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PHOSPHORUS C O N T A I N I N G  MACROCYCLIC MOLECULES. J.P. Outasta , CENG-ORF/CH Laboratoire 
associe au CNRS 321, 8 i X  , 38041 Grenoble Cedex FRANCE. 

The huge development o f  macrocyclic molecules is indebted to the specific properties 
o f  such species.Among these compounds only few o f  them contain phosphorus moieties. 
We will present new organic phosphorus compounds with a "coronand" like structure.Various 
compounds were obtained by reacting functionalized phosphanes with amino-ether derivatives. 
Synthesis from tris-ldimethylaminolphosphane leads to a bis-crown derivative with a di- 
meric structure.Two isomers are expected and such macrocyclic systems are able t o  com- 
plex two cationic species.Nass spectra and nmr data agree with these macrocyclic struc- 
tures.Further experiments are yet in progress to improve the properties of these new 
ligands.Experimnntd1 results will be presented among with spectroscopic data. 

STABILIZATION O F  OI,IGOPHOSPHANES AS LIGANDS I N  ElETAL CARBONYL COMPLEXES 

i i i l h e l m  Kuchen, Annegre t  und Axel H inke ,  I n s t i t u t  f u r  A n o r g a n i s c h e  Chemie 
und S t r u k t u r c h e m i c  I ,  U n i v e r s i t P t s s t r .  1 ,  D-4000 D e s s e l d o r f  1 

The c o o r d i n a t i o n  o f  organobromophosphanes  t o  m e t a l  c a r b o n y l  m o i e t i e s  f o l -  
lowed by t h e  r e a c t i o n  w i t h  r e d u c i n g  a g e n t s  l e a d s  t o  s e v e r a l  compounds,  i n  
which p r e v i o u s l y  unknown r e s p .  r a p i d l y  decomposing  o l i g o p h o s p h a n e s  a r e  
s t a b i l i z e d .  
(CO) M-Br2PP13r - r . l ( C 0 ) 5  (T.!=Cr,W),  c o n t a i n i n g  t h e  y e t  unknown d i p h o s p h o r u s  
t e t r a h r o m i d c  a2 b r i d g i n g  l i g a n d ,  i s  s y n t h e s i z e d  by t h e  r e d u c t i o n  o f  
(C0)5MPBr. w i t h  s t o i c h i o m c t r i c  amounts o f  magnesium a s  w e l l  a s  by t h e  r e -  
a c t i o n  of3bl(CO)5TI11: w i t 1 1  P B r  . 
S e v e r a l  c y c l o t r i p h o s p h a n c s  a?e  s t a b i l i z e d  i n  complexes  (CO) Cr (RP)3 ,  
which a r e  p r e p a r e d  by t h e  r e a c t i o n  o f  (C0)sCr(RPBr2) w i t h  ah e x c e s s  o f  
magnesium. (CO)sCr-Ph(Br)P-PPh-PPh-P(Br)Ph-Cr(CO) , c o n t a i n i n g  a l i n e a r  
t e t r a p h o s p h a n e  a s  b r i d g i n g  l i g a n d ,  i s  lormed by tl?e same r e a c t i o n  using, 
an e q u i n o l a r  amount o f  magnesium. 
Compounds (CO) M-R(Br)PP(Rr)R-M(C0) (Il=Cr,W) a r e  p r e p a r e d  by  t h e  s u b s t i -  
t u t i o n  o f  I \ l (C0~5TI~F  w i t h  R(Br)PP(Br511. Whi le  t h e  f r e e  l i g a n d s  are found  
t o  undergo  a d i s p r o p o r t i o n a t i o n  e q u i l i b r i u m  i n  l i q u i d  p h a s e ,  t h e  complex 
i s  shown t o  be  s t a b l e  i n  most s o l v e n t s .  Ph(H)PP(H)Ph i s  s t a b i l i z e d  as a 
b r i d g i n g  l i g a n d  b y  r c d u c i n g  (CO),Cr-Ph(Br)PP(Br)Ph-Cr(CO), w i t h  L i A 1 I I 4 .  
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464 PHOSPHORUS-BASED LIGANDS IN COORDINATION CHEMISTRY AND CATALYSIS 

'JNEXPFCTED SYNTlfESIS OF ALKOXYBICYCLOAYINOPHOSPHORANE VIA N-COORDINATED BICYCLOA'IINO- 
PHOFPHANE COYPLEXES. EVALUATION OF ITS DONOR PROPEPTIES. Liliane G. HUBERT-PFALZSKA.". 

