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Note 

A simple and convenient synthesis of cis/frans-RuH,( Ph2PCH2PPh2) 2 
and of trans-RuHCl( Ph2PCH2PPh2) 2 
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Treatment of a suspension of cis-RuCL( Ph2PCH2PP& ) 2 in ethanol or L-prop& with a krge excess of KOH leads, in a very clean reaction 
and in leas than 2 min when ethanol is used, to the formation of&/r 

excess of KOH gives, over a in 64% yield and this 
at- conditions into the rd -RuCL( Ph2PCH2Ph2 ) 2 is 
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were obtained using a Bruker IFS-66 spectrophotometer. 31P 
chemical shifts are reported as 6 values with positive shifts 
downfield of the signal of external 85 H3P04. Frequency 
lock was provided by a coaxial D20 insert. X-my powder 
diffiacrion was used to check that no significant amounts of 
KC1 remained in the products of the synthetic reactions. This 

procedure, together with satisfactory C, H micronalyses and 
“P NMR evidence that no other phosphorus-containing spe- 
cies are present ic the isolated products, was used to establish 
the purity of these known complexes. 

(a) To a stirred solution of KOH (4.98 g, 8.9 X 10 ” ’ ma1 ) 
in ethanol (30 ml) was added solid c+s-RuCL( dppm )? 
(0.33 g, 3.5 X IO ’ mol ). Stirring was continued for 2 min 
after which the suspension was filtered. The pale yellow solid 
product collected was washed with ethanol (2 x 10 ml ), 
water (2 X 10 ml) to remove any remaining KCl, and then 
pentane ( 10 ml) after which it was dried by suction. Yield 
80%. The j’P{ ‘H] NMR and FT-IR parameters recorded for 
the product, which is free ( ,“P spectrum) of resldunl starting 
material, are virtually identical to the literature values 
reported for eisltrcou-RuH~( dppm) ,’ 113,141. Integration of 
the ,“P spectrum indicated a 3.5: 1 cixtrms ratio. 

(h) Using .?-propanol (35 ml) as the solvent, KOH 
(5.30 g. 9.5 X 10 ,1 mol), ~i.s-RuCL( dppm) 2 (0.30 g, 
3.2 X 10 -’ 11~91) and a reaction time of 1 S h, the above pro- 

908 yield of f he mixed dihydridcs in approx- 
an365 rlrtio as that noted in ( (1) &ovc. 

( c ) ‘To u stirred solution of KOH ( 2.34 g,4,2 X IO ,’ ml ) 
tad I WIlS cdded trtrrwRuHCl( dppnr 1; ( 0. I .s p, 

I, prcp8red i\s outlined in Section 2J.2 below ) 
ml the mixture W:IN stirred for 2 h, The rcsultiri 
sdid w11s caliecrcd b tittration, washed 41s QEI 
ihove und dried to ive O.W4 g of product. “B NMH 
(CH$& solution) examination of this product showed it to 
be 11 mixture of the twa dihydrides t*i.~lrrcrrrs=RuH~( dppm )? 
rmd unreacred starting material which constituted ( integnr- 
tisn) about 25% of the mixture. The m[Iss of the product 
mixture obtained, together with the ,“]I) NMR integration, 
indicated a yield of about 43% for the mixed dihydride com- 
ponent. Several similar experiments showed that the optimum 
reaction time is 2 h and that the reaction con11ot l9c tlrken to 
completion under these conditions. 

To a stirred solution of K0H (0.047 g, 8.3 X IO “’ 119sl) 
in ethanol (35 ml) was added solid c~is-RuCL( dppm ) 2 
(0.308 g, 3.27 x 10 ~’ ml) and stirring was csntinucd for 
30 min. The suspended product was isaluted ky filtration and 
the solid was washed in sequence with 20 ml each ofethrr~91, 
water and pentsne after which it was dried by suction. Yield 
64%. “P NMR (CH&%, D?O lock) : S - I .4( s). This value, 
compensating for the difference in frequency lock, is virtually 

identical to that ( 8 - 2.2) previously reported [ 13 
CD$& solutions. “H NMR parameters for this complex are 
in agreement with those previously published [ 13 j . 

3. Results and discussion 

In connection with our aforementioned studies of synthetic 
routes to (and she chemistry of) CO and hydridic Ru( II )- 
dppm complexes. we had occasion to treat ethanolic suspen- 
sions of both cis- and truns-RuCL( dppm), with a large 
excess of KOH In the manner outlined in Section 2. With the 
cis isomer, no apparent significant dissolution occurred but a 
small change in the colour of the suspended material ( from 
lemon yellow to very pale yellow ) took place very rapidly 
and both .“P{ ‘H} NMR and FT-IR examinatisnofthe washed 
and dried product, obtained as a fine powder, showed it to be 
a mixture (3.5: I ) of cis- and rrcms-RuH?( dppm)?. No 
unreacted starting material remained despite the apparently 
heterogeneous nature of the reaction. These spectroscopic 
characteristics and isomer ratios are virtually identical to 
those recorded in the literature ( 13,141 for these complexes 
obtained by other, less convenient, routes. The reaction is 
complete within 2 min of KOH addition in ethanol and yields 
of up to 80% of the pure material are routinely obtained by 
this method. A similar, but much slower (approximately 
1.5 h), reaction occurs in 2-propznol yields of up to 
90% of the mixed hydrides. No reactio s in tert-butanol 
and trtrns-RuCl?( dppm )z is unreactive in all three alcohols. 

r&m, that the very rapid c~i~v~r~i~~~ 
of ~is-RuCl~( di9pm) 2 into a mixture of c~i+ und frcrrrs- 
kJ# ys ( dJq9JYJ ) ,4 procee vin stepwise replacement 
chlorides by hydride 1 nds with somr ligand rear 
occurring during the placements. While no 
study has been undertitken, it is probable that dissociation of 
a chloride ion from eis-RuCL( dppm ) 2 ( high trwrts influence ) 
occurs foliowed by its replacement by an alkoxide ion ( pros- 
ent in low concentration in the KOH/alcshsl system) and 
intramolecular hydride transfer. A similar sequence of events 
could, in the presence of iuI excess of alkoxide ion, &JO occur 
for the initirrl product rrtirrs-RuHCl( dppm ) ?. The five-coor- 
dinate intermediates involved would allow for the ligand rear- 
ganization required for the production of the cis/trcJf~s~ 
mixture of RuH,( dppm) z obtained. 

The reaction pathway suggested above would be ~3 solution 
process and, although no dissahltian of the starthg tt~atcrhh 
is obvious during the reactions, some very rapid starti 
rial dissolution/product precipitation must occur du 
2 min required for completion of the fastest of these reactions. 



fore, is probbIy % factor in determining rates 
slower in 2-propanol (although 
Other factors which are likely to 

ing reaction rates are alkoxide ion 
concentration (determined by the amount of KOH present) 
anJ the ease of hydride transfer (water for ethoxy than for 
2qropoxy). Hydride transfer would not be possible for tert- 
butanol in which the system is unreactive. 

tS titever the mechanism, these syntheses are more con- 

(5 min nflux, 75% yield) [ IS]. 
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