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468 PHOSPHORUS-BASED LIGANDS IN COORDINATION CHEMISTRY AND CATALYSIS 

COMPLEXES COBALT DINITROSYLE-AMINOPHOSPHONITE : CARACTERISATION DE 
3 MODES DE COORDI5ATION. 
D. Ballivet-Tkatchenko , M. Bonnet*, R .  Faure** et H. I,oiseleur**. * .  lnst i tut  d e  Recherches sur  la  Catalyse,  2, avenue Einstein, 69626 Villeurbanne Ckdex, France 

Laboratoire de Chirnie analytique 11, 43,  Bld du 11 novernbre 1918, 69621 Villeurbanne chdex, 
France.  

L'arninophosphonite cyclique 1 r6agit  a v e c  ICo(N0)ZClIZ pour fo rmer  3 types  d'adduit, 2, 3 et 
- 4. La caracterisation par  diffraction des  rayons-X rnontre 3 modes d e  coordination distincts.  La 
premiere  interaction e n t r e  L et I'ion Co s 'effectue par formation d e  la liaison Co-P. Puis s'il exis te  
des s i t e s  de coordination supplkrnentaire autour  d'un ion Co, une deuxieme liaison se forrne avec  
l e  bras arnine du ligand 1 pour donner soi t  1 chklatant,  3, soit  1 pontant ,  4, selon les  conditions 
r6actionnelles. Le complexe 5 est le prernisr exemple,  caractk& par  rayons-X, du compose 1 
h ca rac t e re  pontant. 

** 

COMPORTI34ENT DES LIGAIJDS NIIIJOPHOSPHO!JITES CYCLIQUES VIS-A-VIS DE COIIPLEXES 
ALLYLIQUES DU NICKEL ET DU PALLADIUM '. 

S. AGBOSSOU, M.C. BONNET, A.  STORECK e t  I ,  TKATCHENKO - I n s t l t u t  d e  Recherches s u r  Id 
C a t a l y s e ,  2 ,  avenue A l b e r t  E i n s t e i n  - 69626 Vi l l eu rbanne  CCdex - FRAlJCE 

La & a c t i o n  d e s  l igar ids  L e t  2 q u i  s e  d i f f e r e n c i e n t  p a r  l a  p r e s e n c e  d ' u n  b r a s  amine 
secoridaire  ou t e r t i a i r e ,  avec l e s  complexes a l l y l i q u e s  2 e t  % c o n d u i t  B d e s  composes don t  
l a  s t r u c t u r e  e t  la r e a c t i v i t e  dependent  de l a  s t o e c h i o m e t r i e  (1:l 6 4 : 1 ) ,  du S u b s t i t u d n t  
sur l e  b r a s  amine e t  de la n a t u r e  du metal employe.. 

4 M = I J i  ; X = B r  
N 

3 M = P d  ; x = c 1  ." 1 R = H  ; 2 R = l I e  rv .w 

Les complexes du n i c k e l  avec ?_sent p l u s  s t a b l e s  que ceux du pa l l ad ium ; i nve r semen t ,  
1es complexes du n i c k e l  avec  2 s o n t  moins s t a b l e s .  De p l u s ,  le  ligand 1 p r e s e n t e  un 
hydrogPne '*nun innocen t "  s u s c e p t i b l e  d ' G t r e  6 l imin8  au  c o u r s  du p r o c e s s u s  de complexat ion 
pour  condu i re  d un complexe phosphoranure,  c e  q u i  e t e n d r a i t  au  rjroupe V I I I  le comportement 
de c e  ligdnd d h j i  obse rve  en chimie d e  c o o r d i n a t i o n  d e s  metaux de t r a n s i t i o n  du groupe VI '. 
1.  'Travaux subvent ionnes p a r  l e  CNRS 
2 .  J .  WACHTER, B . F .  EIEIJTZEIJ e t  J . G .  RIESS, Anyew. Chem., I n t .  Ed .  E n g l .  1901, 2 0 ,  204. - 

F. JANNEAUX,  A .  GRAlJD e t  J . G .  RIESS, J. R m e r .  Chem. Sac. ,  1981, 103, 4 2 7 2 .  
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PHOSPHORUS-BASED LIGANDS IN COORDINATION CHEMISTRY AND CATALYSIS 469 

UTILISATION DE LA DIPHOSPHINE? -Cp2Zr(CH2PPh2)2 DANS LA FORMATION DU COMPLEXE HETEROBIMETALLIQUE (Zr-Rh] : 

FORMATION INATTENDUE DU COMPLEXE MONOMERE TRANS-~-Cp2Zr(CH2PPh2)2(Rh(CO)C~], par Robert CHOUKROLIN et Daniele 

CERVAIS, Laborataire de Chimie de Coordination du CNRS, 205, route de Narbonne, 31400 TOULOUSE, France. 

