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Chemical constitutuents of Lyophyllum connatum
XIANG Chen'?, LIU Ji-kai *, DU Zi-wei ' et al
(1. Department of Pharmacy, Anhui College of Traditional Chinese Medicine & Anhui Key Laboratory for Mordern
Chinese Materia Medica ,Hefei ,Anhui 230031, China ;2. State Key Laboratory For Phytochemistry and Sustained Utilization of
Plant Resources in West China, Kunming Institute of Botany, Chinese Academy of Sciences ,Kunming , Yunnan 650204 , China)
The CHCl,/CH,O0H(1
:1,v/v)extracts of the carpophore of Lyophyllum connatum were separated and purified by silica gel, RP-18, Sephadex LH-20 column

Abstract: Aim To investigate the chemical instituents from the carpophore of Lyophyllum connatum. Methods

chromatography, respectively. Their structures were elucidated using spectroscopic analysis. Results A total of 8 compounds were isola-
ted and identified as oleic acid, (22E,24R)-ergosta-4,6,8(14) ,22-tetraen-3-one, (22E,24R ) -ergosta-5,7 ,22-trien-3B-o0l,5a, 8-
Epidiory-(22E, 24R ) -ergosta-6 , 22-dien-33-ol, nicotinamide, uracil, ( 22E, 24R ) -ergosta-7 , 22-dien-38, 5o, 6B-triol, and adenosine.

Conclusion All compounds are isolated from this fungus for the first time.
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AW (14.1 mg) , W/> A2 BEEREBAESH?2 (21.5
mg) . W4y BOGEMG-FHEE 50: 1 YIRS SRR EN, UA
THEK-Z.BR S (6:1) Vel , T4 Sephadex LH-20 #2471, 1A
SH-FEE(: D) ®RRAEY 3 (8.9 mg) . W4 CCRED-H
B2 30: 1 YeBEERSY) & Sephadex LH-20 #EJZ#T, LI & 5-F B (1
(1) PERR, SRR R AT, LA B2 R 2 BS (30 1) e e
&4 (17.2 mg) . P DOADT-BIEE 20: 1 JeBLER4Y) 2
BERCAEJRAT, LAAT T BE- 2 BR Z B8 (3 ) IR = A W4 4, 1
Ffsy D2 e EAE RBLEY 5 (4. lmg) , 4 D3 Fi4: RP-
HPLC #4558 L &9 6 (3.3 mg), fisr E(E5-F B
20: 1 YR HE 4 ) 2 Sephadex LH-20 #:E 7, L & 15-F B
(1:1) BEfB, R REBAL AT, LA - B (15: 1) Pe 5 1k &
W7 (7.2 mg), Fsr FORLG-FEE 1001 YeBi Bk ) B REBSHE
AT, AR5 - B (8: 1) BeM, T4 Sephadex LH-20 k2 #7,
PAED-SHER(1:1) a8 4 A0, b iisy F4 BB S
BLEY 8 (4.9 mg),
3 FgmREE

