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Abstract: A new enantiomericaily pure six membered cyclic allylboronate 3 has been prepared 
from pantolactone 1. The enantiosekctivity of the allylboration was investigated on the reaction 
of 3 with benzaldehyde 4a and decanal4b. 

The allylboration reaction is a valuable method for the stereoselective preparation of carbon chains. 

Enantiomerically pure allylboron reagents possess particular importance for the synthesis of homochiral 

structures. Cyclic allylboronatesla, modified with optically active tartaric acid derivativeslbJ, 1,3,2- 

oxazaborolidinesld, 1,3,2diazaborolidineinesle and several @I diakyl baram&@ have been used to produce 

enantiomerically pure compounds. As shown by HOFFMANNla and ROUSHlblC five membered cyclic 1,3,2- 

dioxaborolanes prepared from homochiral 1,2 diol ligands proved to be successll reagents for asymmetric 

allylboration. 

Since five membered rings are conformationally kxible it was our aim to decrease this flexiii by 

preparing conformationally more rigid six membered cyclic 1,3,2-dioxaborinanes. An enantiomerically pure 

bidendate ligand 2 for the boron could be obtained by ring opening of D(-)2-hydroxy-3,3-d 

butyrolactone [D(-)pantolactone] 1 in almost quantit&ive yieldzp3. The enantiomeric 

amide 2 was detemked on the dibenzoate derivative of 2 by chiral phase HPLC 
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Scheme I: (i) HN(CH3)2, EtOH (98%); (ii) allylboronic acid, ether (98%) 

The homochiral ligand 2 yields the crysWne 1,3,2-dioxaborinane 3 on treatment with allylboronic 

acidlb,d. The 1H-NMR spectmm of 3 shows a 4J-w-coupling between the hydrogen atoms in position 4 and 6. 

From the equatorial position of the 4H atom follows the axial arrangermmtoftheamidegroupandtbeexpeoted 

rigid contbrmation of 3. 

Reaction of the allylboronate 3 with aldehydes 4a and 4b in dichloromethane or toluene yields the 

corresponding adducts 5r and Sb. The pretkential attack of the boronate onto the Si-face of the aldehydes 

could be expkined by the transition structure 6. The aldehyde becomea axially wordinmd to the boron atom 
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and the amide oxygen lone pair interacts with the aldehyde carbonyl group thus favouring the transition state 

and shielding the Re&#. The applicability of boron reagents derived from pantoamides in other reactions are 

currently under investigation. 

Table I: Allylboratioa of aldehydes with 3 and proposed transition state 6 

reagent 3, sdvef-k 

. -78-C, 22 - 24 h ,L ‘CCI, 

4 4A mdsc& s-aves 5 

aYield after - cation by chromatqgaphy. heactions were worked up after 24 h and found to be not completed. 
T4bsolute c4Wtiguratioas 

‘1 

the pmdacts were assigned by comparision with the products described in 1”. %zuuiomeric excesses 
were determined on the azoate derivatives by chiral phase HPLC with Nucleosil Cbiral 2@, n-hepta&isopropanaVFA= 
100/0.4/0.04. eEnantiomeri excesses were determined by ‘H-NMR ofthe [RI-MTF’A ester.6 

Referencea and Notes 

; Herold, T. Chem. Ber. 1981, 114,375; lb) Roush, W.R.; Waits, AE.; Hoong, L.K. 
8186; lc) Roush, W.R; Bat& L. J. Am. Gem. Sot, 1988, iZ0, 3979; ld) 

Znd 1988, 663; le) Corey, E.J.; Yu, C.M.; Rim, S.S. J. Am. Chem. Sot 1989, 
*&dad, R.S.; Bhat, KS.; Zaidlewicz, M. Racherla, U.S. ibid 1990, 112, 2389; 
samune, S. J. Org. Chem. 1987,52,483 1; lh) Short, R.P.; Masamune, S. J. Am. 

For the preparation of the primary amide see: Parke, H. C.; Lawson, E. J. J. Am. Gem. Sot. 1941,63, 

molecular sieves was 


