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Summary: Benzylic acetates and the corresponding free alcohols of (n6-arene) 

tricarbonylchromium complexes are alkylated stereoselectively with trialkyl- 

aluminum or diethylzinc to give exo-alkyl chromium complexes in high yield. 

(n6-Arene)tricarbonylchromium complexes, easily obtained from the arene 

and Cr(C0)6, have some characteristic properties due to the strong electron- 

withdrawing ability and the steric bulkiness of Cr(C0)3 group, and their 

significant applications in organic synthesis have been developed 1) . One 

consequence of the complexation by Cr(C0)3 is the increased stability of the 

benzylic carbocations, which could be trapped with nucleophiles such as ROH, 

H20, RSH and RCN“. While considerable attention has been centered upon the 

magnitude and possible modes of this stabilization, the potential utility of 

these cations in carbon-carbon bond formation is very few 3) . We now wish to 

report the stereoselective alkyl substitution at the benzylic position of 

(arene)tricarbonylchromium complexes with trialkylaluminum or dialkylzinc. 

It is well documentated that two possible diastereomeric chromium 

complexes, endo- and exo-isomers, are obtained as a mixture by direct complexa- 

tion of 1-alkylindane or 1-alkyltetralin with Cr(C0)6, and the ratio of the 

4) isomers depends upon the steric effect and the nature of the substituents . 

However, it could be possible to obtain either endo- or exo-isomers from a 

common a-tetralone or cr-indanone stereoselectively, based on the above two 

factors (steric bulkiness and stability of carbocation of (arene)chromium 
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complexes). For example, a complex 2 obtained from (a-tetralone)tricarbonyl 

chromium 1 and MeLi, - afforded an (l-endo-methyltetralin)tricarbonylchromium (2, 

mp 84OC) by ionic hydrogenolysis 5) with an excess of triethylsilane and tri- 

floroacetic acid via stereoselective exo-hydride displacement 6) . On the other 

hand, an endo-acetate complex 4 was converted into an (l-exo-methyltetralin)- 

tricarbonylchromium (2, mp 94'C) via exo-methyl 

treatment with Me3Al ') (Scheme 1). 

Scheme 1 

Other chromium complexes possessing a benzylic acetoxyl group were 

similarly alkylated with trialkylaluminum to give exo-alkyl complexes (Table). 

6Ac 
4 - 

attack to the carbocation by 

3 endo- - 

Me3 Al 

5 exo- - 

The (l-exo-methyl-4-exo-isopropyl-methoxytetralin)chromium complexes (13 and - 

15) are key intermediates for the stereoselective synthesis of cadinane,sesqui- - 

terpenoid, cis-7 or 8-hydroxycalamenene. The free benzylic hydroxyl group 

could not be replaced by Me3Al alone, but is substituted smoothly at room 

temperature in the presence of 1 eq of TiC14 (entries 3~4). 

with Et2Zn, both the acetate complex 4 and the corresponding 

complex 10 gave the exo-ethyl complex 9 only in the presence - - 

5x6). This type of substitution is also succesful even in 

In the reaction 

free alcohol 

of TiC14 (entries 

primary acetate 

complexes (entries 10~11). Two different alkyl groups could be introduced 

stepwise at the different benzylic positions depending upon the reaction 

conditions. Thus, the secondary benzylic acetoxyl group of a complex 5 
8) was 

replaced by Et3Al alone at first to give a complex 7 and then tertiay hydroxyl - 
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group was substituted by the reaction with Me3Al in the presence of Tic14 to 

afford a chromium complex 8 in good yield (Scheme 2). 

Table 

entry complexes reagents (R3) products yield 

1 R1=Ac, R2=H 4 - 

2 R1=Ac, R2=H 4 - 

3 R1=R2=H 10 - 

4 R1=H, R2=Me 2 - 

5 R1=Ac, R2=H 4 - 

6 R1=R2=H 10 - 

7 R1=H, R2=OMe 12 Me3A1 R1=H, R2=OMe 13 95 - - 

e R1=OMe, R2=H 14 - Me3A1 R1=OMe, R2=H 15 99 - 

9 Cr(CO)-3-- , 
Q 
/I E 

Cr (CO) =j- OAc 

10 R1=H, R2=OMe 18 - 

11 R1=OMe, R2=H 20 - 

Cr(C013 , .___/: 1 

a? R2'*' R3 

Me3A1 R2=H, R3=Me - 5 99 

Et3A1 R2=H, R3=Et - 9 60 

Me3A1, TiC14 R2=H, R3=Me - 5 60 

Me3A1, TiC14 R2=R3=Me - 11 92 

Et2Zn, TiC14 R2=H, R3=Et - 9 62 

Et2Zn, TiC14 R2=H, R3=Et - 9 60 

Me3A1 
cr(co)j-- 17 53 - 

Me 

Cr (CO) 3- , cr /I Me 
R1 

R2 

Me3A1 R1=H, R2=OMe 19 96 - 

Me3A1 R1=OMe, R2=H 21 95 - 
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Scheme 2 

6 7 8 - - - 
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