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C2sH2s00 'H-NMR( CsDsN) &: 5. 13(1H, br
d,J= 11. 0Hz H-2),2 15(1H, ddd, J= 1 5,11. 0,
16 5 Hz, H-3ax), 2 38(1H, dd, J= 1. 5,16. 5 Hz,
H-3eq),5 36( 1H, d, J= 2 9 Hz, H-4), 2 62( 3H,
s, 6Me), 2. 52(3H, s, &Me), 7. 34 (2H, dd, J =
68 20Hz H-2,6), 7.01 (2H, dd, J= 6.8,
20HzH-3,5),3 70(3H,s,4-0Me), 5 67( 1H,
d,J= 8 3Hz Glrl’), 510( 1H, d, J= 7. 8 Hz,
Glr1”) "GNMR(CsDsN) 1

15, 7dihydroxy-4- methoxy-6,

& dimethyt?2’, 4( S)-oxido-2 ( R )-flavar 5B D- glu-
copyranoside( eruberin A) , 4

5,7 -4- -6, & -2, 4(8)-

-2(R)-  -5BD-
5: ESI-MS™ m/z 303[M+ H]"

CisH1a0s 'H-NMR(CD;0D) & 2 85( 1H,
dd, J= 3.7, 17. 2 Hz, H-3ax), 2 96 (1H, dd, J=
12 2, 17. 2 Hz, H-3eq), 567 (1H, dd, J= 3.7,
12 2 Hz, H-2), 6. 04 (1H, d, J= 2 3 Hz, H-6),
6 09( 1H, d, J= 2 3 Hz H-8), 3 81(3H, s, 3~
OMe), 6. 94(1H, d, J= 2. 7Hz H-2), 6 68( 1H,
d,J=8 7Hz,H-5),6 63(1H,d,J= 2. 7,8 7 Hz,
H-6) “C-NMR(CD:OD) &6 76 1((G2),43 2(C
3),198 5(G-4),104. 1((-10), 165 3(G5),95 9( ¢
6),169 6(G7),95 1(8), 165. 0(C-9), 127. 5( ¢
1),114. 1(C-2),151. 5(G3), 148 1(G4), 116. 9
(G5), 117. 2(C-6), 56 4(3-0Me)

[8] i 5
(homoeriodictyol)
6: ESI-MS™ m/z 163[ M+ H]"

CiHi002 "H-NMR(CDCl:) & 9 65(1H, d,
J=77Hz H-1),6 64(1H, dd, J= 7.7, 15. 8 Hz,
H-2),7 40(1H, dd, J= 7 7,15 8 Hz, H-3),7. 52
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(2H,dd, J= 2 7,8. 7 Hz, H-2.,6), 6 94(2H, dd,
J=127,87Hz H-3.,5),3. 86(3H, s, 4-OMe)
PC-NMR ( CDCls) & 193.7(C-1), 126 6 (C-2),
152 7(G3), 126. 8( G 1), 130. 3(C-2, 6),114 6
(C-3,5),162. 3(G4),55 5(4-0Me)
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HPLC R (UV IR MS '"H-NMR ®GNMR) X

11 , isolactarorufin (1) 3 O ethyt
lactarolide A (2) 7a, 8, 13 trihydroxy marasnr 5 oic acid ¥ lactone (3) velleratretraol (4) leptosphaepin (5) 7a,

88, 13 trihydroxy marasnr 5 oic acid ¥ lactone (6) lactarolide A (7) D (8) bis( 2 ethylhexyl) phthalate (9)
(10) (11) 1~-4 67 5

2
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Chemical constituents from fruit body of Lactarius vellereus
ZHAO Lryan', ZUO Wei’, FU Qtbin’, ZHAO Lirjun’, ZHU Werrliang’, LUO Dir qiang’
(1. China Shijiazhuang Pharmaceutical Group Co. , Ltd., ( CSPC) Zhongqi Pharmaceutical Technology ( Shijiazhuang)
Co , Ltd , Shiajiazhuang 052160, China; 2 College of Life Science, Hebei University, Baoding 071002, China;
3. College of Pharmaceutical Sciences, Hebei University, Baoding 071002, China)

