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SUMMARY. The titZe comp,.~uu’ l,“as obtained throuyh a seven steps sequence and using - 
dimethyl I,-tartrate as the ::‘.arting mnteKa2 130% overa yieZdl. 
The sysf.anl 2,3-dideoxy-L-~.7~t~co-hex-2-enono-l,5-Zactone is present in severa natural 
compounds. 

In connection with our planned synthesis of olguine"‘ 1 the preparation of 2,3 - 

-dideoxy-L-threo-hex-2-enono-1,5-lactone was required. This system is also present in 

other natural compounds such as anamarine 
3 

asperlin 
4 5 , and analogous products . It - 

could also be an entry for tile synthesis of biologically important6 L-sugars. 

OAc 
,,+Q$$ 

In the present communication we describe the synthesis of 4-O-benzyl-2,3-dide 

oxy-L-threo-hex-2-enono-1,5..l_actone ;? starting with dimethyl L-tartrate 2. 

The known' benzylidcllrl acetal of 2 (4-J was prepared (see Scheme) by reacting 

dimethyl I,-tartrate with benzaldehyde, in benzene as solvent, and p-toluensulfonic 

acid as a catalyst. Water waii removed azeotropically. Reduction of 4 with LiA1H4/A1C13 

using the conditions described by Seebach and Hungerbiihler8 provided (S,S)-2-benzylo- 

xy-butan-1,3,4-trio1 5 ( (13:~ +14.79 - (c=O.l3G, EtOH); lit* +15.5 (EtOH); m-p. 75-770; 

lit8 75.5-76.5) in 93% yield. Reaction of 2 with acetone in the presence of p-toluen- 

sulfonic acid' gave the isopropylidene derivative 
10 

6 in 94% yield". - 

Compound 6 was c;ubjr:c:I:ed to oxidation with PCC 12 in the pre:sence of molecular 

sieves13 - 
10 

affording aldehylle .:I (67% yield) . This product was used in the following - 

step without further purific,.ttion. The compound tends to hydrate rather easily, a be- 
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haviour which has been previously reported 
14 

for aldehydes of analogous structures. 

Normal column chromatography on silica ye1 of 7 led to the isolation of a new compound - 

to which we tentatively assigned 
15 

structure 12. Collins oxidation 
16 

of 6 gave com- - 

pound 2 in 27% yield only. 

The reaction of aldehyde 7 with methoxycarbonyltriphenylphosphorane 
17 

in metha- 

no1 was stereoselective 
18 

yielding a mixture of the two possible olefins 8 (Z, 71%) - 

and 13 (E, 6%). - The starcochcmistry was ass.igned considering the coupling constants of 

the olefinic protons 
10 

_ 

4 - s 

5 
94% I, 

- 

OCH2Ph &H2Ph 
5 

6 z. 
10 

7 - 

9 - 
86% ) 

E 
OCH,pHh 13 

Hydrolysis of methyls ester 8 with aqueous 0.5N LiOH (8 equiv) in THF/MeOH (2:l) - 

provided 
10 

the acid 2 (926 yield). The acid was dissolved in aqueous trifluoroacetic 

acid (9:l) at 09, and the mixture was allowed to reach room temperature. Stirring of 

the reaction mixture for five hours was followed by addition of solid anhydrous K2C03. 

Extraction with CH2C12 anti :.ubsequent purifi.cation by flash chromatography (hexane:Et - 

OAc, 2:3) gave lactone 2 (06%). An analytical sample 
19 

was obtained by crystallization 

from hexane: EtOAc, m.p. R3?, (o)H +2849 (c 0.18, CHC13). 



3733 

ACKNOWLEDGEMENTS. One of the authors (D.H.) thanks the Ministry of Education and 

Science for a scholarship. Financial support from CAICYT (Grant No. ll-MO7-06) is grate- 
fully acknowledged. 

REFEHENCES AND NOTES 

1. A. ALEMANY, C. MARQIJEZ, C. PASCURL, S. VALVERDE, A. PERALES, J. FAYOS AND M. MARTINEZ 
RIPOLL, Tetrahedron Le&, 3579 (1979) 

2. J. ESCUDERO, M. MARTIN-L0MAS, R. PABANAL AND S. VALVERDE, Proceedings of the 13 
th 

In- 
ternational Symposium on the Chemistry of Natural Products, Pretoria, 1982. 

