
Tetrahedron Letters No. 22, pp 1899 - 1902, 1976. Pergamon Press. Printed in Great Britain. 

SYNTHESIS OF S-DEOXO-(R)-SPARSOMYCIN 

H.C.J. Ottenheijm*, S.P.J.M. van Nispen and M.J. Sinnige 

Department of Organic Chemistry, Catholic University of Nijmegen, 

Toernooiveld, Nijmegen, The Netherlands 

(Received in UK 22 -oh 1976; accepted for publiortion 16 April 1976) 

Sparsomycin, which was isolated in 1962 from Streptomyces Spareogenes by 

Argoudelis and Herr', has attracted much attention because of its antitumor 

activity2 and has been tested in Phase I clinical studies 
3 . Not until 1970, 

Wiley and MacKellar' proposed structure 1 for this antibiotic, which has not 

been confirmed yet by total synthesis. We wish to report the synthesis of 

S-deoxo-(R)-sparsomycin 15, which definitely establishes structure 1 for the - 

natural product and provides a practical route to analogs for further studies 

of structure-activity relationships. 
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Two procedures were developed for the preparation of the B-uracil-acrylic 

acid 9 with a trans-configuration (Chart 1); - both started from 5-hydroxymethyl- 

6-methyluracil (g), prepared from 6-methyluracil (1) with formaldehyde and ague. 

ous NaOH (molar ratios l:3:2)5. 

gave 4 
6 

Treatment of 3 with HBr in glacial acetic acid 

(79%), which upon reaction with (C6H5)3P in DMF could be converted quan. 

titatively into the phosphonium salt 5 7 -. n-Butyl glyoxylate (5) could be pre- 
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pared from n-butyl dimethoxyacetate8 by distillation from P205 (variable 

yields). However, the method of choice' was found to be the oxidation of 
10 dibutyl tartrate with sodium periodate , followed by distillation of the 

11 
hemihydrate over P205 . A Wittig reaction of the phosphonium salt 5 and - 
the aldehyde 2 in DMF gave 1 in a low yield (5-15%), irrespective of the 

reaction conditions and base used. This low yield might be explained by 

deprotonation of either the uracil ring or the 6-methyl group of 2, which 

should give an exomethylene uracil derivative and (C6H5j3P. Indeed, the 

latter could be detected on t1c, along with the expected (C6H5)3P0. 
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A more productive synthesis of the desired ester of 2 was found to be 

the inverse Wittig reaction of 10 and 11. The aldehyde 10 
12 

- - -I prepared from 

2 (70%) by oxidation with K2S208 and a trace of AgN0313, was coupled with 

carbethoxymethylidenetriphenylphosphorane 11 in DMF to yield S 4 (41%), hav- - 

ing trans-configuration (J H-C=C-H, 16 Hz). Alkaline hydrolysis of 1 or 8 

in dioxane-CH30H-water, followed by acidification gave quantitatively the 

acid 2 (m.p. 270 
07 

) . 
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The second key intermediate, the amino-alcohol moiety of sparsomycin, 

can be viewed as an S-alkylated derivative of cysteine in which the COOH 

function has been reduced. Accordingly, L-cystine was reduced with sodium 

in liquid NH3, treated with chloromethylmethylsulfide and acidified to give 

12 (61%P4. The amino-acid ester 13 
15 

was prepared (78%) by esterification - - 
of 12 with CH30H and SOC12, - followed by treatment with (C2H5)3N. 

Coupling of 2 with 13 (Chart 2) was achieved by means of dicyclohexyl- - 
carbodiimide and hydroxybenztriazole in DMF, allowing the isolation of 14 - 
(60%, m.p. 182°)7, having trans-configuration, after chromatography on sili- 

ca gel (4% CH30H-CHC13). Selective reduction with LiBH4 in monoglyme gave 

the desired alcohol 157 (63%, m.p. 233') after chromatography on silica gel - 
(7% CH30H-CHC13) followed by chromatography on Sephadex LH-20 (15% H20- 

CH30H); the pmr spectrum IS (d6-DMSO) 11.44 (br s, 2H, uracil H), 8.20 (d, 

lH, NH), 7.46 and 7.32 (AB-spectrum, 2H, H-C=C-H, J 16 Hz), 4.99 (m, lH, 

OH), 4.18 (m, lH, N-CH), 3.96 (5, 2H, -SCH2S-), 3.66 (m, 2H, -CH20), 3.02 

(8 lines, 2H, -SCH CH), 
-2 2.48 (s, 3H, C6-CH3) and 2.31 (s, 3H, -SCH3)) was 

identical with that reported' for I, except for the singlet at 6 3.96, due 

to the absence of chlrality at the sulfur atom. 
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Now that this synthetic scheme has been established, it is possible 

to prepare from D-cystine the enantiomer of 15 which would have the same 

configuration at the chiral carbon atom as 1. Work is in progress to com- 

plete the synthesis of 1. 

REFEREICES 

1) A.D. Argoudelis and R.R. Herr, Antimicrob. Ag. Chemother. 780 (1962). 

2) S.P. Owen, A. Dietz and G.W. Camiener, ib<d, 772 (1962); 

L. Slechta, Antibiotics A, 410 (1967); 

B. Colombo, L. Felicetti and C. Baglioni, Biochim. Biophys. Acta 



1902 No. 22 

3) 

4) 

5) 

6) 

7) 

8) 

9) 

10) 

11) 

12) 

13) 

14) 

15) 

119, 109 (1966); 

R.E. Monro and D. Vazquez, J. Mol. Biol. 28, 161 (1967). 

H.P. Close and J.R. McFarlane, Cancer Chemother. Rep. 43, 29 (1964). 

P.F. Wiley and F.A. MacKellar, J. Amer. Chem. Sot. 82, 417 (19701. 

Kircher's method has been modified accordingly, W. Kircher, Liebigs 

Ann. Chem. 385, 293 (1911). 

Y.P. Shvachkin and L.A. Syrtsova, Zh. Obshch. Khim. 34, 2159 (1964); 

C.A. 61, 9575h. 

This compound gave satisfactory spectral data and elemental analysis. 

Prepared from dichloroacetic acid and CH30Na in CH30H, followed by 

esterification with n-BuOH/HCl. 

Preparation of a pure sample of 2 according to F.J. Wolf, J. WeyLand, 

N.J. Leonard and L.A. Miller, Org. Synth. 35, 18, failed in our hands. 

C.M. Atkinson, C.W. Brown and J.C.E. Simpson, J. Chem. SOC, 26 (1956). 

W.A. Zunnebeld, doctoral-thesis, University of Amsterdam, 1969. 

R. Brossmer and D. Ziegler, Chem. Ber. 102, 2877 (1969). 

The tedious chromic oxide oxidation used by Wiley et al. 
4 

gave a low 

yield only (20%, personal communication Dr. P.F. Wiley, The Upjohn 

Company, Kalamazoo, Michigan, U.S.A.). We found most of the conven- 

tional reagents for the conversion of alcohols into aldehydes rather 

unfit for the preparation of 10. - 

This is a general method for the preparation of S-alkylated cysteine 

derivatives cf. P.J.E. Brownlee, M.E. Cox, B.O. Handford, J.C. Marsden 

and G.T. Young, J. Chem. Sot. 3832 (1964). 

While this work was in progress, we became aware of the work of 

R.J. Dubois, C.C.L. Lin and B.L. Michel, J. Pharm. Sci. 64, 825 

(19751, who, for the synthesis of N-substituted 3-aryl acrylamides, 

also prepared 13 in this way. - 


