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So far there have been few attempt8 to obtain 8eleCtivity for weneous 

lqdmgenation of alkyne8 and diene8 tothe intemadiate alkene,lB3 However, there 

are no reports of ouch reduction of allene8. The pre8entwork concezn6thehom- 

geneous hydrogenation of some acyclic and cyclic allene8 to the intermedlate 

alkene using chlorotris(triphenylpho8phine)rhodiumcataly8t. Ths result8 an 

8MwnintheTable. 

TABLE 
~- 

Nlene ~ ,,,,ca, X Conversion (b) 

1,2-Nonadiene 

3-Bthyl-1,2-pentadlene 

4,5-Nonadiene 

?,I-Dimethyl-2.3~pentadiene 

1,2-Cyclononadiene 

1,2,6-Cyclononatriene 

1.2~Cyclotridecadlene 

g&g-2-Nonene 

3-Ethyl-2-pentene 

a-4-Nonene 

2,4-Wmsthyl-2-penteae 

&_g-Cyclononene 

&.8,ci8-1,5-Cyclononadlem 

Cyclotridecene 
u 85% tran8 15%) 

66 

50 

30 

12 

40 

10 

65 

(a) The reaction product6 were 6eparated~preparative CIU: andcompared with 
authentic sampleat (b) GLC analyai8. 

&cl (~9), was prepamd intlm u8ual manner from IQc13,3 El20 and Pph3.l 

Rhcl (Pmq3 (9.25 mgr 0.01 ~1) and 15 ml of drg benaene wbm placed in a 

standard micro~dmgenation ve88el , containing a teflon-coated magnet, and the 

apparatus was flu8hed out with Ii2 ga8. On 8tlrringthe 8olution became heaoge- 

neous in les8 than 1 min.The temperature of the reaction Ve88el ln8 then rai8Od w 
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60 _C lo and the 8olution wa8 8aturd:ed with hydmgen. The allene (2 nmol) was 

Injected into the reaction ve88el a 8ennm cap and the hydrogenation was carried 

out at 1 atmosphere for 24 hr. Tb8 hy3zvgen gas uptake was measured at Intervals 

to find thn extent of the reaction. Th8 QLC analy818 Indicated a yield in the 

range 90-95% (bamd onthe allene consumed) in each ca8e. In no case wa8 the 

i8omerization of the allene or the fonaation of tba 8aturated hydrocarbon observed 

under the8e conditiona. 

The following conclu8ione can be dram from the data prelrented in the Table. 

(a) The partial homgen+nm reduction of allener is either stereospecific or 

highlp 6terw8elective. (b) Highly oubetltuted acyclic allenem are reduced alower 

than least 8ubetituted acyclic allene6. (c) In case of unsymetrical acyclic 

dleoe8 (1,2_nonadiene and 3-ethyl-l,2-pentadiene) the leaet eubatituted Carbon- 

carbon double bond undergoerr pmferuntial tiUCtiOn t0 form highly 8Ubetit\ted 

olefin. (d) The remalt8 tith cyclic allene8 (1,2-cyclononadlene and I,?-CyClOtri- 

decadSene) 8ugge8t that a nine-membered cyclic allen Offer8 mtXe steI%? bin- 

drance than a thirteen-mmbered cyclic alleue during hydrogenation. This My be 

attributed to the difference in flexibility of the two ring8. Themolecular 

model8 of the8e cyclic allene8 8honthat th8 ring i8 more rigid in a nine- 

memb8red ring than in a thirteen-membered ring. (e) The 810~ nsduction of 1,2,6- 

cyclononatriene may bs due to it8 coordinating ability4 with th8 catalpet ju8t 

like ci8,ciq-1,5-cyclooctadiene. (f) Finally, th8 formation of only olefinic 

product8 8ugge8t8 that the allene8 have high competition figure in allene/alkene 

miXtUX-0. 

The 8ynthetic exploitation of this reduction procedum, th8 ruactlon klne- 

tic8 and th8 possible isaaeriaation of th8 allene8 and the initial reduction 

products during the reduction ProCWS are currently under 8tUcty. 

&&nowl~r M thank the CSIR, New Delhi for an award of J.R.F. to Y.&B. 

1. J.A. 08bona. F.A. Jazdine, J.F. Young and 0. Wilkinllon, J.Cheq.~.& 
1711 (1966). 

2. F.H. Jardine, J.A. O8bOrr1 and 0. Wilkfn8oxb z.chdlp.&g-& 1574 (1967). 

3. J.P. Candlin aad A.R. oldham, piwu8sion8 of the Faradav ~ociet~,45~60(~966L 

4. 0. Blagendrappa, Q.C. Jo&i and D. Devaprabhakara, ~.Omanonmt~-~-~ 
a, 421 (1971). 