3. A. ALEMANY, C. MARQUEZ, C. PASCUAL, s. VALVERDE, M. MARTINEZ-RIPOLL, J. FAYOS AND A. 

PERALES, Tetrahedron Lg., 3583 (1979). 

4. s. LESAGE AND A. S. PERLIN, Can. J. Chem., 56, 2889, (1978). 

5. (a) R. H. EVANS, G. A. ELLESTAD AND M. P. KUNSTMANN, Tetrahedron Lett., 1791 (1969); 
(b) A. A. E. EL-ZAYAT, N. R. FERRIGNI, TH. G. McCLOUD, A. T. MCKENZIE, S. R. BYRN, J. M. 

CASSIDY, CH. J. CHANG AND J. L. MCLAUGHLIN, Tetrahedron Lett., 26, 955 (1985). 

6. J. F. KENNEDY AND C. A. WHITE. "Bioactive Carbohydrates", Ellis Horwood Publishers, 

Chichester, U. K. 1983. 

7. H. 0. L. FISCHER AND H. APPEL, Helv. Chim. Acta, 17, 1574 (1934). 

8. D. SEEBACH AND E. HUI~GERl3OBLER, "Modern Synthetic Methods", R. Scheffold, Ed., Salle 
and Sauerlander, Berlin, 198O, p. 152. 

9. M_ L. LEWBART AND J. J. S(:HNEIDER, J. Org. Chem., 34, 3505 (1969). 

10. Spectral data for 5: ('u)U = -16.40 (c=O.lEO, CHC13) (lit21 -14.19). 'H NMR (3OOMHs): 

6 7.36-7.25 (5H, m, aromati(:), 4.77 (lH, d, J= 11.7 Hz, H-5), 4.68 (lH, d, J= 11.7 Hz, 
H-5),4.30 (lH, ddd, J- 6-6, 6.6 and 6.6 HZ, H-2), 4.02 (lH, dd, J= 6.6 and 
8.4 HZ, H-l), 3.80 (lH, dd, J= 6.6 and 8.4 Hz, H-l) 3.72 (lH, m, H-4), - 
3.57 (2~, m, ~-3 and H-/I), 2.25 (lH, s, -OH), 1.44 (3H, s, H-7 or H-8), - 
1.37 (3H, s, H-8 or H-7); 13~ NMR: 6 138.4, 128.5 and 127.9 (aromatic), - 

109.4 (s, C-6), 79.5 (d, c-2), 76.7 (d, C-3), 72.9 (t, C-5), 65.7 (t, C-l). 

61.8 (t, c-4), 26.4, 25.4 (q, C-7, C-8). 
7: (purified by flasll chromatography); 'H NMR: 6 9.65 (lH, s, CEO), 7-2 

(5H: s, aromatic), s4.6 (2H, s, OCII~IJ~~), 4.4 - 3.6 (4H, m), l-3 (3H, s, CHJ), _. 
1.2 (3H, s, CH3). 

8: 1H NMR: 6 7.3 (511, s, aromatic), 6.2 (lEI, dd, 

H-37, 
J= 11.0 and 4.0 Hz, - 

5.9 (lH, d, J-L 11.0 Hz, H-2), 5.2 (IH, dd, J= 4.0 and 8.0 Hz, H-4), 
4.65 (lH, d, J= 12 Hz, II-7), 4.5 (lH, d, J= 12 Hz, H-7), 4.3 (lH, m, H-5), 

3.95 (2H, d, J= 6 Hx, H-.6), 3.7 (3H, s, H-11), 1.4 (3H, s, H-Y or H-lo), 

1.3 (3H, s, H-10 or ~-9). 13C NMR: d 166.1 (s, C-l), 146.2 (d, C-3), 138.1 

(s) and 128.3, 127,8, lL17.6 (d) (aromatic carbon atoms), 123.1 (d, C-2), 
109.8 (s, C-8). 77.7 (d, C-4), 74.4 (d, C-5), 71.5 (t, C-7), 65.3 (t, C-6) 

51.5 (q, C-11), 26.2 and 25.6 (q, C-9 and C-10). 
The E-isomer of 8 (13) showed the following properties: lH NMR: 6 7.3 

(5H, s,-aromatic), a.cr(lH, dd, J= 6 and 15 Hz, H-3), 6.1 (lH, d, J= 15 

Hz, H-2), 4.7 - 3.9 (6El, III), 3.7 (3H, s, H-11), 1.3 (3H, s, H-9 or H-IO), 
1.2 (3H, s, H-10 or H-9) . 