Abstract: Objective To study the chemical constituents in Lactarius vellereus. Methods The com-
pounds were extracted with ethanol and isolated by repeated column chromatography on Sephadex LH-20,
LH-60, silica gel, and HPLC T heir structures were elucidated by spectroscopic methods (UV, IR, MS,
"H-NMR, and "CG-NMR) and single-crystal X-Ray. Results Eleven compounds isolated from the extract
of L. wvellereus were isolactarorufin (1), 3 O-ethyllactarolide A (2), 7a, &, 13-trihydroxy-marasnr5 oic
acid ¥-lactone (3), velleratretraol (4), leptosphaepin (5), 7a, 88, 13-trihydroxy marasm-5oic acid ¥lac
tone (6), lactarolide A (7), D-allitol (8), bis (2ethylhexyl) phthalate (9), stearic acid (10), and methyl
stearate ( 11). Compounds 1- 4, 6, and 7 were identified as sesquiterpenes, and compound 5 was an alka
loid, and compounds 8— 11 were common compounds. Concdusion Compounds 1, 2, 4, and 5 are isolated
from this species for the first time. Especially, compound 4 has specially high oxidation skeleton and com-
pound 5 is an alkaloid which is firstly separated from terrestrial biota T his is very important to study the
evolution relationship between the marine life and terrestrial biota

Key words: Lactarius vellereus Fr. ; higher fungi; sesquiterpenes; alkaloid
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2

Lactarius vellereus Fr. ,

2
(8 kg)
500 g , ,

20 g , -

- (95:°5) ,

- (1:1) LH-60
, 3(100 mg), 1

(100 mg) 2(150 mg) 6(20 mg) 7(100 mg),

8(200 mg) 9(152 mg) 10( 176 mg)
11(265 mg),

- (90: 10) ,
- (1:1) LH-20,
4(100 mg) 5(300 mg)
3
1(isolactarorufin):
) CisH204,
X "H-NMR( CDCls,

300 MHz) & 1L 66(2H, s, H-1), 1. 23(1H, d, J=
10 1 Hz, H-5a), 1. 51 (1H, d, J= 8 1Hz, H-5b),
205(1H, m, H-9), 1. 20(1H, d, J= 10. 5 Hz,
H-10b), 1. 67 (1H, d, J= 11 1 Hz, H-10b), 1. 82
(3H,s,H-12), 4 33(2H, m, H-13) , 1. 10( 3H, s, H-
14), 0 94 (3H, s, H-15) “C-NMR (CDCls, 75

MHz) & 40 0(t,C-1), 46 1(d, G-2), 7L 3(s, C-3),
175 9(s, G4), 18 0(t, C-5), 33 2(s, C-6),37 9(s,
C-7),75 2(d, G-8), 43 5(d, C-9), 47. 1(t, C-10),
38 7(s, G-11),25 1(q, CG-12), 72 1(t, G13),28. 8

(q, C-14), 26. 8(q, G-15)
[6] 1

Fig 1 Chemical structure and single crystal X ray

structure of compound 1
2( 3 O ethyllactarolide A):

lactaranes , s

C17H260s, 310 'H-NMR(CDCls,
300 MHz) 82 50(1H, d, J= 1 8 Hz, H-4), 2 75
(1H,d, J= 1. 8 Hz, H-4),4. 30(1H, d, J= 1 2 Hz,
H-8), 1. 25(3H,s, H-12),6. 19(1H,s, H-13), 1. 04
(3H,s, H-14), 1. 00(3H,s, H-15), 3 54(2H,m, H-
15), 1. 17(3H, m, H-16) “GNMR (CDCL, 75
MHz) &45. 4(t, G-1), 48. 4(d, C-2), 80 8(s, C-3),
29. 0(t, G4), 172 2(s, G5), 125 2(s, G6), 159 2
(s, G7), 65 7(d, ¢-8), 46 2(d, C-9),45 1(t, C-
10),36. 7(s, C-11),24 8(q, G-12), 96 4(d, G-13),
29. 2(q, G-14), 27. 2(q, C-15), 57. 1(t, G- 16), 15 4
(q,C17) .