Laboratoire de Chimie de Coordination, lhiv. de Nice, Parc Valrose, 06034 NICE, France. 

The bicycloaminophosphanes (bcap) of type L have been reported to act as a bidentate 
lizand towards diborane, giving P- and N-bonded stable RH3 adducts. The constrained 
structure allowed the nitrogen to recover some of its donor character. However, with 
transition metal derivatives, bcap-type ligands have so far been found to coordinate 
through phosphorus only. 

but this requires very hard metallic derivatives such as W(V1) alkoxides. However, the 
adducts are generally unstable, giving rise to oxido-reduction reactions. Thus smooth 
alkoxo group transfer reactions between the metal and the phosphorus atom led to a quan- 
titative conversion of bcap to uncoordinated alkoxybicycloaminophosphorane (z), while 
the tungsten derivatives were reduced to oxidation state IV. 

We now show the N-donor behavior of bcap with respect to transition metal derivatives; 

.x 

The isolation 0.' the alkoxybicycloaminophosphorane was achieved in its Pv tautomeric 
form. Preliminarv results on its dinuclear rhodium(1) complexes are also reported. 

STEREOCHEMISTRY OF k'F5 CORlPI,EXES WJTH T E T R A P I I E N Y L A L K Y I , E N I ) I P H O S P H I N ~ S  
DIOXIDES A N D  DIPHENYI~CARRAMOILR1ETI1YLPIIOSPHlNE OXIDES. E.G. Ilyin*, 

M.N.  Tsherbakova*, Yu.A.  Buslaev*, T.Ya. Medved**, N.P. Nesterova** and R1.1. Knbachnik** 
*N.S. Kurnakov Institute of General and lnorgnnic Chemistry, USSR Academy of Sciences, 

Leninskyi Prosp. 31 Moscow 117071 .  
**A.N. Nesmeyanov Institute of Elemento-Organic Compounds, USSR Academy of Sciences, 

Vavilova str. 28,  Moscow 117813 .  

N M R  19F and 3 1 P  investigations are  presented by composition and s t ructure  of reaction products 
between PF5 and PhZP(O)CIIXP(O) PhZ ( X  = H, C1, Hu) L-IIl, P h ~ P ( O ) ( C l l ~ ) ~ P ( O ) P h ~  LIV and 
Ph,P(O)CHYC(O)NEt2 ( Y  = H, C1, M e )  Lv-vll i n  non-aqueous solutions. a r e  shown to  co- 
ordinate one or two PF5 molecules ns well as substitute F- ion in PF5 to  close the chelate ring and 
form octahedral cations. If the hydrocarbon bridge between P=O groups is made longer (by passing 
from LI to  LIV) the closing of the chelate ring is not observed. Monodentate coordination of LV-"I1 
to  PF5 occurs only through P=O groups whereas bidentate coordination is accompanied by closing of 
the chelate cycle, substitution for F ion and formation of cation complexes. Basic differences are 
observed in stabilities of t h e  octahedral complexes with mono- and bi-dentate ligands towards ex- 
change of F atoms. 
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PHOSPHORUS-BASED LIGANDS IN COORDINATION CHEMISTRY AND CATALYSIS 465 

THE COORDINATION CHEMISTRY OF PHOSPHONIO-ALKANEDITHICCARBOXYLATES - 
PHOSPHONIUM BETAINES AS PHOTOSENSITIVE COMPLEX LIGANDS 

U. Kunze, R. Merkel and. W .  Winter ,  U n i v e r s i t a t  Tiibingen (F.R.C.) 

Z w i t t e r i o n i c  phosphonium b e t a i n e s ,  Ph,6-CR'R2-CS2-, a r e  o b t a i n e d  by nuc- 

l e o p h i l i c  a d d i t i o n  of phosphorus y l i d e s  t o  carbon disu1fid.e .  D i a l k y l a t e d  

b e t a i n e s  decompose under formation of 1 , 2 , 4 - t r i t h i o l a n e s  probably by a 

[2+31 c y c l o a d d i t i o n  of t h e  i n t e r m e d i a t e  t h i o k e t e n e  and t h e  s u b s t r a t e .  With 

carbonylmetal  h a l i d e s ,  (CC)5MX (I4 = Kn,Re; X = C l , B s , I ) ,  l i g h t - s e n s i t i v e ,  

f a c i a l  t r i c a r b o n y l  complexes are formed which tend  t o  f i s s i o n  of t h e  P-C 

bond when i r r a d i a t e d .  The complexation of t h e  b e t a i n e  c a u s e s  a thermal  

s t a b i l i s a t i o n  b u t  r e n d e r s  a photochemical s e n s i t i s a t i o n .  Such corrplexes 

could  be u s e f u l  f o r  t h e  s tudy of c o n t r o l l e d  photocherr.ica1 a c t i v a t i o n  by 

meta l  c o o r d i n a t i o n .  The molecule s t r u c t u r e s  of t h e  d imethyl  b e t a i n e ,  t r i -  
t h i o l a n e ,  bromomanganese and -rhenium copplexes  have been d e t e r r i n e d  by 

X-ray a n a l y s i s .  