9: lH NMR: 6 8.8 (lH, b.s, COOH), '7.3 (5H, s, aromatic), 6.3 (lH, dd, 
J= il and 2 Hz, H-3), 5.95 (lH, d: J= 11 Hz, H-2), 5.15 (lH, dd, J= 2 and 
6 Hz, B-4), 4.65 (lH, d, J= 12 Hz, El-7), 4.5 (lH, d, J= 12 Hz, H-7), 4.25 

(lH, m, H-5), 3.95 (2H, d, J= 6 Hz, H-6), 1.3 (3H, s, H-9 or H-lo), 1.2 

(3H, s, H-10 or H-9). 

11. React-ion of 2 with 2,2_dimethoxypropane (J. A. Musich and H. Rapoport, 
J. Am. Chem. Sot., 100, 4865 (1978) ) or with 2-methoxypropene in DMF and 
p-toluensulfonic acid yields, besides 5, variable amounts of 10 and 11 - 
(13~ NMR evidence)22 depending on experimental conditions. - - 



3734 

Using the latter reagents the three acetals (5, 10 and 11) were obtained 
almost in equal amounts (total yiel.d YZ%). - - 

12. E. J. COREY AND J. IJ. SUGGS, Tetrahedron Lett., 2647, (1975). 

13. J. HERSCOVICI AND K. ANTONAKIS, J. C. S. Chem. Comm., 561, (1980). 

14. R. P. HATCH, J. SHRLNGARPURE AND S. M. WEINREB, J. Org. Chem., 43, 

4172, (1978). 

15. The product eluting from the column was assigned structure 12: - 

12 

HOCY. C --C/oCH2Ph 
H' .CHO 

-(no stereochemistry implied), according with its 'H NMR spectrum: 6 9.25 

(IH, s, CHO), 7.3 (SH, s, aromatic), 6.1 (lH, t, J= 5 Hz, olefinic), - 
5.05 (211,-s, OCH2Ph), 4.3 (2H, d, J= 5.0 Hz, CK2OH), 2.3 (IH, b. singlet, - 
-02). 

16. J. c. COLLINS, W. W. HESS AND F. J. R. FRANK, Tetrahedron Lett., 30, 

3363 (1968). 

17. 0. OISLER, H. GUTMANN, M. MONTAVON, R. RUEGG, G. RYSER AND P. ZELLER, 

Helv. Chim. Acta., 40, 1242 (1957). 

18. J. W. TRONCBET AND B. GENTILE, Helv. Chim. Acta., 62, 2091 (1971). 

19. Spectral data (see refs 20) for compound 2: IR (KBr): 3250, 2950, - 

2920, 2870, 1740, 1730, 1630, 1455, 1260, 1110, 1065, 820 and 700 cm-'. 
lH NMR: 6 7.3 (SH, s, aromatic), 6.85 (lH, dd, J= 11.0 and 6.0 Hz, H-3), 

6.1 (IH, d, J= 11.0 Hz, B-2), 4.6 (2H, s, -O-CH2Ph), 4.45 (IH, dt, J= 3.0 
and 6.0 Hz, H-5), 4.1 (la, dd, J= 6.0 and 3.0 Hz, H-4), 3.9 (2H, m, H-6), 
2.55 (lH, b. singlet, -0B). 13C NMR (300 MHz): 6 16219 (6, C-l), 142.6 - 

(d, c-3), 137.2 (s, aromatic), 128.6, 128.3, 127.9 (d, aromatic), 123.8 - 

(d, c-2), 80.4 (d, c-51, 71.6 (t, OcH2Ph, 66.2 (d, C-4), 61.0 (t, C-6). 

MS: m/z= 234 (M+). 

20. See for example: J. MIEZKOWSKI, J. JURCZAK, M. CHIMIELEWSKI AND A. - 

ZAMOJSKI, Carbohydr. ResL 56, 180 (1977) and ref. 4, for spectral data of 

analogous lactones. 

21. A. H. AL-HAKIM, A. 

22. J. G. BUCHANAN, A. 

MAN, Carbohydr. Res.., 

(Received in UK 3 June 

EI . HAINES AND C. MORLEY, Synthesis., 207 (1985). 

R. EDGAR, D. I. RAWSON, P. SHAHIDI AND R. H. WIGH- 

100, 75 (1982). 

1985) 


