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Abstract: Hexahydro-3a,7a-dihydroxy-3,7,7-trimethyl- 

2-phenyl-4H-furo[3,2-c]pyran-4-one 6 has been obtained 

from the reaction between tetrahydro-4,4-dimethyl-2- 

oxo-3-furanyl propanoate 4, benzaldehyde and base. 

The product is the result of a modified benzilic acid 

rearrangement. 

The Baylis-Hillman reaction,' which involves the coupling of acrylic 

systems with electrophiles (usually aldehydes) in the presence of a 

catalyst (usually DABCO) continues to generate interest.', 2 Current 

endeavours in this area are focused on the stereochemical control of the 

new chiral centre.3 

In our endeavours to extend this reaction to chiral acrylic systems 

we have discovered a novel cyclisation reaction3c which leads to multi- 

functional compounds. When the chiral acrylate 1 was treated with 

aliphatic aldehydes, the 2,6-disubstituted-5-methylene-l,3-dioxan-4-one 

2a was obtained instead of the desired Baylis-Hillman product 3a. 

Formation of 2a results from sequential condensation of 2 equivalents of 

aldehyde followed by an intramolecular transesterification (Scheme 1). 

While the above cyclisation has been established as a general method 

for the synthesis of 2a using aliphatic aldehydes, aromatic aldehydes 

only yield the conventional products 3b.4 It was speculated that under 

different reaction conditions the corresponding dioxanones 2b may be 

produced, by using, for example, the masked acrylate procedure described 

earlier by US.~ 
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Scheme 1 

Initial studies were focused on using a simple model compound such as 

the chiral ester 4. 

of the amino group. 

expected to produce 

on the major product 

This would obviate the need for masking and removal 

Reaction with benzaldehyde in the first instance was 

the dioxanone 5 (Scheme 2) but spectral information 

indicated otherwise. 

Ph 
0 

mA b LPhCRO p,, 0 

4 5 

Scheme 2 

X-ray crystallography (Figure 1)' permitted the assignment of 

structure 6 to the unknown product. It bears some resemblance to 7 which 

was isolated by Loder and Nearn 7 from the bark of an unnamed Polyal thia 

sp.. 
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To explain the formation of 6 it is proposed (Scheme 3) that LDA 

produces the dianion which, after condensation with benzaldehyde affords 

the intermediate 8 which rearranges to 9 as shown. This is followed by a 

novel example of a tertiary ketol rearrangement as described by Selman 

and Eastham' to produce 10. The final step is simply the cyclisation of 

the alkoxy anion onto the ketone carbonyl which on work up, affords the 

diol 6. 

The absence of any optical activity in 6 shows that the dianion does 

form and the fact that similar rearrangements were reported in the 

steroid field,g gives us some confidence in this proposal. 

Acknowlsdgemente. We thank the FRD and the University Research Fund for 

financial assistance. Professor C.W. Rees, Imperial College, is thanked 

for helpful discussions. 

References 

1. 
2. 

3. 

4. 
5. 

6. 

7. 
8. 
9. 

Drewes S.E.; Roos G.H.P. Tetrahedron, 1988, 44, 4653. 
(a) Drewes S.E.; Emslie N.D.; Khan A.A.; Roos G.H.P. Synth 
Commun. ,1989, 19, 959. (b) Bode M.L.; Kaye P.T. J. Chem. Sot. 
Perkin 1, 1990, 2612. 

1992; 45, 25. 
(c) Bode M.L.: Enslish R.B.: Kave P.T. S Afr. 

J. Chem.] (d) Poly W.f Schomburg D.; Hogfmann H.M.R. 
J. Org. Chem., 1988, 53, 3701. (e) Fort Y.; Berthe M-C.; Caubere P. 
Synth. Commun., 1992, 22, 1265. 
(a) Drewes S.E.; Manickum T.; Roos G.H.P. Synth. Commun., 1988, 18, 
1065. (b) Manickum T.; Roos G. Synth. Commun., 1991, 21, 2269. 
(c) Drewes S.E.; Emslie N.D.; Karodia N.; Khan A.A. Chem. Ber., 
1990, 123, 1447. (d) Drewes S.E.; Njamela O.L.; Roos G.H.P. Chem. 
Ber., 1990, 123, 2455. (e) Basavaiah D; Gowriswari V.V.L.; Sarma 
P.K.S.; Rao P.D. Tetrahedron Lett., 1990, 31, 1621. (f) Gilbert A.; 
Heritage T.W.; Isaac6 N.S. Tetrahedron Asymm., 1991, 2, 969. 
(g) Roth F.; Gygax P.; Frlter G. Tetrahedron Lett., 1992, 33, 
Ul;l,,,(~) Drewes S.E.; Emslie N.D.; Field J.S.; Khan A.A.; 

. Tetrahedron Asymm., 1992, 3, 255. (i) Drewes S.E.; 
Khan A.A.; Rowland K. Synth. Commun., in press. 
Drewes S.E.; Emslie N.D.; Khan A.A. unpublished results. 
(a) Brand M.; Drewes S.E.; Roos G.H.P. Synth. Commun., 1986, 16, 
883. (b) Brand M.; Drewes S.E.; Loizou G. Synth. Commun., 1987, 
17, 795. 
X-ray crystal structure determinations were carried out by Professor 
J.S. Field and MS N.S. Ramesar and full details will be published 
elsewhere. 
Loder J.W.; Nearn R.H. Heterocycles, 1977, 7, 113. 
Selman S.; Eastham J.F. Quart. Rev., 1960, 14, 221. 
Shoppee C-W.; Shoppee E. Chemistry of Carbon Compounds, ed. Rodd 
E.H., Elsevier, Amsterdam, 1953, 28, 926. 

(Received in UK 24 November 1992) 


