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Surmnary : The structure elucidation and total synthesis of chryscandin (11, a 
new antifungal antibiotic produced by Chrysosporium pannorum No.4629, is- 
reported. 

A number of nucleoside antibiotics have been isolated as antibacterial, 

antifungal and antitumor agents. In the course of our screening program for 

new antifungal antibiotics, a strain of fungi, Chrysosporium pannorum No.4629, 

was found to produce a peptidyl nucleoside antibiotic, designated as chrys- 
2) candin (1). In this report, we describe the structure and total synthesis 

of this antibiotic. 

Chryscandin was purified by chromatography of the cultured broth using 

Diaion HP-20 (40 % aq. MeOH) and CM sephadex C-25 (H+ type, O.lN HCl), 

followed by crystallization from O.lN HCl : colorless needles ; mp. 215-233'C 

(dec.) ; [aID + 34" (c 1.0, 1N HCl) ; C20H23N,06 (FD mass : m/z 458 (M+ + 1) 

and elemental analysis 3)) . The UV absorption at 260 nm (E 32,500) and the 

two proton signals at 6 8.18 (s) and 8.46 (sl in the 
1 H-NMR spectrum 

suggested the presente of the adenine nucleus in the 

chryscandin molecule. This was proved by acid NH2 

hydrolysis of 1 (6N HCl, llO°C, 12 h), thus yielding 

"^x 

N 

adenine and 0-methyl-L-tyrosine. The signals 
í ) 

I ’ 
- 

attributed to 0-methyl-L-tyrosine in the 1 H-NMR 
'N N 

- 
spectrum of 1 (DMSO-d6) were observed at 6 2.95 (lH, 

HOOC o 

dd, J=7 and 14 Hz), 3.10 (lH, dd, J=6 and 14 Hz), 3.73 

(3H, s), 4.10 (lH, dd, J=7 and 6 Hz), 6.90 (2H, d, w' 
J=8.5 Hz) and 7.23 (2H, d, J=8.5 Hz). In addition, HN OH 

the 'H-NMR spectrum of 1 showed an anomeric proton I(L) / \ 

signa1 (6 6.12, d, J=2 Hz) and an additional three 
O=C-CH-CH2 

I -u 
OCH 

proton signals (6 4.37, lH, d, J=7 Hz ; 6 4.70, lH, NH2 - 

m; 6 4.78, lH, m), implying the presente of a Chryscandin (1) 
sugar amino acid moiety in 1. 
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1 h) to provide the carboxylic acid (83 %), 
9) give 8. Cleavage of the 1,2-isopropylidene 
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which was methylated (CH2N2) to 

group of 8 with 75 % HCOOH (50°C, 
7\ 

2 h), followed by acetylation (Ac20, pyridine) led to the diacetate (9)" in 

84 % yield. Glycosidation of adenine with 9 was achieved by the procedure 
8) modified by Lichtenthaler et al. Thus, the siljlated benzoyl adenine and 9 

were stirred together with SnC14 in dichloroethane at 60-70°C for 4 h to afford 

the 9-glycosidation product (10)') in the yield of 57 %. The ester groups of 
__ 

10 were cleaved with 0.5N NaOH (r.t., I_ 30 min) and the resulting azide (AA) was 

hydrogenized (Pd-black, 3 atm) to give the 3'-amino glycoside (1l.) 9) (lo+12 __ __, 

73 %). Debenzoylation of 12 with n-butylamine (MeOH, reflux, 1 h) afforded 3- 

amino-l-(6-amino-9H-purin-glyl)-1,3-dideoxy-8-D-ribofuranuronic acid (80 %) 

which was identical with the compound (3) derived from chryscandin by alkaline 

hydrolysis in al1 respects (IR, NMR, FD mass, [al,). Coupling of the key 

intermediate (12) with c-methyl-L-tyrosine was carried out by the conventional _.., 
manner (Z-c-methyl-L-tyrosine-OSu, Et3N, THF-H20, 1 day) to yield (13) in 56 % 

yield. Finally, deprotection of 13 with n-butylamine (78 %), follo;ed by 

catalytic hydrogenation (Pd-black, 3 atm, dil.HCl) afforded 1-(6-amino-9H- 

purin-9-yl)-1,3-dideoxy-3-(~-methyl-L-tyrosyl~ino)-~-D-ribofuranuronic acid, 

NHR, 

3 R,=H, RZ=H, R3=H, R4=NH2 

lõ R,=Bz, RZ=Me, R3=Ac, R4=N3 

4 R,=CH20H, RZ=OH, R3=H 

ii R,=Bz, RZ=H, 

5 R,=CH20Bz, RZ=OTf, R3=H 

-iii R,=Bz, RZ=H, 

R3=H, R4=N3 6 R,=CH*OBz, RZ=H, 

r( R,=COOMe, 

R3=N3 

_-_ R3=H, R4=NH2 R2=H, R3=N3 

NHBz 

MeOOC 

OAc 

HN OH 
I(L) 

O=C-?H-CH2 OCH 

NHZ 
13 
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which was crystallized from O.lN HCI as the 2HCl Salt. Al1 the spectral data 

of this synthetic compound was completely in accord with the natural chrys- 

candin.ZHCl Salt (1) : synthetic, [uJi 

(c 1, 1N HCl).- Consequently, 

+ 33' (c 1, 1N HCl) ; natural, [al:' + 

34O the absolute structure of chryscandin was 

established to be as shown in formula 1. To our knowledge, chryscandin is the 

first naturally occurring glycoside possessing 3-aminoribofuranuronic acid 

moiety in the molecule. 
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5.85 (lH, d, J=4 Hz), 7.26-7.62 (3H, m), 7.99-8.14 (ZH, m) 

8 : v CHCl : 2990, 2130, 1750 cm -1 ; 6 (CDC13) 1.37 (3H, s), L.57 (3H, 
max 

s) r 3.70 (lH, dd, J=3.5 and 9 Hz), 3.83 (3H, s), 4.55 (lH, d, J=9 Hz), 

4.73 (lH, t, J=3.5 Hz), 5.88 (lH, d, J=3.5 Hz) 
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12 : ~ Nujol : 3600-2200 (br.), 1685, 1640, 1620 cm -1 ; 6 (D20-DCl) 5.23 
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(lH, dd, J=2 and 6 Hz), 6.57 (lH, d, J=2 Hz), 7.30-7.80 (3H, m), 
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