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Abstract -The synthesis of 5,6dihydro4+1 ,ldioxocins 2 and 5,6dihydro4H1,3diix&s3 is described. 2-SubstiMed tetra- 

hydrcpyran-3mbaldehydes are obtained by acid-catalyzed rearrangement of 9 

Tetrahydrofurans and tetrahydropyrans are often found as structural subunits in naturally 

occurring polyether antibiotics.1*2 One strategy for the stereoselective synthesis of 2.3- and 

2,3.5-substituted tetrahydrofkrans Is the rearrangement of 4.5-dihydro-l.3-dioxepins.3~4This 

procedure generally involves acetalization. double-bond isomerkatton and acid-catalyzed re- 

arrangement. Analogeous to this reaction sequence we have now ixwestigated the synthesis of 

tetrahydropyrans by rearrangement of 5.6~dihydro-4N1.3-dioxocins 2. 
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Even though eight-membered cyclic acetals of type land 3 are not well established in the litera- 

ture, 5.8~dihydro-4H-1,3-dioxocins 2 are easily obtained in high yields (R1 = H. R2 = CH3, CgH5, 

n-C3H7: R1 = CH3. R2 = CH3: 68 - 8096) by acetalkation of aldehydes or ketones with 1 5 by usual 

procedures. 
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The double-bond isomerization of the allylic p recursors 21 aizhkved with hydridrk transitton 

metal catalysts, whereas the isomerization with KO-ter&Bu only gives sluggish results. When 
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the eight-membered cyclic vinyl acetals4 are reacted with Lewis acids at -78 “c. tetrahydropyran- 

3-carbaldehydes 4 with substituents in the a-position are formed. Surprisingly, this rearrange- 

ment proceeds with high stereoselectivity, although no preferentiaJ conformations could be de- 

tected by first inspections of the NMFI spectra of 3. Probably the trans isomers are formed pre- 

dominantly. Detailed stereochemical investigations are now in progress. 

As a typical example, the synthesis and the transformation of 5.8-dihydro-2-propy1-4If-1,3-diox- 

ocin are described in the following experimental details. 

5,8-Dihydm-Z-propyl-4If-l,3-dioxocin (2, R1 - - H, R2 = n-C3H7): Obtained from n-butyraldehyde and 1 by aceo- 

tropicremovalofwaterinthepresenceofp-tsa(718); bp.81 OC/12Torr; 1HNMR(300MHz,CDC13):6=S.81 (d&J= 

11,7.7,1.2 Hz, 1 H,CKCH2-CH2-0),5.63 (dt,J= 11,s Hz, 1 H,CIf-CH2-0),4.63 (t,J=5.7Hz, 1 H,O-CH-0),4.32 

(dd,J=15.2.5.5Hz,1H,CH-CH2-O),4.06(dd,J=15.2,4.2Hz,1H,CH-CH2-O),3.88(ddd,/=11.8,6.4,4.7Hz,1 

H,CH2Gf2-0),3.46 (ddd,J= 11.8,8.2,4.0Hz, 1 H,CH2CH2-0),2.59-2.33 (m.2H,O-CH2CH2-CH), 1.62(td,J 

=7.8,5.7 Hz, 2 H, cH2-CH2-CH3). 1.38 (sext,J= 7.6 Hz, 2 H, Uf2CH3). 0.93 (t,J=7.4 Hz, 3 H, CH3); 13C NMR 

(300 MHz, CDC13): 6= 129.79,127.46 (0-CH2-CH, OCH2CH2-CH), 103.24 (O-CH-0), 66.27.63.40 (0-CH2CH, 

0-CH2-CH2), 36.13 (CH2-CH2-CH3), 28.49 (CX$H20), 18.13 (CH2-CH3). 13.98 (CH3). 

5,6-Dihydro-2-propyl-4H-l,3-dioxocin ( 3,R1=H, R2=u-C3H7): Obtained by isomerization of 2 with RuC12(PPh3)3 

(0.1mol%)andNaBH4(0.2mo1%)iuCH30H(83%);48oC/3.5Torr; 1HNMR(300MHz,CDC13):6=6.16(d.J=5.7 

Hz, 1 H, 0-CH=CH).5.27(td,J=7,5.7Hz, 1 H, O-CH=C&4.68 (t,J=5.9Hz, O-CH-0),4.02 (dt,J= 12.1,4.7Hz, 

1H,CH2-O),3.64(ddd,J=12.1,8.7,3.8Hz,1H,CH2-O),2.29(dddd,J=14,10,8,3.5Hz, lH,CH=CH-C&),2.11 

(m, 1 H, CH=CH-CH;?), 1.9-1.5 (m, 4 H, CIf2-CH2-CH3,O-CH2CH2-CH2-CH), 1.42 (sext, J = 7.1 Hz, 2 H, CH2- 

CH3),0.93 (t,J=7Hz,3 H, CH3); 13CNMR(300MHz,CDC13):6= 141.37(CH=CHO), 120.25 (CH=CHO), 105.16 

(OCHO), 69.46 (CH20). 35.90 (CH2-CH2-CH3). 29.86 (C)4?-CH=CH), 22.82 (0-CH2cH2XH2), 18.22 

(CH2CH3). 13.84 (CH3). 

ZPropyl-tetrahydrofuran-3-carbaldehyde (4, R1=H, R2=u-C3H7): Obtained by rearrangement of 3 with 

BF3Zt20inCH2C12at-78 oCaudaqueous workup(74%);43-45°C/1 Tom, 1HNMR(300MHz,CDC13):6=9.63(d, 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

CIf-CHO), 1.96 (m, 1 H, 0-CH2-CH2CH2), 1.66-1.59 (m, 3 H, O-CH2-CH2UZ2,O-CH2CH2); 1.55-1.47(m.4 H, 

Cff2-CH2-CH3, CIf2CH3), 0.91 (t,J= 7 Hz, 3 H. CH3); 13C NMR (300 MHZ, CDCl3): 6= 202.74 (CHO), 76.35 (O- 

CH), 67.53 (0-CH2). 54.00 (O-CHR-CHR), 36.71 (CH2-CH2-CH3), 24.67 (O-CH2-CH2), 23.97 (0-CH2-CH2- 

CH2), 18.56 CH2-CH3), 14.02 (CH3). 

Acknowledgements. - We thank the Fond der Chemischen Iudustrie for support of our work. 

References 

1. W. Wierengaiu: TheTotalSynthesisofNaturalProducts; J. ApSimon (Ed.), Wiley-Intemcience,NewYork, 1981, 

Vol. 4. 

2. J. Westley (Ed.): Polyether Antibiotics: Naturally Occurring Acidtonophores; Marcel Dekker, New York, 1982,2 

vols. 

3. H. Frauemath, J. Runsink; 1. Org. Chem. 1987,52,2709. 

4. H. Fraueurath; Synthesis 1989,721. 

5. 1 was prepared by a procedure analogeous to that described for hex-3-iu-1.6-dio1.6 

6. L.-F. Tietze,T. Either: Reaktionen undSynthesen im organisch-chemischen Praktikum, Thieme Verla8, Stuttgaa, 

198 1, p. 184, and literature cited therein. 

(Received in Germany 13 November 1989) 


