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ABSTRMX: ~reUlylenc-2(5H)-furmcne derivatives are easily ob- 

tained by treatrcnt of tertiary 2-furylcarbinols with pyrldinlus 

dichromste in dinethylfo-lds solution. Through this procsdu- 

re, a natural product, the thlophcne lsctone. isolstsd frcs Qu- 

-1u I(oblls L.. has been synthcstzed. 

2-Furylcarblnols 1 are useful starting uterials for the synthesis of a rerarksbls variety 

of compounds 
1,2,3 

and sow of them (4, 11 are characterized by very interesting biological proper- 

2.3 
ties . In particular, cwpounds 2, uhlch are also key-intermsdlates in the tots1 synthesla of 

monosaccharides frca furfuryl alcohols, show to be the fins1 product of the treatment of A with 

eevcral oxidizing systems 3.4 , such as s) bromine in methanol. bl electrolytic nethoxylstion, cl 

organic perscids, d) pyrIdInlua chloroch-te. etc. 

In the course of Investigation that we hsvc been csrrylng out for soma years on the resctivity 

both of 2-furylcarbinols and some Cr(VIl derivstives*, we have found that, by action of a mild 

7 
oxidislng agent, pyrldlniua dlchrwste (PDCl In dlwthylformsmide solution , tertiary furylcarbi- 

nols 2, suitably substituted, can be conveniently converted into 5-disrylwthylene-2(5H)-furMooss 

7.. (tablet. This result is completely orlglnsl and can be considered the first report on this 

type of conversion. Nethylene-2(W)-fursnones 1 represent a class of very intereating cocppounds, 

including rany natural substances of rldespread blologlcsl activity, as sntiblotlc. herbicides. 

plant growth regulators, etc’. 
0 

R 

R, 

3 

*Many of our results hsve been recently reviewed 
5.6 

. 
**Compounds 7 have been named accordtng Cherlcsl Abstrscti nomenclature: see ref. 81 
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Although fursn derivetlvee hsve been widely used for the synthesis of butenolldes, up to 

dste there are s few data. concerning their exploitation for the preparation of the title 

compounds 
10.11,16 

. Two recent revleus s-rlre the present mcthodologles and lllustrste the 

absence of a general synthetic route to this class of compounds; there are various particular 

methods, which require several steps and sonetiws hard reaction conditions 
6.17 

. Our method, 

that involves easily available stsrting msterlals, represents a new route for the shortness and 

the siapllcity of the procedure. 

In every case. a good selectivity In 2 is obtained only when furylcsrblnola 2 have two 

s-tic substltuents, although a corpetltive process of C-C bond flsslon, leading to carbonyl 

coapound S, occurs in not negligible msnner*. If this condition Is not strictly observed, an 

addItiona side reaction causes the decrease of the yield of 2; lt involves an oxldstive ring 

enlargement of 5 to 2H-pyrsn-3,6-diones 2, that is the most favoured process when both R and R 
1 2 

are alkyl groups (el**. 

Thet-efom, it seems concelvsblc that the conversion of 5 to 7 requires necessarily the forma- 

tion of s highly stabilized csrbenicla ion interwdiste, probably deriving from the decaposition 

of an initlsl chrourts eater, that, subsequently, undergoes the nucleophilic attack by the oxi- 

dant on 5 position of the fursn ring. In fact, ths trinethylsilyl derlvstive of csrbinol s has 

been recovered ccnpletely unchsnged after very prolonged resctlon tic-es. The above sesuption 

has been confirmed by submitting the secondary furfuryl alcohols bf-h to the same treatment. So, 

vhile in presence of one only phenyl group (El the expected oxidation product 1Of is - 

essentially obtained, the further stablllsatlon due to the o-eltusted heterostor, allows again 

the evolution to fursnones s in fa!r yields***. It has to be not1.d that this new procedu-e, 

beeldw broadening the synthetic utillty of 2-furylcarbinols, has been conveniently exploited 

for the prepsration of the thiophens lsctone 2 (Z-isomer), a natural substance Isolated froll 