LAY 1:9(2) -+ N\ BE4E R, Cis Hy, O, , VR B (L THLR 475
EI-MS m/z (%) :282 [M]*(27), 264 (50), 256 (36), 111
(47), 97 (70), 83 (74), 69 (80), 57 (70), 55 (100) ; 'H-
NMR (CDCla, 400 MHz) &: 5.34 (2H, m, H9 and H-10),
2.34 (2H,t, J=7.5 Hz, H2), 2.04 (4H, m, H-8 and H-
11), 1.61 (2H, m, H-3),1.20~1.35 (m, H4 ~ H-7 and H-
12~ H-17), 0. 89 (3H, t,J =6. 8 Hz, H-18); BC-NMR
(CDCl,, 100 MHz) &; 180.6 (s, C-1), 130.0 (d, C-10),
129.7 (d, C9), 34.1 (t, C2), 31.9 (i, C-16), 29.0 ~
29.7 (t, C4~C-7 and C-12 ~C-15 ), 27.2 (t, C-8 and C-
11), 24.6 (t, C-3),22.7 (1, C-17), 14.1 (g, C-18); DL |
B AR 5 ek — 3K
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a2 EMK4,6,8(14),22-PU)FE-3-F, C;3H, O,
BEA B m p 112 ~ 114°C ; ELMS m/z(%): 392 [M]*
(15), 377 (3), 349 (4), 268 (100), 253 (30), 214 (26),
173 (23), 69 (47); 'H-NMR (CDCl,, 400 MHz) 3: 6. 58
(1H, d,]=9.4 Hz, H-7), 6.00 (1H, d,J =9.4 Hz, H6),
5.70 (1H, s, H4), 5.24 (1H, dd,J =15.2 Hz,7.2 Hz , H-
23),5.18 (1H, dd, ] =15.2 Hz,7.2 Hz , H22), 1.21 ~2.
53 (18H, m, steroid necleus), 1.03 (3H, d, J =6.6 Hz, H-
21),0.97 (3H, m, H-19), 0.93 (3H, s, H-18), 0.90 (3H,
d,J=6.8 Hz, H-28), 0.82 (3H, d,J =6.8 Hz,H-27), 0.78
(3H, d,J=6.6 Hz, H26); "C-NMR (CDCl,, 100 MHz) §:
34.1 (¢, C-1), 19.0 (1, C2), 199.3 (s, C3), 123.0 (d,

C4),164.2 (s, C-5), 124.5 (d, C6), 133.9 (d, C7),
124.3 (s, C-8), 44.0 (d, C9), 36.8 (s, C-10), 25.4 (1,
C-11), 34.2 (1, C-12), 44.0 (s, C-13), 156.0 (s, C-14),
35.7(t, C-15), 27.7 (t, C-16), 55.8 (d, C-17), 16.7 (q,
C-18), 18.9 (q, C-19), 39.2 (d, C-20), 21.2 (q, C21),
135.0 (d, C-22), 132.6 (d, C-23), 42.9 (d, C24), 33.1
(d, C25),19.7 (1, €C-26), 20.0 (q, C-27), 17.6 (q, C-
28) 5 DAL B s S5 ok — 3%,

& 3. ERES,T,22-ZH3B-E, C,H,0, Ffak
;m p 152 ~ 154°C ;EI-MS m/z2(% ) ; 396 [M] " (55), 363
(61), 337 (40), 271 (17), 253 (48), 211 (37), 197 (28),
185 (23), 171 (30), 157 (55), 143 (57), 131 (27), 119
(30), 91 (28), 81 (27), 69 (100), 55 (56); 'H-NMR
(CDCl,, 400 MHz) 8: 5.58 (1H, m H-6), 5.38 (1H, m,H-
7), 5.14 ~5.26 (2H, m, H-22 and H-23), 3.60 (1H, m, H-
3), 1.03 (3H, d,] =6.8 Hz, H-21), 0.95 (3H, s, H-19),
0.92 (3H, d,J] =6.9 Hz, H-28), 0.84 (3H, d,] =6.9 Hz,
H-27), 0.82 (3H, d,}=6.9 Hz,H-26), 0.61 (3H, s, H-
18); PC-NMR (CDCL,, 100 MHz) &: 38.4 (t, C-1), 32.1
(t, C2),70.5 (d, C3), 40.9 (t, C4), 139.8 (s, C5),
119.6 (d, C-6), 116.4 (d, C-7), 141.3 (s, C-8), 46.4 (d,
C9), 37.1 (s, C-10), 21.2 (1, C-11), 39.2 (1, C-12), 42.
9 (s, C-13), 54.6 (d, C-14), 23.0 (1, C-15), 28.3 (t, C-
16),55.9 (d, C-17), 12.1 (q, C-18), 16.3 (g, C-19),
40.4 (d, C20),21.2 (q, C21), 135.6 (d, C22), 132. 1
(d, C23),42.8 (d, C24),33.1 (d, C25), 19.9 (q, C-
26), 19.7 (q, C27), 17.6 (q, C28); LI B8RS
BRAE 3,

