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The discovery of the antibiotic lincomycin (I.) was announced in 1962 (l), and disclosure 

of its structure was made shortly thereafter (2). Since that time a number of reports de- 

scribing chemical modification of lincomycin have appeared (3). We now present the first 

chemical synthesis of lincomycin. 

Previous reports from these laboratories have described the cleavage of lincomycin to 

form the amino sugar, methyl a-thiolincosaminide (z) (4) and trans-l-methyl-4-g-propyl-&-pro- 

line (5). The recombination of these fragments as well as the synthesis of the amino acid were 

reported (5), so that the synthesis of amino sugar ($) was the sole hiatus in a chemical 

synthesis of lincomycin. 
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Several reports of research directed toward the synthesis of methyl cx-thiolincosaminide 

&%k from galactose have recently appeared (6). In each case introduction of the S-methyl group 

appears to be planned for the later stages of synthesis. We have elected to introduce the 

S-methyl group into galactose and then to construct the amino-alcohol side chain. 
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Treatment of D-galactose in hydrochloric acid with methanethiol (7) afforded methvl l- 

thio-a-)-galactopyranoside# (2)*(B), C7H1405S. mp 104-105", [a];" +296" (HzO), I@ m/e 210. 

Controlled tosylation of ;1 in pyridine gave methyl 6-E-toluenesulfonyl-l--thio-n-D-galacto- 

pyranoside (2) Ci4Hz007S2, mp 155-157', [u];~ +183" (pyridine). This material was acylated 

with acetic anhydride-pyridine. The oily triacetate 2, M+ m/e 490, was treated with sodium 

iodide in acetone at 125' to form the 6-iodide 2, M+ m/e 446. Although this compound showed 

only one spot on tic (cyclohexane-acetone: 2:l) after chromatography, it resisted crystal- 

lization. Replacement of the 6-iodide by nitro ion using sodium nitrite in DMF (8) was slow, 

but about 20% yield of methyl h-deoxy-h-nitro-1-thio-cr-D-galactopyranoside (<I, CI~H~~NO~S, 

mp 172-176", & m/e 365, was isolated. Repeated additions of acetaldehyde and sodium methoxide 

to a methanolic solution of z gave a 50% yield of nitro alcohols (,8), CgH17NO,S, 

M+ m/e 283 as a mixture of isomers which was reduced with LAH in THF to amino sugars 2. 

For identification purposes, the crude methyl a-thiolincosaminides (2) were fullv acylated. 

Careful chromatography over silica gel afforded 2,3,4,7-O-.6-N-p~ntaacetyl methyl-n-thiolincos- 

#The author acknowledges the prior preparation of methyl 1-thio-a-g-galactonyranoside (3) from 
D-galactose by Dr. B. Bannister using a different method of synthesis. 
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aminide (I$), mp 199-201", identified by tic, infrared spectrum and mp with a sample prepared 

by acylation of methyl a-thiolincosaminide derived from lincomycin (4,lO). The slightly less 

polar 7-epi isomer was found in the fractions preceding &Q. It was identified by tic and mass 

spectrum (9). 

Methyl a-thiolincosaminide (2) was also condensed with l-methyl-4-s-propyl-L-proline to 

afford lincomycin (Q which after purification and conversion to the crystalline hydrochloride 

salt was identified by tic (chemical visualization and inhibition of S. Zutea) mass spectrum 

pattern, infrared absorption (10) and VPC-mass spectrum of its silylated derivative. 7-Epi- 

lincomycin was identified in the less polar chromatographic fractions by tic (chemical visuali- 

zation and inhibition of S. lutea) (11). 
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