-1~ mile L.; furthemore, because of its mlld and simple conditions, it can be 

considered a valid alternative 

progress for a full l xplanstton 

nols. 

to the routes hitherto employed 
13,14 

. Further studies sre rn 

of the resction mechanism of Cr(VI1 derivatives on l-furylcsrbl- 

CxPKRImmAL: Y.ps were determined on a Kofler block and sre uncorrected. IR spectra were 

recorded on a Pe_Sfcinelmer 296 spectnweter, In 1% Ccl4 solution (unless otheruiae Indicated) and 

sre given ln cm . PMR spectra wsre recorded on a Vsrisn EM-360 spectronter. usually in Ccl4 

solution (unless otherwIse Indicated). and shlfts are reported in ppm (8) relative to Me4Si. 

Mass spectral data were obtained with an MI-MS 12 spectrometer (70 eV1. Carlo Erba precostcd 

silica gel plates were usad In TLC. Coaerclsl Merck dry 40-63 pm silica gel wss used for colon 

flash chromatography. The starting msterlsls 4 were prepared by resctlng the approp{lste 

carbonyl compound with s 70x excess of furylllthlrs sccordlng already reported procedures and 

they were purlfied through flash ch-togrsphy by eluting rlth llght petroleum/dlethyl ether 

mixtures; their structures were conflrmcd through IR, PUR and Mass spectral data. Compounds R 

and 2 were identlfled by comparison rlth authentic samples. 

*Analogous formation of ketones, dertvrng from C-C cleavage, has 
iYen 

observed with the 

pyrldlniwr chlorwzhromate oxidation of tertrsry o-phenylallylir alcohols . 
**The fomatlon of the enlargement products could be rationalized through a mechanism, pre- 

vlously described. for the reaction of pyridinilr rhlorochromate rlth 2-furylcsrbinols. 

***me isolation of the only Z-isomer for x A!\(‘? ly derives from the easy E+ 1. isomerirs- 

tion. already reported for this kind of conpounds . 
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Cenaral procedutw: Carbinol 6 (5 nmol). dissolved in Dt!F (S nl), is rapidly added to a solution 

of PCC I10 rmol) in DMF (10 ml). The mlxture Is stirred under the conditions given in table ln 

ffhe;Tosphere. T?wn the arxture 1s poured Into water and extracted many times with dlethyl 

me neutral organic phase is dried over anhydrous Na SO . me reuwal of the solvent in 

vacua yields a crude product that is purlfred through flash shrbometography by elutlng with light 

petroleurp/dlethyl ether mlxturcs. 

!+D~p&qylmtJ1yle2(W)-furanone I_a: needles from hexene, mp llO-112.C (lit. lll*C) 
16 . IR: 

3050, 3020, 1774, 1750, 1660. 11x), 670, 660. PMR: 7.3-7.3 (n, 11tO. 5.97 (d. 1H. J= 5.5 Hz). US 

(m/c): 246 (K’). Anal. talc. for C H 0 : C 82.24. H 4.137. Found: C 87.18. H 4.91% 

~Di(Crtho~henll)rsthyltrre_2(5Al-) 2: 2 1s a syrup, rhoae crystallltatlon felled in 

spite of severs1 attempts. :H: 7920. 1770, !73H. 1640. 1600, 1100, 880. PMR: 7.5-6.6 (1. 9H). 

5.97 (d. 1H. J- 5.5 Hz). 3.82 (8. 3H). 3.80 (4, 3H). NS (n/e): 308 (!4’). Anal. talc. for 

C H 0 : C 74.01, ti 5.13. Found: C 74.11. H 5.17%. 

~?lae4~lphervl,phenJlle~yl-2(F)-~a 2: 7c has been obtalned as an unresolvable 

mixture of E/Z isouter*. IR: 3060. 3025, 1785, 1775,1749. 1605, 1102. 685. PMA: 7.5-6.9 (m. 

