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RERCURATION OF UNSATURATED P-BROf lO  PHOSPHONITE 
AND d-CHLORO PHOSPHONATE 

W i l l i a m  I .Awad ,Emt i tha l  A . E l - S a w i  end  T a h i a  B.Mostafa.  
Chem.0ept.Univ.Col l . for  women Aln Shams Univ.Cairo,EGYPT. 

The p r e s e n t  work d e a l s  w i t h  m e r c u r a t i o n  o f  d i e t h y l ( 2 - b r o m o - l - p h e n y 1 ,  
v i n y l f p h o s p h o n i t e  and diethyl (1 -chloro- I -pheny1,v inyl )phosphonat .e  w i t h  
m e r c u r i c  a c e t a t e  a t  d i f f e r e n t  t e m p e r a t u r e s , s o l v e n t  and r a t i o s  o f  t h e  ra- 
a g e n t s . D i f f e r e n t  m e r c u r a t e d  p r o d u c t s  Were o b t a i n e d  some o f  them were  due  
t o  c l e a v a g e  o f  P-C bond w i t h  t h e  f o r m a t i o n  o f  m e r c t ' r a t e d  a l i p h a t i c  phos- 
p h o n i t e s  and phosphonates.The o t h e r s  were f o r m e d  t h r o u g h  s u b s t i t u t i o n  
and a d d i t i o n  r e a c t i o n s . T h e  new compounds p r e p a r e d  i n  t h e s e  s t u d i e s , t h e i r  
m e l t i n g  p o i n t s  and t h e i r  a n a l y s i s  have been collected. 

Compound n o . ( l ) i s  p r e d o m i n a n t  i n  t h e  c a s e  o f  p h o s p h o n i t e  w h i l e  comp- 
ound n o  ( 5 ) i s  p r e v a l e n t  w i t h  phosphonate .  The l a t t e r  was p r e v i o u a l y  des- 
cribed-'.In a l l  c a s e s  f n f r a - r e d  s p e c t r a  a r e  c o n s i s t a n t  w i t h  t h e  p r o p o s e d  
s t r u c t u r e s . I t  i s  c l e a r  t h a t  i n  t h i s  t y p e  o f  r e a c t i o n  c l e a v a g e  o f  C-P 
bond u s u a l l y  o c c u r s .  

CH3C00-HQ0-6-Hg( O H )  CH3C00-Hg0-P-Hg-OCOCH3 I I  
( 1 )  1 

1-W.I . Awad,F.El-DeeKbE. El-Sawi,  T e t r a h e d  . l e t t .  ,O7!%63-6471973). 

SPECTRES DE MASSE SOUS IONISATION CHIMIQUE DE COMPOSES DIASTEREOISOMERES EN SERIE 
DIOXA ET OXAZAPHOSPHORINANE. D. BOUCHU, H. HALIWI, P. LHOSTE, D. FRAISSE et J. DREUX. 

SUniversitC Claude Bernard Lyon I, Labo. de synthkse et de Chimie Organique AppliquBe, 4 3  
Bd du 11 novembre 1918, 69622 Villeurbanne Cedex, France. 

L'Gtude en spectrom6trie de masse de la fragmentation sous impact 6lectronique des 
esters cycliques des acides phosphoriques et thiophosphoriques est maintenant bien docu- 
mentge. Nous avons pour notre part montrB que ceCte technique pouvait, Er^ace 2 la mise 
en Qvidence de relations entre les frapentations et la stErEochinie de conposds diastQ- 
rgoisomeres, 6tre un moyen utile d'attribution de la configuration. 

sation chimique d'un certain nombre de compos6s en serie dioxa et oxazaphosphorinane en 
faisant varier le gaz ionisant. Nous avons ainsi recherch6 s'il pouvait exister des dif- 
fgrences entre les spectres d'ionisation chimique des diast6rgoisomSres qui seraient dues 
1 des diffQre&es de rBactivitC de ceux-ci : 
- soit lors du processus d'ionisation chimique par le gaz rBactif, 
- soit lors de la ddcomposition unlmol6culaire qui fait suite 5 l'ionisation, 
- soit encore lors de rQactions bimol6culaires apr2s ionisation. 

Les spectres de collision (CID) des adducts obtenus apri?s ionisation par un melange 
d'ammoniac et de pyridine ont Ct6 enregistres pour deux paires de composes Qpimkres 
au niveau de l'atome de phosphore en sbrie dioxaphosphorinane. 11s consistent essentiel- 
lement dans la formation de l'ion moleculaire proton6 des esters phosphorbs et de l'ion 
pyridium. Les valeurs des rapports de ces ions sont en bon accord avec la basicite plus 
grande d'une liaison P=O axiale en se'rie dioxaphosphorinane. 

Nous avons maintenant prolong6 cette Qtude par l'enregistrement de spectres d'ioni- 
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436 STRUCTURES. REACTIVITY AND MECHANISMS IN ORGANOPHOSPHORUS CHEMISTRY 

ALKOXY?HOSPHOIIIUl4 SALT INTERIFDIATES I i i  THE THIONO-THIOLO REARRANGEIEENTS OF 
PHOSPHY1,THLONATES IN PROTIC A C I D  I E D I A  

Karol S. Bruzik and Wojciech J .  Stec  
Pol i sh  Academy of Sciences, C e n t r e  of Molecular and Macromolecular Studies ,  
90-362 tddi, Boczna 5 ,  PoLand 

According  t o  the  ea r l i e r  proposed mechanism f o r  t h e  t h i o n o - t h i o l o  r ea r r angemen t  of  O-al-  
ky l  phosphy l th iona te s  1 i n  p r o t i c  a c i d  s o l u t i o n s  alkoxyalkylthiophosphonium s a l t s 2  and 2 
are t h e  key intermediates i n  t h i s  r e a c t i o n  (Bruz ik ,  K.S.,  S t e c ,  1I.J. (1979) J.OrgTChem. 
- 44, 4438; i b i d ,  1 9 3 t ,  5 1618; i b i d ,  1981, 5, 1625).  

HX - 
4 - 3 - 2 - 1 - 

The e x i s t e n c e  of two types  of t r a n s i e n t  alkoxyphosphonium i n t e r m e d i a t e s  ?.s p o s t u l a t e d ;  
2 w i t h  th iophosphory l  s u l f u r  b e i n g  F ro tona ted  and 3 formed by a l k y l a t i o n  o i  t h e  n e u t r a l  
s u b s t r a t e  molecule  1. D i r e c t  ev idences  for the involvement  2 and 3 i n  t he  : iromotion of a l -  
k y l  group t r a n s f e r  from oxyeen t o  sulfur atom of 1 are p r e s e n t e d .  A l k y l a t i o n  of t h e  phos- 
p h y l t h i o a t e  an ion  v s r  n e u t r a l  phosphy l th iona te  by t h e  alkoxyphosphoniu!n s a l t  i n  a c i d i c  
media and i t s  consequences  i'or t he  r e a c t i o n  mcclionisn i s  d i s c u s s e d .  

