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BE . M4 3% ( Musella lasiocarpa (Fr.) C. Y. Wu ex H. W. Li )R Z B2 HY) R % E ] 12 MEEY, Bl 2-H &
F—9-(3",4' - " HIIHIL) - 1H-AEIBM—1-0 (1) 2- B EHFE-9- (4" - IR - 1H-AEI G- 1-FR (2) 2-F2 -
9—(4'-FFLIEIL) - 1 H-ARIRK - 1-B (3) 2-FRIE-9- IR I I H-ARABM— 1 - (4) 2-F2Fe—-4- (4" -FF EHILHIL) -
LH-AEIR M - 1-B (5) 2~ S -9 B~ L H- AR IR - 1-R (6) 2- T E e —4— (4" - FE ) — 1 H-AR IR M- 1 -
(7) M (8) 2-F2F—-4- (3", 4" - " HRIFHEIL) - 1H-AEARK - 1-FH (9) 2-F2 I —4- (4 - R FIRIL) - 1H-AEHR
J&—1- ( 10) .3,3’—bis—hydroxyanigorufone ( 11) F1 B-4F S BE(12) &Y 7.8.10 F1 11 M EXRMNIZE H1E3]
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Chemical constituents of ethanol extract of roots of Musella lasiocarpa TANG Liang'”, QIAO Siwei’, ZHANG
Guodong®, XU Shu®, FENG Boya®, LIU Qun’, LI Jian’, CHEN Yu>® (1. College of Chemical Engineering, Nanjing
Forestry University, Nanjing 210037, China; 2. Jiangsu Key Laboratory for the Research and Utilization of Plant
Resources, Institute of Botany, Jiangsu Province and Chinese Academy of Sciences ( Nanjing Botanical Garden Mem. Sun
Yat-Sen) , Nanjing 210014, China; 3. Henan Jinling Honeysuckle Pharmaceutical Co., Ltd., Xinxiang 453300, China],
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Abstract: Twelve compounds were identified from ethanol extract of roots of Musella lasiocarpa (Fr.) C. Y. Wu ex H. W.
Li, viz. 2-methoxy-9-(3',4’-dihydroxyphenyl ) -1H-phenalen-1-one (1), 2-methoxy-9-(4'-hydroxyphenyl) -1H-phenalen-1-
one (2), 2-hydroxy-9-( 4'-hydroxyphenyl ) -1H-phenalen-1-one (3), 2-hydroxy-9-phenyl-1H-phenalen-1-one (4), 2-
hydroxy-4-(4'-methoxyphenyl ) -1H-phenalen-1-one (5), 2-methoxy-9-phenyl-1H-phenalen-1-one (6), 2-methoxy-4-(4'-
hydroxyphenyl ) -1H-phenalen-1-one (7), campesterol (8), 2-hydroxy-4-(3’, 4’'-dihydroxyphenyl ) -1H-phenalen-1-one
(9), 2-hydroxy-4-( 4'-hydroxyphenyl ) -1H-phenalen-1-one ( 10), 3, 3'-bis-hydroxyanigorufone ( 11) and B-stitosterol
(12). Compound 7, 8, 10 and 11 are obtained from the genus for the first time.

Key words: Musella lasiocarpa (Fr.) C. Y. Wu ex H. W. Li; root; ethanol extract; phenylphenalenones; sterols

MBI/ 4 3 [ Musella lasiocarpa (Fr.) C. Y. Wu ex H. W. Li)
HEFERH( Musaceae ) RN FUAKEY) 2 b AR A R, 30
B A #AHE A Ry A6 S, R Flesiuk =, A IF
RUIR A A OE, © A 238 X AL 384 #4717 4k
SERAIFE A M R A 1 AL A A R R SR
Syt 2 TT R M 4 AR Y 245 FIAN (B, A B 58 X 4 T 42 AR
A2 AT T 4 B RN 5, LI Ry G BT 2% R T b 9 4
A GRS %

