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In 1966 it was first reported that rhodium catalyzes a cycloaddition reaction (norborn- 

adiene + 5% Rh/C) (1). Subsequently similar reactions were found to occur not only with some 

other hydrocarbons and rhodium on carbon (2), but also with coordination complexes of rhodium 

(3,4.5). The effect of rhodium catalysts on tricyclo[3.2.2.02'4]nonatriene (I) (6,7) is re- 

ported here, and is remarkable as it was recently found that valence tautomerizations of this 

hydrocarbon are difficult to effect thermally, catalytically, or photochemically. Thus_(6) 

pyrolysis of I at 360" gave benzene and allylbenzene; pyrolysis at 240“ over silica-alumina 

gave mainly benzene, about 5% of a substance tentatively assigned structure II, but no bi- 

cycloC3.2.21nonatriene (III); and photolysis in acetone-pentane gave a low yield of barbar- 

alane (IV). 

I II m n?I 

By contrast (Table l), heating I with 5% rhodium on carbon or with [Rh(C0)2C1]2 cleanly 

and quantitatively converts it into bicycloC4.2.11nonatriene (II) (8). Similarly, warming I 

with a-triphenylphosphinerhodium(1) chloride also converts it into II (40% of the product), 

Table 1. Rhodium Catalyzed Isomerizations of TricycloC3.2.2.02'4]nonatriene (I) 

Catalyst 
Mole Z Time 

Catalyst (Days) Tg;P I PEducts (%) III IV 

5% Rh/C 1.4 1.5 130 2 98 0 trace 

RhC1(Ph3P)3 2.7 2.0 130 1 40 9 50 

CRh(CO),Cl12 9.0 0.25 60 0 100 0 0 

CRh(CO)2C112 9.0 1.0 25 75 25 0 0 

CRh(C0)2Cl12 9.0 7.0 25 28 72 0 0 

none ___ 1.0 130 100 0 0 0 
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but the major product is barbaralane (IV ,513) (9) and a minor one is the bicyclononatriene 

III (9%) (10). 

The path by which II is formed proceeds almost surely, by analogy with the known con- 

version by rhodium on carbon of V to VI (4d,5a) and of VII to VIII (5b). via IX,which pre- - 

sumably* is transformed into II. Although barbaralane (IV) is obtained from I both by photo- 

lysis (6) and by reaction with tris-triphenylphosphinerhodium(1) chloride, the pathways for 

the two transformations are 

action take place without a 

probably very different, as close analogues of the former 

hydrogen migration (12), while an analogue of the latter, 

transformation of V to XII by tris-triphenylphosphinerhodium(1) chloride, does (5a). 

re- 

the 

The 

formation of III is analogous to the transformation by tris-triphenylphosphinerhodium(1) 

chloride of V to bicycloC3.2.11octadiene (5a). 

Thus the products formed here and in related systems can be accounted for if the reac- 

tions the rhodium catalysts effect are those in scheme 1. Moreover, the catalysts provide a 

Scheme 1. 
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simple and efficient means for effecting these chemical transformations. 

* cf. the conversion at -15" of X to XI (11). 
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