Le phosphinomethyl zirconium ']-Cp Zr(CH PPh ) est utilise pour preparer, par complexation avec 

(Rh(CO)2C1)2, le camplexe heterobinucleaire r) Cp 2r(CH PPh ) (Rh(CO)Cl)] (compos6 monom6re). [ - 2  2 2 2  
Au contraire des composes du rhodium(1) avec des diphosphines )P(CH P< decrits recement dans la litte- 

qui sont dimeres avec des phosphines trans par rapport au rhodium ( f i g .  A) et du compose monomere cis 
2 n  

rature 

[Rh(CO)Cl(dppe)) (2J(P-P) = 34 Hz) ( f i g .  B), le spectre 31P(1H) du complexe monomere 

rature variable , montre l'inequivalence des atomes de phosphore l i e s  en trans sur l'atome de rhodiwn (spectre 

de forme ARX : A =  37,4 et 24,O ppm ; 'J(Rh-P) = 136 et 131 Hz ; 2J(P-P) = 316 Hz). La non equivalence des ato- 

REACTIONS OF I N O R G A N I C  PHOSPHATES WITH PLATINUM(I1). 
R a t h i n d r a  N .  Bose and R icha rd  D .  C o r n e l i u s ,  Department  of Chemis t ry  

W i c h i t a  S t a t e  U n i v e r s i t y ,  W i c h i t a ,  Kansas 67208 U.S.A. 

The r e a c t i o n s  o f  o r t h o p h o s p h a t e ,  p y r o p h o s p h a t e ,  and t r i p h o s p h a t e  i o n s  
w i t h  c i s - P t ( N H 3 1 2 C 1 2  and Pt(NH ) ( H 2 0 ) 2 z t  have been examined.  P l a t i n u m  
b l u e s  form when Pt(NH3)2(H20)2gtz r eac t s  w i t h  any of t h e s e  i n o r g a n i c  
p h o s p h a t e s .  These b l u e s  decompose e n t i r e l y  o v e r  a p e r i o d  of 2 4  hours 
i n  aqueous s o l u t i o n ,  b u t  t h e  p l a t i n u m  b l u e  c o n t a i n i n g  t r i p h o s p h a t e  i o n  
h a s  been i s o l a t e d  i n  s o l i d  form. The r e a c t i o n s  of Pt(NH3)2C12 have 
been mon i to red  by UV-vis ible  s p e c t r o p h o t o m e t r y  and by phosphorus -31  
N M R .  With py rophospha te  and t r i p h o s p h a t e  i o n s ,  t h e  r a p i d  i n i t i a l  
r e a c t i o n  f o l l o w s  t h e  r a t e  l a w  

where kl i s  e q u a l  t o  t h e  r a t e  o f  a q u a t i o n  unde r  i d e n t i c a l  c o n d i t i o n s .  
The v a l u e  o f  k2 i s  s m a l l e r  t h a n  f o r  any o t h e r  n u c l e o p h i l e s  r e p o r t e d  
i n  t h e  l i t e r a t u r e .  A s u b s e q u e n t ,  s l o w e r  r e a c t i o n  may be  due t o  
c h e l a t i o n  by t h e  phospha te  l i g a n d .  Both monodentate  and b l d e n t a t e  
complexes have been d e t e c t e d  by phosphorus-31 NMR. 

kobsd = k l  t kpIphospha te2  
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470 PHOSPHOKUS-BASED LIGANDS IN COORDlNATlON CHEMISTRY A N D  CATALYSIS 

STAUTLISATION DE CYCI~0PENTADIENYL-flAL0CENO-PHOSPHINES PAR COMPLEXATION, !d . Deschamns 
et F. Mathey, Equipe CNRS-SNPE, 2-8 rue  f l .  Dunant, 94320 Thia is  (France) 

Les cyclopentadi6nyl-halogeno-phosphines CpPX2, Cp2PX ou ';>P-X sont  i r i s tah les ,  sauf 
pour X=F. NOUS sommes parvenus 2 Les i s o l e r  sous forrne de complexes s t a b l e s  par  coordi- 
nat ion de l a  pa i re  l i b r e  du phosphore s u r  lc tungstene pcntacarhonyle. Le schema de 
synthesf e s t  l e  su ivant  : 

W (CO) 5-THF R, ,X 
) P X 3 ( 0 U  R P X 2 )  CpTl CPPX2 (OU CP,>PX) - cppxz J (OU CP/P\,"(CO) 

w (CO) 5 
Les haloyenophosphines l i h r e s ,  non i s o l a b l e s ,  o n t  t o u t  de meme pu Btre  observees in s i t u  
par REIN 31P. ComplexBes par  W(c0)5, eLles ont  6 t e  i s o l e e s  e t  une etude anaJytique e t  
spectroscopique complgte en a e t e  e f fec tuee .  
L 'obtent ion de ces  composes pcrmet de re lancer  l a  chimie des cyclopentadl6rlyl-p~losphines 
dans l e  b u t  de synth6t i ser  de nouvelles molecules phosphorPes o r i q i n a l e s .  NOUS avons 
aborde 2 La f o i s  l e s  reac t ions  s u r  Le Cp (DieLs Alder) ft sur le phosphore ( s u b s t i t u -  
t i o n s  de L ' h a l o g h e ) .  

