
Tetrahedron Letters, Vol.?;, N0.33, PP 2913 - 2914, 1981 0040-4039/81/302913-02$02.00/0 

Printed In ?rrat. Brlt?in @l$@l Pereamon Press Lt-',. 

6-METHYLENE CYCLOHEXANONE-2,4-DICARBOXYLATES FROM THE ANIONS OF SECONDARY AMIDES AND ACRYLATES 
R.H.B.GALT* and Z.S.MATUSIAK 

ICI Ltd., Pharmaceuticals Division, Alderley Park, Macclesfield, Cheshire SK10 4TG, England 

6_Methylene cyclohexanone-2,4_dicarboxylates as their en01 tautomers' (3) are the major products 

from condensation of the anions of secondary amldes with acrylates. 

In an attempt to make 2 (Rl=Et, R = allyl), ethyl acrylate was added to the anion of N- 

allyl benzamide (1, R = allyl) generated with NaH (1 mol.) in DMF at O°C. The major product 

(60% based on acrylate), isolated as a pure liquid after chromatography on silica gel, was as- 

signed the structure 3 (R1 = Et),<max (film) 1735, 1665, 1640, 1600cm-l; violet colour with 

FeC13; M+ 254 (C13H1805); 6 H (CDC13) 1.26 (3H,t,ester CH3), 1.32 (3H,t,ester CH3), 2.2 --) 2.8 

(5H, br, 2 CHzOs and &I-C02Et), 4.22 (2H, q, ester CH2), 4.3 (2H, q, ester CH2), 5.32 and 5.96 

(2H, > CH2), 12.0 (lH, OH). Other secondary amide anions can act as initiators of these 

acrylate condensation reactions. With N-methyl benzamide (1, R = Me) and ethyl acrylate, 

3(R1 = Et) was again the major product (-60% yield). When 1 (R = Me) and methyl acrylate were 

the reactants, crystalline products were isolated but the reaction was more complex. The 

structure of 3 (R1 = Me), m.p. 68 - 7o"c, obtained in 55% yield, was supported by partially 

decoupled 
13 

c n.m.r. -6, 25.9 (t, -CH2-), 33.2 (t, -CH2-), 39.2 (d, -Cg-C02Me), 52.5 (2q, 

ester Me's), 98.1 (s, = C-C02Me), 117.2 (t, =CH2), 136.5 (s, -s=CH2), 163.5, 172.6 and 174.1 

(3s, 3;c = 0). 

*.;I aromatic amide, C19Hz3N06, m.p. 106 - 107Oc, was also isolated in 12% yield and 

spectral data supported structure 4 - 6, 26.1 (t, -CH2-) 27.6 (t, -CH2-), 28.8 (t, -CH$, 

39.9 (4, -A-CH3), 46.6 (s 

=k-C02Me), 

,>&-C02Me), 51.4 (4, -0-CH3), 52.2 (q, -0-CH3) 55.2 (t, -CH2-$-), 

95.3 (9, 126.8 (2d, o- or m- aromatics), 128.3 (Zd, o- or m- aromatics) 129.5 (d, 

p aromatic c), 136.3 (s, Ph CO-), 170.7, 172.2, 172.4 and 174.9 (4s, 4 C = O's); sH 2.1-2.6 

(5H, complex; 2H at C5, 2H at C6, 1H of AB quartet at C3), 2.95 (3H, s, -&H,), 2.97 (1H of AB 

quartet at c3), 3.72 (3H, s, ester CH3), 3.!7 (3H, s, ester CH3), 3.8 (2H, -$-CH2-N- AB quartet), 

7.41 (5H, aromatic). The n.m.r. spectra of 4 indicate some restricted rotation in the geninal 
8 

substituents at C4. The room temperature 
13 

C n.m.r. showed the -N-CH and -c-CJ -k-groups as 
-3 2 

weak broad signals which sharpened considerably at 54°C. 

The structure 5 was assigned to a further product,C12H1806, m.p. 73 - 74OC obtained in 

5% yield. Compared with 3(R' = Me), 5 lacked the exocyclic methylene group but had an ad- 

ditional -0Mesinglet at 63.29 and a two proton singlet (-a2-OMe) at63.42. The l3 C n.m.r. 

bore strong similarities to that of 4 - 6 C 26.0 (2t, 2-CH2-), 27.7 (t, -CH2-), 46.3 (s, 

zi-C02Me), 51.3 (q, C02Ee), 52.0 (q, C02ge), 59.3 (q, -CH2-O-C&3), 77,4 (t, -g2-0.CH3), 
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95.2 (s, = ;.C02Me), 170.5, 172.2, 174.7 (3s, 3C = 0). 
Me O- 

Presumably 3 arose from 1 via route (a) of scheme A (where X = Ph.CO.h - or Ph.i=N.Me) and 

route (b) is a possible source of 4. The shunt c gives an opportunity for the methoxide ion 

generated in the Dieckmann condensation to add to the conjugated ester and thus provide the inter- 

mediates for 5. 4 could not be converted directly to 5 with sodium methoxide in D.M.F, under 

conditions close to those of the reaction. 
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