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An Indole Alkaloid from the Fruiting Body of Boletus

umbriniporus
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ABSTRACT : Mushrooms are valued as a nutritional food and also as an important source of useful medicinal components. They
produce various secondary metabolites which have interesting biological activities and unique chemical structures. As part of our
ongoing investigation on chemical constituents and bioactive components of Korean native mushrooms, compound 1, an indole
alkaloid, was isolated from the fruiting body of Boletus umbriniporus. B. umbriniporus is characterized by its yellow flesh, which
changes to pallid blue when exposed to air, and its chemical constituent has not been reported. Chemical structure of compound
1 was determined to be flazin on the basis of ESI-mass, 'H NMR, "C NMR, 'H-'H COSY, HMQC, and HMBC analysis. This
compound was isolated from the fruiting body of B. umbriniporus for the first time.
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AL TENAS SR FEL FEES IRt S
=3t F=3 FEE 108 goll B8 2718 3 hexane,
chloroform, ethyl acetateE TAF2 02 Frlste] &nf &
g3t Z4E H= ethyl acetate T= A 3RS
], 553 A8 519 mgS 10~100% FIERE-S H7)-8nj =
9’3 (reversed-phase, C,)) Sep-pak cartridge chromatog-
raphyE AT 7} £E-5 high-performance liquid
chromatography (HPLC)Z &R13}] = 858 AL 5
100% methanols 7|8 = ©]8-5}cd Sephadex LH-20
column chromatographyS AAISITH &2 22 HPLC
(C18 column, i.d. 4.6 x 150 mm, flow rate 1 mL/min)S
473J3}q retention time 16.6 2] ZA3}9HE compound
1 (32 mg)S AABIAS. 8] HA #AE Fig. 190 YE}
WAt

CUEEES

A TEHA 0 2 HE 23 S19HE compound 19
BAFS ER1517] 2151 electron impact (EI) mass 2
electrospray ionisation (ESI) mass spectrum% =434

Fruiting body of Boletus umbriniporus

extracted with methanol

Methanolic extract

partitioned with chloroform, ethyl acetate and butanol
Ethyl acetate-soluble portion

concentrated in vacuo

C,g Sep-pak cartridge

eluted with 10%-100% aqueous methanol
Sephadex LH-20 column chromatography

eluted with methanol

Compound 1 (8.3 mg)

Fig. 1. Purification procedure of compound 1 from the fruit-
ing body of Boletus umbriniporus.
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3, gEhrRE skl $18ked  dimethyl sulfoxide
(DMSO)-doll =<l ¥ JEOL JNM-ECA600 FT-NMR
spectrometers AF8-31d 'H NMR, “C NMR 59 12
NMR¥} 'H-'H COSY, HMQC, HMBC 2] 22+ NMR
spectrume 5748} 8fj 4313t}

El-mass spectrums 543 27 @Algo| HEEA| &
Q¥3l, ESI-mass spectrume S7d%F 22} m/z 309.0014
[M+H]" & m/z 306.99114 [M-H]°ll 71Q18k= mass ]=L
7} =GO o] w9 B2 intensityS LFERNO] &
S AT 4 38l SljE compound 19] 318k
Z= 12Hd B 23 NMRE] 54 3 a4l oste] 24
HA = 3322 DMSO-doll 541 'H NMR spectrum
S =43 A3}, 842, 7.35, 7.65, 7.83 ppmollA U] 7}<]
IS methine proton®] F&E UL, 7.43, 6.63 ppm©ll
2] furan moietyol] 7|Q18F= F 719 W3 methine pro-
ton®] A=At 3 8.84 ppmollA W3S methine
proton & 4.68 ppmol|X] oxygenated methylene proton®]
A= AT (Table 1). "C NMR spectrumOl A= 17719
e 9371 #AE Y 5 166.5(C-1') ppmollA carbo-
nyl carbon, 157.3(C-5'), 151.2(C-2") ppmlX] F 7]<] oxy-
genated sp” quaternary carbon, 128.9(C-8), 122(C-6), 120.5
(C-7), 115.8 (C-3), 112.8(C-9), 111.0(C-3"), 109.2(C-4")
ppmOlA A5 70e] sp’ methine carbon, 141.4(C-10),
137.0(C-1), 132.5(C-2), 131.9(C-11), 129.8(C-4), 120.9(C-
5) ppmOlA &3A 7l9] sp® quaternary carbon, 55.9(C-6)

o

Table 1. 'H and "C NMR spectral data of compound 1 in
DMSO-d,

No. o Sy
1 137.0
2 132.5
3 115.8 8.84 (1H, s)
4 129.8
5 120.9
6 122.0 8.42 (1H, d, ] = 7.34 Hz)
7 120.5 7.35 (1H, t, ] = 8.25 Hz)
8 128.9 7.65 (1H, t, ] = 7.34 Hz)
9 112.8 7.83 (1H, d, J = 8.25 Hz)
10 141.4
11 1319
1 166.5
2! 151.2
3 111.0 7.43 (1H, d, J = 2.75 Hz)

4 109.2 6.63 (1H, d, J = 2.75 Hz)
5 157.3
6 55.9 4.68 (2H, s)

NH 11.6 (1H, s)
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Fig. 2. Two-dimensional NMR data of compound 1.

ppmOllA] St 7]9] methylene carbon©] TZE| AT} (Table
1). 'H-"H COSY spectrum=- 3[143F Ay} F 7] Fi+
Z 1,2-disubstituted benzene¥} furan® ZHE e -CH
=CH-& ZA% F At} (Fig. 2). HMQC spectrums =
“gato] a7t A} geanel] AR Aeial e BAE Tt
& 5= 21031, HMBC spectrume Z743F 23} Fig, 29}
o] slelarEE 248E 4 AT = 11.6 ppme] NH
proton©®Z5E] 141.4, 131.9, 129.8, 120.9 ppm&] carbon
o] long-range correlation®] ¥2%=]0] indole 4] T3
7} AA= a1, 8.84 ppm©] methine proton® ZH-E] 132.5,
131.9, 129.8, 120.9 ppm2] carbon®l] long-range correlation
o] JHEAT}. TS 4.68 ppmS oxygenated methylene
proton©ZHE 157.3, 109.2 ppm®] &4l long-range
correlation®] #ZE|O] oxygenated methylene group®]
furan ringoll 23kl S-S LUTE. o] NMR data
2HE e FETFEI 7184 8 E3E indole
alkaloid 3tH=<] flazind} -5 ARG 542 UERA
o b B 313HE9] NMR spectrum®} 7|E0] Ha1e
flazin®] NMR spectrum= H|n3}$ o™, 1 23} NMR
spectrum®] "¢~ 2 LA|et] £ S| FXE flazin
o= FG3ATHA4I.
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