SYNTHESIS AND COORDINATION PROPERTIES OF CARBAMYLMETHYLENE PHOSPHONATE LIGANDS. 
R. T. Paine, S. M. Bowen, L. J .  Caudle and E .  N. Duesler, Department o f  Chemistry, 

Carbamylmethylenephosphonate 1 igands, (RO)zP(O)CH$(O)NR; a re  e x c e l l e n t  e x t r a c t a n t s  

U n i v e r s i t y  o f  New Mexico, Albuquerque, NM 87131 USA. 

f o r  a v a r i e t y  o f  metal ions, and t h e  chemical and s t r u c t u r a l  p r o p e r t i e s  o f  t h e  r e s u l t i n s  
complexes of- i n t e r e s t .  
Cd2L (NO3)2, Ln(L)z(N03)3, Ln(L)z(N03)3-H20, u02L(N03)2 and Th(L)z(N03)4 where R = fb, id, n-Bu0, as w e l l  as complexes where L = Ph?P(O)CH7C(O)NEt7 and (Ph)(EtO)P(O)CH7C(O)- 

We have prepared a se r ies  o f  complexes i n c l u d i n g  HgzLz(N03) 

NEt2. 
o f  rep resen ta t i ve  complexes w i l l  be presented. 
NCS- w i l l  be descr ibed as we l l  as t h e  p repara t i on  o f  (RO]2P(O)CH(R")C(O)NR~ l i gands  
where R = Me, E t ,  CHzPh, SiMe3, P(O)(OR) and CHzC(0)NRz. 
these l i gands  w i l l  be o u t l i n e d .  

These complexes have been f u l l y  cha rac te r i zed  a i d  s i n g l e  c r y s t a l  X-ray s t r u c h e s  
The l i g a n d  cleavage chemist ry  induced by 

The coo rd ina t i on  chemist ry  o f  
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466 PHOSPHORUS~BASED LIGANDS IN COORDINATION CHEMISTRY AND CATALYSIS 

COORII INATING PROPERTIES OF DIPHOSPHTNE O X I D E S  It1 OP.CI?NOTIN( IV) ADDIICTS 
S.Dondi,  C . P e l i z z i ,  G . P e l i z z i  and  G . P r e d i e r i  

I s t i t u t o  d i  Chioiica Geiierale ed  Ino rgan ica ,  Un ive r s i tZ  d e g l i  S t u d i ,  Parma, I t a l y .  

idhereas c o n s i d e r a b l e  s t r u c t u r a l  work has  been dcvo ted  t o  t h e  r h e m i s t r y  o f  d iphosph ines  
as l i g a n d s  i n  me ta l  complexes,  ve ry  few p u b l i c a t i o n s  have appeared  i n  Lhe l i t e r a t u r e  g i -  
v i n g  X-ray s t r u c t u r a l  i n fo rma t ion  abou t  complexes formed by d iphosph ine  o x i d e s .  

The c o o r d i n a t i n g  p r o p e r t i e s  of d iphosph ine  o x i d e s  of  formula  Ph2P(0)-P,-P(O)Ph2 (R = 

CH?, CH2-CH2, CH=CH) a r e  h e i n p  i n v e s t i g a t e d  i n  ou r  l a b o r a t o r y  i n  a s e r i e s  of a d d u c t s  w i t h  
t r i o r g a n n -  and d io rgano t in (1V)  c h l o r i d e s  and n i  t r o t e s .  

by X-ray d i f f r a r t i o n  and i . r .  spec t roscopy  of  t h e  f o l l o w i n g  a d d u c t s :  SnSu2Clz(dppoe);  

CSnPh2 (N0?)212 (Ir,inz.s-dppoet),where dppoe = 1,Z-hi ~ ( d i p h e n y  Iphnsphory1)c thane  and dppoet  = 
1 , 2-b i s ( d i p  hcny 1 p b o s  lilin r y  1 ) e t liy I ene . 