1 MR 7 %

O G ERIE T 5 0 A M 4 B P T VL5

i B HE: 2023-03-24

[ R BRI ST T 200 3 . T 2021 4F 10 FRIZHRIL 2 a
PR 4 AR, DR IG & F. BUHT AR 55 kg, 25 S0k
[ 3] AIZEICRI 3B 7 1k 2568 FREIEAT BEICHE RN C g S AH
R ETT N C R CERH 4y (27 o) /8, R BL& Y 1
(89 mg) fLAH 2(193 mg) A& 3(850 mg) fbH) 4
(600 mg) fLAW) 5(60 mg) L&Y 6(186 mg) L&Y 7
(10 mg) b5 4 8(30 mg) L& 9(15 mg) L&D 10
(15 mg) LB 11(20 mg) FLAH) 12(10 mg) .
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H]", %> ¥ N €, H,,0,.,) H-NMR (500 MHz, CD,COCD;,) §:
8.26(1H,d,J=10.0 Hz,H-7),7.99(1H,d,J=8.2 Hz,H-6) ,
7.80(1H,d,J=7.0 Hz,H-4) ,7.69(1H,d, J=8.4 Hz, H-8),
7.62(1H,t,/=7.5 Hz,H-5) ,7.14(1H,s,H-3) ,6.88 (1H,d,
J=7.8 Hz,H-5") ,6.87(1H,d,J=1.8 Hz,H-2") ,6.73(1H,dd,
J=8.1,2.1 Hz, H-6'),3.92(3H,s, OCH,) ,"” C-NMR ( 125
MHz,CD,COCD,)8:180.9(C-1),153.7(C-2),112.3(C-3),
125.3(C-3a),130.2(C-4),127.7(C-5),129.8(C-6) ,131.5
(C-6a),134.9(C-7),132.9(C-8),149.5(C-9),125.5(C~
9a),128.8(C-9b),135.7(C-1"),117.0(C-2"),145.4(C-3',
C-4'),116.2(C-5"),121.2(C-6") ,56.0( OCH,) , F3C#k[4]
X e A 2- 4 FE-9- (37, 4/ - R ORI ) -
1H-AETR 4% — 1 - B ( 2-methoxy-9-( 3’ , 4’-dihydroxyphenyl ) -1H-
phenalen-1-one] ,

&Y 2. B KR, HR-ESI-MS m/z:303.105 7[ M+
H]*, 78 CyyH,, 0,,' H-NMR (400 MHz, CD,COCD, ) §:
8.29(1H,d,J=8.3 Hz,H-7),8.01(1H,d,J=8.4 Hz, H-6),
7.83(1H,d,J=7.2 Hz,H-4),7.62(1H,t,/=8.1 Hz,H-5),
7.59(1H,d,J=8.4 Hz,H-8),7.24(2H,d,J=8.5 Hz,H-2",
6'),7.12(1H,s,H-3) ,6.89(2H,d, J=8.6 Hz,H-3",5") ,3.85
(3H,s,0CH,) ,”C-NMR (100 MHz, CD,COCD, ) 8:180.8(C-
1),150.7(C-2),112.4(C-3),124.3(C-3a) ,134.2(C-4),
128.6(C-5),130.1(C~-6),130.5(C~6a),135.0(C-7),130.8
(C-8),147.7(C-9) ,126.4(C-9a) ,128.2(C-9b) ,132.1(C~
1'),129.8(C-2',6"),114.7(C-3",5') ,154.1(C-4'),55.3
(OCH;) ., H3CHR[SI XL, K zfb Bl 2-F A5 -9-
(4 -FFRHL) - 1H-FEIF IR — 1 - B [ 2-methoxy-9-( 4'-
hydroxyphenyl ) -1H-phenalen-1-one ] ,

a3 B s dh ( Z P - ), 5% T R,
HR-ESI-MS m/z:289.089 4[ M+H]" /3 ¥z} C,,H,0,, H-
NMR (500 MHz,CD,COCD,)6:8.39(1H,d, J=8.3 Hz,H-7),
8.08(1H,d,J=8.2 Hz,H-6),7.88(1H,d,J=7.1 Hz,H-4) ,
7.64(1H,t,J=8.0 Hz,H-5),7.62(1H,d, J=8.0 Hz, H-8) ,
7.31(2H,d,J=8.5 Hz,H-2",6") ,7.19(1H,s,H-3) ,6.97(2H,
d,J=8.5 Hz,H-3",5") ,” C=NMR ( 125 MHz, CD,COCD, ) §:
180.6(C-1),150.7(C-2),112.7(C-3),129.5(C-3a) ,129.7
(C-4),126.7(C-5),130.1(C-6),131.4(C-6a),135.8(C~
7),131.5(C-8),149.7(C-9),125.7(C-9a) ,126.7(C-9b) ,
135.5(C~1"),130.6(C-2',6"),115.2(C-3",5") ,156.8 (C~
4"y, HICER[ 5T WX, S B AL G Yy 2- R -9 (4 - A
ARIL) —1H-AEIR % — 1= [ 2-hydroxy-9-( 4'-hydroxyphenyl ) -1H-
phenalen-1-one] ,

