 Stuttgart 80 

In bis[bis-(diethy1amino)phosphanyl)acetylene I [ l ]  one diethylaminogroup on each phos- 
phorus atom can be exchanged for fluorine by AsF 
rination of I and I1 with SF4 the corresponding ~is(phosphorany1)acetylenes I11 and IV 
are obtained. 

to give compound 11. B y  oxidative fluo- 

I 3 Et NFP-CIC-PFNEt2 I1 2 (Et N) P-C=C-P(NEt ) 2 2  
kF4, Et20 1SF4. Et20 

Et NF P-C€C-PF NEt2 IV (Et 2 N) 2 2  F P-CEC-PF2(NEt2)2 111 2 3  3 

I11 is a colorless solid, m.p. 107,5-109,5 OC (space group 141/a, tetraqonal, a=b=14,053, 
c=12,360 8 ;  2=4; CzCc=1,202; C-P=1,778; P-F=1,631 8; [21). 
The result of the reaction 

is reported. 
4 C1 P-CSC-PC12 t SF 2 

[l] W. Kuchen and K. Koch, 2. Naturforsch. x, 
74 (1972). 

1189 (1970); Z .  anorg. allg. Chem. 394, 

2 E. Fluck, J. Svara, and J.J. Stezowski, Chem.-Ztg. 106, 439 (1982). 
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LESS FREQUENT COORDINATION STATES 

NEIJ CHIRAL SPIRO-BICYCLIC PHOSPHORANES 

Franc ine  ACHERa, Sy l  v a i n  JUGEb e t  l l i c h e l  WAKSELMANa 
a )  CERCOA-CNRS T h i a i s  b )  L a b o r a t o i r e  de Chimie Senera le ,  CNAH, P a r i s .  

The r e a c t i o n  o f  2-hydroxy-5-nitro-benzyl bromide 1 w i t h  a c h i  r a l  2-phenyl-oxaza- 
p h o s p h o l i d i n e  
spiro-bicyclic-phosphorane 3 ( + )  o r  3 ( - )  ( 6 3 f P  = -28 .6) .  The t r a n s f o r m a t i o n  o f  2 
i n t o  4 and then  

d e r i v a t e d  f rom (t) o r  ( - )  e h e d r i n e  g i v e s  a c h i r a l  f i v e  f i v e  

i s  9.udiedT 
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THE E S T 3  ALI:YL EXCHAilGE R U C ? I O E !  CP CJJINC&IEVALB;? PXDSFIIOIIUB ESTERS WITJ! ALKiiL 
HALIDE IN THE PHZSENCE CF SODIUM HALIDE.  Yuan Chengye, Ye Weizhen and Zhou Cuo- 
w e i .  Shanghai I n s t i t u t e  of  Organic  Chemistry,  Academia S i n i c a ,  34: L i n c l i n g  Lu, 
Shanghai 200032, CHINA.  

Various t y p e s  o f  qu inquevalen t  nhospiiorus e s t e r s  undergo e s t e r  a l k - 1  exchance 
r e a c t i o n  wi th  a l k y l  h a l i d e  i n  t h e  presence  o f  sodium bromide under  mild c o n d i t i o n s .  
The exper imenta l  d e t a  undoubtedly Lndicnte t  +,!let sodium h a l i d e s  a c c e l e r a t e  t h e  reac-  
t i o n .  T h i s  e s t e r  a l k y l  exchance r e a c t i o r ?  I . .TY e v i d e n t l y  i n f l u e n c e d  by t h e  s t r u c t u r e  
o f  b o t h  phosphorus e s t c r s  and i l k > - l  h a l i d e s  as w e l l  as by t h e  n a t u r e  o f  t h e  m e t a l  
i o n s  i n  i n o r g a n i c  h a l i d e s .  I n  c v n i r a s t  wi th  :he r e a c t i o n  wi thout  sodiuni h..lids, -the 
a l k y l  p h o s p h i n s t e  i s  more r e a c t i v e  than  cor responding  phosphonate  and ]-hosphate  by 
t r e a t m e n t  wi th  a i k y l  h a l i d e  i n  t h e  presence  of  sodium h a l i d e .  T h i s  j.s c o n s i s t e n t  
wi th  t h e  h i g h l y  n u c l e o p h i l i c i t y  of 
b u t y l  h a l i d e s  was decreased  i n  t h e  f o l l o w i n g  o r d e r :  n-Bullr>i-BuBr>s-BuBr>t-BuBr.  
Alkyl  i o d i d e  w a s  proved t o  be more r e a c t i v e  t h a n  t h e  cor responding  bromide and 
c h l o r i d e .  However, t h e  use of  i o d i d e  i s  l i m i t e d  By t h e  format ion  o f  a l k e n e  r e s u l t e d  
from t h e  e l iminaxion  of  91 under r e a c t i o n  c o n d i t i o n s .  These s t r u c t u r e  e f f e c t s  show 
t h e  g e n e r a l  c h a r a s t e r i s t i c s  of  E n u c l e o p h i l i c  s u b s t i t u t i o n  r e a c t i o n .  A r e a c t i o n  
mechanism i n v o l v i n g  t h e  f o r n a t i o n  o f  sodium salt  i n t e r m e d i a t e  Y ~ S  proposed based  on 
t h e  concept ion  o f  HSAB p r i n c i p l e .  The mentioned r e a c t i o n  may, however, be  s e r v e d  as 
a convenient  method f o r  t h e  p r e p e r a t i o n  of  mixed e s t e r s  o f  qu inquevalen t  phosphorus 
a c i d s .  

>P(O)O- as l e a v i n g  croup. The r e a c t i v i t y  of 
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