3(7a, 8a, 13trihydroxy- marasnr 5 oic
acid ¥lactone): , 1 ,

Cis H22 O4, X-

mp 170~ 172 C FAB*-MS m/z: 267
(100, [M+ H]") 'H-NMR(CDsOD, 400 M Hz)
& 1. 01(1H, s, H-1a), Q 92 (1H, s, H-1b), 2 16
(1H,m, H-2), 1. 40(2H, s, H-4) ,2 25( 1H, dd, J=
10. 0,20 4 Hz H-8), 1 44( 1H, m, H-9), L 01( 1H,
s, H-10a), @ 92( 1H, s, H-10b), Q 74(3H, s, H-
12),3. 66(2H, m, H-13), 0. 91(3H, s, H-14) , 1. 01
(3H, s, H-15) "GNMR(CD;0D, 100 MHz) &
49. 6(t,C-1), 44. 0(d, C-2), 27. 9(s, G-3), 26. 4(t,
G4),179 5(s, G5), 32 6(s, G6), 79 6(s, G7),
73. 4(d, -8), 44 2(d, (-9),45 9(t, G 10),37 4(s, G
11),16 8(q G 12),75 3(t, ¢-13),28 6(q G 14),26 0
(q. C-15) sl

4( velleratretraol) : ,

Cis H24 Os, ,mp 190~ 192 C(MeOH),
[a]® - 17 5(c 030, MeOH) UV A" nm:
243,204 IR Vam(cm ') :3 481,2 959, 2 925, 2 881,
1638, 1445, 1388, 1297, 1273, 1045, 968,
900 HR-ESEMS (positve) m/z: 318 1911
(CisH2406NH4 ), 0.2 mmu "H-NMR
(CD:;0D, 400 MHz) & 2 23( 1H, m, H-2), 2 18
(1H, m, H-3), 3. 73( 1H, d, J= 11. 8 Hz, H-4),
2 43(1H,d, J= 13. 5 Hz, H-7a), 1 73( 1H, d, J=
13. 5 Hz, H-7b), 1. 27(3H, s, H-8), 1. 37(d, J=
13. 1 Hz, H-9), 1. 45(dd, J= 6 7, 12. 6 Hz, H-9),
1 53(1H, dd, J= 9. 2,13 9 Hz, H-11a), 2 18(1H,
m, H-11b), 1 03(3H, s, H-12), L 12(3H,s, H-13),
5 35(1H,s, H-14), 5 55(1H, s, H-15) "“C-NMR
(CDs;0D, 100 MHz) & 88 4(s,C-1), 52 3(d, C-2),



% 25 Chinese Traditional and Herbal Drugs 41 10 2010 10

* 1607 -

42 7(d, G3), 71 2(d, G-4), 85 0(s, G-5), 82 0( s,
C-6),40. 4(1, G7),29 5(q, G8), 44 2(q, C-9),
35 9(s, G-10), 43 5(t, G-11), 31 6(q, G-12),31. 8

(q.C-13),99 3(d, G14), 112. 9(d, G- 15)
[9]

Fig 2 Chemical structure and single crystal X ray

structure of compound 4
5 (leptosphaepin) :
CsHuNOs, [a]b + 38 8(c O 12, H20);
MS m/z:201(< 1), 141(63), 123(100), 112(8), 99
(35),67(25),43(35) UV X nm: 246; IR Vil
(em™'): 3 435, 3 355, 3290, 1 745, 1670, 1 640,
1540, 1 340, 1 260, 1 140,1 075,1 035,870 780
"H-NMR( acetone, 400 MHz) & 7. 45( 1H, d, J=
2Hz, H-3),500(1H, d, J= 2.5 Hz H-4), 3. 90
(1H, d, J= 4 8 Hz, H-5), 4 28 (1H, m, H-6a),
4 09(1H,d,J= 7. 9 Hz, H-6b), 2 15(3H, s, H-8)
"“CG-NMR(acetone, 100 MHz) & 170. 1 (s, C-1),
128 0(s, G-2), 127. 0(d, G-3), 81. 9(d, -4),76. 8
(d, ¢5), 66 1(t, G6),169 5(s, G7),23 2(q, G
8) [ 10]

3 5 X
Fig 1 Chemical structure and single crystal X ray

structure of compound 5

6(7a, 8, 13 trihydroxy-marasm- 5 oic

acid ¥-lactone) : , 3
s CisH20a4, ESI
267159 1([M+ H]*), 7 x
1007 FAB - MS m/z: 2649 ([M - H] );

