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Abstract---Nucleophilic addition reaction of tetronic acid dianion, derived from 

tetronic acid with lithium diisopropylamide, to aldimines was found to proceed in a 

stereoselective manner providing syn adducts predominantly via the six-membered 

chelation transition states. 

Development of new methods and strategies for stereoselective carbon-carbon bond formation reactions has 

intensively been investigated during the last two decades where addition reactions of organometallic compounds 

orenolates to carbonyl compounds provoked an extraordinary amount of activity by synthetic organic chemist. 

Chelation control in such addition reactions has well been recognized to play an important role to conml the 

stereochemistry of the newly generated stereogenic centen.1 We have recently reported2.3 the chelation controlled 

stereoselective addition reaction of temnic acid or its derivatives, four carbon synthons bearing three oxygen 

functions, to carbonyl compounds and its application to the synthesis of pentoses, (+)-arabitol and (+)-ribitol. 

As part of our ongoing effort directed at the utilization of tetronic acid in natural product synthesis? we have 

further investigated the stereoselectivity of the addition reaction of tetronic acid to aldimines, since such reaction5 
would emerge as a useful implement for the synthesis of p-amino alcohols and other nitrogen-containmg natural 

products.6 

Thus, the reaction of tetronic acid dianion, derived from tetronic acid and 2.2 equimolar amounts of lithium 
diisopropylamide (LDA), with benzylideneaniline was carried out at -78 "C in dry tetrahydrofuran under an 

argon atmosphere and the reaction mixture was quenched by addition of chloromethy methyl ether to give the syn 

and anti addition products in 45.9% yield in a ratio of 5.4 : 1. The stereostructure of the major isomer was 

unambiguously determined to be syn by X-ray analysis7 as shown in Figure 1. 

The stereoselectivity exhibited in the formation of the syn adduct predominantly can be rationalized by assuming 

that this addition proceeded via a six-membered chelation transition state (A) as depicted in Figure 2 whcre thc 

arylidene or alkylidene substituent (R1) occupies axial position because the trans geometry of aldimines forces the 
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metal cwrdination to nitrogen atom syn to the substituent 01'). Therefore. one of the possible transition states (C) 

leading to the anti adduct might be excluded in this reaction. In assessing the contribution of the two transition 
shuctures having equatrial tetronic acid oxygen to the above consideration, the boat-like transition state (B) seems 

unfavorable relative to the chair-lie transition state (A) because of the usual unfavorable interaction associated 

Figure 1. The ORTEP drawing of the syn adduct. 

with the former canfornation. When this addition was canied out in the presence of hexamethylphosphoric 

hiamide (20% v/v in TfID as a co-solvent, the conversion yield was increased to 68.7% with slightly decreased 

stereoselectivity. 

phisidime was found to be superior to aniline as an mine moiety in terns of conversion yield and 

stereoselectivity and the results for the other addition reactions were sammarized in Table. Although it has been 
generally recognized that the addition reaction of lithium enolates or organolithium compounds to imines resulted 

- 
SYn anti 

Figure 2. 

in low yields with the complicated mixture,8 the reactions of alkylidene-panisidines with lithium enolate of 

tetronic acid afforded the addition products in good yields with high stereoselectivities. 

The major compound obtained above was stereosel~~tively converted to an amino alcohol as follows. 
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Catalytic reduction of 1 over 10% rhodium on alumina in ethyl acetate under 7 atm of hydrogen gave the y-lactone 

(2), in 75.8% yield, which on further reduction with lithium aluminum hydride provided the syn amino diol(3) 

in 96.3% yield. 

We are currently exploring this strategy to the synthesis of naturally occuning amino alcohols. 

Table Nucleophilic Addition Reaction of Tetronic Acid Dianion to lmines 

R' Solvent Syn : Anti yield (%) 

I Ph 1 Ph I THF I 5.4 : 1 1 I: 1 ph 1 THF-HMPA 1 2.1 : 1 1; 1 68.7 

pMeOPh THF-HMPA 3.9 : 1 98.3 

I !& I pMeOPh 1 THF-HMPA 4.3 : 1 I b ) l  75.6 

pMeOPh THF-HMPA 1.3: 1 s 
b, 82.2 

/ 0 1 pMeOPh / THF-HMPA I 73.5 : 1 b, 1 94.7 

I Cmtyl / ~ M e O p h  1 THF-HMPA I 2.0 : 1 a) 1 62.0 

/ ~ P r o p y l  I pMeOPh I THF-HMPA I >9S : 1 / 89.5 

a) The ratio was determined based on the MU spectrum of the mixture 
b) The ratio was determined by isolated yields of each isomers. 
c) Total isolated yield. 
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7 atm of H, 
OMoM 10%Rh on Ah03 PMPHN L ~ A I ~  PMPHN OMOM 

4 0  THF OH 
1 2 3 

PMP =p-Methoxyphenyl 

Scheme 1. 
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