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Study on the chemical constituents of Cyperus papyrus
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Abstract: The aim of the research is to study the chemical components of Cyperus papyrus. Chromatographic techniques such
as Sephadex LH-20,normal phase silica gel,MCI and high pressure liquid chromatography (HPLC) were adopted to isolate
and purify the compounds,and the spectral methods were used to elucidate their structures. Nineteen compounds have been i-
solated from the petrol ether and ethyl acetate extraction sections of the methanol extract of C. papyrus including a-cyperone
(1) ,cyperenoic acid (2) ,isopatchoulenol (3),3,4,8,8-tetramethyl-4,5,6,7,8 ,8a-hexahydro-1H-3a,7-methanoazulen-4-ol
(4),(6S) -patchoulan4-ene-6-ol (5),( + )-5BH-eudesma-3,11-diene (6) ,B-sitosterol (7), (24R)-24-ethylcholest-4-en-
3,6-dione (8) ,stigmast-4,22-dien-3-one (9) , (24R) -24-ethyl-5Sa-cholestan-33,5-diol-6-one (10) ,stigmasterol (11) ,stig-
mast-4-en-63-ol-3-one (12) ,stigmasta-3,6-dione (13) ,stigmast-4-en-3-one (14) ,cis,cis-9 ,12-octadecadienoic acid (15),
methyl hexadecanoate (16) ,octacasanoic acid (17) ,3-nonyloxirane-2-carboxylic acid methyl ester (18) and methyl 9,10-
dichlorostearate (19). All the compounds were isolated from C. papyrus for the first time. Compounds 1,2,3,5,6,10,12,13
and 16 could inhibit TNF-a-induced NF-xB activation in plasmid transfected HEK293T cells with the 1Cs, values between
34.96 and 98.23 pM.
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RIS B R KRG L DI RE , 285 7 Ml
SRR K AR SR R P A X AR Y
WE9E F 2 H K B A DI RE D7 T, ¢ T HAR 27 1840
IBFFEAZ , A DE PR J7 T BR 1 58 4P kAR T b et
AREE ARSI R R & R 75 R (C. rotun-
dus ) TR AR 25 S o [ 24 340 ) Wi ) T o 2
B, JELA il PR AT A S i PR R TR YT
2o H 2 R VR AN I AL AET o B kB
(NF-xB) Z 40 N 2 B 5 s+, e 2 5 LK
18 I AE SN B 928 1oy 25 o 2, NF-weB A 53 5% 119 1o
JEWOT , 5 N ALFE e 7 N 1Y 22 Fh 98 i AH SC PR
W R A R RO R B, PR ] NF-xB {5 538 %
st B TG Ak, A T i Bk M SRR B R T T B
N IRABFFEARTS B Al 27 B T 1 A, % AR5 R 4
PRHEAT TOR9E, N 2 B 3 1 19 Mea Y, Itk
BT 9 XF TNF-o 15 5 006 19 NF-«B {5 538 B A
HE TSP
1 SKES
1.1 #&Wre

AV R Atk th B A - AR HR A IR A R T
2018 48 ARETEMN LA ML amE P EY
K22 [ W R 3804 5 0 R AR B 42 5 ( Cyperus
papyrus ) ,FrA (YMU-ZF20180917 ) {347 T R e 2 ¢
T R RZE - H R E =,
1.2 (UFE5i7H

il & Pl #¢ HPLC f& LC/MS G sl AH BT A AL
BRI s PR NG (e 5K, £ ED , Kl
ARk (RS, v ) 5 Al ~7 350 249 8 5 #r 4l
( = FIYFRHL , 1 [E ) ;Sephadex LH-20( GE Health-
care, 3£ [H ) ; #: 8 3% ] MCI GEL CHP20/P120 3 p}
(=22, HA) s W2 IS RE R GF,, (55 51
D) 5 #EE FEE R (60 ~ 100,100 ~ 200,200
~300.,300 ~400 H ;¥ 57, hiE) ; B A517:10%
BB P9 - £ T s W R 1T A B L 10% B R - & T ¥ WK
(105 Cm#A ) 5% HilR- £ B W L il ; DMEM
B st 64 T A & B (Biological Industries,
LIf.%1 ) ; Lipofectamine 2000 ( ThermoFisher, 3¢ [ ) ;
HZEKAL (Aladdin, H[E ) 5 XSG 3R Bl 15 5 A
D350 & (Promega, E[H ) .