- 

TEE IIUEKALTICN OF SOME P(II1) COMMIUNDS WIEl SILYL ilALIilES 
J. Chojnows k i  , M. Cypryk, J .Michalski 
Centre of MotecuZar and Macromolecular Studies ,  Pol ish Academy of Sciences 
30-362 Lodz, Boczna 5, Poland 

lhouyh the in te rac t ion  of P( IV)  corpounds with compounds of s i l i con  having a m l a r i z a b l e  
substi tuent was recently studied l i t t l e  is known about the s i n i l a r  in te rac t ion  involvinp 
compounds of tr icoordinate Dhosphorus. l h i s  knowledge is necessary f o r  a b e t t e r  under- 
standing of both the reac t iv i ty  of various P(II1) conpounds towards s i l i con  reagents a s  
well as the behaviour of compounds bearing P(II1) and S i  centres.  We found tha t  various 
c lasses  o f  P(II1) coqounds among which a re  phosphorous acid triamides, e s t e r s  of dior- 
ganophosphinic acids and t r i a lky l  phosnhines a re  ab le  t o  form ionic  coF lexes  with sore 
triorganosilyl  halides An examle  is l i l  comlex foimed as a r e su l t  of the addition of 
equiniolar ammts of MesSiI t o  P(Mez)3 solution i n  CH C1, a t  -SO°C. In an excess of 
P(iT4q) 3 both the amide and the complex give senarate l P  MVIR s igna ls  indicating tha t  
the exchange is slow as compared with the NMR time sca le ,  what i s  i n  contrast  t o  
iM"I'/Me3SiI system showing only one averaged signal.  After r i s ing  the temoenture the 
following reaction occurs : 

Me3SiI 
Me3SiI +2€1NMezJ3 SiNMe [(NMe7.)3t1-P"Me2):]I- q s l w  2 (Me2 N) 2 PI 

3 2  

The reaction proceeds quant i ta t ive ly  and m y  serve as a convenient synthetic route t o  
I P  (Me2) 2 .  
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STRUCTURES, REACTIVITY AND MECHANISMS IN OROANOPHOSPHORUS CHEMISTRY 437 

HYDROLYSE D ' U N  AMINO-PHOSPHITE BICYCLIQUE COFITRAINT 
OUShAF!E SEYOOU DIALLO ET RAYt;OPIDE MATHIS, Laboratoire des Heterocycles du Phosphore 

et de l'Azote, Universite Paul Sabatier, 118 route de Iiarbonne 31062 Toulouse Cedex . 
L'etude en spectrovraphies infraroure et de resonance maonetiaue nucleaire montre 

que l'hydrolyse du phosphite a liaison PIII-H, A, conduit aux composes[P~~],B et C, C re+ 
oissant aussitbt sur A pour donner le compose mixte [ P I v  , Pv], D, puis ?I des produits de 
degradation E ou F. On n'observe jamais la formation d'un compose d'addition de type 

,H /H li-P , analogue a ceux que l ' o n  detecte dans des reactions d'alcoolyse I:-P ("'OH ( v ) \ o R  

H0.P-N 3 
"'A3 Le proton (F!)H de B est relativewent acide 

en raison de la conjupaison transannulaire 
entre l'atome d'azote et l'atone de phos- 
phore [U,~~(CC~~) - ~~,~(pyridine) = 117 cm-13 

4 E F 

CARBENE INTERMEDIATES I N  THE R-RACTION OF TRIALKYL PHOSPHITES 
WITH DIALKYL AROYLPHOSPHONATES 

D.V.  G r i f f i t h s ,  U n i v e r s i t y  of  Keele, S t a f f o r d s h i r e ,  England ST5 B G .  
J . C .  Tebby, North S t a f f o r d s h i r e  P o l y t e c h n i c ,  Stoke-on-Trent, England. 

The r e a c t i o n  of  t r i a l k y l  p h o s p h i t e s  wi th  a number of 2- and 4 - s u b s t i t u t e d  
d i a l k y l  benzoylphosphonates have been i n v e s t i g a t e d  both  i n  t h e  presence  
and absence of e l e c t r o p h i l e s .  I n  both c a s e s  t h e  r e a c t i o n  p r o d u c t s  a r e  b e s t  
expla ined  by proposing an i n i t i a l  a t t a c k  by t h e  t r i a l k y l  phosphi te  on  t h e  
carbonyl  oxygen o f  t h e  aroylphosphonate  t o  g i v e  an a n i o n i c  i n t e r m e d i a t e .  
A t  room tempera ture  r e a c t i o n  o n l y  proceeds f u r t h e r  a t  a s i g n i f i c a n t  r a t e  
i f  a s u i t a b l e  e l e c t r o p h i l e ,  such a s  a pro ton  donor ,  i s  p r e s e n t  t o  t r a p  
t h e  a n i o n i c  i n t e r m e d i a t e  as it forms. The r e s u l t i n g  quasi-phosphonium s a l t  
then  undergoes d e a l k y l a t i o n  t o  form e i t h e r  a diphosphorus compound or a 
phosphonate p l u s  t r i a l k y l  phosphate .  I n  t h e  absence o f  an e l e c t r o p h i l e  t h e  
r e a c t i o n  o n l y  proceeds  f u r t h e r  a t  a s i g n i f i c a n t  r a t e  above about  8OoC. 
Under t h e s e  c o n d i t i o n s  w e  b e l i e v e  t h a t  t h e  a n i o n i c  i n t e r m e d i a t e  undergoes 
c leavage  of t h e  uC-0 bond t o  g i v e  a carbene .  I f  a s u i t a b l e  " o r t h o "  
s u b s t i t u e n t  i s  p r e s e n t  on t h e  a r y l  r i n g  a carbene  i n s e r t i o n  r e a c t i o n  can  
occur  t o  g i v e  a c y c l i c  system. I f  no such group i s  p r e s e n t  t h e  carbene  i s  
t rapped  by t h e  t r i a l k y l  phosphi te  p r e s e n t  t o  g i v e  novel  quasi-phosphonium 
y l i d e  phosphonates which i n  some c a s e s  r e a r r a n g e  t o  g i v e  d iphosphonates .  
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438 STRUCTURES, REACTIVITY A N D  MECHANISMS IN ORGANOPHOSPHORUS CHEMISTRY 

NUCLEOPHILIC SUBSTITUTION REACTIONS OF ClCH (NPF ) CH3(I)AND 
(ClCH NPF ) (11) WITH SELECTED ORGPNOtqETALLIz 9.EAzEiiTS. 

HEINRIC~~HAH~ ,&OWGANG MEINDL,KJRT UTVARY, INSTITUTE OF INORGANIC CHEVISTRY, 
TECHNICAL UNIVERSITY OF VIENNA,AUSTRIA. 
Photochemical chlorination of (CH3NPF3l2 yields I and II,which are valuable 
compounds to obtain a number of new N-substituted fluorodiazadiphospheti- 
dines by reaction with organometallics.By this method it is possible to 
synthesize unsymmetric N-substituted hexafluorodiazadinhosphetidines(II1) 
without the difficulties of former methods.Dependinn on the nucleoahilic 
strenpth of the used organometallic reanents the chlorin atom of the)PPC€12C1 
group can be selectively substituted versus an oroanic rest without side- 
reaction at the phosphorus atov.The reaction of I with maqnesium leads to 
the dimerizationproduct (V) .With LiPCti 
P-substituted diazadinhoschetidines (V?) and (VII) are formed. 

or LiSCH3 .the corresponding N-and 

CH2R 
RF$'<,,>PF2fi tl 

F3 (V) CH2E (''11) 

CONFOWTIONAL ANALYSIS OF PHOSPHORUS SX-DERlVATI.JES 
E.A.Ishmaeva, 1.1 Patsanovsky, A.N.Pudovik 

A.E.Arbuzov Institute of Organic and Physical Chemistry AS USSR 
Kazan State University 

1 2  7 Conformations of phosphorus thioesters of type R R P(Y)SX, where R , 
R2 = Alk, OAlk, SAlk; X = Alk, SiAlk , SnAlk , C1; Y = lone pair, 0, S, 
determined by use of set of physicocdemical 'data, including vibrational 
spectroscopy, electric and electrooptical properties. General principles 
are suggested for investigation of conformations of molecules with seve- 
ral internal rotation axes. 