T H E  COORDINATION B E H A V I O R  OF 0-SUBSTITUTEU PHENYLPHOSPHINES AS 
LIGANDS I N  METAL CARBONYL COMPLEXES 

B e a t r i x  K o t t w i t z  and Klaus Diemert, I n s t i t u t  f u r  Anorganische Chemie und Strukturchemie I 
U n i v e r s i t a t s s t r .  1, D-4000 D i i ssTEfor f  1 

Several l i gands  o f  type 1 have been prepared. Dependin! on t h e  s y n t h e t i c  r o u t e  and sub- 
s t i t u e n t s  X and Y l igand? 1 show mono- and/or b i f u n c t i o n a l  behavior  towards M ( C 0 ) 6  
( M = C r ,  W ) l ead ing  t o  compounds 2 and cis-?. 

Coord inat ion proceeds stepwise s t a r t i n g  w i t h  phosphorus. Che la t i on  by c o o r d i n a t i o n  o f  
Y f o l l o w s  as second s tep  and can be e a s i l y  cance l l ed  by subsequent a d d i t i o n  o f  o t h e r  
l i gands  ( e.g. CO, PR3 1. 
The o r i e n t a t i o n  o f  t he  v i n y l i c  group i n  che la tes  3 i s  discussed on the b a s i s  o f  t h e  1 3 C -  
Ni4R-spectrum o f  3 ( M = C r ,  X = N E t 2 ,  Y = -CH=CH- ). 2 

Y = -OCH3, -CH=CH 2 M(C0)5' 1 
2 aix2 X = C1, N E t 2  - 
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PHOSPHORUS-BASED LIGANDS IN COORDINATION CHEMISTRY AND CATALYSIS 47 I 

ADDITION OF AN ALKYLIDYNEPHOSPHINE TO METAL METAL MULTIPLE BONDS 

W.A. Herrmann, M.L. Z i e g l e r ,  G .  Becker ,  W .  K a l c h e r ,  G.W. Kriechbaum, C .  P a h l ,  a n d  
C.T.  Wagner, I n s t .  f .  Anorg. Chemie d .  Univ. N i e d e r u r s e l e r  Hang D-6000 F r a n k f u r t  
a.M. 50 and  P f a f f e n w a l d r i n g  55 D-7000 S t u t t g a r t  80 

Two y e a r s  ago  some o f  us  [ l ]  have  r e p o r t e d  t h e  s y n t h e s i s  of 2 ,2-d i -  
methylpropylidynephosphine v i a  a c a t a l y t i c  decomposi t ion  of [2 ,2-  
dimethyl-l-(trimethylsiloxy~propylidene]-trimethylsilylphosphine. 
E l u c i d a t i n g  t h e  chemica l  p r o p e r t i e s  of t h i s  r emarkab le  compound it 

(CH ) - 

,CC(CHA 

h a s  been  t r e a t e d  wi th  t r a n s i t i o n  metal  complexes a s  { [n5-C 

1 and 2 were i s o l a t e d .  An X-ray s t r u c t u r e  d e t e r m i n a t i o n  of  t h e  d i -  1 

l31 .  

5 pCO]Rh}2 and [(I15-C H ) (CO) Mo] c o n t a i n i n g  a metal metal mulg i?  
ple bond. Analogous k 5 r e a c t ? o n s 2 0 f  a l k y n e s  t h e  a d d i t i o n  p r o d u c t s  

metalla-phospha-tetrahedrane d e r i v a t i v e  2 shows a P-C d i s t a n c e  of 
172  pm which i s  c h a r a c t e r i s t i c  f o r  a P-C doub le  bond [ 2 ] ,  see also 

- - 

[ I ]  G. Becker ,  G. Gresser, and W .  Uhl ,  Z .  N a t u r f o r s c h .  -, 16 

[2 ]  G .  Becke r ,  W.A. Herrmann, W .  Ka lche r ,  G.W. Kriechbaum, C .  P a h l ,  

[31 J . C . T . R .  Burckc t t -S t .  Lauren t ,  P.B. Hi tchcock7H.W.  Kroto ,  M.F. 

( 1 9 8 1 ) .  

C.T. Wagner, and  M.L. Z i e g l e r ,  Angew. Chem. 95 ,  417  (1983) .  - 2 

Meidine ,  and J .F .  Nixon, J .  Organomet. Chem. G , C 8 2  (1982) .  

