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Thermal Rearrangement of 4-Cyano-2,3-dihydro-5-ethoxy-3-methyl-3~(4~0~0-4~-1- 
benzopyran-3-yl)furans: a Reversed Alkoxycarbonylcyclopropane --+ 5-Alkoxy-2,3- 
dihydrofuran Transformation 
Chandra Kanta Ghosh* and Subhabrata Biswas 
Organic Chemistry Laboratory, Department of Biochemistry, Calcutta University, Calcutta 700019, India 

The title dihydrofurans (3f, R1 = H, Me, and CI), prepared from the a-cyano-ester ( le)  and diazomethane, thermally 
rearrange to the cyclopropanes (4f) in predominantly Z-isomeric form. 

The formation of the dihydrofuran (3a) from the l-benzo- 
pyran derivative (la) and diazomethanel involves a formal [ 1,5] 
sigmatropic rearrangement of the initially formed dihydropyr- 
azole adduct (2a) (non-isolable) with nitrogen extrusion2 and an 
acyl oxygen participation. The conversion (2a)-+(3a) via the 
cyclopropane (4a) is ruled out as the [1,3] sigmatropic 
rearrangement of an acylcyclopropane such as (4a) is likely to 
involve the cleavage of the more substituted bond334 so as to 
produce the dihydrofuran ( 5 ) .  The a-acetylacrylic ester (lb) 
with diazomethane similarly gives the dihydrofuran (3b). 
However, the methylenemalonic ester (lc) and diazomethane 
form the dihydropyrazole (2c) which on heating produces the 
C-methylated product (Id), the apparent failure of the ester 
carbonyl oxygen to participate in the [ 1,5] sigmatropic 
rearrangement of the diazocompound (2c) precluding the 
formation of the dihydrofuran (3c). 

Surprisingly, we have now found that the a-cyanoester (le) 
with diazomethane formed a complex mixture which on 
chromatography over alumina gave the title dihydrofuran (3f) 
(-25%) and the cyclopropane (4f) (-10%); the interconver- 
sion of these two products (3f) and (4f) could not be affected by 
alumina. Instantaneous loss of nitrogen associated with 
formation of a dihydropyrazole from the exocyclic alkenic bond 
(most likely of E-configuration5) of compound (le) with 
diazomethane would give the a-cyano-6-methylacrylic ester 
(1f),6 probably having the same configuration7 as its precursor 
(le) , which would react further with diazomethane producing 
the dihydrofuran (3f) ,? presumably via the extremely unstable 
(2f). Here (2f), unlike several other analogues,8,9 undergoes a 
formal [ 1,5] sigmatropic rearrangement involving the ester 
carbonyl oxygen with concomitant nitrogen extrusion yielding 
the dihydrofuran (3f). Interventionof the ionic intermediate (6) 

in the above transformation is ruled out as it would have given 
predominantly a mixture of unsaturated ester isomers.9 

( 5 )  
R2 
H 
H 
H 
Me 
H 
Me 

(6) 
R3 X 
Me COMe 
Me COZEt 
OEt CO2Et 
OEt COZEt 
OEt CN 
OEt CN 

t All new compounds gave satisfactory microanalytical and spectral 
data. Rl=H,Me,andCl 
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The dihydrofuran (3f) does not arise via the cyclopropane 
(4f). In fact, heating (3f, R1 = H) at 180°C afforded (4f, R1 = 
H) in nearly quantitative yield as a 3 : 1 mixture of Z -  and 
E-isomers; similar thermal rearrangement of (3f, R* = Me or 
Cl) gave the (2)-isomer of (4f, R* = Me), m.p. 144"C, 
and (4f, R* = Cl), m.p. 180°C. In contrast the 5-alkyl-2,3- 
dihydrofurans (3a) and (3b) were thermally stable to 200°C. 
Unlike the amply demonstrated acylcyclopropane -+ dihydro- 
furan transformation and the reverse,lo the conversion of 
alkoxycarbonyl-cyclopropanesll or -cyclopropenesl2 to 
5-alkoxyfuran derivatives is rare and the reverse process was 
hitherto unknown. The thermal rearrangement of the title 
compound is thus the first example of a 5-alkoxy-2,3-dihydro- 
furan -+ alkoxycarbonyl-cyclopropane transformation. 

We thank Dr. S. Ghosh, Jadavpur University and Dr. A. K. 
Chakravorty, IICB for spectra, and CSIR, New Delhi for 
financial assistance [Scheme No. 2(285)/88-EMR-II]. 

Received, 4th July 1989; Corn. 9102839K 

References 
1 C. K. Ghosh, A. Bhattacharyya, and P. P. Ghosh-Dastidar, 

Indian J .  Chem., Sect. B ,  1987, 26,423. 

2 F. M. Dean and R. S. Johnson, J.  Chem. Soc., Perkin Trans. 1, 
1980, 2049. 

3 D. E. McGreer, N. W. K. Chiu, M. G. Vinje, and K. C. K. Wong, 
Can. J .  Chem., 1965, 43, 1407. 

4 M. E. Alonso, A. W. Chitty, S. Pekrar, and M. de L. Borgo, 
J .  Chem. SOC., Chem. Commun., 1984, 1542. 

5 J. Zabicky, J .  Chem. SOC., 1961, 683; J .  Hamelin, D. Vandeven, 
and R. Carrie, C. R .  Acad. Sci. Paris, 1965, 260, 3102. 

6 W. G. Young, L. J.  Andrews, S. L. Lindenbaum, andS. J .  Cristol, 
J .  Am.  Chem. SOC., 1944, 66, 810; F. D.  Popp and A. Catala, 
J .  Org. Chem., 1961, 26, 2738. 

7 D. E. McGreer, I.  M. E. Masters, and M. T. H. Liu, J .  Chem. 
SOC., Perkin Trans. 2 ,  1975, 1791. 

8 J .  Hamelin and R. Carrie, C. R. Acad. Sci. Paris, 1965,261, 1332, 
5545. 

9 D. E. McGreer, R. S.  McDaniel, andM. G. Vinje, Can. J .  Chem., 
1965,43,1389; D. E. McGreer and Y. Y. Wigfield, ibid., 1969,47, 
3965. 

10 D. W. Boykin, Jr . ,  and R. E. Lutz, J .  A m .  Chem. SOC., 1964,86, 
5046; D. E. McGreer, M. G. Vinje, and R. S.  McDaniel, Can. J .  
Chem., 1965, 43, 1417; P. Scribe and J.  Wiemann, Bull. Soc. 
Chim. Fr., 1971,2268 and references cited therein. 

11 W. von E. Doering and L. Birladeanu, Tetrahedron, 1973,29,499. 
12 M. I.  Komendantov, I. A. D'yakonov, I. Gohmanova, and R. R. 

Kostikow, Zh. Org. Khim., 1965, 1,209; H. M. L. Davies and K. 
R. Romines, Tetrahedron, 1988, 44, 3343. 