The preference of the forms with trans and gauche orientations of SX 
bonds in relation t o  lone electron pair or P=Y bond is typical f o r  all 
compounds investi ated. Hesults are compared with data for similar com- 
pounds Vaving P(Y!?-OX fragment. Coordination of phosphorus and the natu- 
re of R , R2, X groups determine preferences of conformers in equilibri- 
um, relative r o l e  of steric, electrostatic, and resonance interactions. 

Conformations of molecules with one axis of internal rotation are re- 
tained essentially in compounds containing two or three fragments P-SX 
both in presence and in absence of other internal rotations, e.g. about 
P-OAlk bond. 

tional rule f o r  phosphorus thioesters. 
The preference of  staggered bond orientations is the general conforma- 
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STRUCTURES, REACTIVITY AND MECHANISMS IN ORGANOPHOSPHORUS CHEMISTRY 439 

IRREVERSIBLE AND REVERSIBLE (ELEMENTOTROPIC) REARRANGEMENTS OF 
ELEMENT-SUBSTITUTED (P, As, Sb) CARBONYL COMPOUNDS. 

I .E. Irutsenko, 2. d.i?ovikova, V. L F o s s ,  A. N.durkin 
doscow d t a t e  bomonosov U n i v e r s i t y  U.S.S. R.  

Daeth2ds o f  s y n t h e s i s  o f  0- and. C-isomeric e l e m e n t - s u b s t i t u t e d  (P ,  A s ,  Sb) 
c a r b o n y l  compolinds were deve loped  and t h e i r  i r r e v e r s i b l e  and r e v e r s i b l e  
r e a r r a n g e m e n t s  were found.  
F a c t o r s  r e s g o n s i b l e  for t n e  r e l a t i v e  thermodynamic s t a b i l i t y  of 0- and 
C-isomers were s t u d i e d .  H a i s i n g  e n o l y s a b i l i t y  of c a r b o n y l  compounds i n  
es te r -de tone-a ldehyde  a s  w e l l  as t h e  p r e s e n c e  of e l e c t r o n - a c c e p t o r  sub- 
s t i t u e n t s  i n  t h e  molecule  o f  t h e s e  compounds were shown t o  s t a b i l i z e  
0- isomers .  An i n c r e a s e  o f  s t e r i c  h i n d r a n c e s  a t  -carbon atom o f  a car- 
bony1 csmpound and t h e  s i z e  o f  t h e  r a d i c a l  a t  t h e  e lement  r e s u l t s  i n  t h e  
g r e a t e r  d e s t a b i l i z a t i w  o f  C-isomers t h a n  0-form. h e v e r s i b l e  e lemeato-  
t r o p i c  t r a n s f o r m a t i o n s  a r e  observed  for 0- and C - d e r i v a t i v e s  of As and 
Sb, whose thermodynamic s t a b i l i t i e s  a r e  c l o s e  and energy  rear rangement  
b a r r i e r s  a r e  r a t h e r  small. I h e  i n v e s t i g a t i o n  of t h e  e f f e c t  o f  t h e  n a t u -  
r e  o f  r a d i c a l s  a t  pnssphorus  atom on t h e  s t a b i l i t y  o f  i s o m e r s  i n  phoe- 
p h a r u s  d e r i v a t i v e s  showed t h a t  a l k y l  s u b s t i t u e n t s  s t a b i l i z e  C-ieomers, 
whi le  d i a i k y l a m i d e  groups  r e d u c e  t n e  energy  b a r r i e r  o f  t h e  r e a r r a n g e -  
ment and s t a b i l i z e  O-form. 

CLEAVAGE REACTIONS OF PHOSPHORAMIDITES, PHOSPHORAMIDATES, AND PHOSPHORAMIDES. 
P. J. Eccles, H. R. Hudson, C. Mavrommatis, M. Pianka, and A. R .  Qureshi, School 

of Chemistry, The Polytechnic of North London, Holloway Road, London N7 8DB, U.K. 

Reactions of neopentyl N,N,N',E'- tetramethylphosphorodiamidite with alkyl halides 
show an increasing tendency to quaternizsltion at niarogen and P-N fission in the order 
I 4 Br < C1. 
decompose on heating by an S 2 process to yield neopentyl iodide and methylphosphonic 
bisdimethylamide. 
chloride, formed by reaction at nitrogen, P-N fission, and further reaction of the so- 
formed trimethylamine with excess of chloromethane. 
ways. 
the halogenoalkanes in their reactions with ambident P-N nucleophiles. 
behaviour of phosphoramidates and phosphoramides in their reactions with electrophilic 
reagents is illustrated by heir reactions with chloral. Whereas 2,g-diethyl phosphor- 
armdate gives a 1:l adduct in high yield, an increasing tendency to P-N fission 
accompanies the replacement of RO by R2N. 
went cleavage with chloral to yield dimethylformamide, chloroform, polymerZc phosphorus- 
containing products, and also (Me N) P(O)NHCH(CCl )NMe , whose structure was confirmed 
by X-ray crystallography. 

Icdomethane gave only the quasiphosphonium salt which was shown to 

On the otfIer hand, chloromethane also gave tetramethylammonium 

Bromomethane reacted by both path- 
The results provide an example of contrasting hard and soft acid behaviour of 

The differing 

The phosphoramide (Me2N)2P(0)NH thus under- 

(Me2N) &O?P ( 0 ) N H 2  showid inzermediate behaviour. 
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440 STRUCTURES. REACTIVITY AND MECHANISMS IN ORGANOPHOSPHORUS CHEMISTRY 

FXACTIOIJC OF TXIALKYL DI-:OSPI:ITCS TTITI. IIALOGCIIO ACETOPI:C!JOIIES I11 PTD.. I C  
SOLVETITS. I .Petnehhzy,  Gy.I:eqlevich, L.T6ke. Department of Organic  

Chemical TechnolorJy, Technica l  U n i v e r s i t y  Budapest, 1 5 2 1  BucJapest, IXJIJGAV 

I t  i s  known f r o n  t h e  l i t e r a t u r e ,  t h a t  t h e  r e a c t i o n  between t r i a l k y l  
phosphi te  and d-haloketone i n  p r o t i c  s o l v e n t  r e s u l t s  i n  formation of v i n v l  
phosphate 3 ,p-ke tophosphonate  4 ,  6-hydroxy phosphonate 5 and dehalo-  
qena ted  1;eTone 6 b u t  d e t a i l e d  work f o r  t h e  product  fornaFion suppor ted  b y  
f i r m  mechanis t ic  s t u d i e s  are missing.  I n  t h i s  paper  w e  p r e s e n t  our work 
on t h e  r e a c t i o n s  of &-haloacetophenones: 

(RO) 2P ( 0 )  -O-q=CII, ; (RO) 21' (01 -CB2-CO-Ar ; 

4 - 3 A r  - 
[ROj3P + XCK2-CO-Ar - 01: 

(RO) 2~ (0) -C-CI :~X : Ar-CO-CF13 + (ROI 3ro ; - 1 - 2 I 
5 A r  6 - 

X= C 1 ,  B r ;  R= Ile, E t ,  i P r ;  A r =  r i n g  s u b s t i t u t e d - a r y l  
On t h e  b a s i s  of k i n e t i c  and n o n k i n e t i c  ne thods  we s u b s t a n t i a t e d  a resonable 
mechanism i n v o l v i n g  common i n t e r i w d i a t e  f o r  t h e  f o r p a t i o n  of  t h e  p r o d u c t s .  
A n&er of  new compounds were prepared  and i d e n t i f i e d .  '?he s i d e  reactions 
were a l s o  examined. 