HO
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B4 HEwd

aw4: SREAMR, C,H,,0,, Tt F; mp 186
~187 °C; EI-MS m/z(%): 428 [M]* (10), 410 (4), 395
(100), 393 (35), 271 (7), 255 (37), 251 (14), 152 (30),
107 (22), 69 (63); 'H-NMR (CDCL,, 400 MHz) ; : 6. 50
(1H, d, J=8.4Hz, H-7), 6.24 (1H, d, J =8.4Hz, H6),
5.22 (1H, dd, ] =7.6, 7.5 He, H-22), 5.13 (IH, dd, J =
7.6, 7.5Hz, H-23),3.97 (1H, m, H3), 0.99 (3H, d, J =
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6.6Hz, H-21), 0.90 (3H, d, J=6.5Hz, H28), 0.88 (3H,
s, H-19), 0.83 (3H, d, ] =6.5Hz, H27), 0.82 (3H, d, ]
=6.5Hz, H-26), 0.80 (3H, s, H-18); “C-NMR ( CDClL,,
100 MHz) ; 3: 135.4 (€-22),135.2 (C-7),132.3 (C23),
130.7 (C-6), 82.1 (C-8), 79.4 (C-5), 66.4 (C-3), 56.2
(C-17), 51.6 (C9), 51.0 (C4), 44.5 (C-13), 42.7 (C-
24),39.7 (C-20), 39.3 (C-12), 36.9 (C-1), 36.9 (C-14),
34.7 (C-10), 33.0 (C-25),30.1 (C=2), 28.6 (C-16), 23.4
(C-15), 20.8 (C-11),20.6 (C-26), 19.9 (C-27), 19.6 (C-
21), 18.1 (C-19), 17.5 (C28), 12.8 (C-18); LA FUkie¥k
5 3oEES —3.

'ﬂﬁé% 5: iﬁl@ﬁiﬂﬁ, CsHsoNz’ E[@[EHZK;ESI-MS m/z
(%):123[M+H]"*, 145[M + Nal*; "H-NMR (CDCl,, 500
MHz) §:9.03 (1H, d,J=1.8 Hz, H-2), 8.75 (1H, dd, ] =
4.8Hz, 1.4 Hz, H6),8.17 (1H, dt,] =8.0 Hz, 1.8 Hz, H-
4),7.42 (1H, dd, J =7.8 Hz, 4.8 Hz, H-5); "C-NMR
(CDCl,, 125 MHz) &: 167.6 (s, C-7), 151.9 (d, C-2),
147.9 (d, C6), 136.2 (d, C4), 129.4(s, C3), 123.8
(d, C5) 5 LA b B 5 3™ —3.
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ey 6: KRR, CHN,0,, HELERKRAK; EI-MS
m/z(% ) ;112 [M]*(100), 69 (30); '"H-NMR ( DMSO-d6,
400 MHz) &: 10.80 (1H, br.s, H-1), 10.99 (1H, br. s, H-
3),5.45 (1H, d, J =7.6Hz, HS5), 7.37 (1H, d, ] =7.6
Hz, H-6) ; "C-NMR (DMS0-d6, 100 MHz) 3: 151.5 (s, C-
2),164.5 (s, C4), 100.3 (d, C-5), 142.1 (d, C6); LI}
P e 5 Sk — 3K

&Y 7 ZAE-7,22- 70538, 5q,6B-= 8, CyuH,
0,, A TLEE M A; m p 253 ~255 °C; EI-MS m/z(% ) :
430 [M]*, 412 [M-H,0] * (35), 394 [ M-2H,0]* (37), 379
(65), 376 [M-3H,0]" (15), 269 (33), 251 (62), 69
(100); '"H-NMR (C,DsN, 400 MHz) &: 0.54 (3H, s, H-
18), 0.84 (3H, d,J=6.7Hz, H26), 0.85 (3H, d, ] =6.7
Hz, H-27),0.94 (3H, d, ] =6.8Hz, H-28), 1.07 (3H, d, J
=6.5Hz, H-21), 1.53 (3H, s, H-19), 4.32 (1H, br.d, J =
4.8Hz, H6), 4.84 (1H, m, H-3),5.16 (1H, dd, ] =15.3,
7.4Hz, H-22), 5.24 (1H, dd, J =15.3, 7. 4Hz, H-23),
5.74 (1H, s, H-7); ®C-NMR (C;D,N, 100 MHz) 5: 32.6
(t, C-1),33.8 (t, C2), 67.6 (d, C-3), 42.0 (t, C4),
76.1 (s, C-5), 74.3 (d, C6), 120.4 (d, C-7), 141.6 (s,
C8),43.8 (d, C9), 38.1 (s, C-10), 22.4 (¢, C-11),
40.1 (t, C-12), 43.9 (s, C-13), 55.2 (d, C-14), 23.5 (4,
C-15), 28.2 (t, C-16), 56.5 (d, C-17), 12.3 (q, C-18),
18.8 (q, C-19), 40.4 (d, C20), 21.3 (q, C21), 135.2
(d, C-22), 132.5 (d, C23), 42.8 (d, C-24), 33.1 (d, C-
25), 19.9 (q, C-26), 20.1 (q, C27), 17.6 (q, C-28); LI
TR S o E .