THE INTERACTION OF SODIUM TETRAHYDROBORATE AND SODIUM CYANOTRIHYDROBORATE WITH Co( I1 )  
AND N i ( I 1 )  SALTS I N  THE PRESENCE OF BIDENTATE PHOSPHINES. D.G. Holah, A.N. Hughes, 
N.I. Khan, and S. Maciaszek ,  Department of Chemis t ry ,  Lakehead U n i v e r s i t y ,  Thunder 
Bay, O n t a r i o ,  Canada P7B 5E1, and V .  Magnuson, Department of Chemis t ry ,  U n i v e r s i t y  
of Minnesota  - Dulu th ,  Dulu th ,  Minnesota  55812, U.S.A. 

The r e a c t i o n s  of C o ( I 1 )  c h l o r i d e  w i t h  NaBHi, and of N i ( I 1 )  c h l o r i d e  and p e r c h l o r a t e  
w i t h  NaBH3CN i n  t h e  p r e s e n c e  of t h e  b i d e n t a t e  phosph ines  Ph2P(CH2)nPPh2 (n = 1 - 5 ) ,  cis 
PhzPCH=CHPPhq and Ph2PCH=CHPPhz a r e  r e p o r t e d .  The Co( I1 )  sys tem g i v e s  t h e  Co(1)  
p r o d u c t s  C02(phosph ine )~C12  ( c h l o r i d e  b r i d g e d ) ,  Co(BHq)(phosphine) ,  and CoH(phosphine)Z 
i n  t h e  sequence  l i s t e d .  
mer ic  and demons t r a t e  a p r e v i o u s l y  unknown t y p e  of t e t r a h y d r o b o r a t e  c o o r d i n a t i o n  i n  
which two t e t r a h y d r o b o r a t e  u n i t s  b r i d g e  two meta l  i o n s  which  are f u r t h e r  b r i d g e d  by two 
phosphines  i n  a p l a n e  p e r p e n d i c u l a r  t o  t h e  p l a n e  d e f i n e d  by t h e  metal and boron  atoms. 
The h y d r i d e s  are  ma in ly  ( excep t  f o r  n = 1) 5 - c o o r d i n a t e  t r i g o n a l  b ipy ramids  w i t h  a p i c a l  
h y d r i d e .  The behav iour  of t h e  N i ( 1 I )  sys tem depends  g r e a t l y  upon the phosphine  c h a i n  
l e n g t h .  Thus,  Ph2PCH2PPh2 g i v e s  ma in ly  t h e  a i r - s e n s i t i v e  b i n u c l e a r  N i (1 )  sys t ems  
N i q  (CN) (BH3CN) (phosphine)* ,  Nig (CN)z(phosphine)3,  and  Ni2(CN)2(phosphine)2.  The f i r s t  
two of t h e s e  c o n t a i n  b r i d g i n g  phosph ines  and a Ni(1) -Ni(1)  bond w h i l e  t h e  t h i r d  i s  a 
Ni(1) -Ni(1)  sys tem c o n t a i n i n g  c h e l a t i n g  phosphines  and  t e r m i n a l  CN g roups .  The sequence  
of p roduc t  f o r m a t i o n  i s  d i s c u s s e d ,  
N i ( I 1 )  sys t ems  and some of t h e s e  are h i g h l y  unusua l  i n  s t r u c t u r e .  Thus,  [Niz(BH3CN)3- 
(phosphine)2]X 

The t e t r a h y d r o b o r a t o  complexes (formed when n = 3 ur  5 )  a re  d i -  

Fo r  Ph2PCH2CH2PPh2, t h e  p r o d u c t s  are  ma in ly  b i n u c l e a r  

c o n t a i n s  3 b r i d g i n g  BH3CN- g roups  and o t h e r  b r i d g e d  s p e c i e s  are  formed. 
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412 PHOSPHORUS-BASED LIGANDS IN COORDINATION CHEMISTRY AND CATALYSIS 

NOVEL PHOSPHANES CONTAINING A SIGMA BONDED PENTAMETHYLCYCLOPENTADIENYL- 
DICARBONYLIRON GROUP 
W. Malisch, W. Angerer, I. Kuhn and W. S. Sheldrick 
Institut ftir Anorganische Chenie der Universitgt Wurzburg. 
Am Hubland, D-8700 Wurzburg (Germany) 
The reaction of Na[Fe(C0)2C5Me5] with Ph2PC1, PC13, PhPC1, tBuPCl;, leads 
to novel iron substituted phosphanes C5Me5(C0)2Fe-PR2 [R = Ph (Ia), c 1  
(Ib)] and C Me (C0)2Fe-P(R)C1 [R = Ph (IIa), tBu (IIb)]. (la) can be 
easily oxidized with elemental sulphur to C5Me5(C0)2Fe-PPhz(S) o r  trans- 
formed to the adduct C5Me5(C0)2Fe-PPh2-BH3 (111) by the interaction with 
BH3-THF. The stucture of the borane adduct (111) will be presented and 
its reactivity discussed in detail'). In addition the chemical behaviour 
of the phosphanes towards v a r i o u s  phosphor donors and on photolysis will 
be reported. 
1) W. Angerer, W. Malisch and W. S.  Sheldrick, Organometalllcs, submit- 

5 5  

ted f o r  publication. 