PHOSPHOROTROPIC TAUTOMERISM OF CYCLIC PHOSPHORBTJES 

B. A. Arbuzov, N. A. Pole zhaeva, A.V. Aganov, A. 1.Khaiarov 
The A.M.Butlerov Chemical Reaesrch Institute, Univereity, Kazan, USSR 

A tautomerisrn for series of five-members cyclic phoephoranee with an 
acyl group in. position-4 Qpve been discovered and studied. A n  equilibri- 
um of two taubmeric forms pentacoordinated phosphorus atom (AZB) is sup- 
posed t o  accur via acyclic intermediate ewitter-ion (C) 

R-~F-c(o)R* I R-C(O)-Y=QR' 

--. 
XICHR'', 0, NPh 

The values of chemical shifts s 31P for the compounds studied have 
been ehown t o  be unchanged n the range of temperatures from 203K to 
38 K. Rate conetants and thimodynamic parameters of phosphorytropic, 
rekngemete have been determined by means of dynamic NMR ( H and C) 
spectroscopy. 
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STRUCTURES, REACTIVITY A N D  MECHANISMS IN ORGANOPHOSPHORUS CHEMISTRY MI 

UTILISATIOII DC 1.11 SPErTRDSCOPIE DF VI[IRATIOll A L ' E T U D E  PES RELATIOtlS PROPRIETES-STRCC 
TI'RCS DES COllPDSES OXYFLUDRrS DI! PHOSPIIORE V TCTRAVALZIT. 

SEPII:OI!D A. - P,DDDU A. - VAST P. Laboratoire Je Cliirliie App1iqui.e - Sp. I n .  
LCERAI!D P. - L.A.S.I.R. L . P .  2G41 
Universitc-! de Lille 1 - 59655 - Villeneuve d'Ascq Cedex 

Dans l e  cadre d'une etude spectroscopique-des cor1posi.s oxyfluorcs du phosphore  V ,  nous 
nous soricies intc-!ressc-!s aux  Bdifices P02'?m! P O  F-- e t  POF3: Lc calcul i pr ior i  des frB- 
quences dans le chanp de forces de symett ie l$cale a permis de proposer une description 
cotierente des nodes nornaux de v i b r a t i o n .  llous avons ensuite testi.  l a  transferabi l i t e  de 
ce champ de force sur l 'espece cont!ensc-! P,@ F coriportant les  mdrles r,iotifs elementaires. 
Ces resu l ta t s  o n t  perrliis de fo.rr,iuler des fry$o?hi.ses sur  l a  pBonktrie de ce t t e  mol6cule _ _  
d o n t  l a  structure e s t  encore inconnue. Un t rava i l  identique a G t E  f a i t  pour  l ' i on  P2C5F2.  
A p a r t i r  de ces tlonnees nous avons riontrk que suivant l e  nontire de ligand Fluor ou 
d'oxyg6ne ponti., l e s  Gdifices phosphor6s se contractent ou se d i l a t en t  reCletant a ins i  
leur variation d'cnergie interne.  
P 0 F C t a n t  wi excellent agent de synthi.se, nous avons obtenu de nouveaux s e l s ,  pour 
lZs;lu$ls nous avons vi.rifi6 ces rBsu1tats. 
Cette methode d'approche r e l i an t  traiterient spectroscopique e t  Cnergie des ed i f ices  phos- 
nt-ores ti.tra6drique doi t  pernettre line riei l leure comprctiension des relations propriGtGs- 
s t ruc ture  que nous i l l u s t rons  par quelques exeriples. 

A NOVEL BASE-PROMOTED N + 0 MIGRATION OF A PHOSPHONATE ESTER 
by C RICHARD HALL, THOMAS D INCH and NANCY E WILLIAMS 
Chemical Defence Establishment, Porton Down,  Salisbury, Wiltshire SP4 OJQ England. 

Cleavage of the P-N bond in basic solution in acyclic phosphoramidates where nitrogen 
is fully substituted does not usually occur. 
phenylphosphonic acid was formed rapidly as the only phosphorus containing product 
when 2-deoxy-2-methylamino-3,4,6-tri-~-methyl-~-glucose 2-N(ethyl phenylphosphonamidate) 
was treated with sodium ethoxide at room temperature prompted a more detailed 
investigation of the reaction. The formation of the main carbohydrate product ie 
3-deoxy-2-N-methyl-4,6-di-O-methyl-aE-~-erythro-hexofuran-2-ulosylamine 1,l-diethyl- 
acetal, was consistent with P-N bond cleavage occurring following an elimination 
process, N to 0 migration of phosphorus occurring with imine formation. A series of 
related reactions, including stereochemical studies, which support the proposed 
mechanism will be reported. 

Thus the observation that ethyl 
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442 STRUCTURES, REACTIVITY AND MECHANISMS IN ORGANOPHOSPHORUS CHEMISTRY 

THEO~ICAL IMIESTIGA!I?IONS OF NlJCLEOPEIILIC PROPERPIES OF DERIVA- 
TIVhS OF P(II1) m RELBfCED comuNDs 
A.A.Karelov, V.I.Molostov, V.F.Goncharov 
Arbuzov Ins t i t u t e  of Organic and Physical Chemistry, Kazan 
Branch Academy of  Sciences, USSR, 

ployed fo r  calculating the electronic and spa t i a l  struoture of compounds 
X-PY and X-Y, of t h e i r  protonated derivatives ana of  the adduots of 
corn-pihds €Ti -X with CH+,CH =OH+ EB BF (X,Y=II,Me,NH ,We ,OH,OMe,F, 
S i H  ,PH ,PMe2,SH,SMe,C1$. T2e fof lo&2regular i tes  &,re oseerved: 
a)  $he $elat&e nucleophilicity of the phosphorus atom in the  row does 
not depend on the nature of the electrophi1e;b) the onthalpies o f  the  
formation of the adducts of P(I1I)  oompounds with the  different  electro- 
phi les  are  l inear ly  related and so are  the quant i t ies  of e lectronic  
t ransfer  from ligmds t o  the phosphonium oentre; c) the  influence o f  the 
substituent X on the proton a f f in i ty  (PA) of the phosphorus atom i n  mo- 

Ab i n i t i o  ( a t  the STO-3G and 4-31G l eve ls )  and MNDO methods were em- 

lecules PH -X is  guant i ta t ivel  
the atom ZZO,N,S i n  molecules 
the phosphorus atom and the 
the nature of the heteroatom and on the electrophi l io  reagent. 

s i m i l a r  t o  its influenae on the PA of 
the re la t ive  nuoleophilicity of 

i n  the system P-E depends both on 

TITRE : ETI'DE CnflPAREE DE L'HYDROLYSE D'ESTERS PIIOSP!+ORIQUES BASOCATALYSEE 

A .  NJRILLO BELTRAN a, A .  KLAEBF ', E .  llOFIFIIERCet J .  P E ! l I E b  

a - ERA 926 UER PCA - R a t . I I . R l  - U n i v e r s i t e  Paul Saba t ie r  
b - ERA 264 118, route de Narbnnne - 31062 Toulouse Cedex 
c - Ecole Normale Super ieuw de FES - I laroc 

