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 Amphotericin B continues to be the drug of 

choice for the treatment of deep-seated fungal in-

fections despite the usual accompaniment of 

severe toxic side-reaction and there has been con-

siderable interest in recent years in developing a 

safer drug within this class of antibiotic1•`8). 

We wish to report the synthesis of N-aminoacyl 

derivatives of polyene esters which appear to re-

present a significant advance in this area9). They 

are more water-soluble and less toxic than the 

parent polyenes, but retain their antifungal 

potency both in vitro9,10,11) and in vivo12) 

 Our objective was the discovery of polyene deri-

vatives that would form true solutions in water 

under physiological conditions, as we felt, as 

have others, that such derivatives would be less 

toxic and display different pharmacokinetics. 

 Antibiotic 67-121-C13) (1), whose structure 

was established in our laboratories14), was the 

initial subject of our modification program. The 

N'-glycyl derivative (4) of antibiotic 67-121-C

was prepared from the N'-iodoacetate (2) by 
treatment with aqueous ammonium hydroxide 

(Scheme 1). This compound was found to be 
slightly more potent than the parent antibiotic. 
This was particularly significant as simple N-acyl 
derivatives (e.g. N'-acetyl) of antibiotic 67-121-C 
and of other polyene antibiotics have all proved 
to be much less potent than the parent com-

pounds15). Thus it was clear that at least one 
amino group was necessary for full antifungal 

potency to be retained. 
 As derivatives of antibiotic 67-121-C were 
highly toxic, further studies were carried out on 
the non-aromatic heptaene, amphotericin B (5). 
Compounds in the Table were produced by 
acylating amphotericin B in dimethylsulfoxide 

(DMSO) with the active ester of the N-protected 
amino-acyl group. Esterification of the aglycone 
carboxylic acid group of the protected intermedi-
ate was achieved with the appropriate alkyl halide 
in excess, in the presence of a hindered tertiary 
amine or sodium carbonate. 
 The chemical reactivity and solubility pro-

perties of the polyene antibiotics make stringent 
demands upon the nature of the chemical opera-
tions performed on them; the difficulty of purify-
ing intermediates or products requires reactions 
to be very efficient and rapid. 
 Our initial studies employed the trifluoroacetyl 

and the trichloroethoxycarbonyl blocking groups 
to protect the side-chain amino groups. Whilst 
the desired products could be, and indeed were, 
obtained, the conditions required for removing 
them did not meet the above criteria. 

  The fluorenemethoxycarbonyl (Fmoc) protect-

Scheme 1.
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ing group was chosen for its highly lipophilic 

character allowing chromatographic separation 

of intermediates and for the mild conditions 

required for its removal. Although the original

literature procedures16) employed morpholine or 

ammonia for its removal, we have found condi-

tions that are more suitable for the present appli-

cation. Although these Fmoc derivatives had

Scheme 2.

Fig. 1. UV Visible absorption spectra of Fungizone, AME and Sch 28191 in water.
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Table 1. N-Aminoacyl derivatives of amphotericin B.a

Amino substituent Ester

Glycyl 

ƒÀ-Alanyl 

Glycylglycyl 

Aminoethylcarbamoyl 

D-Lysyl 

D-Ornithyl 

DL-Diaminobutyryl 

DL-Diaminopropionyl 

D-ƒÀ-Lysyl 

L-ƒÀ -Lysyl 

Diglycyl-o-lysyl 

L-Lysyl 

L-Ornithyl 

L-Diaminobutyryl 

Aminoethylglycyl 

Histidyl 

DL-Aminobutyryl 

D-Ornithyl 

D-Tryptophyl 

D-Diaminobutyryl 

D-Diaminobutyryl 

Fungizone 

AME

      D] I 

      CHI3             

i

MIC (ug/ml, 48 hours)b

Candida 
albicans 

 0.025 

 0.048 

 0.030 

 0.046 

 0.032 

 0.050 

 0.059 

 0.155 

 0.036 

 0.036 

 0.042 

 0.046 

 0.124 

 0.095 

 0.033 

 0.083 

 0.115 

 0.043 

 0.170 

 0.246 

 0.051 

 0.089 

 0.049 

 0.038

Other 
yeasts 

0.058 

0.130 

0.204 

0.128 

0.023 

0.051 

0.058 

0.223 

0.044 

0.028 

0.094 

0.027 

0.034 

0.104 

0.061 

0.105 

0.122 

 0.040 

 0.171 

 0.584 

 0.050 

 0.058 

 0.102 

 0.117

 LD50(mg/ kg)e 

     80 

     70 

     90 

     50 

     38 

     45 

      60 

      83 

      25 

      30 

     60 

     38 

        28 

      60 

      65 

      70 

      75 

      50 

     90 

     75 

     110 

5 

      90

a Results of experiments done at various times. 

b Average MICs of 17 strains of C . albicans or 7 strains of other yeasts done in S.D.B., pH 5.7, 28°C. 

e Average
, i.v. LD50: done in groups of 5 •` 10 mice each.
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sufficient stability in the presence of tertiary 

amines (even up to 10% solutions in DMSO) to 

allow efficient methylation of the carboxylic acid 

salt with alkyl halides, removal was completely 

and rapidly effected with equimolar amounts of 

1,5-diazabicyclo[4.3.0]non-5-ene (DBN) (Scheme 

2). This selectivity has enabled these synthetic 

transformations to be carried out under very 

mild conditions. 

 The compounds prepared from amphotericin 

B are listed in the Table. All aminoacyl deriva-

tives except the aminoethylglycyl derivative were 

prepared by the above procedures; the last was 

prepared by treatment of the N-iodoacetyl deriva-

tive of the ester with ethylenediamine. 

  Those compounds with at least two amine 

groups in the side chain and with the aglycone 

carboxyl group in the form of its ester, were found 

to be the most promising. They form highly 

water-soluble salts at neutral pH with most acids. 

It is known that amphotericin B, even solubilized 

as its deoxycholate salt (Fungizone) is highly 

aggregated in aqueous medium and this is re-

flected in its absorption spectra (Fig. 1). In 

contrast, the acid salt of D-ornithyl amphotericin 

B methyl ester (Sch 28191) for example, appears 

to form a true solution. 

  Acute toxicity determinations led to the selec-

tion of D-ornithyl amphotericin B (8) methyl 

ester and D-lysyl amphotericin B methyl ester for 

further study. Both compounds retain the 

activity of the parent antibiotic in vitro and in 

vivo, and thus appear to represent a significant 

advance in this area. 
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