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Abstract: Aldol reaction of the amine free Li enolate of tetrahydro-4H-thiopyran-4-one with l,Cdioxa- 
8-thiaspiro[4,5]decane-6-carboxaldehyde gives mainly the 2,3-anti-3,4-syn aldol (7:l) in good yield; 
reaction of the LDA generated lithium enolate proceeds poorly. Using the trimethylsilyl enol ether and 
TIC4 gives the 2,3-syn-3,4-syn aldol (>lO:l). The adducts can be used for polypropionate synthesis. 
8 1997 Elsevier Science Ltd. 

Aldol reactions of tetrahydro-4H-thiopyran-4-one derivatives followed by desulfurization is an attractive 
route to polypropionates.l.2 We were interested in the aldol coupling(s) of 1 with 3 as a rapid method to produce 
stereochemically complex bifunctional substrates that might be amenable to desymmetrization.3 Herein we report 
that use the amine free Li enolate 2b is superior to the LDA generated 2a and that high syn or anti 
diastereoselectivity can be. obtained in the aldol reaction of 1 with 3 depending on the reaction conditions. 

Aldol reaction of the LDA generated 2a with 3 was surprisingly poor, giving a separable 2-3: 1 mixture of 
4a and 4b in 15-40% combined yield.4 It is well established that the i-Pr2NH product from reaction of LDA 
with ketones is associated with the enolate (i.e. 2a) and can effect the ensuing chemistry.5 Any such influences 
on aldol diastereoselectivity are not well documented. A previous report2 on improved aldol reactions using an 
“amine free” lithium enolate (rather than LDA generated) of a thiopyranone type ketone prompted us to examine 
the reaction of 2b (1.1 equiv.) with 3.6 Under these conditions, a 7-8: 1 mixture of 4a and 4b was obtained in 
70-85% yield. Increased anti selectivity was also observed in the aldol reactions of PhCHO with the “amine free” 
enolates (TMS enol ether + MeLi; cf. note 6) of cyclohexanone (anti:syn 12: 1, 75%) and 1 (anti:syn >I 0: 1, 
60%) compared to similar reactions with LDA generated enolates. 4.7 Interestingly, the reaction* of 2c with 3 in 
the presence of Tic14 was highly syn selective giving a >lO: 1 mixture of 4b:4a (85%).9 This syn selectivity was 
not general as reaction of 2c with PhCHO under the same conditions gave the anti aldol(>l5: 1 anti:syn, 75%).7 
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The experiments summarized in Scheme 1 allowed the stereochemistry for 4a and 4b to be assigned 
unambiguously.to.tt The cyclic carbonates 6a,b were readily prepared by reductiont2 of the individual aldol 
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diastereomers followed by treatment with l,l’-carbonyldiimidazole. The presence in 6a of a trans-fused 
dioxathiadecalin with an equatorial substituent was apparent from the large (i.e. axial-axial) coupling constants 
3&_2,B_3 = 10.5 Hz and 33~_3,~_4 = 10 Hz, thereby establishing the anti aldol stereochemistry for 4a. On the 
other hand, 6b contained a c&fused dioxathiadecalin with an equatorial substituent (3&_2,H_3 = 2 Hz; 3&_3,B_4 
= 2 Hz; +ve nOe: H-2 <---> H-4) confirming that 4b was a syrz aldol. Hydrolysis of the ketal in 7 and 
reduction of the resulting ketone gave, in each case, a mixture of alcohols. l3 The C-5 stereochemistry was 
determined by hydrolysis of the carbonates in 7 to give the triols 8. The 4,5-syn relationship for 4a and the 4,5- 
anti relationship for 4b is established because both of the triols isolated from 7a were unsymmetricalt4 while the 
symmetrical trio1 8b (e.g. 6 t3C NMR signals) was obtained from hydrolysis of 7b. 

With reproducible conditions in hand to selectively prepare either 4a or 4b, possible application to 
polypropionate synthesis was demonstrated by the synthesis of the stereotetrads Sa and 5b. The aldol adducts 4 
present functionality amenable both for two-directional (e.g. 4+3) and for linear (e.g. 6+3) iteration of the 
process. If the stereoselectivity observed in the reactions of 1 with 3 can be extended to further aldol reactions of 
4 (or 6) with 3, then a useful method for polypropionate synthesis might be at hand.t5 
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