EI I  YILIEl l  /ICETONITRILE - EAU ET EIIZYVO CATALYSEE. 

pa r  

I'ne Ptude  prPalable de 1 ' hyd ro l yse  I>aso-catalysi?!ct d ' e s t e r  a l lnphaniqucs (modPles 
de ca rhoxyh in t i ne )  cn I n i l i e i i  a c P t n n i t r i l e l e a u  a von t rF  une aunmentation i r y r t a n t e  dt? 
l a  v i tesse  r'e r h c t i n n  avec l a  d i v i n u t i o n  de l a  concen t ra t i nn  e n  eau dans le m i l i e u .  
1.a v a r i a t i o n  de l a  cnnstante de v i  tesse e x p P r i m n t a l e  passe par  un vaxilnum pnur des 
cnncentrat ions f a i h l e s  en eau puis  d e c r o i t  b r u t a l e r e n t  : une i n t e r p r e t a t i o n  a 6 t 6  proposee. 

Cet te  Ptude a B t E  yoursu iv ie  avec l e s  e s t e r s  phos?horiques tous po r teu rs  du 
m%e nrnune ? a r t a n t  parani t roph6nyle.  

IL'hydrolyse des t r i e s t e r s  phos?hnriques e t  phosphorothioiques a e t @  6 t u d i e  dans 
ce p i  l i e u  e t  yr6sente des a c c f l 6 r a t i o n s  i n h a l i i t u e l l e s .  

LP Tonoester (d ian ion  a e t e  cga le ren t  E t u d i @  ; des acc6 lE ra t i ons  encore p lus  
Irarqu@es n n t  P t P  rresurees (10 d L I C  - - .  l n 8 )  e t  comparfes c e l l e s  obtenues na r  ca ta l yse  
enzywatique (phosphorylase a l c a l i n e  de 1 ' i n t e s t i n  de veau). Oes mecanisms s o n t  proposes. 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
0
:
1
4
 
3
0
 
J
a
n
u
a
r
y
 
2
0
1
1



STRUCTURES, REACTIVITY A N D  MECHANiSMS IN ORGANOPHOSPHORUS CHEMISTRY 443 

KINETIC AND STEREOCHEMICAL DISTINCTION BETrJEEN A NUCLEOPHILIC ACTIVATED 
SUBSTITUTION, SNNB(P), AND A TlJO STEP NUCLEOPHILIC DISPLACEMENT AT PHWPHORUS 

Laboratoire des Organomstalliques, LA 349 - U.S.T.L. Dlace Bataillon, 34060 WontDellier 

with chlorophosphorus derivatives,activated by nucleophilic catalysts (NmI, pyridine, 
H V P T ) .  Kinetics are complex, varying in a "continuum" as a function of the nucleophile, 

by R.J.P. CORRIU, G.F. LANNEAU and D. LECLERCQ 

Ve have studied kinetics and stereochemistry of the reactions of alcohols avd water 

the catalyst and the phosphorus species. 
klk2/k-l [PI [NUH] [Cat] 

v = k,k2/k-, tP] [NuH] [Cat] , v = , v = k, [?] [Cat] 
I + k2/k-l[NuH] 

These results, plus large entropic factors (AS -50 u.e) associated with the stereo- 
chemical trends (chlorophosphates with retention, chlorophosphonates with inversion) are 
best interpreted by the so-called nucleophilic activated substitution process, SNNA(P). 

STEREOCHZMISTRY OF N U C L E O P H I L I C  SUBSTITUTION AT TRICOVALENT PHOSPHORUS 

John Nielsen and Otto Dahl 
Department of General and Organic Chemistry, The H. C .  Orsted Institute, 
University of copenhagen, Universitetsparken 5,  DK-2100 Copenhagen, 

Denmark 

The stereochemistry of substitution of 121, OR or IJR2 at tricovalent 
phosphorus in a variety of cyclic compounds (1-4) with nucleophiles (RO-,  
ROH, RZNH) has been studied. In many cases the result is clean inversion, 
although with good leaving groupslike C 1  the reactions are normally un-- 
selective. 

4 - 3 - 2 - 1 - 
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444 STRUCTURES, REACTIVITY AND MECHANISMS IN ORGANOPHOSPHORUS CHEMISTRY 

STERE3SPECIFIC IYTERCD~!VESSIO~I OF T;I 10- AND SELE::OP!IOSP.1DRYL COHPDUHDS .STEREOSPEC I -  
F I C SY,qTHES IS OF OPT1 CALLY ACTIVE PHOSPH I !!OUS AC I D TH IOESTERS . 
J . Ome I ariczuk 
Centre of  Molec. and I4acran.Studies,Pol ish Acad. of Sciences, 30-362 t6di,3oczna 5 ,  
Pol and 

The conversion of chiral methyl-n-propylphenylphosphine sulphide into the correspon- 

W . Per I i kows ka , F', .I: i kota j czy k 

dirq selenide and the reverse reaction are accomnlished by teatment of the methylthio- 
and methylselenophosphonim salts with sodim hydropen selenide and sodium hydrogen 
sulphide, res?ectively. 30th reactions occur with retention o f  confi7uration at phos- 
phorus. The mechanism of the reaction will be discussed. I t  was also found that the 
reaction of  the optically active Smethyl-S-i-orooylalkylphenylphos?honiIm salts with 
thiophilic reagents leads selectively to the corres?ondin7 optically active S-i-propyl 
a l  kylphenylphosphini tes with retention of confinuration and high stereospecifici ty. 

KIkETICS Of.' ALKALINE HYDROLYSIS OF OUATERI\IAHY YHOSPHONIUM SALTS. 
THE DEPENDENCE OF APkOTIC SOLVENT EFFECTS ON THE STRUCTURE OF THE SALTS. 

By J. C, Tebby, J .  G. Oawher and A. A. C. Waite, 
Department of Chemistry arid Biology, North Staffordshire Polytechnic, 
Stoke-on-Trent, ST4 2DE, U.Y. 

Third order rate constants have been determined for the alkaline hydrolyses of five 
ethyl phenyl phosphonium iodides and four benzyl phenyl phosphonium bromides in 70% 
methanol in water (€40 )  and in 70% equeous tetrahydrofuran in water ( € 2 0 ) .  The salts 
which possess one or no ethyl groups hydrolyse much more rapidly in the medium with the 
lower dielectric constant. However, the hydrolysis of salts which possess two, tilree 
or four ethyl groups is only slightly faster in the less polar medium. These trends are 
consistent with increased delocalisation of the positive charge as the number of alkyl 
suhstituents increase which leads to i.ess specific solvation of the alkylphosphonium 
ions and reducecl sensitivity to changes in the solvating power of the medium. The 
replacement o f  a phenyl group by a benzyl group increases the salts sensitivity to the 
solvating power of the medium. This appears to be due mainly to the benzyl groups 
inability to d,-pn bond, which in the case of phenyl groups stabilise the positive 
char8e on phosphorus and encourages specific solvation. Since the more aliphatic salts, 
which contain benzyl groups,show little sensitivity to medium effects, solvation of the 
transition state in the final step (which involves the ejection of the leaving group) 
does not appear to be very important. 
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A DISCUSSION ABOUT THE THIONO-THIOLO REARRANGENENT OF O-ALKYLTHIOPHOSPHORODICHLORI- 
DES. Hu Shui-sheng, Zhang Jing-lin, Yang Xing-yu, Department of Chemistry, Huazhong 