e 4. EEAJRMIE (B - 2RO , %HiET
i, SR B HR-ESI-MS m/z:273.093 8[ M+H] ", 4> T3
M C,H,,0, . H-NMR (400 MHz,CD,COCD, )5:8.34( 1H,d,J=
8.2 Hz,H-7),8.02(1H,d,J=8.0 Hz,H-6) ,7.73~7.87( 1H,
m,H-4),7.63(1H,t,/=7.3 Hz,H-5) ,7.56(1H,d,J=8.2 Hz,
H-8),7.27~7.45(5H,m,H-2',3",4" 5 6'),7.12(1H,s, H~-

3) . C-NMR( 100 MHz,CD,COCD,)5:180.4(C-1),149.7(C-
2),113.3(C-3),130.2(C-3a),131.3(C-4),128.2(C-5),
130.7(C-6),132.8(C-6a) ,136.4(C-7),132.3(C-8),149.3
(C-9),124.8(C-9a) ,126.1(C-9b) ,143.9(C-1") ,129.2(C~
2',6"),129.0(C-3",5"),128.1(C-4") , 53CHR[ 6] LLXT, %
WAL G YA 2- -9 23— 1H-ARHR 4 - 1 - B ( 2-hydroxy-9-
phenyl-1H-phenalen-1-one) ,

&Y 5 ekt i (AP - W) ,HR-ESI-MS m/z.
303.104 9 M+H] ", 4+ Fzx A C,0H,,0,,' H-NMR (400 MHz,
CD,COCD,)8:8.71(1H,d,J=7.2 Hz,H-9) ,8.46(1H,d,J=7.9
Hz,H-7),8.21(1H,s,H-3) ,8.11(1H,d,J=8.5 Hz,H-6),
7.91(1H,t,J=7.7 Hz,H-8) ,7.64(1H,d, J=8.4 Hz,H-5),
7.50(2H,d,J=8.4 Hz,H-2',6"),7.10~7.26 (2H, m,H-3’,
5'),3.92(3H,s,0CH,) .,” C—~NMR ( 100 MHz, CD,COCD, ) §:
180.3(C-1),149.8(C-2),113.3(C=3),125.5(C-3a),144.4
(C-4),130.3(C-5),130.4(C-6),130.5(C~6a),137.3(C~
7),127.8(C-8),131.0(C-9),128.1(C-9a),125.4(C-9b)
132.6(C-1"),131.7(C-2",C-6") ,115.1(C-3",C-5"),160.1
(C-4"),55.9(0CH;) , H3CHR[7] X, @iz fb &R 2-
BI—4— (4 -WREFLIL) - 1H-AEIB I — 1 - [ 2-hydroxy-4-
(4'-methoxyphenyl ) -1H-phenalen-1-one] ,

e 6. BEH K, % T WE, HR-ESI-MS m/z:
287.110 O[ M+H]", 43 F = H CyyH,, 0, H-NMR (400 MHz,
CD,COCD,)8:8.26(1H,dd, J=7.3,5.1 Hz, H-7)7.93~7.99
(1H,m,H-6),7.77(1H,t,J=6.2 Hz,H-4) ,7.59(1H,dd, J =
11.8,6.8 Hz,H-5),7.50(1H,dd, J=8.2,2.3 Hz,H-8),7.32
(5H,dt,J/=16.1,7.3 Hz, H-2',3",4',5',6’) ,7.07(1H,d, J =
42Hz,H-3),3.78 (3H, s, OCH, ) ,"” C -~ NMR ( 100 MHz,
CD,COCD,)8:180.2(C~-1),148.6(C-2),112.8(C-3),128.4
(C-3a),144.7(C-4),129.5(C~5),130.2(C-6),130.4(C~
6a),135.5(C-7),127.3(C-8),132.7(C-9),129.4(C-9a) ,
128.1(C-9b),133.1(C-1"),130.8(C-2',6"),126.7(C-3",
5'),155.1(C-4"),56.3(OCH;) ., F3CHR[ 6] lLXT, %1%k
AR 2- A -9 - B — 1H-HE TR 4 — 1 - ( 2-methoxy-9-
phenyl-1H-phenalen-1-one) ,