QUELQUES APPLICATIONS DU POTENTIEL SYNTHETIQUE DES COMPLEXES (CO) gW [PPh (H) NRl] (I) 
A. Marinetti et F. Mathey, Equipe CNRS-SNPE, 2-8 rue H. Dunant, 94320 Thiais (France) 

Les N-phBnylphosphinamides (I) stahilisees par complexation presentent la double rgacti- 
vite d'une liaison PH et d'une liaison PN, transformable en PC1. Leurs reactions succes- 
sives avec une espece Blectrophile et une esp6ce nucleophile ont come resultat la syn- 
these de molecules phosphorees tres variees et normalement difficilement accessibles. 
Le schema rgactionnel general est le suivant : 

E 

Ph Ph Ph 

!? NU ' ? 
(CO) 5W P -  NR2 - (CO) 5W P-Cl - (CO) 5W 7-Nu 
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PHOSPHORUS-BASED LIGANDS IN COORDINATION CHEMISTRY AND CATALYSIS 413 

RZACTIVITE DES PHOSPHOLES-2H SUR LES PIETAUX CARBONYLES, F. Mercier et F. Mathey, 
Equipe CNRS-SNPE, 2-8 rue H. Dunant, 94320 Thiais (France) 

Sachant que les phenyl-1-phospholes sont susceptibles vers 140°C de se transposer en phos 
pholes-2H, il est possible d'envisager une nouvelle voie d'accss aux phosphametallocsnes 
comparable dans son principe a la s:mthese des m6tallocPnes. Celle-ci ferait intervenir 
un processus de n complexation du phosphole-2H apres expulsion d'un proton. Plais pour 
atteindre ce stade, il est ndcessaire d'empecher la complexation o classique du metal sur 
le phosphole de depart avant que celui-ci ne subisse la migration 1,5 du phdnyle. Dans le 
cas de la complexation avec les metaux carbonyles, il est possible d'empecher cette com- 
plexation en retardant le depart de CO en travaillant sous pression d'oxyde de carbone. 
Les premiers resultats obtenus dans ce sens semblent confirmer nos hypotheses. N o u s  avons 
alors applique ce concept 2 la sythCse optimisee des phosphaferrocenes : 

R R  

Disposant de ces complexes en quantite p l u s  abondante que par le passe, nous avons etu- 
die leurs proprietds rddox. 

REACTIVITY OF AMINOPHOSPHANE IRON NITROSYL COMPLEXES TOWARDS 02 AND BORON DERIVATIVES. 
- L. Mordenti, J.L. Roustan, F .  Tomi, M. Postel, J.G. Riess. Laboratoire de Chimie PlinCrale 
Mol6culaire, Equipe associcie au CNRS. Universitf! de Nice, Parc Valrose, 06034 MICE-Cedex. 

The trimetallic iron complex (N0)2FelPhP(OCH2CH~)~NHFe(NO)2112, 1, reacts with NaBPhq 
in EtOH to give the ionic complex 2 and/or 3 ;  in the latter the NH group of the open tau- 
tomeric form of PhPH(OCH2CHZ)ZN, 4, is bonded to BPhj. Complex 3 is formed by decomposi- 
tion of 2 ,  one phenyl group being released as Ph-H at room temperature. 
The complexes 2 and/or 3 ,  depending upon the experimental conditions, were also obtained 
by allowing 4 to react with dimer IFe(N0)2112, 5, and then with NaBPhq (in EtOH) or BPh3 
(in CH2C12). 

The reaction of 02with 1 caused the disappearance of the VNO vibrations and the appea- 
rance of vN02 absorptions in the IR. The system converts phosphanes to phosphane oxides. 
Oxidation of organic substrates is under study, together with the preparation of new ad- 
ducts and attempts to identify the active species; the aim being to create a catalytic 
oxidation cycle such as  that shown in 5. 

"I DL S=substrat;M=metal 

2 
.. 

7'> w 
/pv/\/ HH - BPhj ' p' OV\HH - BPh3 

(ON)2Fe 

I \o/\ / 
Ph 

3 5 
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SYNTHESIS AND STRUCTURE OF AMINOPHOSPHANE IRON NITROSYL COMPLEXES.,L. Mordenti, G .  
Le Bnrgne, J.L. Roustan, J.G. Riess. Laboratoire de Chimie Minerale MolCculaire, Equipe 
de Recherche AssociGe au CNRS. UnivcrsitC de Nice, P a r c  Valrose, 06034 NICE Cedex. 