The rearrangement of 0-methyl-, 0-ethyl-, 0-n-propyl- and O - i s o p r o p y l t h i o p h o s p h o r o d i -  
chlorides to corresponding S-alkyl-isomers in the presence of a catalyst or without 
i t  has been studied. The results of Gas Chromatograph being used to follow the reactions 
reveal that in this isomerization exist four different reactions, thiono-thiolo rearran- 
gement, decomposition, crossed reaction and hydrolysis. The softer pyridine possesses 
a powerful catalytic ability than triethylamine in the first step of rearrangement 
to form an anionic intermediate(1). In the second step, in o u r  opinion, there would 
be two competition reactions, the attack on (1) by thiophosphorodichloride itself causes 
the formation of the main products, and the attack on the hard P atom in (1) by chloride 
anion ( 2 ) ,  produced in hydrolysis of  substrate, tends to form by-products. The action 
of ( 2 )  has been examined. The rearrangement would become more difficult to take place 
as the size and the branched chain of the alkyl group are increased. Besides pyridine, 
however, adding isopropyl chloride to the reaction mixture of O - i s o p r o p y l t h i o p h o s p h o r o d i -  
chloride is able to reduce the quantities of by-products and to enhance the yield of 
S-isomer. I n  this way f o u r  S-alkyl isomers were prepared in comparative satisfactory 
yields. 

Normal University, Wuhan, Hubei, The People's Republic of China. 

ELECTRONIC STRUCTURE OF SOME BORON-PHOSPHORUS POLYMERS 
by D.R.  Armstrong, University of Strathclyde, Scotland 

The electronic structures of some boron-phosphorus polymers have been cal- 
culated by the MNDO method. The geometry of the polymeric systems (BP) 
(BHPH)n and (BH,PH,) 
found to span 1.62Ay 1.74A and 1 . g O A  respectively while the corresponding 
framework angles measure 145O, 121 ,and 111O. The band structures of the 
polymers are presented and the composition of the bands is described. All 
three systems have a substantial band gap. The effect on the band struc- 
tures of replacing the hydrogen atoms by various substituents is reported, 
The calculated electron distribution of the polymers indicates that there 
is an electron drift towards the phosphorus atom in (BP) and (PHBH) 
while the reverse is true for (PH,BH,) . 
show that multiple bonding is present ?n (BP) 
of 1-41 and 1.08 respecitvely while in (PH, BH;) 
index measures 0 . 7 6 .  

Finally, the electronic structures of the polymers are compared with those 
of realted molecules and ions whose geometry., electron distribution, and 
bonding is reported and discussed. 

have been optimised and the framework bonds are 

The calculatednbond indice: 

the boroz-phosphorus 
and (PHBH) with values 

n 
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REACTIVITY OF VARIOUS PHOSPHITES WITH POLYHALIXENOMETHANES. ROLE OF ELECTRON 

TRANSFER. BAKKAS, S., TORDO, P., BUOWO, G., JULLIARD, M., CHANON, M. 

Laboratoire de Chimie Inorganique Mol&culaire, Rue H. Poincar6, 13397 Marseille Cedex 13 

The r e a c t i o n  between var ious  phosphi tes  (RO P with H = E t ,  Methyl cyclopropyl ,  
hexene-5 y 1-1 t e r t i o b u t y l  , dimethyl-I , I  hexene-5 y- j -1)  and polyhalogenomethanes 
(CXni4-n X S 1 ,  Y:3r) has been s t u d i e d  under photochemical and thermal condi t ions  : 

+ CC14 - CC13P(0)(OR)2 + RC1 

The use of TNCQ a s  scavenger ,  (and ESR consequences) evidence for CTC, measurement of 
quantum y i e l d s ,  observat ion of by products  when a p p r o p r i a t e  free r a d i c a l  c l o c k s  are used 
and t e n t a t i v e  CIDNP experiments s u m e s t  a non cha in  e l e c t r o n  t r a n s f e r  rnechznism f o r  t h i s  
type  of  reac t ion .  The proposed genera l  scheme undergoes modi f ica t ions  when t h e  s t r u c t u r e  
of reagents  is progress ive ly  modified. These modi f ica t ions  w i l l  be discussed.  

PHOTOCHEXISTRY O F  TETRA-tert-BUTYLCYCLOTETRAPHOSPHANE 
A .  Wallace Cordes, U i l l i s  A .  Weigand, and William T .  Pennington 
Department of  Chemistry, Universi ty  o f  Arkansas, Fayet tev i l l  e ,  Arkansas 72701 USA 

I r r a d i a t i o n  o f  tetra-tert-butylcyclotetraphosphane, (C4H9)4PS,  I ,  i n  an ESR c a v i t y  
using a broad-band high-pressure 254 nm l i g h t  source r e s u l t s  i n  t h e  observa t ion  s f  an 
ESR spectrum cons is t ing  o f  a doublet  w i t h  a s p l i t t i n g  o f  90 gauss .  There i s  a l i n e a r  
d e c l i n e  i n  the  i n t e n s i t y  of  this ESR s igna l  a s  the i r r a d i a t i o n  cont inues ;  
s o l u t i o n s  (0.1 t! i n  cyclohexane) a r e  i n a c t i v e  a f t e r  40-50 m i n  o f  exposure t o  t h e  l i g h t .  
This l o s s  of  phz toac t iv i ty  i s  acconpanied by a gradual d e c l i n e  i n  t h e  i n t e n s i t y  o f  t h e  
257 and 284 nm absorpt ion peaks o f  t h e  e l e c t r o n i c  spectrum o f  L ,  and an increase  i n  t h e  
complexity o f  the  ' M  NMR spectrum. "P fW? s p e c t r a  i n d i c a t e  the te t ramer i s  converted 
to  t h e  t r i rner ic  cyclophosphane i n  good y i e l d .  
t e t r a i s o p r o p y l ,  and hexaphenyl phosphanes do not give s p e c t r a l  evidence f o r  any s i m i l a r  
photoac t iv i ty .  
appear t o  a f f e c t  t h e  photo lys i s .  
s u l f u r  produces a new monosul f i d e ,  (C4N9)4P4S;  t h e  molecular s t r u c t u r e  determinat ion o f  
t h i s  product revea ls  a new phosphane s u l f i d e  bonding arrangement which includes a non- 
planar  P4 cent ra l  r i n g  and an exocyclic-bonded s u l f u r  atom. 

t y p i c a l  

Analogous experiments w i t h  t e t r a - n - b u t y l ,  

Traces of water and/or  d i sso lved  oxygen i n  the s o l u t i o n s  of  1 do not  
I r r a d i a t i o n  o f  a carbon d i s u l f i d e  s o l u t i o n  o f  1. and 
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AMINATION ELECTROCHIMIQUE DE ~~-CETO-PHOSPHOIJATES. 