'The d i f f e r e n t  hehav iour  upon r o o r d i n a t i o n  de r iv ine .  from t h e  nnt i ire  and t h e  s t c r i c  c f -  
f p c t s  of t h e  s u b s t i t u e n t s  o n  P a s  wel l  a s  t h e  number and n a t u r e  uf t h e  o r p a n i c  and ino r -  
gan i r  groups  bondcd t o  t h c  t i n  atom g i v e  r i s e  t o  f i v c - ,  s i x -  o r  seven-membered s te reochem-  
i sLr ie . s  and produce d i  F fe ren t  s t o i c h c i o m e t r i e s  i n v o l v i n p  mono-, d i -  o r  po lyn i i r l ea r  sys -  
tems 

The  presenL c o n t r i b u t i o n  d e a l s  w i t h  t h e  s y n t h e s i s  and t h e  s t r u c t u r a l  c . h a r a c t e r i z a t i o n  

-dppue t ) ;  SnPh2(N03)2(cis-dppoet); SnRZC12(ois-dppoct) ( R  = E t ,  Pi-, n u ,  P h )  and 

CONFOKIlArIONS ET MODES DE COORDINATION DE DITHIOXODI-AS-PHOSPHANES. 

D.TROYLJ.-P.LEGKOS, L a b o r a t o i r e  de Chimie de  Coord ina t ion  du C.N.R.S., 2 0 5 ,  r o u t e  de  
Narbonne, 31400 TOUI.OUSE, FRANCE 
e t  G.P.McQUILLAN, Department of Chemis t ry ,  U n i v e r s i t y  of  Aberdcen, Meston Walk, OLD 
ARERDEEN, AD9 2UE, GREAT-BRITAIN. 

1.es p r o p r i s t s s  bas iques  d e s  atomes de  s o u f r e  d e s  dithioxodi-X5-phosphanes ( d i s u l f u r e s  
de  d iphosph ines )  se  m a n i f e s t e n t  p a r  l a  fo rma t ion  de  complexes avec d e s  m6taux v a r i 6 s .  Les 
r e s u l t a t s  pr6sent6.s rgsument l ' 6 t u d e  - p a r  LK, Ranan e t  d i f f r a c t i o n  X - des  confo rma t ions  
e t  s t r u c t u r e s  m o l c c u l a i r e s  de. t e l s  l i s a n d s  : RzP(S)-P(S)R, (K = Me, E t ,  P r ,  Bu, C ~ H S ,  C h l l ~  
NEt2) e t  RR'P(S)-P(S)R'R (R = N E t Z ,  R ' =  ChHs, C ~ H I I )  e t  d 'une  c i n q u a n t a i n e  de l e u r s  com- 
p l e x e s  m s t a l l i q u e s .  

L e s  l i g a n d s  l i b r e s  ( 2  1 ' 6 t a t  s o l i d e  ou e n  s o l u t i o n )  p r 6 s e n t e n t  t o u j o u r s  l a  confo rna -  
t i o n  t m n n .  Au c o n t r a i r e  l e s  complexes o f f r e n t  une  g rande  vari6t .G d e  g6omStr ies  t a n t  p a r  
l a  confo rma t ion  d e s  l i g a n d s  ( C i A ,  gauche ou 
t r a c d r i q u e ,  p l a n  c a r d  ou o c t a 6 d r i q u c )  ou l e  d e e r 6  d ' a s s o c i a t i o n  (complexes gEn6ra lement  
monnmsres mais p a r f o i s  dimPres ou p o l p a r e s ) .  

&am) que  p a r  l ' env i ronnemen t  du metal ( tg -  

Les longueurs  d e  l i a i s o n  P-P se r g p a r t i s s e n t  e n  deux groupes  c e n t r s s  s u r  2 , 2 1  e t  2 , 2 5  
dans  les l i n a n d s  l i b r e s  (vra i semhlahlement  e n  r a i s o n  de  c o n t r a i n t e s  s t s r i q u e s )  e t  pa- 

r a i s s e n t  peu n o d i f i 6 e s  a p r e s  complexa t ion .  De msme l e s  f rgquences  v(P-P) des l i g a n d s  li-- 
h r e s  s o n t  en gGn6ral peu a f f e c t 6 e s  p a r  l a  c o o r d i n a t i o n .  La d i v e r s i t e  d e s  complexes ob te -  
n u s  met en Bvidencc l ' i n f l u e n c e  d e s  s u h s t i t u a n t s  R et R '  sur  l a  b a s i c i t &  du  s o u f r e .  
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PHOSPHORUS-BASED LIGANDS I N  COORDINATION CHEMISTRY AND CATALYSIS 461 

