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SYNTHESIS OF 3'-DEOXYBUTIROSIN B

Sir: 
 As reported in a previous paper1), 3'-deoxy-

ribostamycin exhibits a stronger activity than 
3', 4'-dideoxyribostamycin2) in inhibiting 

growth of various bacteria including those 
which produce kanamycin-neomycin phospho-
transferase II3) (P-ase II). However, it does 
not inhibit resistant organisms which produce 

kanamvcin-neomycin phosphotransferase I') 

(P-ase y1). Butirosin B5), 1-N-((s)-4-amino-2-
hydroxybutyryl) ribostamycin, inhibits resistant 
organisms with P-ase I but not those with 
P-ase II. The titled compound, 3'-deoxybuti-
rosin B is, therefore, expected to be active 
against both resistant organisms. 

  Tetra-N-benzyloxycarbonyl-3', 4';2", 3"-di-
O-cyclohexylidene-5"-O-(l-methoxycy clohexyl) 
ribostamycin6) (1) was treated with acetone-
40 % acetic acid (5:1) at 37°C for 7.5 hours 
to afford the demethoxycyclohexyl derivative 
(2) in a yield of 63 %, [a]20D+23° (c 2, CHCl3). 
[Calcd. for C61H74N4O18: C 63.64, H 6.48, N 
4.87. Found C 63.51, H 6.47, N 4.85]. Treat-
ment of 2 with NaH in DMF as described 
in a previous report7) gave the corresponding

1, 6-carbamate (3) in a yield of 65 %, [a]20D 
-26° (c 1.8, CHCl3); it (KBr): 1770, 1720, 
1535 cm-1. [Calcd. for C54H66N4O17: C 62.18, 
H 6.38, N 5.37. Found: C 62.07, H 6.44, N 
5.50]. Acetylation of 3 followed by selective 
removal of the 3', 4'-O-cyclohexylidene group 
with acetone - 60 % acetic acid (1: 1) at 60°C 
for 1 hour gave the 5"-O-acetyl derivative 

(4) having free 3', 4'-hydroxyl groups in a 

yield of 95 oo from 3, [a]20D+l1' (c 1.9, 
CHC13). [Calcd. for C50H80N4O18: C 59.75, H 
6.02, N 5.57. Found C 59.59, H 6.04, N 
5.33]. Selective tosylation of 4 in a manner 
as described previously8) gave the correspond-
ing 3'-O-tosyl derivative (5) in a yield of 76 

%. Similar treatment of 4 with o-nitroben-
zenesulfonyl chloride gave the corresponding 
3'-O-(o-nitrobenzenesulfonyl) derivative (6) in 
a yield of 55 %, [a]25D+6.5° (c 2.3, CHCl3). 

[Calcd. for C56H63N5O22S: C 56.51, H 5.34, 
N 5.88, S 2.69. Found: C 56.25, H 5.40, N 
5.75, S 2.88]. Treatment of 6 with NaI in 
DMF at 100°C for 1.5 hours gave the 3'-iodo 
derivative (7) in a yield of 55 %, mp 108-
110'C, [a]14D +4.6° (c 2.7, CHCl3). [Calcd. 
for C50H59N4O17I: C 53.86, H 5.34, N 5.03, 
I 11.38. Found: C 54.23. H 5.49, N 5.02,
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1 11.05]. In the iodination, 6 did react with 
sodium iodide more smoothly than 5. Hydroge-
nation of 7 with RANEY nickel in dioxane in 
the presence of triethylamine gave the 511-0-
acetyl-3, 2', 6'-tri-N-benzyloxycarbonyl-2", 3"-
O-cyclohexylidene-3'-deoxyribostamycin 1, 6-
carbamate (8) in a yield of 62 %, [a]13D+5° 

(c 1, CHCl,). [Calcd. for C50H60N4O17: C 
60.72, H 6.11, N 5.66. Found: C 60.35, H 
6.20, N 5.52]. 
 Opening7) of the cyclic carbamate with 

barium hydroxide gave the ninhydrin-positive 

product (9) quantitatively, which was then 
coupled with (s)-4-benzyloxycarbonylamino-2-
hydroxybutyric acid9) in THE by the active 
ester method using N-hydroxysuccinimide and 
DCC to give the corresponding 1-N-acyl 
derivative (10) in a yield of 40 %, [a]18D+2.5-

(c 1, CHCl3). [Calcd. for C59H73N5O19.2H2O:

C 59.44, H 6.51, N 5.87. Found: C 59.44, 
H 6.21, N 5.87]. Hydrogenolysis of 10 with 
Pd black followed by hydrolysis with hydro-
chloric acid gave the 3'-deoxybutirosin B, 
which was purified by chromatography on a 
column of CM Sephadex C-25 with linear 

gradient ammonia (0-0.4M); [a]24D+27° (c 2, 
H2O) ; it (KBr) : 1640, 1560 cm-1. [Calcd. for 
C21H41N5O11 • H2CO3: C 43.92, H 7.20, N 11.64. 
Found: C 43.44, H 7.26, N 11.45]. 
 The synthetic 3'-deoxybutirosin B shows a 

strong antibacterial activity (Table 1) and 
inhibits resistant organisms with P-ase I (E. 
coli K-12 ML 1629 and 1630) and P-ase II 

(E. coli K-12 JR66/W 677). The activity 
against sensitive organisms is stronger than 
those of butirosin B and 3',4'-dideoxybutirosin B10)

Table 1. Antibacterial spectra of butirosin B and 3'-deoxybutirosin B

        Test organisms* 

Staphylococcus aureus FDA 209P 

Sarcina lutea PCI 1001 
Bacillus subtilis NRRL B-558 

Klebsiella pneumoniae PCI 602 
      n type 22 #3038 

Salmonella typhosa T-63 

Escherichia coli NIHJ 
         n K-12 

      n n M L 1629 

      n n ML 1630 

      n n ML 1410 
         n n n R 81 

      n n LA 290 R 55 

        n n n R 56 

        n n n R 64 

       n n W 677 

      n n JR 66/W 677 

Pseudomonas aeruginosa A 3 
        n n No. 12 

       n n GN 315 

        n n TI-13 

        n n 99 

Proteus rettgeri GN 311 
      n GN 466 

Mycobacterium smegmatis ATCC 607**

Minimal inhibitory concentration (mcg/ml)

Butirosin B 

   1.56 

  25 

    0.2 

   0.39 

> 100 

   0.39 

   0.78 

   0.39 

   0.78 

   3.12 

   0.78 

   3.12 

   0.78 

   0.39 

   0.39 

   0.78 

> 100 

   6.25 

 25 

> 100 

  12.5 

 100 

   6.25 

   3.12 

   0.39

3'-Deoxybutirosin B 

       0.39 

    25 

        0.2 

       0.39 

       0.78 

       0.39 

       0.78 

        0.2 

       0.39 

       1.56 

       0.78 

       0.78 

       0.78 

       0.39 

        0.2 

       0.39 

       1.56 

       1.56 

       6.25 

   > 100 

       3.12 

      12.5 

       3.12 

       0.78 

         0.2

* Agar dilution streak method (nutrient agar , 37°C, 18 hours). 
** 48 hours.
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