D. COLLETP, M .  DEVAUD, N .  COLLIGNON e t  P .  SPVIGNAC, INSCIR, B . P .  00-76130 Mont St-Aignan 

L'aminat ion electrochimique de 1'0x0-2 propyl  nhosphonate de d i e t h y l e  a d t 6  e t u d i e f  
s u r  cathode de mercure dans l e s  mil ieux NH3 t NHq+ + H 2 0  e t  AcOH + FcONH4 + EtOH. Une 
etude d 6 t a i l l 6 e  conjo in te  des polarogrammes e t  des  s p e c t r e s  u l t r a - v i o l e t s  des s o l u t i o n s  
a montre que l ' espgce  e l e c t r o a c t i v e  es t  l ' i o n  immonium. La cons tan te  d ' a c i d i t e  de c e t  
ion  e t  l a  cons tan te  d ' e q u i l i b r e  cetone-enamine o n t  6t6 6valuBes. L e  processus e l e c t r o -  
chimique e s t  cont rd le  dans ces  deux mil ieux p a r  l a  c i n e t i q u e  d ' i sorner i sa t ion  de l ' i o n  
Bnaminium en i o n  immonium. L a  reduct ion  i r r e v e r s i b l e  e s t  b ie lec t ronique .  Les e l e c t r o -  
lyses  p r e p a r a t i v e s  s o n t  p l u s  f a c i l e s  2 conduire  e n  mi l ieu  ammoniacal. La concent ra t ion  
maximale en s u b s t r a t  es t  &gale a 0 , 5  mol.1-1 ; l 'aminophosphonate correspondant  a e t e  
i s o l e  avec un rendement super ieur  a 90 %. 

L'oxo-1 ethylphosphonate de d i e t h y l e  e t  l e  (diCthoxyphosphory1)pyruvate d'ethyle 
o n t  6 t 6  m i n e s  dans des  conditions ident iques .  

Les reduct ions en presence de d i v e r s  inducteurs  d 'asymetr ie  ( t a r t r a t e ,  camphorate, 
N.N-dimBthyl6phedrinium e t  s t rychnine)  n ' o n t  condui t  qu 'au racdmiaue. Les i n t e r a c t i o n s  
t r o p  f a i b l e s  e n t r e  'le s u b s t r a t  e t  l ' e l e c t r o d e  s o n t  vraisemblablement responsables  de 
ce t  6chec. 

niques,  simple e t  nouvel le .  Le mecanisme de r6duct ion s e r a  d i s c u t e .  
L 'aminat ion electrochimique e s t  donc une voie  d ' a c c e s  aux ac ides  amino-phospho- 

THE INTERACTION F'HOSPHINE OXIDES AND DIPKOSPHINE DIOXIDES WITH 
THE STRONG ACIDS. 

Matrosov E.I. Moscow, Academy of Sciences of USSR. 
The s t ructure  of  adducts of phosphine oxides, alkylenediphosphine di- 

oxides and other phosphoryl compounds (B= ;Pa) with H C l O  CF SO OH, 
HBr and H C 1  (HA) has been studied by means of low-tempera& h % p e c t -  
roscopy, I R  spectra and X-ray diffract ion.  There has been establiabed 
the formation of prgtonated s a l t s  of two main types. 
(1) Basic salts BHB A' with very strong symmetrical hy&ogen bond in com- 
plexes BHB+. There complexes have an extreme short the  O..O contact, a 
c p t i n o m  absorption in the IR spectra, a mobile proton s ignal  of 

21,4 ppm and J= 6,Wz in PIW spectra. From the spectral  and structu- 
ral consideration one may assume a symmetrical s ingle ,  f l a t  minimum of 
the potent ia l  function f o r  the proton BHB+ complexes. 
(2) Ion pairs  o r  proton-transfer complexes BH+..A- s tab i l ized  by a 
strong "inverse" hydrogen bond. Compl xee of t h i s  type are  characterised 
by the strong absorption ~oooC~- '  spectra and the s ignal  
meters of the bridging Proton S=15,6ppm and 2 =25Hz (RdR spectray. The 
"inverse" hydrogen bond in salts of tgpe 2 r e su l t s  i n  an incomplete 
protonation of the base; the protonation extent f o r  P h F H + . . B r '  and 
Ph3pOH+..C1- is O,72 and 0.68 respectively. 
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13C N .  M .  R .  SPECTRA OF DI- AND TRI-PHOSPHORUS COMPOUNDS 

K. M. Hlgglns, M. Murray. and I .  Salter. Unlverslty of Brlstol. England 

The spectra of 13C nuclel whlch llo off the symmetry elements of symmetrlcal dl- 
and trl-phosphorus compounds belong to the AA'X and AA'2X spln systems (A=31P. X=13C). 

The X spectrum of the AA'X spln system typlcally conslsts of 5 llnes. symrnetrlcally 

placed about vx: analytical expresslons can be wrltten for the llne posltlons In terms of the 
coupllng constants. From the two spllttlngs observable It Is clearly Impossible to determlne 
the three coupllng constants Involved. but It wlll be shown that the Intensity ratlos of the 
lines afford addltlonal lnformatlon, so that all three coupllng constants can often be obtalned 
from the 13C spectra. 

For the AA2X spectrum a rnaxlmum of twelve llnes are expected for the X part. and 
in suitable cases all three coupllng constants can be obtalned wlthout the use of lntenslty 
measurements. 
Intensity and equal separatlons JAx/3. 

transition metal complexes. 

If JAN Is large, and JA.x=O, the spectrum conslsts Of  four llnes of equal 

Examples wl l l  be presented of spectra of organophosphorus compounds and 

LLLLlRDNIr SIRUI'TIIRF AND R E A C T I V I T Y  OF Y L I D I C  SYSTEMS 
X I :  DICYANO-METHYLIDS, MODES Or SlABILIZAllON 
K .  A .  Duto ja Starzewski*, M. F e i g e l  and J .  Rlpser  
Cor i t r ibut  i o n  froni the Departments of Chemistry 
a t  the U n i v e r s i t i e s  ot  F r a n k f u r t ,  Bremen and f r e i b u r g  
*corrmpondPnrP d d r r s s :  EAYER AG, Zen t Ia le  Forschung, 
Wissens rha f t l i ches  Hauptlaboraturium, D-5090 Leverkusen 

Y l i d s  e.y. R P C X Y  are cha rac te r i zed  by a h i g h l y  p o l a r  donor-acceptor bond wi th  p a r -  3 t i a l  n c o n t r i b u t i o n  b * A .  
Their phn top lec t ron  spect ra n o t  on ly  span a new low i o n i z a t i o n  p o t e n t i a l  range on t h e  
chemicdl erierqy scale;  they a l s o  i l l u m i n a t e  aspects  o f  carbanion and carbene s t a b i l i -  
z a t i o n .  E a r l i e r  PES and C - 1 3  NMR s t u d i e s  o f  s imple and conjugated y l l d s  showed t he  
r e d u c t i o n  of t he  ca rban ion ic  ?--charge t o  be an e f f i c i e n t  mode of s t a b i l l r a t l o n .  
I n t e r e s t i n g l y ,  f o r  th? y l i d i c  carbon o f  Ph PC(CN) t he  C - 1 3  chemical s h i f t  i s  
b a s i c a l l y  unchanged-compared t o  t h a t  o f  the 3 c l e a r l y  more r e a c t i v e  Ph ,PCH,. 

, L  I >  
AIEl = 1 . 0  eV! 

