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Bis(dipheny1phosphino)Alkane / Co(II) / Tetrahydroborate 
and Cyanotrihydroborate Reactions: Formation of Unusual 
Bis(dipheny1phosphino)methane Complexes and the Influence 
of Carbon Monoxide 

D.J. E l l i o t ,  D.G. Holah, A.N. Hughes*, S. Maciaszek, and J.D. Thompson, 

Department o f  Chemistry, Lakehead Un ivers i ty ,  Thunder Bay, Ontario, Canada. 

P7B 5E1 

V.R. Magnuson and K.O. Parker, Department o f  Chemistry, Un ive rs i t y  o f  

Minnesota-Dul u t h  , Dul u th, Minnesota 55812 , U. S. A. 

and - 

Reactions between Co( 11), bis(dipheny1phosphino)methane (dppm) and e i t h e r  

NaBH4 o r  NaBH3CN have been studied. 

con t ras t  t o  t h o s e f o l l O W ~  by Ph2P(CH2),PPh2 (n  = 2-6) i n  the  presence o f  

NaBH4 i n  which the f i n a l  product i s  normal ly CoH(phosphine)2 al though b inuc lear  

BHs-bridged complexes may sometimes be obtained. 

dppm are Co~X3(dppm)2 (X=Cl ,Br) (I), CoCl(dppm)3 (111, tCoHX(dppm)2lY 

(X=Cl ,Br,I,BH3CN; Y=C1 ,BH3CN,BPh4,C104) (111), and Co2H2(dppm)3 ( I V ) .  While a 

b inuc lear  A-frame s t r u c t u r e  can be proposed f o r  t he  Co(1)-Co(I1) species ( I ) ,  

c r y s t a l  twinning has so f a r  prevented an X-ray determinat ion.  However, X-ray 

studies on (11) and ( IV )  have shown t h a t  (11) contains te t rahedra l  Co(1) t o  

which one ch lo ro  and th ree  monodentate dppm l igands  are  attached wh i l e  ( IV )  ii a 

b inuc lear  species conta in ing  b r idg ing  dppm 1 igands and two te rmina l  hydr ides.  

The compounds (111) are octahedral Co( I I1 )  complexes, 

the  formation o f  these i n  s t r o n g l y  reducing environments w i l l  be discussed. 

They f o l l o w  pathways which are  i n  marked 

The products obtained w i t h  

Possible mechanisms f o r  

Some of these reac t ions  have a l so  been c a r r i e d  ou t  under CO and 

J i m i l a r i t i e s  of behaviour o f  dppm and diphos (n=2) then appear, Thus, 

iCo(CO)(phosphine)2lX (X=BH3CNYBPh+) have been obtained f o r  bo th  phosphines and 

these react ions a l so  produce Co(II1)-diphos complexes r e l a t e d  t o  (111). New 

Co-CO-phosphine c l u s t e r s  conta in ing  mu1 t i p l e  te rmina l  and b r idg ing  CO groups 

have a lso  been produced. 
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