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Sparsomycin (1) has been isolated' in 1962 from streptomyces sparsogenes 

and more recently from streptomyces cuspidosporus 
2 

. This compound has attracted 

much attention because of its biological activity and its unique -S(O)-CH2-S-CH3 

moiety. It displays a broad spectrum of in vitro activity against bacteria3 and 

shows antifungal4 and antitumor activity 3,4,5 . As its activity appears to be 

related to its ability to inhibit protein synthesis by blocking the ribosomal 

peptidyl transferase function6, sparsomycin has been used in studies of peptide 

biosynthesis. Recently, the blocking of the peptidyl transferase function' and 

antitumor activity' have been studied with sparsomycin analogs in which the 

mono-oxo-dithioacetal moiety (-S(O)-CH2 -S-CH3) had been replaced by more easily 

accessible side chains. 

The structure 1 has been proposed by Wiley and MacKellar', mainly on the 

basis of spectroscopic and degradation studies. The chiral carbon atom has S- 

configuration as depicted , whereas that of the chiral sulfur atom is unknown. 

Although the synthesis of+deoxo-sparsomycin has been reported by us 
10 

and 

others"*, a synthesis of 1 has not yet appeared in literature. Recently l1 we 

developed a practical preparation of the hitherto elusive cysteinol mono-oxo- 

dithioacetal moiety 2 of sparsomycin. 

We wish to report a total synthesis of the enantiomer of sparsomycin (11, 

having the R configuration at the chiral carbon atom. This synthesis confirms 

the structure as proposed by Wiley and MacKellar, and will provide a practical 

source of sparsomycin and its analogs for further biochemical and pharmacologi- 

cal studies. 

Previously 
11 we have reported the synthe- 

sis of the a-chlorosulfoxide 3, starting 

from (L)-cystine with R-configuration. The 

reaction mixture showed two spots on tic, 

with rf-values of 0.34 and 0.37 respec- 

tively (Merck precoated silica gel plates 

F-254, thickness 0.25 mm, CH2C12/MeOH, 
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90/10, v/v) due to the presence of the diastereomers RcRs and RcSS. Separation 

could be achieved by column chromatography on silica gel (Merck 60-H) using 

CH2Cl2/MeOH (94/6, v/v) as eluant. Ths diaetereomsr with the tooeet rf-value 

was converted quantitatively into the alcohol-protected mono-oxo-dithioacetal 

4 as has been reported prevlouslyl'. 

We then faced the problem of selective removal of the benzyloxycarbonyl 

group. This amine protecting group had to be removed under neutral or basic 

reaction conditions, as the -S(O)-CH2-S-CH3 function is acid labile'*. Therefore, 

we investigated the removal by reduction. Palladium catalysed hydrogenation in 

liquid ammonia 13 according to Meienhofer 14 gave only starting material. However, 

when a refluxing ammonia solution of 4 was treated carefully 15 with sodium in 

liquid ammonia 16, the desired amine 2 could be isolated in 24% yieldI after 

column chromatography on silica gel (CH2C12/MeOH, 90/10, v/v), besides 30% la of 

a ninhydrin positive side-product with lower rf-value on tic (CH2C12/MeOH, 80/20, 

v/v). The pmr spectrum of 2 (6 (CDC13, int. TM.91 4,62 (lH, br. s, OCHO), 3.85 

and 3.67 (2H, AB-spectrum, OS-CH2-S), 3.55 (SH, mult., NH-CH-CH2-0, C&-NH2 and 

0g2CH2)r 2.95 and 2.85 (2H, part of ABX-spectrum, CH-CH2-SO), 2.33 (3H, s, 

SCH3), 1.78 (2H, br. s., NH*) and 1.60 (6H, br. mult., CH2CH2CH2)) showed the 

presence of only one diastereomer. By an independant synthesis19 it was shown 

that the side product is the methylsulfoxide 6, formed by a reductive sclssion 

of the C-S bond. 

RI-NHbC4H 
z 

CH 
I * 

2: RI = C6H5CH20CO; R2 = H i R3 = SCH3 

2: RI = C6H5CH20CO; R2 = H ; R3 = Cl 

2: RI = C6H5CH20CO; R2 = THP; R3 = SCH3 

2: RI = H i R2 = THP; R3 =I SCH3 

S R 
0 4 'CH2' 3 

6: RI = H ; R2 = THP; R3 = H 

Coupling of 2 with 8-(6-methyluracil-)acrylic acid l 
10 was achieved by 

means of dicyclohexylcarbodiimide and hydroxybenztriazole in DMP, allowing the 

isolation of 2 in 45% yield17 after column chromatography on silica gel (CH2C12/ 

MeOH, 92/8, v/v). The tetrahydropyranyl group could be removed by refluxing 

an acidified ethanol solution (1 ml of O.lN aq. HCl in 100 ml EtOH) of 8 for 15 

mln, to give 2 in 74% yield after column chromatography on Sephadex LH-20 

(MeOH/H*O, 85/15, v/v). The product thus obtained was found to be identical 

in all respects (pmr', tic, ir') with an authentic sample of sparsomycin (L)*' 

except for the sign of the specific rotation 21 . Thus compound 2 is the 

enantlomer of sparsomycin; this was anticipated, as the configuration of the 

chiral carbon atom of the starting material, i.e. (L)-cystine, is opposite to 

that of 1. 
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The diastereomer of sparsomycin, having R configuration at the chiral 

carbon atom, and the same, but unknown chirality at the sulfur atom as sparso- 

mycin, was also prepared by the same sequence of reactions, starting from the 

less polar diastereomer of 2. This diastereomer of 1 has a higher rf-value on 

tic (i.e. 0.32, CH2C12/MeOH, 4/l, v/v; for sparsomycin rf: 0.28), whereas the 

pmr spectrum shows slightly different chemical shifts for the four methylene 

protons adjacent to the sulfoxide function. 

Work is in progress to establish the configuration at the chiral sulfur 

atom of 1. 
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