EYELA N-1100 [ e 28 &2 AX ( Lig i, th
[€) ;EYELA OSB-2100 7Kk i ( b ifg 2 1, thIE)

NP7000 Z£-NU3000 il £ ¥ AH (VL 958 BUHR, A B ) 5
6420 Triple Quad LC/MS( Agilent, 32 [F ) ;1260 Infini-
ty b0 4 5 AT (5 7%  Agilent, 2 1) ; DRX400
F1 DRX-600 74 4% i AL 4z {Y ( Bruker, % 1) ; BS1248
HIH, T 43 #fr K 5 ( Sartorius, {2 [F ) ; Spectra Max i3x
HITFFRAY ( Molecular Devices, 35 [H ) ; 5424R BB 0>
PL(Eppendorf, 78[5 ) ; — 48 {bhi 1% 57 46 ( ThermoFish-
er, 3&[H) ;5977 MSD e G (Agilent, E[H) .
1.3 XBHFESSE
1.3.1 #ERE555

IFE (12 kg) THRAE SRS, FH 95% W %
PRI 6 U, 1K 48 h, G IF R IO, 4 Bk 283
U8 MR R AR E 1 kg, KRR B IR
T FERK RO A EE L LR SRR IE T BEAS 2
W3 R, G IR 2 A B R 75 ¢, O
LERERMIRE 100 g FLE T EE=E 12 g0 A
BT E (75 ) Jo ) MCT BR {0 3R K o0 B, e Bk
R 50% . 70% 90% ,100% FR 12/ 7K , 28 TLC &
HIFMHEZ S, 2453 10 A4 53, 43 Blie 2 FrA. 1
~FrA. 10, 70% W/ K P BB 73 (FrA. 4) JH 60 ~
100 H Ak BEHEAE HEA T IE AR R A €33 43 2, BB A
FERGE A A BE(1:0-0: 1), 4 TLC &
W5 IFAE 2R 53, JLA45 3] 5 A5, 43 id R A4 1
~A4.5, A4.2 S HIRE I [V 0]« A v it s — 5
Hiki(1:0—25: 1) ] J Sephadex LH-20 [ /i 51 : F
B ZE RS D) IR s, AR a w1
(10.5 mg) F7(7 mg) ., A4.3 o FIRERC[ BEMLH] -
i & B (50: 1—>1:1) ] X Sephadex LH-20
FEZAT L DR B S be(1:2) ]y e alifh,
RS 2(20 mg) A1 9 (10 mg) . 70% /7K
VRS 53 (FrA. 5) 1 60 ~ 100 H ik HEFEFEATHE 65
TS Ve R G A @ =1:0-0:1,
28 TLC K45 JF AR [ 40 43, 24531 4 A2 43, 5351
WA AS. 1 ~A5. 4, A5. 3 Jo ) AR [ BRI : A1
Wk S BE(25: 1510 1) ] 55 Sephadex LH-20 ¥
JEAT (U ) sy s alidl 15 214654 3(8 mg)
409 mg) , 90% HIEE/ K PE AR (FrA. 8) HItl &
PR RO 3 [ BRG] : TR K (68:32) , Jiii# 8.0
mL/min | F-A7 63552, FA5 5] 5 A 55, 43 e
A8.1~A8.5, A8.3 Jf5 Rk [ WhIBF « A i ik
K BE(25: 155 1) ] 5 Sephadex LH-20 #1 )2 #7
[ BRI s B (1: 1) [ B alifl, 75 24k
£H15(22.5 mg) 6(10 mg) A1 8(8 mg) . LR LMK