EW T ot R R (&P -F i), HR -
ESI-MS m/z:303.102 9[ M+H] ", 5> T} C, H,,0, . H-NMR
(400 MHz,CD,COCD,)6:8.38(1H,dd, J=8.3,1.2 Hz,H-9),
8.06(1H,d,J=8.2 Hz,H-7),7.86(1H,d,J=7.2 Hz,H-6) ,
7.65~7.70(1H,m,H-8) ,7.63(1H,dd, J=8.3,1.5 Hz,H-5) ,
7.32~7.39(2H,m,H-2",6") ,7.17(1H,s,H-3) ,7.02(2H, dd,
J=8.6,1.5 Hz,H-3",5") ,3.89(3H,d,J=1.6 Hz,OCH,) " C-
NMR (100 MHz, CD,COCD, ) §:180.0(C-1),149.2(C-2),
112.9(C-3),125.1(C-3a),136.2(C-4),130.1(C-5),131.4
(C-6),130.6(C-6a),135.5(C-7),127.7(C-8),131.0( C-
9),127.7(C-9a) ,125.4(C-9b) ,132.4(C-1"),132.4(C-2',
6'),114.3(C-3",5"),160.2(C-4") ,55.5( OCH, ) , 53CHR[5]
Lot S I Ah 2-H -4 (4 —3ER3E ) - L H-FE IR -
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1-fi( 2-methoxy-4- (4'-hydroxyphenyl ) - 1H-phenalen-1-one ] ,

EY 8. SR (M k- ), 5 T 5 ke,
SR, HR-ESI-MS m/z:401.377 O[ M+H ", 5+ 7N
CH,s0,"H-NMR (400 MHz,CDCl,)8:5.35(1H,d,J=3.9 Hz,
H-6),3.55(1H,m,H-3),2.18~2.31(2H, m,H-20),1.99
(2H,t,/=14.6 Hz,H-22) ,2.12(2H,m,H-15) ,1.98 (2H, m,
H-1),1.91(2H,m,H-16),1.82(2H,m,H-2),1.81 (1H, m,
H-8),1.80( 1H,m,H-17),1.46(1H,m,H-14),1.27(1H, m,
H-25),1.22(1H,m,H-12),1.15(2H,dd,J=11.5,7.2 Hz,H-
7),1.11(2H,m,H-11) ,1.06~1.09(2H, m,H-23) ,0.92( IH,
d,J=6.4 Hz,H-9),0.90(1H,m,H-24),0.85(3H,d,J=7.4
Hz,H-21),0.82(3H,s,H-18),0.80(3H,m,H-27) ,0.79( 3H,
s,H-19),0.77(3H,m,H-26) ,0.66(3H,m,H-28) ,4.52( 1H,
s,0H), "C-NMR(100 MHz,CDCl,)$8:37.4(C-1),31.8(C-
2),72.0(C-3),42.5(C-4),140.9(C-5),121.9(C-6),32.1
(C-7),32.1(C-8),50.3(C-9),36.7(C-10),23.2(C~-11),
39.9(C-12),46.0(C-13),56.9(C-14),24.5(C-15) ,26.2(C~-
16),56.2(C-17),15.6(C-18),12.1(C-19),36.3(C-20),
14.2(C-21),34.3(C-22),34.1(C-23),39.3(C-24),33.9(C-
25),21.3(C-26),20.0(C-27),15.6(C-28) , 53CHK[8] Lt
XT, %5 2 A W S £ B ( campesterol )

