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Assignments of absolute stereochemistry relating to the macrolide antibiotic’ 

methymycin2 from Streptomyces venezuelae have previously been made for the free sugar 

desosamine, 3,4,6-tridesoxy-3-dimethylamino-D-e-hexose3, and for four centres of asymmetry 

in the aglycone, namely 2R4, 3S4, 4S5, and 6R5. Additional evidence now permits the total 

absolute confi~ration of rne~h~~c~n CI) to be defined as 2R; 35; 45; 6R; 8,9-e; 10s; 1lR; 

I’S; 2’R; 3*S; 5’R. 

The pmr spectrum (in CDCl3) Of meth~ycin shows the olefinic protons H8 and N9. T 3.71 

and 3.41 respectively, aS trans-coupled doublets with J 16.0 Hz. The HI’ doublet, J 7.3 Ha, 

at T 5.55 closely resembles the anomeric proton resonances in other B-D-desosamine glycosides 
637 , 

and by relation to the adjacent 2’R stereochemistry3 establishes the 8 or I’S configuration at 

this centre. The same anomeric configuration is indicated by the method 6,7 of molecular 

rotation difference. 

os~nolysis of methymycin afforded a {~)-2,3-dihydroxy-2-methylpe~~anoic acid, 

* Part XIII, R, I\‘. Rickards and R. M, Smith, preceding paper. 
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identified as the erythro isomer on comparison of the acid and its methyl ester with authentic 

8 
(t) -erythro specimens . Resolution8 of the racemic erytbro acid gave the (-)-erythro-?,f- --A...- 

dihydroxy-Z-methylpentanoic acid, confirmed by optical rotatory dispersion as the enantiomer 

of the acid from mcthymycin. The asymmetry at C-2 in this (-)-acid (IK) was destroyed by the 

sequence (shown in Fischer projections) of reduction with lithium aluminium hydride, selective 

tosylation of the resulting primary hydroxyl, and cleavage of the tosylate with lithium 

alrminium hydride to yield (-)-2,3-dibydroxy-Z-methylpentane (III), [ali -31.5’ (c. 0.58 in 

ether). The absolute stereoOsemistry of this diot (III) was established as 3s by synthesis 

from S- (+)-butyrine (IV). Deamination of the a-amino-acid is known’ to proceed with retention 

of configuration, and the resulting (-)-a-hydroxybutyric acid, after esterification, was 

reacted with methyl magnesium iodide to yield the identical diol (III), [CL]:’ -52.6’ (c. 1.1 in 

ether). It follow that the stereochemistry of the syrthetic (-)-erythro-2,3-dihydroxy-2- 

methy1pentanoi.c acid at C-3 is S, and hence that at C-2 is also S. 

from methymycin is therefore 2R; 3R. 

CO,H 

I 
HO-~---Me 

I 
HO-C-H 

I 
&I, 
t 

Me 

(-)-erythra 

CO,H 

I 
H,N-C-H 

I 

% 

Me 

S-i+) Ip 

LA” 

ii 

“Hot 

Cti,OH 

I 
HO-C-Me 

I 
HO- C-H 

I 
CHt 

i 
Me 

t-1 

CO,tl 

I 
HO-C-H 

I 

CHZ 

MB 

S-i-) 

CH,OTs 

I 

TIc1_ 
HO-C-Me 

HO- C-H 

I 
bH* 

Me 

1-j 

3 
HO-d-H 

I 

CH, 

Me 

s-1-j 

The cnantiomeric (+)-acid 

Me 

I 
HO- C-M. 

I 
HO-C-H 

iH, 

1 
Me 

S-C-) III 

Translating this stereochemistry tc methymycin itself leads tc the final aglycone 

designations 10s; 1lR as in structure [I), which arr in agreement hcith tl;e predicticns of 

Celmer’s configuratienal modei 7,lO for macrotide antibiotics. Extension of these methymycin 



No.13 1031 

results to similar structural features of closely related macrolides supports the predicted ?,lO 

assignments 10R; 11s for neomethymycin 11 , 12s; 13R for picromycin 12 , and 12R; 13R for 
13 narbomycin , allowance being made"" for the expected retention of configuration 14 during 

enzymic hydroxylation at C-10 in methymycin and C-12 in picromycin. Such extension of the 

present results is justified by the absolute configurational correspondence previously demon- 

strated4s5 at four other asymmetric centres in the aglycones, and by the production of thxee 

of these antibiotics by the same organism 11,15 , the exception, narbomycin 13 , being structurally 

a lZ-desoxypicromycin 12 . 
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