The bicyclic phosphorane, PhbH(OCH2CH2)2fi, 1, in its monocyclic open tautomeric form, 
displaces one or t w o  carhonyl groups from Fe(C0)2(N0)2 to yield the P-only bonded ad- 
d u c t s  (ON)2Fe(CO)IPhP(OCH2CH2)2NHI, 2, and (NO)2FclPhP(OCH2CH2)2NHl2, 3 .  
T h e s e  adducts further react through thcir NH sites with IFe(N0)2112, 4 to yield the di- 
and trimetallic complexes (ON)2Fe(CO)IPhP(OCI~2CH2)2NHI IFe(N0)21), 5 and (0N)zFelPhP 
( O C H ~ C H ~ ) ~ N H I ~  IFe(N0)2112, 6 .  
The X-Ray crystal structure determination was used to rationalize the origin of the 
3300 cm-labsorption observed in the solid state IR spectra of 3 ,  similar to the VNH 
found f o r  the chelating (I' and" bonded) lig$nd 1 in cationi: complexes. Theoformulation 
3 was confirmed (6:Fe-N = 1 . 6 4 A ,  Fe-P = 2.19A, N1-01 = 1.176A, N2-02 = 1.194A, angles 
Fe-IJ-0 = 177.7", Ni-Fe-Nz = 128.7", 01-Fe-02 = 128.0°, P l - F e - P 2  = 98.47") and evidence 
was found for intermolecular hydrogen bonding. 

: 

PHOSPHITE COMPLEXES OF COBALT RHODIUM AND I R I D I U M ,  S . I .  K le in  and 
J.F. Nixon, School  of Chemistry and Molecular  S c i e n c e s ,  U n i v e r s i t y  o f  

Sussex, Br igh ton ,  6N1 9QJ, England. 

S y n t h e t i c  r o u t e s  to t h e  f l u x i o n a l  complexes [M(P(O)(OMe)s) (P(0Me) 3 ) 4 l  (M = 
Co, Rh, I r )  w i l l  be desc r ibed  and t h e i r  d i f f e r i n g  behav iour  towards HZ and 
p r o t i c  a c i d s  w i l l  be  d i s c u s s e d .  The c r y s t a l  and molecu la r  s t r u c t u r e  of 
[ I r H ( P ( O )  (0Me)s) (P(0Me) 3)t,SnMe2C12]+ [Me*SnC13]- w i l l  be  p r e s e n t e d .  D inuc lea r  
complexes of t h e  t y p e  [ M z L a ] ,  (L = phosph i t e )  have been s y n t h e s i s e d  and s t u d i e d  
i n  s o l u t i o n  by 31P NMR spec t roscopy .  
paramagnet ic  complex [Rh(P(OiPr ) , )~ ]  and its e . p . r .  spectrum w i l l  be  d i s c u s s e d .  

The s y n t h e s i s  of t h e  nove l  s t a b l e  
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STRUCTURE AND REACTIVITY OF t -PHOSHPINE RHODIUM COMPLEX HYDROFORMYLATION CATALYSTS: 
Alex is  A. Oswald, Dan E. Hendriksen, Rodney V. Kastrup, Joseph C. Merola, Edmund J. 
Mozeleski and John C. Reisch*, Exxon Research and Engineer ing Co., P. 0. Box 45, Linden, 
NJ 07036, and Exxon Chemical Co.*, P. 0. Rox 241, Baton Rouge, LA 70821 

E l e c t r o n i c  and s t e r i c  e f f e c t s  on t-phosphine rhodium complex catalyzed, 
se lec t i ve ,  lar pressure 1-butene hydroformylat ion were studied. The c a t a l y s i s  r e s u l t s  
were c o r r e l a t e d  w i t h  t h e  s t r u c t u r e  and e q u i l i b r i u m  concen t ra t i on  o f  t h e  des i red  s t a b l e  
in termediates i n  such complex p lus  f ree  t-phosphine c a t a l y s t  systems: 

(Ph2PR)3Rh(CO)H and (Ph3P)3Rh(CO)H Ph = phenyl; R = a l k y l  

Comparative s tud ies o f  var ious new a l ky ld ia ry lphosph ine  and t h e  r e c e n t l y  
commercial ized t r iphenylphosphine complex c a t a l y s t s  shwed  tha t ,  t h e  new c a t a l y s t  

*complexes a re  s i m i l a r l y  h i g h l y  s e l e c t i v e  but more s tab le.  They r e q u i r e  a h ighe r  
temperature f o r  a c t i v a t i o n ,  and do n o t  undergo dephenyl a t i o n  du r ing  continuous product  
f l a s h o f f  t ype  hydroformylat ions.  

E l e c t r o n f c  e f f e c t s  o f  subs t i t uen ts  on t h e  y-carbon o f  t h e  e t h y l  group o f  PhZPR 
l igands d i d  not  s i g n i f i c a n t l y  a f f e c t  t h e  new c a t a l y s t  systems. However, s t e r i c  crowding 
by branching o f  t h e  6 and p a r t i c u l a r l y  t h e  a-carbon d i d  decrease t h e i r  s e l e c t i v i t y  f o r  n- 
aldehyde products and increased t h e i r  r e a c t i v i t y .  

