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SYNTHETIC COMMUNICATIONS, 21(22), 2263-2268 (1991) 

SYNTHESIS and STRUCTURE of 

3,4-DIHYDRO-4-PHENYL-l,5-BENZODIOXEPIN-2-ONES 

Aifheli C. Gelebe, Perry T. Kaye,* 
and J. Richard Liddell 

Department of Chemistry, Rhodes University, 
P.O. Box 94, Cruhamstown, 6140, 

Republic of South Africa 

ABSTRACT Baeyer-Villiger rearrangement of substituted flavanones using MCPBA affords 
ring-cxpanded products, shown by NMR spectroscopy to be the corresponding 3,4-dihydro-4- 
phenyl-1,5-benzodioxcpin-2-ones. 

We have been investigating methods of expanding the C-ring in flavanone systems and 

have recently reported mass fragmentation studics of 1,4-benzoxazepin-S(4H)-ones 3l and 

4H-tetramlo[ 1,5-d]-1,4-benmxazepines 4* obtained by Schmidt rearrangement3 of the 

corresponding flavanones 1 (Scheme 1) .  Baeyer-Villiger rearrangement of chromanone 

precursors has rccently been shown to afford ring expanded 3,4-dihydro-1,5-benzodioxepin-2- 

ones4 and, in this communication, we discuss :- (i) extension of the Baeyer-Villiger 

rearrangement to substituted flavanones; (ii) spectroscopic confirmation of the structures of 

the resulting 3,4-dihydro-4-phenyl-l,5-benzodioxepin-2-ones; and (iii) solvolytic 

transesterification of ring expanded systems. 

mChloroperbcnzoic acid (MCPBA) oxidation of specially prepared flavanone precursors 

la-1f afforded the corresponding ring-expanded lactones 2a-2f - the change in carbonyl 

functionality from ketone to lactone being reflected in a significant shift (ca. 50 cm-l) of 

* To whom correspondence should be addressed. 
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2264 GELEBE, KAYE, AND LIDDELL 

f 

g 
h 

the IR carbonyl absorption band to higher frequencies. Reaction conditions have not been 

optimiscd, but i t  is apparent that yields can be improved dramatically by increasing reaction 

times (as illustrated for compounds 2b, 2c and 2e; Table 1). 

The ring-expanded products werc shown, by IH and 13C NMR spectroscopy, to be the 

corresponding 1,5-beniodioxepin-2-ones 2a-2f rather than the isomeric 2,4-benzodioxepin-5- 

ones 5 (Scheme 1). Thus, the IH chemical shifts (ca.8 3.1 ppm) observed for the 

diastcrcotopic 3-H nuclci in thesc products (and illustratcd for compound 2d in Figure 1) 

are signilicantly upfield of the values (ca. 6 4.5 ppm) calculated5 for the 1,4-bcnzodioxepin-5- 

ones 5; signilicant dilfercnecs are also apparent between the observed 13C chemical shifts 

for thc C-3 nuclci and the shift calculated5 for the corresponding nuclei in compounds 5. In 

contrast, thc closc correspondence between the observed and calculated 'H and 13C NMR 

shift data6 detailcd in Table 1 permits unequivocal identification of the MCPBA oxidation 

products as thc 3,4-dihydro-1,5-benzodioxepin-2-ones 2. 

H Me0 

Br H 
F H 

5 

e 

Reagents : ( i )  MCPBA-CH2C12; (ii) TMSN3-CF3CO2H. 
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FIGURE 1 

Partial 200 MHr 'H NMR spectrum of 

2-(4-chlorophanyl)-3,4-dihydro-1,5- 

benzodioxepln-&one (2d). 

FIGURE 2 

Resrrsngemenl of the mlgrating group in : 
(a) Schrnldt and (b) B8eyer-Villiger reection~.~ 

In some cases, altempted recrystallisation of the crude products from methanol resulted in 

opening of the expanded C-ring, v i a  solvolytic transesterification, to afford the 

corresponding methyl esters (eg. the bromo and fluoro analogues, 68 and 6h respectively) .7 

The apparently regioselective migration of the aryl substituent (ring A) in all of the systems 

examined, while consistent with the trend reported for chromanones! is opposite to that 

observed for Schmidt rearrangement of the series of flavanones la-lc, le-lf8 Considering the 

similarity of the mechanisms which have been proposed9 for the Schmidt and Baeyer-Villiger 

reactions (Figure 2), the complete reversal of regioselectivity in these rearrangements is quite 

remarkable. Elucidation of the stereoelectronic effects operating in these reactions is to be 

the subject of further investigation. 

EXPERIMENTAL 

Synthesis of the title compounds 2 from specially prepared flavanone precursors 1 is 

illustrated by the following example. 
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3,4-DIHYDRO-4-PHENYL-l,5-BENZODIOXEPIN-2-ONES 2267 

A mixture of flavanone la  (1 g, Smmol) and MCPBA (85%, 1.73 g, l0mmol) in dry 

CH& (20 ml) was boiled under reflw for 24 h. After evaporating the solvent, the residue 

was dissolved in EtOAc (50 ml), washed sequentially with aqueous NaHC03 and H20, and 

dried over anhyd. NazSO.+ Evaporation of the solvent afforded a brown residuc which was 

purified1* by sublimation and recrystallisation from MeOH to give 3.4-d ihydro-4-  

phenyl -  1 , 5 -  benzodi oxepin- 2- one 2a (0.83 g,  69%). 
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