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Stereo-defined B-mesyloxy alcohol 2 was prepared by way of the chelation- 

controlled Grignard reaction. 4) The diastereomer 5' was also prepared by 

changing the order of the Grignard reactions. By further purification at the 

stage of 4&, 5) the de's of 5 and 5' - were rendered to be over 98 %, respectively. 
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As the model substrates in hand, the reaction course of the 1,2-migration 

process was examined: Substrate 5 was allowed to react with organoaluminum - 
reagents to effect the pinacol-type rearrangement, and the ratios of the 

possible rearranged products 6a - -migration) 

determined by HPLC. 6) 
(C8H,7 and 6b (C2H57migration) were - 

Fair selectivity (6a/ 6b= 6.3 /l) -- Fig1 R' 
for the C8H,7 -migration was achieved by utilizing Et2AlC1, 

the preferred reagent for the migration of alkyl groups. 3) 
Me J 

+ 

R* 
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involved in the migration process, one for the alkoxide 
< ,(w,-;;=& 
3 

formation, the other as the Lewis-acidic promoter (binary 
Me 

activation: Fig 1). Based on this consideration, the combinational use of the 

two different organoaluminum reagents was attempted as shown in Table 1. 

The highest selectivity was achieved by using the DIBAL-Et2AlCl combination: 

The (i-Bu)2Al_alkoxide of 5 was first generated by the action of DIBAL on 5 at - - 

-78'C, which was successively treated with Et2A1C1 to effect the 1,2-migration 

(-78'C+ OOC). The rearranged products were obtained in their reduced form (by 

Reaction Promoter(s) o)&t + E;$oc 
5 OC=~-C~H,~ 6a 6b 

Table 1. Effect of Reaction Promoter(s) Table 2. Solvent Effecta) 

Reaction Promoter(s @/a 

Et2A1C1 6.3 / 1 

Me3A1 - Et2A1C1 8.2 / 1 

Et3A1 - Et2A1C1 5.3 / 1 

i-Bu3Al - Et2/dC1 4.0 / 1 

DIBAL - Et2A1C1 14.1 / 1 

a) Carried out in CH2C12, -78°C + O'C. 

Solvent 6a / 6b -- 

14.1 / 1 

;,"$'a, 3 21.2 / 1 

toluene 10.3 / 1 

hexane 26.3 / 1 

a) Using DIBAL-Et2A1C1, -78'C + O'C. 

b) Reaction temp.: -65°C + 0°C. 



the excess DIBAL), which were thoroughly 

and analyzed. In contrast, substantial 
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oxidized (PDC / DMF)') back to 6a/ 6b -- 

decrease of the selectivity was 

encountered in the cases of the R3A1- Et2AlCl combination. 

This tendency could be attributable to the readiness and the extent of the 

alkoxide formation at the low temperature. Actually, the gas-evolution 

measurements supported this assumption: The degree of the alkoxide formation 

between 2 and various organoaluminum reagents at -78'C for Ih was as follows: 

DIBAL (-,I00 %), Et3A1 (84 %), Et2AlCl (45 %), and (i-BuJ3Al (17 %I. 9) Thus, 

the clean formation of the alkoxide intermediate is essential for the selective 

migration, which may lead to the restriction of the conformational freedom. 10) 

These facts are of considerable interest with respect to the mechanism of the 

organoaluminum-mediated pinacol-type rearrangement. 

The selectivity was further optimized by screening the solvent effects; 

the best selectivity as large as 26 / 1 was observed in hexane (Table 2). 

In order to gain further insight, the rearrangement of the isomeric starting 

material 5' was examined. In these cases, as expected, selective migration of - 
ehtyl group was observed, although the selectivities were lower in comparison 

with the corresponding cases of 2 under the same definite reaction conditions. 
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oC= wC~H,~ DIBAL-Et2AlCl (Hexane) 1 18.2 

Et2A1C1 (CH2Cl 2) 1 3.1 

The present situations are rationalized by the chelate model as depicted in 

Fig 2, judging from the data obtained here and the unlikeliness of the free 

carbocation intermediate. 3) The energy difference of the chelate conformers 

might be the primary factor in the determining the reaction course by assuming 

the antiperiplaner relationship between the migrating and the leaving groups. 

This makes a sharp contrast to the related cases, the deaminative pinacol-type 

rearrangement, where the ground state conformation is reflected to the inter- 

mediate viz. the open carbocation.") 

Fig 2 
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