S u f f i c i e n t  understanding o f  t h e  s t e r i c  f a c t o r s  i n  Ph2PR rhodium complex 
chemist ry  was gained t o  a l l ow  the  design o f  new s e l e c t i v e  complex c a t a l y s t s  f o r  
hyd ro fo rmy la t i on  a t  d i f f e r e n t  temperatures and CO pa r t i a l -p ressu res .  

STUDY OF THE CHEIIICAL BOND IN (CbH5)3-nPXn ( X  = H, C 1 ,  B r ,  1; n = 0-3) AND CORRESPON- 

D I N G  CHROIlIUM CARBONYL CONPLEXES . 
L .  VERDONCK, E .  VINCENT. 
L.iboratory f o r  General  and Ino rpan ic  Chenistry-B, K r i j g s l a a n  281, B-9000 GENT-BELGIU!!. 

The chemical  bond i n  t h e  (C6H5)3-nPXn ( X  = H, C 1 ,  B r ,  I; n = 0-3) and (C6H5)3-nPXnCr(C0)5 

d e r i v a t i v e s  i s  s t u d i e d  by NMR, XPS and IR-spectroscopy.  
The expe r imen ta l  pa rame te r s  a r e  shown t o  be governed by t h e  concomitant  i n f l u e n c e  of i n -  
d u c t i v e ,  mesomeric and s t e r i c  e f f e c t s  of t h e  phosphine l i g a n d .  For  X = ha logen ,  t h e y  a r e  
mainly determined by t h e  i n d u c t i v e  e f f e c t  of t h e  (C6H5)3-nPXn g roup ,  w h i l e  f o r  X = H ,  

t h e  s t e r i c  r equ i r emen t s  of t h e  phosphine l i g a n d  a r e  impera t ive .  
Furthermore,  t h e  f a c t  t h a t  independent  p h y s i c a l  pa rame te r s  such as ,  t h e  I . R .  CO f r equen-  
cy ,  v(CO)Al(eq),  t h e  C 1 3  NMR chemical s h i f t  613C(CO) and t h e  XPS C l S  and OlS(CO) b i n d i n g  

e n e r g i e s ,  a r e  mutua l ly  c o r r e l a t i v e ,  i s  s t r o n y  ev idence  f o r  t h e  importance of t h e  
(dCr -f T:o)~ back-bonding concept .  
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ZERO- AF!D DIVALEI IT PLATIlIUt! COYPLEXES OF T R I -  AND DIAZAPHOSPHOLES, 
.___ K. Vrieze, J .G.  Kraaykamp, G. van Koten, D.M. Grove and A. Schmidpeter* 
Anorganisch Chemisch Lab., University of Amsterdam, Nwe Achtergr. 166, Amsterdam; 
*Inst. fGr Anorganische Chemie der Universitzt, Neiserstrasse 1 ,  8000 Mikhen 1 .  

Diazaphospholes Mel#-N=CHe-CH=$ (D) and triazaphospholes h=N-NFle-CHe=i! (T) react with 
Pt(PPh3)4 to afford (PPh3)3PtLl (L = D,T) in which the phospholes probably coordinate via 
P as suggested by the crysLal  structure determination of (PPh3)3PtT. Coordination of T 
to Pt(I1) leads to interesting reactivity of the coordinated ligand i n  methanol. NNR 
( I H ,  3IP, 13C,  195Pt) and crystallographic investigations show the conversion of  
in methanol, which proceeds via two mono-nuclear intermediates involving ring opening, 
ndditiun of two MeOH and oxidation of P I I 1  to P". 

into I! 

SYNTHESIS, MOLECULAR STRUCTURE AND REACTIVITY OF A SINGLY BRIDGED, DISSYMETRICALLY 
SUBSTITUTED, DINUCLEAR RHODIUM(1) ADDUCT. J. Wachter, Inst. fcr Anorganische Chemie, 

Universitatstrasse 31, D-8400 Regensburg, F. Jeanneaux, P. Brun, J. Riess, Lab. Chimie 
Minerale Moldculaire, ERA-C.N.R.S., Univ. Nice, Parc Valrose, 06034 Nice-cedex, G .  Le 
Borgne, Lab. de Cristallographie, Univ. Rennes, Av. G6ndral Leclerc, 35042 Rennes-cedex. 

Compound 3 was isolated in near quantitative yields in the absence of light by allowing 
equimolar amounts of dimer 1 and bicyclic aminophosphorane 2 to react according to : 

~ 

oc RT 

To oc 
Ph 

1 

The formulation of this first stable, singly-bridged, dissymetrically substituted, 
diamagnetic Rh(1) complex was attested by elemental analysis, IR, NMR and mass spectro- 
metry, and X-ray diffraction. 
Reaction of 3 with a second equivalent of 2 gives, in addition of the sntisymbiotic 
isomer 4 usually formed, the unstable non-antisymbiotic isomer 5 .  