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A EE (100 g) Je H MCT Bk (538 K43 B, YA
BERYGN 50% . 70% ,90% ,100% K i/ /K, 4 TLC
R A 5 AH ) 41 49, 3645 2 8 A4l 43, 43 alic hy
FrB. 1 ~ FrB. 8, 70% H [/ /K343 (FiB. 4) F 60 ~
100 HEERCFERE AT A (3l 20 B, VR BE B Rl
AR PR TR (1:0-0: 1) , 28 TLC 5 JFAH
M4 7, 245 28] 5 4250, rlic i B4.1 ~B4.5,
B4.2 Se)5 HAERE [ VRBER A ik 2R 21 (50:0
—1:1) ] 55 Sephadex LH-20 #2477 [ JEMEF : H s
AR ) I Esaife, S EME A 11(14 mg)
F119(23 mg) ., B4.3 Jo)5 FAERAEZHT [ Ve .
AN GE: HIEE(100: 1102 1) R0 i £ i 408
gk [PEBi . B K =70:30, K 1.0 mL/
min | $E47 €035 43 B 4l Ak, 43 545 B4k A9 10 (18
mg,t, =35 min) 114 (14 mg,t;, =40 min) , B4.4 ¢
Je FARERE [ Bemis A ik — S 4e(25:1-51:1) |
5j Sephadex LH-20 # 24 (Wi 550 B B ) 49 5 4
1, 13 24 &% 15 (15 mg) . 90% HI B/ 7K 38 43
(FrB.7) ] 60 ~ 100 H ik B $EFESEATHE 1% 43 5,
VERRR B RS A Ak LR TR (1:00:1) , 2
TLC K& AR 53, L4558 6 20, 43 ilie hy
B7.1~B7.6, B7.3 5t/ FAERE [ Ve M7 - £ i ik
MRS (50: 0—1: 1) ] 5 Sephadex LH-20 £1 2
VR s S e (1: 1) ] oy g5 alifh, 15 204k
AW12(12 mg) . B7. 4 SE)5 FHRERAE 2 BT [ DE
50 s G H o HH 5 (100: 1—25:1) ], Sephadex LH-
20 AFJEHT [ VR B S BE (15 1) T A
B TR OB T [ VR : HEE: 7K =60: 40, i K
1.0 mL/min | #4735 53 25 4lifk, 53 5015 26 &9
13(10 mg, ¢ =30 min) 1 16 (8 mg, ¢, =36 min) ,
B7.5 S5 FHRERATJZHT [ VB - A ik — S0 H e
(25:1—>1:1) ] 5 Sephadex LH-20 ( %77 : B B ) 43
Bafifl 158659 17 (20 mg) A1 18(10 mg) ,
1.3.2 R RFBRE AR £ %

SRS 7k ok HEK293T 21 (A
R ) 35 35 T & 10% Ja 46 3% 19 DMEM 15 53
Ferbr JRCE T 37 C L& 5% CO, MANMIGFRAAN
20 B = R T 24 FLA A 24 h J5, A Lipofectamine
2000 %44t pNF-xB-luc Fil pRL-TK J5i k7 J5 4k 25 85 73
18 h, MACK[R e B ) e AL G e 4 b 5 A
10 ng/mL TNF-a fF4RZE85 % 4 h, Z 54 BRSO
R SE PR R IR S Ui B R AL A 1 ~ 19
X NF-B {5538 B 16 1 14 52 1