SYNTHESIS AND REACTIVITY OF NEW TRANSITION METAL PHOSPHORANIDES. EVIDENCE 
FOR THE MIGRATION FROM PHOSPHORUS TO IRON AND REARRANGEMENT OF AN ALLYL 

G R 9 U P  INTO A PROPENYL GROUP #-BONDED TO IRON. J, Hartgerink, A. Sivade, P. Vierling 
and J.G. Riess, Laboratoire d e  Chirnie Minerale Molbculaire, ERA-CNRS, Universitb d e  Nice, Pa rc  
Valrose, 06034 NICE Cedex, France.  

Mo(ll), Fe(II) and Ru(I1) phosphoranides such as 2 have been obtained from the  cat ionic  cycloarnino- 
phosphane adducts  1 under t h e  action of MeLi : 

(MI = lMo/ = CpMo(CO)2 ; ( F e /  = CpFe(C0)  - R = benzyl, vinyl, allyl 
I M /  = lRul = CpRu(C0) - R = phenyl 
While under heating, 2 Mo isomerizes in to  3, with 2 Fe,  Fe-vinylic compound 4 is  obtained as a 
result  of t he  migration plus rearrangement  of t h e  allyl group from P to Fe. This original rearran- 
gement  implies insertion of F e  into a vinylic or allylic CH bond followed by 1 , 3  proton shif t  to a n  
allylic or vinylic C respectively. The migration of benzyl and vinyl groups are only de t ec t ed  a s  minor 
reactions.  The react ivi ty  of 2 with donor molecules such a s  CO, and other  rou te s  to  phosphoranides 
will also be discussed. 

THE A N I O N I C  L I G A N O  B I S ( D I A L K O X Y P H O S P H I N 0 Y L ) P H O S P H I D E  A N D  ITS COMPLEXES 

D.Weber, K .  P e t e r s ,  H.G.v.Schnering and E .  Fluck', Max-Planck-lnsti  t u t  f i i r  F e s t k s r p e r -  
fo r schung ,  He i senbe rgs t r .  1 ,  0-7000 S t u t t g a r t  80,  FRG, 'Gmel in - lns t i t u t  d e r  Max-Planck- 
Gesel l s c h a f t ,  V a r r e n t r a p p s t r .  40/42, D-6000 F r a n k f u r t ,  FRG 

The an i o n i c  1 i  gand b i  s ( d i a l  koxyphosphi noyl  Iphosphide ( I  ) c o n t a i n s  b icoord ina t ed  phospho- 
rus  which can form one  and two n u c l e a r  metal complexes.  Examples a r e  b i s (d i e thoxyph0s -  
ph inoyl ) phosphido pentacarbonyl  t u n g s t a t e  ( 2 )  and p-b i s (d  ie thoxyphosphinoyl  )phosph ido 
bis(pentacarbonylomo1ybdate)  ( 3 ) .  T h e  reactTon w i t h  Agl r e s u l t  t h e  t e t r a m e r e  complex 
anion {IAg P [ P ( O )  ( O e t ) 2 I 2 1 ~ ~ - ( 6 )  w i t h  t e t r a h y d r a l  and t r i g o n a l  p l a n a r  coord ina ted  A g ( I ) .  
The P - P  bond l eng th  (212  pm) o f  t h e  f r e e  I igand ( r i s  about  10 pm s h o r t e n  than a s i n g l e  
P-P  bond. It i s  en la rged  i n  t he  complexes ( 2 )  and-(3) to 215 and 219 pm. Bonding o f  t h e  
SnCl u n i t  t o  t h e  oxygen atom o f  t h e  phosphinoyl pa rT  in ( 2 )  reduces t h e  P-P bond l e n g t h  
t o  2 1 3  pm. The v a r i a t i o n  o f  t h e  P-P bond l eng th  can be exp la ined  by a d d i t i o n a l  &-d, 
bonding.The coup l ing  c o n s t a n t  Jp-p o f  t h e  3'P nuc leus  has  a maximum 1412 Hz) i n  (1) w i t h  
t h e  s h o r t e s t  P-P  bond i n  a m i n i m u m  (158 Hz) i n  ( 3 )  w i t h  t h e  l onges t  P-P bond  i n  t h e  
s e r i e s .  

- 
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