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Abstrsd. The synthesis and Michael rcauion qfthe chid aatotzcayl qniwalent I with ory libmmbwnim~led 3 is reponed. 

The asymmetric alkylation of Bketoesters is a yet unsolved problem of great interest in organic 

synthesis; only recently several methodological developments have been mported. ’ In our current approach 

to this subject we have designed the new and chiral sultamduived a&oac&yl equivalent 1 (Scheme l), 

where chirality has been located at the carboxylic part of the Memeskr moiety using the well known 

Oppolzer’s sultam 2.’ In this letter we report the synthesis and asymmetric Michael maction3~4 of compound 

1 with arylidenemalononitriles 3, eventually leading, after 1.4~addition and O-ring closure, to enantio 

mericaby pure 4H-pyra@ (I) (Scheme 1). 
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The chiral reagent 1’ has been synthesized from 2,2,&rimethyl-4H-1,3dioxin4-one 4 and 10,2- 

bomanesultam 2’ in 86% yield following the standard protocol8 (Scheme 2). J&al exploratory experiments 

directed to find the best conditions for the reaction of 1 and 3 (Ar = C&)’ gave unsuccessful results using 

titanium tetrachloride (CH,Cl,, -78°C -+ r.t.)‘O, boron trifluoride etherate (CH2C1,, -78°C -, r.t.), dimethyl- 

r-butylsilyl triflate (CH,Cl,, NE,tS; TiCl,)” or LDA (-78°C -, r.t.) as promotors or catalysts; using sodium 

hydroxide under PTC conditions’2, in addition to recovered starting makrials, sultam 2, benzaldehyde and 

N-(E-cbinamoyl)-10,2-bomanesultam 5” (Ar = C&,) were detected. This compound, as the E isomer only, 

was obtained in 74% yield when sodium hydride (THF; 0°C -, r.t.) was used as base. No 4H-pyran was 

observed. FinaJly, using piperidme as catalyst in toluene,s~14 compound 1 reacted with 3 giving, after 
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Michael addition and O-ring closure, the expected 4H-pyrans 6’, in yields and diastereomeric excesses as 

shown in Table, and traces of the corresponding N-(E-3-arylpropenoyl)-10,2bomanesultams (5). From the 

results in Table we conclude that we have obtained consistent and good values for the d.e. ,s (= 60%) in 

the asymmetric addition of our N-acetoacetyl sultam 1 to the Michael acceptors 3. These data are also 

independent of the nature and position of the substituent attached to the phenyl ring in 3. In the ‘H NMR 

spectra of these diastereomeric mixtures, major and minor isomers 6 showed clearly resolved signals for 

H-4 at 4.7-4.6 ppm and 4.3-4.2 ppm, respectively. Unfortunately, we were unable to separate these isomers 

by flash chromatography;‘s only in cases 6a and 6f (see Table) we could obtain pure major and minor 

isomers by recrystallization. After careful analysis of the ‘H NMR spectra (see above) of diastereomers 6, 

it is clear that in all these cases the major isomer has the same absolute configuration at the new stereo- 

center (C-4). This stereochemistry has been established as R by X-ray diffraction analysis of minor 6a-Q.‘6 

a: toluene, 15O”C, 82%; b: 3, piperidine, toluene, r.t.; c: LiAlH, ether, reflux. 

Scheme 2 

Table. New 4H-pyrar s6and7prepared. 

Q-4 
o-CH3-C6H, 

: 
@H&H, 
m-NO,-C,H, 

e p-Rr-C6H., 

6 7 

Yield’ (46) d.e.* (d.e.)” Yield’ (96) 

65 
62 
42 
85 
91 
64 

73 
72 
59 
40 
41 
42 

’ After chromatography. 2 Determined by ‘H NMR (300 MHz) on the 
crude reaction mixtures. 3 After recrystallization. 

Finally, after extensive search for optimal conditions”, pure major isomers 6a, 4 and the 

diastereomeric mixtures 6b-e were treated with lithium aluminium hydride”, providing subam 2 (7595% 

yield) and the enantiomerically pure alcohols 7a ‘, 7f’ or the enantiomerically enriched alcohols 7b-e in 

reasonable yield (see Table). 
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The formation of major 6(R) isomers coupled to the exclusive formation of E-S isomers (traces) 

during the Michael addition can be explained as shown in Scheme 3. We can assume that the u-unsubsti- 

tuted acylsultam reacts in a conformation where the carbonyl is unri to the SQ groupZ.‘* (also continned 

by X-Pay analysis of compound 1’7 and s-cis to the Cu,CB bond due to a presumed internal quelate 

between the piperidinium cation and the 1,3-dicarbonyl group. The face differentiation is then dictated by 

the Michael addition to the arylidenemalononitrile from the less hindered bottom t&e to generate interme- 

diate 8, that smouthly gives !I (traces) and 6. This particular behaviour has also been observed during the 

1 ,Chydride addition to enoylsultams. I9 As shown, the exclusive formation of E-5 is based on an irreversible 

intramolecular addition-elimination process. Note that, not surprisingly, in the presence of a stronger base, 

as sodium hydride (see above), formation of E-5 (AI = C&Q is preferred to the O-ring closure. 

The results reported here add to the large panoply of asymmetric syntheses with camphor sultam 

derivatives and give a clear picture of the power of this chiral auxiliary in order to induce good selectivity 

in Michael additions. Compound 1 is thus an efficient acetoacetyl chiral equivalent of potential interest in 

asymmetric synthesis. In addition, with these results, we have improved, in yields and diitereoselectivity, 

our former experiments* in the asymmetric synthesis of multiply functional&d 4H-pyrans. Work is now 

in progress in order to exploit and expand the synthetic usefulness of intermediate 1 and will be reported 

in due course. 
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