e 7
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'f‘t’%%s: H%u%"é'\&:ﬁ:, C10H13N504’ E@%%ﬁ%*y
m.p. 233 - 235 °C; EI-MS m/2(%):267 [M]* (5),237
(32),178 (75),164 (96),135(100),108 (68),92(3),55
(62);'H-NMR (C,D;N, 400 MHz) §: 8.62(1H, s, H-2),
8.70(1H, s, H-8), 8.38(2H, br.s, NH,), 6.70(1H, d, ] =
5.9Hz, H-1’), 5.47(1H, dd, J=5.8, 4.5Hz, H-2"), 5.05
(1H, dd, J=4.5, 3.3Hz, H3"), 4.75 (1H, ddd, J =3.3,
2.5,2.3Hz, H4’), 4.30 (1H, d4d, J =12.3, 2. 3Hz, H-
5a’),4.13(1H, dd, J =12.3, 2. 5Hz, H-5b’); “C-NMR
(C,D,N, 100 MHz) 3: 153.4 (d, C2), 150.6 (s, C4),
121.3(s, C-5), 157.6 (s, C-6), 140.6 (d, C-8), 90.9 (d,
C-17),75.6 (d, C2°), 72.4 (d, C3°), 87.8 (d, C4’),
63.0 (t, C-5°); D) b IRis¥iR 5 carE™ — 3.

% 30k

(1] BREE XISFE. 8 /% RYBRAZEESTER [J]. €8
E25,2010,14(3) :277 -9.

[2] Chikayo A,Tatsuya K, Fumitoshi K, et al. Solid-state 1*C NMR Stud-
y on Order—Disorder Phase Transition in Oleic Acid [ J]. J Phys
Chem B,2004,108(15) ; 4862 - 8.

[3] Gao JM,Dong ZJ,Liu JK. A new ceramide from the basidiomycete
Russula cyanoxantha[ J]. Lipids,2001,36(2) :175 - 80.

[4] Mishra PD, Wahidulla S, Souza LD. Lipid constituents of marine
sponge Suberitus carnosus [J].Ind J Chem,1996,35B:806 —9.

[5] Ishizuka T, Yaoita Y, Kikuchi M. Sterols from the fungus Lactarium
volemus[ J]. Pharm Bull,1997,45:1756 - 60.

[6] LiC,Zhang Y,LiJ,et al. Chemical constituents from fruiting bodies
of Phylloporia ribis (lonicera japonica thunb. ) [J]. Tianran Chan-
wu Yanjiu Yu Kaifa, 2010,22: 422 -4.

(7] fHAR EF AFH,S BRRENAERS (1], Z80f
EBesadR ,2011, 30(2); 73 -6.

[8] Kavagishi H,Katsumi R,Sazawa T,et al. Cytotoxic steroids from the
mushroom Agaricus blazei[ ]]. Phytochemistry, 1988,27 (9) ;2777
-9.

[9] Gao JM,Dong ZJ,Liu JK. Constituents of the basidiomycetes Russula
cyanoxantha [ J]. Acta Bot Yunnan,2000,22 (1):85-9.

(WHR B 873.:2011 -06 -23)