The reaction of 3 with small donor 

ethynes will also be discussed. 
Rh molecules, including CO, SO2 and 

oc Cl 
Ph 4 Ph 5 
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METAL DITHIO?EOSPHINATES LM PREDARATIOM O F  I O N  SPECIFIC IiESIElS 
AND 4OLC T m C E  ANALYSIS. 

"7. Kuchen U .  S rsun ,  P. Lehner t ,  3 .  Plundt 
I n s t i t u t  !?.r Anoraanische Chepie und S t r u k t u r c h e r l e  T, U n i v e r s i t ' t s s t r .  L 
D-490C Kisse ldor f  1 

Yeta l  c?i thiophosphinates  are enployed i n  nod-el tes ts  f o r  o r t i m i s i n ?  t h e  
specifit!? of i o n  exchanqinq r e s i n s  and f o r  n u l t i e l e n e n t  t r a c e  a -na lvs i s .  
C r o s s l i n b l n q  copolymer isa t ion  of v i n y l i c  s u b s t i t u t e d  rnetal d i th iophosphin-  
a t e s  [R FS 1M/n (e .q .  R = p-CE2=CH-C6H4) w i t h  common comononers yie1d.s 
r e s i n s , ' f r &  which nost of t h e  metal  can  be e l u a t e d .  "'hen t r e a t e d  w i t h  
aqueous s o l u t i o n s  OF di 'Eerent s e t a l  Fons, t k e  products  t h u s  obtainec? sl..orr 
a < i s t i n c t  p r e f e r e n c e  f o r  t h e  netal  o r i q i n a l l y  i n c o r p o r a t e 3  i n t o  t h e  ? o l y -  
re r .  Thus, f -x ino  well derFned meta.1 complexes i n  a p o l y r e r  lna t r ix  r a k e s  
a v a i l a b l e  " ta i lored ."  c o o r d i n a t i o n  s i tes  i n  a r i g i d  a r r a n g e r e n t  wh 
be ?reserved  even when t h e  c e n t r a l  i o n s  are removed. T h i s  i s  noss 
new r o u t e  f o r  s y n t h e s i s  of i o n  s p e c i f i c  r e s i n s .  
E?LC proves t o  be 2 s e n s i t i v e  method + o r  d .e tect inq qeornetric i.som.ers i n  
s o l u t i o n s  of p l a n a r  o r  o c t a h e d r a l  co??lexes 
atFon of m e t a l s  v i a  t h e i r  d i th iowhospkina tes  ( e . q .  Pd,Pt,F.u,Ph and I r ) .  
"oreover ,  meta ls  i n  t r a c e  amounts can be determined sFr?ultaneousJ-y w i t h  
th;.s metkoc' a f t e r  e x t r a c t - o n  0:: acweous s o l u t i o n s  w i t h  ( C 3 H 5 )  3PS3Ma. 

[RR'?S;1 M/n an3  for t h e  sepa-r- 

- , .  - 

STRUCTURES OF THE LIGAND NONAMETHYLIMIDODIPHOSPHORAMIDE(N1PA) AND THE 
COMPLEX [ I J O ~ ( N I P A ) ~ E t O H ~ ( C l O ~ ) ~ , S T U D I E D  BY X-RAY DIFFRACTION AND NMR. 
K.Bokolo,L.Rodehuser,P.Rubini,and J . - J . D e l p u e c h , L a b o r a t o i r e  de Chimie 
Physique Organique,ERA CNRS 222,Universit6 de Nancy 1,France. 
A.Courtois,E.Elka;m,and J.Protas,Laboratoire de Mingralogie Cristallo- 
graphie,ERA CNRS 162,Universitk de Nancy 1,France. 

Bidentate neutral diphosphoramides form stable complexes with a variety 
of metal cations. They are equally interestin8 as extractants f o r  metal 
salts from dilute aqueous solutions.The ligand NIPA yields tris-chelate 
complexes with most of the di- and tervalent spherical cations;in the case 
of the linear U O $ + i o n , h o w e v e r , c o m p l e x e s  with one,two,or three NIPA molecu- 
les can be isolated depending on the conditions of preparation.The species 
obtained in the presence of ethanol when starting f r o m  UO2(ClO4)2 is the 
title compound.An analysis of the solid by X-ray diffraction reveals the 
chelate nature of the two NIPA molecules and a pentagonal arrangement of 
the f o u r  P=O oxygens and the oxygen of the ethanol in a plane perpendicu- 
lar to the O = U = O  unit.The 3'P n.m.r. spectra of the compound dissolved in 
an inert solvent ( C D ~ N O Z , C D ~ C ~ ~ )  prove that the configuration of the solid 
complex is retained in solution.The structure of the ligand NIPA itself,on 
the other hand,$hanges from the trans-configuration i n  the solid state(0-0 
distance 4.635 A) to a cis-configuration in the complex ( 0 - 0  distance 
2.805 I )  by rotation around the P-N-P bond. 
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