2 ZmER
2.1 UEMENERE
wEw 1 KauikY; 1308 CsH,0,4r

TFH218,[ald = +119.1(c0.13,CHCL,) ,'H NMR
(600 MHz, CDCL,) 8:4.81 (2H,d,J = 1.1 Hz, H-
12),2.77(1H, m,H-8a) ,2.55(1H,ddd, J = 16.9,
13.8,5.8 Hz,H-3b),2.43(1H,ddd,J =16.9,4.5,
3.5 Hz,H-3a),2.08 (2H, m,H-8a, H-7) ,1. 83 (3H,
s,H-10),1.82(3H,d,J =1.1 Hz,H-13),1.79(2H,
m,H4),1.75(2H,m,H-6b,H-5b) ,1.65(1H,m, H-
6a),1.45 (1H, m, H-5a),1.23 (3H, s, H-9);" C
NMR (150 MHz, CDCI, ) §:199.2 (C-3),162.3 ( C-
5),149.2(C-11),128.8(C4),109.2(C-12),45.9
(C-7),41.9(C9),37.4(C-1),35.8(C-10),33.8
(C-2),32.9(C-6),26.9(C-8),22.5(C-15),20.7
(C-13),11.0(C-14) o DA% 5 semk™ i Kot
FEA BB S G 1 N o7 B

Em2 ik 51Xk C H,0,, 50 F
#1234, [a]y =-8.1(¢0.25,CHCL,) ,'"H NMR (600
MHz,CDCl, ) §:2.85 ~2.80 (1H, m, H-3b),2.72
(1H,m,H-6a),2.69(1H,dd,J =14.5,10.0 Hz, H-
3a),2.27(1H, m,H-6b) ,2.06 (1H, m,H-10),1.97
(1H,m,H-7),1.89(1H, m,H-8a),1.77 (1H, m, H-
2a),1.55(1H, m,H-2b) ,1.53 (1H, m, H9a) , 1. 37
(1H,m,H-8b),1. 11(1H,m,H9b) ,0.99(3H, s, H-
12),0.87(3H,d,J =6.5 Hz,H-15) ,0. 83(3H,s, H-
13);" C NMR (150 MHz, CDCL,) §:173.3 (C-5),
171.2(C-15),123.2(C-11),68.2(C-1),48. 1 (C-
7),41.7(C-11),36.3(C-3),36.0(C-10),31.3(C-
6),27.9(C9),26.9(C-8),26.2(C-12),25.7(C-
2),19.3(C-13),18.0(C-14) ., DL | ¥ 550k’
B FEA — B, MR BB 2 AR (cy-
perenoic acid) .

EW3 BaEfEE; 708 CsH, 0,501
220, [a]? =-28.3 (¢ 0.033, CHCL,) ,'H NMR
(600 MHz,CDCl;)5:4.89(1H,d,J=7.0 Hz,H-3),
2.32(1H,m,H-6a),2.27(1H,dd,J =13.5,6.5 Hz,
H-2a),2.25(1H,dd,J =13.5,7.0 Hz, H-2b) ,2.24
(1H,m,H-6b) ,2.06(1H,m,H-10),1.99(1H,m,H-
7),1.84(1H, m, H-8a),1.61 (1H, m, H9a) ,1.59
(1H,m,H-8b),1. 11(1H,m,H9b) ,0.98(3H,s, H-
12),0.79(3H,s,H-13) ,0. 68 (3H,d,J =6.5 Hz, H-
15);" C NMR (150 MHz, CDCL,) §:145.6 (C-5),
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130.0(C4),84.2(C-3),63.0(C-1),47.1(C-7),
41.2(C-15),39.3(C-11),34.5(C-10) ,28.4(C-6) ,
27.8(C-8),27.5(C9),26.1(C-2),19.4(C-12),
18. 1(C-13),10.5(C-14) . LA %edfi15 Scmk™ " 4k il
B3 MU E B 3 T R