HEW 9. % ERR, 5 T HBE, HR-ESI-MS m/z:
305.084 7[M+H]",4+FxX A C,H,0,,' H-NMR (400 MHz,
CD,COCD,)6.8.70(1H,dd,J=7.4,1.0 Hz,H-9) ,8.44(1H,d,
J=7.3 Hz,H-7) ,8.35(1H,d,J=8.3 Hz,2-0H) ,8.07(2H, dd,
J=12.4,8.4 Hz,3'-OH,4'-0H) ,7.80~7.94(1H,m,H-8),
7.61~7.69(1H,m,H-5),7.30(1H,s,H-3),7.02~7.07(2H,
m,H-2",5"),6.76(1H,dd,J=8.0,2.1 Hz, H-6") ;" C-NMR
(100 MHz,CD,COCD,)6:180.2(C-1),146.6(C-2) ,113.5(C-
3),118.4(C-3a),129.3(C-4),130.4(C-5),127.6(C-6),
131.1(C-6a),132.7(C-7),121.1(C-8),131.7(C-9),123.3
(C-9a),118.4(C-9b),127.9(C-1"),116.5(C-2",5",6"),
137.2(C=3"),136.2(C-4") . 5ICHK[ 9] HXT, 2 AL &
g 2-FEH-4— (3,4 - ORI ) - TH AR AR — 1 - I ( 2-
hydroxy-4-(3’,4’-dihydroxyphenyl ) -1H-phenalen-1-one J ,

EW 10: L0k K, 5 3% T H B, HR-ESI-MS m/z:
289.089 2[ M+H]*, 4+ F3\~ C,,H,,0,,' H-NMR (400 MHz,
CD,COCD;)6.:8.68(1H,d,J=7.4 Hz,H-9) ,8.41(1H,d,J=7.9
Hz,H-7),8.07(1H,d,J=8.4 Hz,H-6) ,7.87(1H,t,/=7.6 Hz,
H-8),7.61(1H,d,J=8.3 Hz,H-5),7.38(2H,d,J=7.9 Hz,H-
2',6"),7.22(1H,s,H-3),7.06(2H,d,J=7.9 Hz,H-3",5"),
PC-NMR (100 MHz,CD,COCD,)8:180.1(C-1),149.4(C-2),
113.3(C-3),127.6(C-3a),131.1(C-4),131.7(C-5),130.5
(C-6),132.2(C-6a),137.3(C-7),129.3(C-8),132.5(C~-
9),129.8(C-9a),116.5(C-9b),131.0(C-1"),132.7(C-2’,
6'),116.0(C-3",5") ,158.7(C~4") . 53CHR[ 5] HXF, % %
LAy 2-Fedk-4— (4 - BRI ) - 1 H-AE R - 1 - ( 2-
hydroxy-4-(4'-hydroxyphenyl ) -1 H-phenalen-1-one ] ,

A 11 FELT KK HR-ESI-MS m/z:575.142 5[ M+
H]", T3~ CyxH,, 0, H-NMR (400 MHz, CD,COCD, ) §;
8.42(2H,d,J=8.2 Hz,H-7,7') ,8.07(2H,d, =8.0 Hz,H-6,
6'),7.70(2H,d,J=7.6 Hz,H-4,4") ,7.69(2H,d,J=17.6 Hz,
H-8,8'),7.55(2H,t,/=7.8 Hz,H-5,5") ,7.36~7.45(5H,m,
H-2",3".4",5",6") ,7.36~7.45(5H, m, H=2" 3" 4" 5" &") .
BC-NMR (100 MHz,CD,COCD, )8:180.2(C-1,1") ,149.8(C-
2,2'),115.9(C-3,3"),129.2(C-3a,3a’) , 131.1(C-4,4"),
127.8(C-5,5") ,130.5(C~6,6") ,132.6( C—6a,6a’) ,136.6( C~
7,7"),132.7(C-8,8"),149.9(C-9,9"),124.3(C~9a,9a’),
125.4(C=9b,9b") , 143.6 (C—1",1") ,130.9( C-2",6") , 129.2
(C-3",5") ,127.8(C—4",4") ,130.9(C-2",6") ,129.2( C-3",
5", HICHR[10] WX, % %k & WA 3,3~ bis -
hydroxyanigorufone,

AW 12, T EBEA ARG (R b ) |, 5 R R
A5 G 28 4| Liebermann —Burchard JZ 7 52 FH P, Molish
S S BAYE 3 FIT R A LR S A (R, ) 45 %) Bt — 2, %
TEHAE Y N B-4+ 1S B ( B-stitosterol )

AR LAY 8 B 12 NI A, HAM LA
YRR IR AR AL 50 AL S 7.8 .10 F 11 9 %
JRhRE],

SE
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