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Ezomycin complex is a mixture of antifungal antibiotics produced by a strain of Strepto- 

Q&-5) The structural elucidation of ezoqycins A, (1) and A2 (2) has been preliminarily 

reported.4'5) In this paper we wish to present the structures of other components of the 

complex: ezomycins B, (z), B2 (A), C, (Fj), C2 (j_), D, (Z), and 02 (8). 

The ezomycin B,, reported in the previous paper, 2) was proved to be a mixture (x 2.5:1) of 

ezomycins B, (3) and C, (2). In addition, new components, ezomycins C2 @), D, (7). and D2 @) 

were isolated from the complex. 3: C26H37N7S0,6*H20; amorphous, mp >200°(dec.); [ali -5.5" (c= 

0.83, H20); h;ix nm (E) 262 (7000), agx12 286 (6100), A280/A260 (pH 12) 1.81; 6** 4.04, (H-3', 

dd, 10.5, 5.0), 5.01 (H-l', s), 7.74 (H-6, s); [o];;~ (H20) -660. 

>205'(dec.); [oyD6 t10.8" (~=1.02, 0.2N NaOH); $!x2 261.5 (6300), 

1.88; 4.00 (H-3', dd, 11.0, 5.0), 5.06 (H-l', s), 7.75 (H-6, s); 

N7S0,6.H20; amorphous, mp >200"(dec.); [o]i2 -76.4" (c=O.g4, H20); 

4: C,gH25N50,3*H20; prisms, mp 

hPH l2 286 (4900), A280/A260 
max 

[@I;;5 (H20) -1900. 5: C26H37 

X;zx2 263 (6400), $,;x12 287 
__ 

(4goo), A280/A260 1.50; 6 4.35 (H-3', dd, 11.0, 4.5), 5.63 (H-l', d, 3.5), [Q];;2 (H20) +3800. 

5: C,gH25N50,3*H20; needles, mp >200'(dec.); [cz]~ -100" (~=0.52, 0.5N NH40H); h,$x2 263.5(6200), 

?n 'ix12 287 (4800). A280/A260 1.53; 6 4.21 (H-3', dd, 11.3, 4.0), 5.47 (H-l', d, 3.5), 7.82 (H-6, 

s); [@I;;2 (H20) +2900. I: C26H3gN7S0,7; amorphous, mp >200"(dec.); [o]E2 -62.1" (~=0.84, H20); 

A;ix2 263.5 (6900), X,$x12 287 (5200), A280/A260 1.52; 6 5.20 (H-l', d, 4.0), 7.87 (H-6, s). 4: 

C,gH27N50,4; needles, mp >208“(dec.); [ali t58.8' (c=O.87, 0.5N NH40H); Xgx2 264 (6700), $zx12 

287 (4900), A280/A260 1.50; 6 3.90 (H-3', dd, 10.0, 4.0), 5.22 (H-l', d, 4.0), 7.91 (H-6, S). 

* This paper is Part VI of the series, "Studies on Ezomycins, Antifungal Antibiotics." 
Preceding paper, see Reference 5. 

** Otherwise stated, spectra were measured in 2% ND3 in D20. Chemical shifts are expressed in 
6 value and coupling constatns in Hz. 
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The molecular formulae suggest that the relationship between 2 and 4, 5 and 5, and 1 and 8 

is identical with that between 1 and 2: j_ is composed of 2 and I-cystathionine. 4) Positive col- 

oration of 3, 4, 5, 5, I, and 8 in the e-dimethylaminobenzaldehyde test shows the presence of a 

ureido group in each compound. ') The UV maxima together with the olefinic proton signals (7.6% 

8.02, lH, s) indicate that the chromophoric group is a 5-substituted uracil in 2 - 8. 6) 

Acid hydrolysis of 2 with 3N HCl gave I-cystathionine (2) C7H14N204S 1) and ezoaminuroic acid 

(lJ) C6HllN05, 3-amino-3,4-dideoxy-P-xylohexopyranuroic acid. 335) Oxidation of 2 with 2 molar 

equivalents of NaI04, followed by treatment with phenylhydrazine at pH 1, gave glyoxal bis- 

phenylhydrazone (ll_), a- hydroxybutyrolactol (12) C4H604, and cucleoside B (13): C13H16N409; [ali 

+60.1" (~=1.05, 0.5N NH40H); M+ 876 for C13H9N409(TMS)7; A;!,' nm (E) 261.5 (5400), h~~x12 286 

(4600), A280/A260 (PH 12) 1.76; [@j5 (H20) -1200. The pmr spectrum of 13 and mass spectrum of. 

its TMS-derivative indicated that the anhydrooctose uranic acid in 13 is identical with that of - 

nucleoside A (14): diagnostic signals, Further, - H-l' (4.96, s) and H-3' (3.96, dd, 11.0, 5.0).4) 

biogenetical consideration suggests the identity in the absolute configuration of the both sugar 

parts. The value of A280/A260 (1.76) as well as the CO spectrum confirmed B-configuration of the 

