
Note 

Structural analyses of L-idurono-D-glucuronans (phallic acids) isolated from 
fungi belonging to the Phallales’ 
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‘Calculated from each fruiting body. bObtained by g.1.c. analysis of the alditol acetates derived from the 

reduced phallic acid. CFrum ref. 6. “From refs. 2.3. and 4 ‘From ref. 7. 

of the n.m.r. signals for H-l and the carbon atoms were assigned as shown in Table 
II. The chemical shifts of the signals for the six newly isolated phallic acids were 
identical with those of the glycuronans isolated from A. aruchnoidea. K. nipponica, 

Ph. impudicus, and Ps. fldslformis. These results indicate that the phallic acids con- 
sist of (l-4)-linked cu-L-IdoA and fi-D-GlcA residues, and that the glucose-idose 
ratios (Table I) and D-GlcA/I.-TdoA raliob (Table II) are 2 or 3. In the 13C-n.m.r. 
spectrum of the phallic acid Cram 1. grade (Table II), which was similar to that of 
the acid from Ps. fksiformis, some signals showed an -1.5-2.0-fold increase in in- 
tensity compared with those of protuberic acid’, and there was one additional sig- 
nal. These signals were identical with those of the acid from Mucor mucedo. Fur- 
thermore, signals for adjacent iduronic acid residues were not found in the spectra 
of all phallic acids. I herefore, these results suggest the possibility that the structure 
of phallic acids having a D-GlcA-L-IdoA ratio of 1 : 2 is identical with that of pro- 
tuberic acid except for molecular size, and that the structures of phallic acids hav- 
ing a n-GlcA-L-IdoA ratio of 1:3 possess a tetrasaccharide repeating-unit, in which 
one D-GlcA residue is added to the trisaccharidc rcpcating-unit of protuberic acid. 

EXPERIMENTAL 

Mutrriuls and methods. ~ All fungi were collected from natural environ- 
ments. Uranic acid, phosphorus, nitrogen, and sulphate contents, carbazole-or- 
cinol (C/O) ratios, and identification of uranic acids by t.1.c. and g.1.c. were carried 
out by the methods described previously 3-7. Optical rotations were measured with 
semimicro tubes at 20” and a JASCO DIP-Digital polarimeter. 

Preparation of phallic acds. - The fresh fruiting-bodies of six species of 
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fungi were extracted three times with distilled water at 4” for 24 lx, nruJ lhe filtered 

extracts were added to ethanol (3 vol.). The precipitates were collected, wash4 

succekvely with ethanol, acetone. and ether, and dried in KLICIIO. Aqueous solu- 

tions (SO mgi.5 mL) of dried powder WCTC fractionated on a column (1 .h x 20 cm) 
of UEAE-Sephadrx A-25 (Cl form). equilibrated with 0.01~ HCI. by gradient 
elution with 0-I M N&I. Fractions (4 mL) wrrr cr~llected at ?(L-7_5 rnL!h Phallic 

acids were eluled with -_().jM NaCI. The fractions were dialysed apalnst distilled 

water for 3 day?. concentrated. and lyophilisrd. An aqueous solution (30 rnp/mL) 
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of each lyophilised phallic acid was eluted from a column (1.4 x 120 cm) of 

Sepharose 4B, equilibrated and eluted with 0.2M NaCI. Molecular size was esti- 

mated with the following standards: Dextran T-500 (mol. wt. 5OO,OuO), T-250 

(250,000), T-110 (llO,OOO), T-70 (70,000), and T-40 (40,000). Fractions (2.5 mL) 

were collected at 10-15 mUh. The phallic acid fractions were dialysed against 

distilled water for 3 days, concentrated, decationised with Dowex 50 (H ’ ) resin, 

neutralised with 0.1~ NaOH, and lyophilised. 

Reduction of phallic acids and identijication of the components. - Phallic 

acids were reduced by the method of Taylor and Conrad*, and the products were 

hydrolysed with 2M tritluoroacetic acid at 100” for 2 h and then reduced with 

NaBH,. The reduced products were convcrted3 into alditol acetates, and subjected 

to g.1.c. at 210” (injector 270’), using a glass column (0.3 x 200 cm) packed with 

3% of OV-225 on Gas Chrom Q (100-120 mesh), with nitrogen as the carrier gas 

at 60 mlimin. 

N.m.r. spectroscopy. - ‘H-N.m.r. spectra were recorded at 70” for solutions 

in D,O (internal TSP) with a JEOL-PS-100 spectrometer. ‘%-N.m.r. spectra (25 

MHz) were recorded at 70” for solutions in D,O with a JEOL-FX-100 spectrometer 

in the pulsed Fourier-transform mode with complete proton decoupling. The 

chemical shifts were expressed as p.p.m. downfield from that of tetramethylsilane 

using internal TSP. Proton-decoupled Fourier-transform spectra were measured by 

using a repetition time of 2.0 s, a pulsed width of 7 ps (45”), Sk real data points, a 

sweep width of 5,000 Hz, and, typically, 2O,OOt&lOO,OOO scans. The glycuronans 

isolated from A. arachnoideoh, K. nipponica5, Mucor mucedo”, Ph. impudicus7, 

and P.S. fusiformis” werti used as rekrcncc materials for- assigning the %-chemical 

shifts. 

ACKNOWLEDGMENTS 

We thank Mrs. C. Sakuma for the n.m.r. measurements, and Miss R. 

Enomoto for technical assistance. 

REFERENCES 

1 H. TSUCHIHASHI. K. N~IN~MURA.T. YADOMAE. ANDT. MIYAZAKI, Truns. Mycul. Sot. Jp,,., 23 (1982) 
21-28. 

2 T. MIYAZAKI. T. YADOMAB. T. TERUI. H. YAMADA. AND I’. Kr~rrn~r. Biochim. Biophys. Acta, 385 
(1975) 345-353. 

3 T. MIYAZAKI. H. TSUCHIHASHI. H. YAMADA. ANT) T. YAD~MA~. Carbohydr. Rex, 77 (1979) 2X1-284. 
4 H. TSIJ~.HIHASHI.T. YAWMAE.ANDT. MIYAZAKI Carbohydr. Rrs., 84 (1980) 365-369. 
5 H. TSUCHIHASHI. T. Y ADOMAF. *ND T. MIYAZAKI Carbohvdr. Rex. 98 (,98,,6%74. 
6 H. TSUCHIHASHI. T. YADOMAE, ANDT. MIYAZAKI, Corboh;dr. Res., lOd(l96i) 123-128 
7 H. TSUCHIHASHI, T. YADOMAE. ANDT. MIYAZAK~. Trans. kycol. So<. Jplpn., 23.(1982) 2%35 
8 R. E. TAYI.I>R AN” H. E. CoNKao.BioL-h~mlstry, 11 (1972) 1383-1388. 
9 H. Tsucm~~s~r. T. YADOMAE. ANDT. MIYAXAKI, Carhohydr. Res., 1 I1 (1983) 330-335. 