6 C = -5 .3  ppm I E  (n - )  I 6.62 eV 

6l'c = 5 .4  pprn I t  ( n  - )  I 7.63 eV 
1 c  

I C  

Ph >PTH2 

Ph3PC(CN 

CNDO model c a l c u l a t i o n s  f u r  Me PCH 
the  same rr-charge a t  bo th  y l i d  carganion cen te rs .  However, the HOMO o f  the d icyano-  
m e t h y l i d  is p r e d i c t e d  t o  be ~ n p r g p t i c a l l y  s t a b l l i z e d  r e l a t i v e  t o  t h a t  o f  t he  pa ren t  
t r 1 nrpt h v  lphusphine-methylene. 

and Me PC(CN)2 suppor t  the view o f  p r a c t i c a l l y  3 3 
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a-PHOSPHOWYLKETYLS : AN ESR STUDY 

V .  C E R R I ,  F. GERSOIl*, P .  TORDO, 
S.R.E.P.  U n i v e r s i t e  de Provence, Rue H .  Po inca re  13397 M a r s e i l l e  Cedex 13 France 
*- Phys. Chem. I n s t .  d e r  U n i v e r s i t a t  Base l ,  K l i n g e l b e r g s t r a s s e  80,  CH-4056 Base l ,  S u i s s e  

T w e n t y  s i x  a - p h o s p h o n y l  k e t y l s  E C ( O ) P ( O ) L  ( R  = A r ,  A l k y l ,  
L = A l k o x y ,  A l k y l ,  A r )  h a v e  b e e n  p r o d u c e d  2 y  e l e c t r o c h e m i c a l  
r e d u c t i o n  o r  b y  t h e  m i r r o r  n e t a l  t e c h n i c u e  a n d  s t u d i e d  b v  E S R .  
T h e  c o n f i g u r a t i o n ,  t h e  s p i n  a n d  c h a r s e  d i s t r i b u t i o n s  a s  v e l l  
a s  t h e  c o n f o r m a t i o n a l  ? r e f e r e n c e  o f  t h e s e  s p e c i e s  h a v e  b e e n  
d e d u c e d  f r o m  t h e  a n a l y s i s  o f  t h e  ESP. d a t a .  
T h e  a - p h o s p h o n y l  k e t y l s  h a v e  a b e n t  c o n f i g u r a t i o n  a n d  a l a r g e  
n e g a t i v e  c h a r g e  l o c a l i z e d  o n  t h e  c a r b o n  o f  t h e  k e t o  g r o u p .  
T h e  d e c o m p o s i t i o n  o f  a - p h o s p h o n y l  k e t y l s  p r o d u c e s  d i f f e r e n t  
s e c o n d a r y  r a d i c a l s  w h o s e  n a t u r e  g i v e s  some i n f o r m a t i o n  on 
t h e  r e a c t i v i t y  o f  t h e  f o r m e r .  

AN ESCA STUDY OF THE P2p B I N D I N G  ENERGIES IN (C6H5)3-nPXnCr(C0)5 COMPLEXES (X = C1,9r ,  
I ,  H;  n = 0-3).  
E .  VINCENT, L .  VERDONCK. 
Labora to ry  f o r  General  and Ino rgan ic  Chemistry-B, K r i j g s l a a n  281,  B-9000 GENT-BELGIUM. 

An ESCA s t u d y  of t h e  P2p b ind ing  e n e r g i e s  in (C6H5)3-nPXnCr(CO) 

I ,  H; n = 0-3) prov ides  in fo rma t ion  on t h e  chemical  bond i n  t h e s e  coppounds.  
The expe r i i i en ta l  pa rame te r s  a r e  shown t o  be p r e d i c t a b l e  fo l lowing  t h e  so -ca l l ed  p o t e n t i a l  
model equa t ion .  For X = C 1  a l i n e a r  c o r r e l a t i o n  between t h e  P2p3/2 b i n d i n g  enerFy and t h e  

f i e l d  and resonance pa rame te r s  of t h e  s u b s t i t u e n t s  on phosphorus i s  obse rved .  T h e r e f o r e  
t h e  P2p3/2 binding, energy i n  t h e  c h l o r i n e  s e r i e s  seems t o  b e  d i r e c t l y  r e l a t e d  t o  t h e  a to -  

mic cha rge  on phosphorus.  For X = B r ,  I and H however, a d d i t i o n a l  v a r i a t i o n s  of t h e  r e -  
l a x a t i o n  energy have t o  be t a k e n  i n t o  account  t o  r a t i o n a l i z e  t h e  observed P2p3,2 s h i f t s .  

F i n a l l y ,  a comparison of t h e  d a t a  f o r  t h e  l i p a n d s  w i t h  t h o s e  f o r  t h e  complexes p roves  
t h a t ,  a l t hougn  t h e  o-donor e f f e c t  i s  p r i m a r i l y  r e s p o n s i b l e  f o r  t h e  P2p3,* ESCA s h i f t  on 

complexat ion,  i t  is c e r t a i n l y  no t  t h e  on ly  b ind ing  energy d e t e r m i n a t i n g  e f f e c t .  

complexes (X = C l ,  B r ,  5 
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ON THE ELECTRONIC STRUCTURE OF BICYCLOTETRAPHOSPHABUTANE 
W.W. Schoeller and C .  Lerch, Fakultat fur Chemie der Universitat, 
48 Bielefeld, Fed. Rep. Germany 

The electronic structure of bicyclotetraphosphabutdne 2 is analyzed. ACCOr- 
dingly, rr-donors (e.g. X = N R  I or -acceptors decrease (increase rsp.) the 
central bond in the parent $ompound. which therefore possesses olef inic 
character. X exerts a new type of substltuent effects, common to inorganic 
three-membered ring systems, spanning a Hiickel system of frontier orbitals. 
The presence of two high lying, energetically closely spaced frontier 

orbitals reveals for the cation radicals 
, .L!, various isomers, which are comparable in 
,- P ,, v.. __ energy. The concerted fragmentation of 

-P,: : 9- 

’-. - - 1 (R=H) to 2 is symmetry forbidden in 
P ’  

the ground state. Similarly the reaction 
of 1 to 4 is forbidden in the ground 

p 3  ‘3 stdte and allowed in the excited state. 
4 takes up a nonplanar structure and is 
isovalent to S N which is not known 
yet in the bic$c?ic form. 

x-?, 2 ,’I\ , , / - x  !. + 
P I 2 

P 
.“.,---p --- 

- 
b‘ 

3 

SUBSTITUENT EFFECTS ON THE BONDING PROPERTIES IN DIPHOSPHENES AND 
DISILENES 

b W.W. Schoellera and V. Staemmler , (a) Fakultat fur Chemie der Universitat, 
48 Bielefeld, Fed.Rep.Germany and (b) Abteilung fur Chemle der Ruhruniver- 
sitat, 463 Bochum, Fed.Rep.Germany. 
The compounds 1 to 3 (R=NR ) represent linear 6 electron 4 center rr-systems. 
They possess low rotationaf barrlers for the peripheral amino groups. The 
preference of a bisorthogonal over a coplanar conformation is promoted 

with increasing electropositive charac- 
ter of the central rr-bonding atoms, due 

the lone pairs at the amino groups and 
the central n-bond. Electron withdrawing 

R H R = @- to increasing overlap repulsion between 
P = p  ‘ 5 ;  =si’ 

\ 

I groups (e.g. silyl) at the amino groups ‘R ’ ‘ 2  

? \ s , +  

* ., 

2 promote in 1 a bisorthogonal conformation 
as well is the case for R= r-acceptor for 

i.e. they promote coplanarity of the 
‘~-,:, rr-units. The relation of this concept to 

/ R 
- 1 1  )?\ - 4. ?-electron donors in 4 do the opposite, 

‘rr a E l  i ,- 

Ll, substituent effects on 3. and on 2 are ‘I, - 

drawn. 
? 
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