wEWm4 HalEik; 508 € H,0, 501
5220, [a]¥ =22.2(c 0.023, CHCL,) .,'H NMR
(600 MHz, CDCL, ) §:5.21-5. 18 (1H, m, H-3) ,2.32
(1H,d,J=11.7 Hz,H-11),2.27 ~2.15(2H, m, H-
2),2.04(1H,dd,J=9.8,6.8 Hz,H-1),1.85 ~ 1. 84
(1H,m,H-12),1.68 ~1.62(1H, m,H-8b),1.61 ~
1.58(1H, m, H9),1.57 ~ 1.48 (2H, m, H-7b, H-
8a),1.43 ~1.41 (1H, m,H-11),1. 16 (1H, dd, J =
13.2,6.4 Hz,H-7a) ,0.99 (3H,s,H-13),0. 98 (3H,
s,H-14),0.93 (3H, s, H-15) ;" C NMR (150 MHz,
CDCL,)8:142.7 (C4),125.1(C-3),75.6 (C-6),
69.3(C-5),55.1(C-1),49.1(C9),42.2(C-10),
37.7(C-11),36.6(C-7),30.8(C-2),27.6(C-15),
26.2(C-14) ,25.6(C-8),25.4(C-13),16.2(C-12) ,
A B Skt R R AR — 8, s e
Y4 H4,5,6,7,8,8a-75%-3,4,8,8-P0H H-1H3a,
737 H 25 P14 - B H IR TR

wEws PpElEik; 5208 C H,0, 450+
220, [a]y = +28.2(¢ 0.21,CHCL, ) ,'H NMR
(400 MHz, CDCl, ) 8:4.29 (1H,s,H-6) ,2.62 (1H,
m,H-3a),2.24 (1H,dd, J = 16.2,9. 4 Hz, H-3b),
1.85~1.83 (1H, m, H-10),1.82 (3H, m, H-15),
1.80 ~1.76 (1H, m,H-2b) ,1.74 ~1.69 (1H, m, H-
8b),1.63(1H,t,J =3.4 Hz,H-7) ,1.42(1H,ddd,J
=12.8,7.9,0.8 Hz,H-2a),1.37 ~1.30(2H, m, H-
8a,H-9b),1.09 (3H,s,H-12),0.89 (3H,s,H-13),
0.85~0.78(1H,m,H9a) ,0.82(3H,d,J =6.4 Hz,
H-14);”C NMR (100 MHz, CDCl,)5:145.8(C-5),
132.3(C4),73.0(C-6),67.5(C-1),58.3(C-7),
42.7(C-3),40.5(C-11),34.9(C-10),28.7(C9),
27.4(C-12),26.4(C-8),26.0(C-2),20.2(C-13),
17.8(C-14) ,14.6(C-15) , LI B ekt 4
B AR B R E Y 5 R (68)4-Mh-] HA
=38

'LK'I%%6 E[é[EHZIS,éj\%:—EEﬁ C15H24,§1}"%i
204,[a]? = +30.2(c 0.35,CHCL, ) ,'"H NMR (400
MHz,CDCL,)§:5.44 (1H, m,H-3) ,4.71 (2H, m, H-
12),2.77(1H, m,H-8a) ,2. 08 (2H, m, H-8b, H-7) ,

1.83(1H,s,H-10),1.75(2H, m, H-6b, H-5b) , 1. 73
(3H,d,J=1.1 Hz,H-13),1.65(1H,m,H-6a) ,1. 66
(3H,s,H-14),1.45(1H, m,H-5a) ,1.23(3H, s, H-
14),0.99(3H,s,H-15) ;”C NMR(100 MHz,CDCI,)
5:153.2(C4),149.1(C-11),122.1(C-3),105. 4
(C-12),49.2(C-7),42.4(C-6),34.4(C-5),31.1
(C-10),30.7(C9),28.7(C-15),27.8(C-1),25.9
(C-2),22.1(C-8),22.0(C-14) ,21.6(C-13), i I
Bt 5 Scmk " R B A — B M E A 6
R R e LI T o

