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The l,&addition of nucleophiles to activated butadienes was first demonstrated by Kohler 

and Butler (1) in the reaction of sodiomalonic ester with methyl B-vinylacrylate(1). The early 

literature has been reviewed by Rails(2). The purpose of this communication is to report two 

new modes of reaction of I with nucleophiles, which involve subsequent intramolecular 1,4- 

addition of a prototropic derivative of the initial 1,6 addend, as the ring forming step(J). 

Dimedone(I1) is converted to its conjugate anion, III, through the action of the di- 

methylsulfinyl anion(4) in dimethylsulfoxide (DMSO- -DMSO). Reaction of the anion with the 

ester; I, for four days at 75-80" , gives a 95% yield(5) of a product bpo a,m118-1190, to which 

structure VI is assigned on the basis of its combustion analysis (Found: C,66.71; H, 8.0846) 

and spectral properties. Its infrared [kFd4 5.75(ester c=o), 6.05, 6.15 (vinylogous ester, 

95w.OH double bond)p], ultraviolet [aax 259(e = l2,3OO)w] and mass(6) [m/e 252 (parent and base 

peak), 179(P-CH2C02Me)] spectra are all consistent with the above formulation. Particularly 

decisive is its 100 MC nmr spectrum, which, in addition to demonstrating the' absence of vinylic 

hydrogens, the presence of a methyl ester (7CC14 6.32, 3H, singlet) and non-equivalent methyl 

groups ('8.92, 3H, singlet; ~8.97, 3H, singlet), contains a 1H multiplet (~5.5-5.8) which is 

assigned to 3 and a 2H eight line pattern (~7.27-7.62) which is assigned to HA(5A7.37) and 

RB(rB7.50) with(JA$=16 cps , JAx = 8 cps and JB~ = 6 cps. An 8~ multiplet from T7.7-8.6 

accounts for the remaining protons. 

Similarly, dihydroresorcinol is converted under the same conditions to compound VII, mp 

53-54", in 54% yield(5). These data are summarized below, and a likely pathway for the forma- 

tion of VI is indicated. 
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It was of interest to test the result in a system where interconversion of an extended 

enolate such as IV, with a S-dicarbonyl anion such as V, is structurally blocked. Reaction of 

methyldihydroresorcinol(VII1) with DMSO--DMSO gives the anion, IX, which upon reaction with 

compound I for 4 days at 75-80" gives a 42$(5) yield of an adduct, bpC &ma ll.T-llg", to which 

structure XII is assigned on the basis of its combustion analysis (Found: C, 75.40; H, 7.6%) 

and infrared (7,8,9) [A:!4 5.75, 5.&p], mr [rCC14=6.40(3H, singlet) 7.1-8.8(12H, multiplet), 

8.90(3H, singlet)] and mass(l0) [m/e 238(parent), 165(P-CH2-COJJe) and lOg(base peak)] spectra. 

Confirmatory evidence for the assigoment comes from the fact that this compound is formed from 

the reaction of XIII with DMSO--IWO. Compound XIII, bpo 2"m" 124-125", was itself obtained in . 

5O$(5) yield from the reaction of the anion IX, formed from VIII, via sodium methoxide in mono- - 

glyme, with the ester,I. The structure assignment of XIII follows frcm its infrared (7,8) 

[,,CHCl 
max 3 5.77, 5.88, &O(C=C) and 10.3 (F=C?)p] nmr [7cC14=4.2-5.0(2H, multiplet), 6.4(3~, 

singlet), 7.05(2H, doublet J=7 cps), 7.3-8.4( 8H, multiplet), 8.9(3H, singlet)], and mass(l1) 

[m/e 238(parent), lO$?(base peak)] spectra. The S%, rather than mB, disposition of the double 

bond(12) in XIII follows frcen the overlap of the two vinylic absorptions and from the relatively 

low field doublet, T7.05, which is the result of combined deshielding of the adjacent ester and 

double bond functions. 
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The stereochemistry of compound XII has not been determined with certainty, but we tenta- 

tively assign the configuration of the methylacetate chain to be cis to the three carbon bridge, - 

thereby enabling it to assume an equatorial disposition in the chair-chair system(l3). Since 

Michael reactions are generally reversible, the most stable product would be expected. 

Reaction of carbethyoxycyclohexanone with DMSO--IBlSO, followed by reaction with compound I 

gave a 76$(5) yield of the bridgehead S-ketoester, XIV, bpo 4,&45-146", (DNP: mp 126.5-w). . 
Its ccanbustion analysis (Found: C, 64.13; H, 8.03$), infrared [A:24 5.75(ester C=O) 5.83(ke- 

tone C=O)p], nmr [r6.02 (2H, quartet, J=7 cps), 6.5(3H, singlet), 7.2-8.9 (17H, multiplet, con- 

taining a triplet, J=7 cps, centered at ~8.8)], and mass [m/e 282(parent), 107(basic peak)] 

spectra are consistent with the assignment. Similarly, carbethoxycyclopcntanone under the same 

conditions gives XV, bpo 5m122-123", (DNP mp 135-136") in 35$(5) yield. The stereochemistry , 
of XIV and XV is postulated on similar grounds to that of XII. These results are summarized, 

and a plausible route to the bridged systems is suggested (14,15). 
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This method appears to be very promising for the synthesis of multiply functionalized 

bridged ring systems. Studies designed to exploit this one step entry are in progress. 16 
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