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Abstract we describe a new and efflclent synthesis of the title compounds, 

directly obtalned by Photochemlcal ~lkoxliatlon or acetoxllatlon of trans- 

enedlcarbonyl compounds A possible mechanism 1s dlscussed 

L,5-Dlalkoxy- and 2,5-dlaretoxy-2,5-dlhydrofurans have been widely used 

for syntheses, conslstlng of intermolecular or intramolecular condensations, 

leadlng to pyrldazlnes, troplnones, pyrldlnols and benzenold compounds' More 

recently, several Authors have shown their utlllty In the cyclopent-l-enone 

as precursors of cls-enedlcarbonyl compounds 
2 

synthesis, On the contrary, only 

few methodologies are described for their preparation, based generally on the 

same procedure the chemical 
2a,3,4 

or electrochemical 
2d,3,5 

1,4-alkoxllatlon or 

acetoxllatlon of furans These methods bear some disadvantages, as varying 

1 
yields, formatlons of side products, or poor utlllty for substituted furans 

In this paper we wish to report a new and orlglnal synthesis of the title 

compounds, directly obtalned from trans-enedlcarbonyl compounds I They were 

6 
easily prepared by our previous procedure , through an oxldatlve ring flsslon 

of furans with PCC (90 - 95%) 

In a study deslgned to broaden the synthetic utlllty of I, we have found 

that the compounds 1. undergo a photochemlcal alkoxllatlon yleldlng directly 2 

In a typlcal reactlon, 0 5 g of 1, dissolved in 300 ml of anhyd MeOH, were lr- 

radiated with an lmmerslon apparatus, under N2 lhe light source was a Hanovla 

100-W medium pressure mercury arc sorrounded by a quartz water Jacket After 

4 hrs, the soLvent was evaporated under reduced pressure and the residue dlssol 
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ved an Et20 'Ihe solution was dried over Na2SO 
4 

and the solvent evaporated 

(Table 1) 

1 2 

As a means of sheddlng light on photochemlcal phenomena, two maJor varla- 

bles were lnvestlgated the nature of the medium and the type of the alcohol In 

these experiments, 80 mg of l&, dissolved in 5 ml of a solvent, were lrradlated 

with a 100-W medium pressure Hg arc, In a Pyrex flask, under N2 At the end of 

the reactlon, the mixture was dissolved In 30 ml of Et20, and the solution wash- 

ed several times with brine The organic layer was dried over Na2SO 
4 

vent evaporated (Table L) It was possible to see the photochemlcal 

wv,rked only with MeOH, EtOH, and AcOH, the reactlon was unsuccessfu 1 

ferent alcohols (entrles 3, 4, and 5) and In mlxed protlc solvents ( 

and 7) Furthermore, the reactlon ran also In presence of a trlplet 

and the sol_ 

reactlon 

both In dlf 

entrles 6 

quencher, 

naphthalene, while the lrradlatlon of y-dlketones (1 e acetonylacetone) did not 

produce any reactlon FInally, while the known formatlon ot ketals via an acid 

catalysed reactlon of ketones with MeOH can be prevented by addltlon of solld 

Na2CO , 

7 3 

on the contrary the conversion 1 -_2 occurred In the presence of Na2CO - 3 

too 

In order to explain this behavlour, we have followed the klnetlcs of the 

conversion 1 - 2 In MeOH (figure 1) and In EtOH (figure 2) by GLC While In MeOH - 

the reactlon seems to follow a zero order klnetlcs, In EtOH shows a more complex 

plot (a slgmold curve) This difference could be only apparent, because the zero 

order plot of the reactlon In MeOH can be consldered as a very "particular" slg- 

mold curve 

All these data allow to advance the hypothesis that the rate determInIng 

step 1s the reactlon of a zwltterlonlc IntermedIate 4 (obtaIned from 3 ~19 an - -- 

R-RI - R-Rt 
0 0 0 O- 

3 4 
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electron demotion) with the solvent 

In fact, the reactlon rate increases with Y-values, showing to depend on the 

lonlzlng power of the solvent, while the first par-t of the klnetlcal behavlour In 

lable 1 

Substrate R Solvent Reactxon Product R' Isolated 

time (h) yield (%) 

la MeOH 4 2aa CH 96 
- n-C8H17 - 3 

lb n-C 
lOH2l 

MeOH 4 2ba CH 
- 3 

98 - 

lc n-C 
12’25 

MeOH 4 2ca CH 
- 

98 - 3 

a) 2a IR (film) 1630, 1168, 

- 

1120, 1053, NMR (CC1 6 ) 5 78, 3 , 

& 

20, 3 15, 3 12, 

2 08, 1 48, 1 40, 1 28, 0 90, MS (m/e ) 256 (M+), IR (film) 1640, 1176, 1128, 

1059, NMR (CC1 6) 4, 5 78, 3 19, 3 15, 3 12, 3 06, 1 47, 1 40, 1 28, 0 88, MS 

(rl/e) 284 (PI+), & IR (tllm) 1645, 1 176, 1130, 1059, NMR (CC1 4'B ) 5 77, 3 20, 

3 15, 3 13, 3 07, l 49, 1 40, l ~8, 0 89, MS (m/e) 312 CM+) 

1able t 

Entry Solvent Y8 Reaction Product R' Isolated yield (%) 

txme (h) 

MeOH -1 090 

EtOH -2 033 

I-PrOH -2 730 - 

n-BuOH -----_ - 

CH2=CHCH20H -----_ 

DMF - MeOH 8 2 -----_ 

EtOH-H20 8 2 0 000 

AcOH -1 639 

8 

16 

8 

8 

8 

8 

8 

12 

2b Me 98 - 

2da Et 84 
-b 

b 

b _ 

b 

b 

2eC AC 80 - 

2d IR (CC1 - 4' 1%) 1610, 1160, 1130, 1050, NMR (CC1 4,b 1 5 77 (m, 2 H), 3 00 - 

3 80 (m, 4 H), MS (m/e) 312 (M+) 

In these cases enedlcarbonyl compounds are recovered 

2e IR (CC1 - 4' 1%) 1740, 1610, 11~3, 1068, NMR (CC14,h ) 5 56 - 6 30 (m, 2 H), 

2 00 - 2 30 (m, 6 H), MS (m/e) 340 (M+) 
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Figure 2_ 

1 2 t 1c 

EtOH 1s distlnctlve for reactlons of type A=B-+C Furthermore, the equllxbrlum, 

observed at the end of the reactlon in EtOH, can be explalned conslderlng the 

water 1s able to catalyse the hydrolysis of 2 
9 
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