5-substituted uracil in 3. 637) Accordingly, the structure of 13 was deduced to be 5-(3',7'-an- - 

hydro-5'-deoxy-5'-ureido-P-threo-B-e-allooctofuranosyluronic acid)-uracil. -- -- 

As in the case of 4, periodate oxidation of a mixture of 3 and 5 gave, in addition to 11 an 

13, lactam-aminohemiacetal (15) and nucleoside C (16): C13H16N40g; [ali -107" (5=0.79, 0.5N - 

NH40H); M+ 876 for C13HgN40g(TMS)7; Xiix2 nm (c) 263.5 (6400), A$," 286.5 (4800), A280/A260(pH 

12) 1.52; 6 4.23 (H-3', dd, 11.0, 4.0), 5.52 (H-l', d, 3.0), 7.93 (~-6, s); [Ol,,, 25 (H20) +2800. 

The mass spectrum of TMS-derivative of 16 revealed the same molecular ion peak as that of 13. The - 

coupling constant of H-l' in 16 is consistent with JII 2I =3.0 of a-pseudouridine, which assumes - 3 

preferably C-3'-endo conformation. 8) The furanose moiety of the anhydrooctose uranic acid also 

takes C-3'-@ conformation. 4) Positive Cotton effect at 273 nm in the CD spectrum of 16 proved - 

an a-configuration at C-l': 16 is an a-anomer at C-l' of 13. Therefore, 5 and 4 should be a- 

anomers at C-l' of 2 and 4, respectively. 7) 

The lactam-aminohemiacetal (15) was identical with that derived from 1. 4) Accordingly, the - 

binding site of I-cystathionine in 3 and 5 has been determined. 

Alkaline hydrolysis of 2 with 1N NaOH at 95°C for 1.5 hrs yielded anhydronucleoside B (17): 

C13H,4N408; $!$x2 nm (E) 265 (sh., 7500), 237 (10,000); h,$x12 254 (6000); M+ 786 for C13HgN408 

(TMS)6. The UV difference spectrum between 11 and 4 at pH 2 showed a Xmax at 233 nm, indicating 
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the presence of a-alkoxy-a,8-unsaturated carboxylic acid moiety in fi 499) The coupling constant 

of H-l" (4.84, d) in &was 6.5. Accordingly, ezoaminuroic acid (10) must be attached to C-6' 

through 8-glycosyl linkage. 10) Therefore, the structures of ezcmycins Bl and 82 have been de- 

duced to be 3and 4, respectively. 

Compounds 3, 5, and 7 are partially interconvertible in acidic conditions (0.2N HCl, 8O"C, 

30 min). Such conversion was also observed among 4, 5, and seven under more mild conditions 

(O.lN HCl, r.t., 24 hrs). Therefore, 5, 6, 7, and 8 are considered to be artifacts. 

,Periodate oxidation of Lyielded ll_, l5_, and 5-formyl uracil (l8). Compound S also gave j& 

following the same treatment. This shows the presence of an additional hydroxyl at C-l' in both 

1. and S, each ofwhichis presumably a 1:l anomeric mixture at C-l'. The structures 1. and swere, 

therefore, assigned to ezomycins Ol and D2,,respectively. 

Moffatt et al reported that under mild conditions (1N HCl, r.t.) some 5-(pentahydroxypentyl) -A 

uracils cyclized to pseudouridines accompanying isomerisation between a- and 8-pseudouridines. 11) 

Based on this observation as well as the isomerisation mechanism of pseudouridines proposed by 

Chambers et al., 6) we postulate a mechanism (Fig. 1) for the interconversion of ezomycins, which 

occurrs more easily than that of pseudouridines. The reaction is easy because a strain in the 

furanose part of 3, 4, 5, and a easily opens the ring. Because the 6-membered ring in 7 and & 

prevents the nucleophilic attack of the C-4' hydroxyl on the C-l ‘, compounds 1. and 8 occurr as 

hydrates. 

Several C-C nucleoside 

Y"2 
HOOC-C-C" -S-CH2-CH2-!-COO" 

rl 2 ;H I 

antibiotics such as formycins, pyrazomycin, showdomycin, and mini- 

Y"2 
O-4 

2 : R=B-5-uracil 4 : R=B-5-uracil 
5 : R=a-Suracil 5 : R'a-5-uracil 

l : R=S-uracil S : R=5-uracil 
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Fig. 1. 

mycin have been isolated. 
12,13) Ezomycins El, B2, Cl, C2, D,, and D2 are the first pseudo- 

uridine nucleoside antibiotics to be isolated. Occurrence of both cytidine- and pseudouridine- 

type nucleosides containing the same complex sugar parts suggests a plausible biosynthetic path- 

way of 2 and 3 through deamination of cytosine nuclei of 1 and 2, followed by rearrangement. 

This remindes us of a possible biosynthetic route of pseudouridines. 14) 
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