IOH), 5.92 (a, 1H. J- 5.5 Hz). 2.37 and 2.28 (two 8. 3H). MS (m/e): 267 (@I*). Anal. talc. for 

C H 0 : C 82.14. H 5.38. Found: C 82.08. H 5.45%. 

5w&f phany1wtJaylelw-2(6H)-nlr- z: E/Z mlxturc have been seporated through repeated cry- 

stalllratlons from CC1 
4’ 

The assignation of the conflguratlrgo has been achieved through coqari- 

son rlth PMR data illready reported for similar compounds . 2 (Z-isomer). plates, np 97198OC. 

IA (I 

’ 7.7-7??., “~:~,“6.‘l~“;d.“:“,: 

8 1: 7.78 (d. 1H. J- 5.5 Hz) 

:P”“;.5’:k:*, ??30 r,’ 39n”. kw:n’;ej: 18.6 (M+). Anal. talc. fat: 

C H 0 : C 77.40. H 5.41. Found: C 77.33, H 5.43!4. 7d (E-isomer), oil. IR 1772, 1744, 1595. 

lffS!OB 5. 680. PMR: 7.60 (d. 1H. J= 5.5 Hz), 7.4-7.1 c, 5tO. 5.92 (d. 1H. J= 5.5 Hz). 2.22 (6. 

3H). M!3 (m/e): 166 (a*). Anal. talc. for C12Hl 

Z-~(2-l~l)rethJlsne-2(Y1)-furuwms Ip: nee lee from CC1 , 8 

02: C 77.40. H 5.41. Found: C 77.41, H 5.35%. 

mp 77-79.C. IR: 3100. 3040, 1785, 

1782. 1637.1096, 882. 677. P!4R (‘XC1 3, 6): 7.34 (a, lH), 9. 73 cd. 1H. J- 5.5 Hz), 6.89 (d. 1H. 

J= 4 Hz). 6.39 (dd, 1H. J . 4 Hr. J = 1 Hz). 6.04 (d, lH, J= 5.5 Hz). 5.94 (a, 1H). MS (m/e): 

162 (M’). Anal. celc. for CIH 0 : C 6 67. H 3.73. Found: C 66.77, H 3.71%. 

2-5-(5#tJ+2-tJlieny1)Da t&P & &-2(5H)-fur-w 3: plates from hexane, mp 114-116°C (lit. 

117OC) . IR: 1784, 1757. 1640, 1100, A78. WR: 7.42 (d. lH, J- 5.5 Hz), 7.12 (d. lH, J- 4 Hz), 

6.7 (E, lo), 6.70 (8. 111), 6.11 (d, 1H. J= 5.5 Hz), 7.62 (6. 3H). MS (n/e): 192.26 (n’). In 

agreement rlth the formula C H 0 S). 

2-letJ1yl-p&nyl-2ttpyran-3,~ i&12 9d: plates from hexane, 8 q p A7-EEOC. IR ( v CHCl ): 1725. 

1697. 1616, 1290. loAS, 850. PUR CGl , 0: 7.37 (8. WO, 6.76 (d. 1H. J= If?&, 6.68 (d. l)i, 

J- 10 Hz). 1.87 (8, 3H). KS (m/e): 2OB (II*). 

71.18. H 5.03%. 

Anal. talc. for C17H1003: C 71.28, H 4.98. Found: C 

2,2-PentrsUVlens-2H-py~-3,~d~~e 2: plates from CC14. mp 82-84-C. IR: 2930, 7850, 1732, 

1690, 1618. 1300, 1105. 1000. PIIR: 6.AD (d, 1H. J- 10 Hz), 2.2 (0. 4H). 1.7 (=, 6H). MS (m/e): 

180 (M*). Anal. talc. for C H 0 : C 66.65, H 6.71. Found: C 66.67, N 6.62%. 
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