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cleave the redundant 2',3' and 6" 0-acetyl groups. Concentration of the reaction solution to 

low volume, replacement of the remaining water by isopropanol using aseotropic distillation 

and filtration then gave 3" ,6'-di-N-acetylkanamycin A (3), m.p. 196O-199' (dec), [a], 

+ 118.5' (C=l, H20) in an overall yield of 72% from kanamycin A sulphate, without the need 

for chromatography. 

A similar sequence of reactions on kanamycin B (2) gave 2',3" ,6'-tri-N-acetylkanamycin B 

(4), m.p. 191°-198' (dec), [a]D + 116.0° (C=l, H20) in 86% overall yield from (2). This 0 to 

N acetyl migration technique which we have successfully applied to kanamycins A and B should 

be generally applicable to related systems. The method gives good yields, and complements 

the recently reported4 approach in which suitably disposed amino-hydroxy group pairs were 

temporarily protected as metal chelates allowing protection of the amino groups in non- 

complexing positions. 

The remaining two unprotected amino groups of (3) and (4) were differentiated by a formylation 

-deformylation process, which effected regiospecific 3-formylation. A mixture of (4) (1 equiv.) 

and triethylamine (4 equiv.) in aqueous THF was treated with p-nitrophenyl formate (6 equiv., 

lBh), the lower aqueous phase was separated and the water was replaced by isopropanol using 

azeotropic distillation. Filtration of the resulting solid afforded 1,3-di-N-formyl-2',3" , 

6'-tri-N-acetylkanamycin B (5) (87.5X), m.p. 331°-333'C (dec.), [a]D + 107.5 (C=l, H20). 

Treatment of (5) with aqueous NaOH (72h. at pH 12.5 and 20°C) then effected the series of 

defonnylation reactions outlined in figure 1. Amberlite IR 120 (H+ form) ion exchange resin was 

added to neutralise the reaction mixture and to selectively adsorb the (4) regenerated by over- 

reaction. The filtered solution was then percolated through a bed of Amberlite 200 (NH4+ form) 

resin, washing first with water to remove sodium formate and unreacted (5), and then with 0.15N 

aqueous ammonia. Concentration of the ammoniacal eluate to low volume followed by azeotropic 

replacement of the remaining water by isopropanol resulted in the precipitation of 3-N-formyl- 

2',3" ,6'-tri-N-acetylkanamycin B (6) (73X), m.p. 266'-268'C (dec), [aID + 114' (C=l, H20). 

Samples of (6) prepared in this way contained only 1% of the 1-N-formyl isomer (7)loS11. 

We presume that the formylamino group at C-3 of (5) hydrolyses at a slower rate than that at 

C-l owing to steric interaction between the 6 '-acetylamino group and the 3-formylamino group. 

The striking regioselectivity observed in the deformylation of (5) to (6) then results from the 

coupling of consecutive selective reactions: the more slowly formed (7) is relatively rapidly 

destroyed by over-hydrolysis to (4), while the more rapidly formed (6) is more slowly over- 

hydrolysed and thus accumulates in the reaction mixture. 

In a similar fashion di-N-formylation of Q) followed by deformylation gave 3-N-formyl-3" ,6'- 

di-N-acetylkanamycin A (8) (53% from 3) m.p. 221°-224'C (dec), [a]D + 111' (C=l, H20) which 

contained <2%11 of the l-formyl isomer. The position of the free amino groups in (3), (4), 

(6), (7) and (8) were readily determined by 13C NMR studies at pD3 and pD11, the u 8-shift" 

effect12 upon deuteronation of the amino group aiding the unambiguous assignments of the 

spectra. Reductive alkylation of (6) or (8) followed by deprotection gave 1-N-alkylated 

kanamycins regioselectively, avoiding the need for any chromatographic separations of isomer 

mixtures. For example, reductive alkylation of (6) with 1,3-dihydroxyacetone using sodium 
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cyanoborohydride in 1:4 aqueous methanol, followed by deacylation with aqueous caustic solution 

gave I-N-(1,3-dihydroxy-2-propyl)kanamycin B (9) (74%) identical with authentic material 3b in 

every respect. 
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