FAB" - MS m/z: 267.0 ([ M+ H]") EFMS

m/z:266(< 1),248 (13, M - H20), 233(26), 175
(16), 153 (20), 136( 18), 135 (100), 123 ( 36)
"H-NMR (acetone, 400 MHz) & 1. 10(1H, s, H-1a),
1 02(1H,s, H-1b), 1 83( 1H, m, H-2), 1 25( 2H,
s,H-4), 1 86( 1H, m, H-8), 1 48( 1H, dd, J= 6 4,
14. 4 Hz, H-9), 1. 10( 1H, s, H-10a), L 02( IH, s,
H-10b), 1. 00( 3H, s, H-12) ,3. 51(1H, dd, J= 7. 2,
12 Hz, H-13a), 4. 39( 1H, dd, J= 12 8, 22 8 Hz,
H-13b), 1. 02(3H, s, H-14), 1 25(3H, s, H-15)
“C-NMR (acetone, 100 MHz) & 45 0(t, G-1), 39. 9
(d, G-2), 31 3(s, C-3),24. 5(t, C-4), 177. 7(s, C-
5),35 6(s, G6),75 3(s, G7), 73 4(d, G8), 46 7
(d, G-9),42. 5(t, -10), 37 4(s, C-11), 17. 6( q, C-
12),81. 1(t, ¢-13), 32 6(q, G- 14), 32 5(q, G-15)
[11]
7 ( lactarolide A):
lactaranes , R
CisH20s5, 282, mp 153~ 155 C
MS m/z:264(8), 246(32) , 231( 24), 228(28), 217
(46), 203(98), 190( 68), 167(50), 162( 40), 125
(40), 107(32),95(44), 69(38), 55(30), 45(44), 43
(100), 41(38) 'H-NMR(CD;0D, 400 MHz) &
2 69(2H, dd, J= 10 8, 14. 4 Hz, H-4), 4. 38( 1H,
d,J= 2 8 Hz,H-8), L 24(3H,s, H-12),5. 87(1H,
s,H-13), L 03(3H, s, H-14), 1. 00( 3H, s, H-15)
“C-NMR(CDs0D, 100 MHz) & 46. 3(t, G-1), 51 1
(d,G-2), 75 0(s, C-3),38.5(t, C-4), 173 8 (s, C-
5), 130 2(s, G6), 161 2(s, G7), 65.9(d, G-8),
47.3(d, G9), 46 4(t, G10), 37. 9(s, G-11), 31 4
(q. G-12),99. 6(d, G-13),29. 3(q, ¢-14),26. 6( q, C-
15) 17
8( D ): , CeH 1405,
,mp 154 5~ 156 C [a]b O \
EFMS(70 eV) m/z: (183[ M+ H]",36 4),
146( 15. 2), 133(70. 2), 115(25. 5), 103(73), 93
(53), 55 (49), 74 (100), 61 (90) 'H-NMR
(CsDsNs, 400 MHz) & 4 36(4H, m), 4 54(7H,
m),4 56(3H, d); "GNMR(DMSO-ds, 100 M Hz)
6:73.45(d, G3, 4), 72 33(d, G2, 5), 65 23(t,
G1,6) D-
[12]
9( bis( 2-ethylhexyl) phthalate):
s C2a H3504, 390
"H-NMR(CDCls, 300 MHz) & 7. 70( 2H, m, H-2),
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7 54(2H, m, H-3), 4 22(4H, m, H-1), 1 67( 2H, [4]

m,H-2'), 1. 25~ 1.46(16H, m, H-3,4,5,7),

08 (6H, m, H-6), 0.92 (6H, m, H-26, §) [5]
"“GNMR(CDCls, 75 MHz) & 67 7(s, CO), 132. 5
(s, 1), 128 8(d, C-2), 130 9(d, G-3), 68 1(t, ¢ 6]
1),38.7(d, G2),30.6(t, 3), 28 9(t, G4),
230(t, G5), 14 0(q, G6),23 7(1,C-7),11.0
(q,C-§) 131 7]

)

10: , CH3 ( CH2) 16 [8]
COOH,

EFMS m/z:284[M]" (94), 185( 100) , 129(95),

[13]

[9]
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