wEWMT TaIR; 5+ CuH, 0,50 F
414, [ ]} =27.1(c0.01,CHCL,) ,'H NMR (400
MHz,CDCl;)8:5.34 (1H,s,H-6),3.51 (1H, m, H-
3),2.28 ~1.09(30H, m),0.99 (3H,s,H-19),0.92
(3H,d,J =6.5 Hz,H-21),0.85(3H,d,J =7.2 Hz,
H-29),0.84(3H,d,J =6.5 Hz,H-26) ,0.81(3H,d,
J=8.6 Hz,H-27) ,0. 68(3H,s,H-18) ;”C NMR(100
MHz,CDCl,)8:140.9 (C-5),121.7(C-6) ,77. 8 ( C-
3),56.8(C-14),56.1(C-17),50.2(C-9) ,45.9(C-
4),42.4(C-13),39.8(C-12),37.3(C-24) ,36.5(C-
1),36.2(C-10),34.0(C22),31.9(C-8,C20),
31.7(C-7),29.7(C-2),29.2(C-16),28.3(C-11),
26.1(C-15),24.3(C-23),23.1(C-28),21.1(C-
27),19.8(C-19),19.4(C21),19.1(C-25),18.8
(C-29),12.0(C26),11.9(C-16) . LI I ¥#t 53¢
BRI RS AR — B MO B A T O B K
fit

HEWS Pk 51Xk CH,0,, 50+
#426,[ ]} =-38.1(¢ 0.01,CHCl,) ,"H NMR (400
MHz,CDCL,)8:6. 18 (1H,s,H4) ,2.68 (1H,dd, ] =
16.0,4.0 Hz,H-7a) ,2.48 ~2.59 (2H, m, H-7b, H-
2b),2.13 ~2.17(1H,m,H-2a) ,1.16(3H,s,H-19) ,
0.95(3H,d,J =6.5 Hz,H-21),0.84 (3H,t,] =2.8
Hz,H-29),0.82 (3H,d,J =2.1 Hz, H26),0.81
(3H,d,J =2.8 Hz,H27),0.71 (3H,s,H-18);"C
NMR ( 100 MHz, CDCl, ) §:202.4 ( C-6),199.6 ( C-
3),161.1(C-5),125.5(C4),56.5(C9),55.8(C-
17),51.0(C-14) ,46. 8(C-13) ,45.8(C-7) ,42.5(C-
12),39.8(C-10),39.1(C24),36.0(C-22),35.5
(C-1),34.2(C-20),34.0(C-8),33.8(C-2),29.1
(C-16),28.0(C-25),26.0(C-28),24.0(C-15),
23.0(C-23),20.9(C-26),19.8 (C-11),19.0 ( C-
27),18.7(C21),17.5(C-19),12.0(C-29),11.9
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(C-18) o LA b Hicdfa 15 3Cik ! et Hodie A — 25, i
MG 8 J9(24R) 24- L AEB i be-4-07-3 ,6-—
fi

=i

HEWI HEmE; 57 CyH, 0,501
410, [a]) = +40.4 (¢ 0.13, CHCL, ) ,'"H NMR
(400 MHz, CDCl, ) 8:5.72 (1H,s,H4),5.17 (1H,
dd,J=16.0,9.0 Hz,H-22),5.03(1H,dd,J =16.0,
9.0 Hz,H-23),1.17(3H,s,H-19),1.02(3H,d,J =
7.0 Hz,H-21) ,0.84(3H,d,J =6.0 Hz,H-27) ,0. 81
(3H,m,H-29),0.80(3H,d,J =6.0 Hz,H-26) ,0. 72
(3H,s,H-18) ;" C NMR (100 MHz, CDCl, )§:199. 6
(C-3),171.7(C-5),138.2(C-22),129.4 (C-23),
123.7(C4),55.9(C-17),53.8(C-9) ,53.5(C-14) ,
51.2(C-24),42.3(C-13),40.5(C-20),39.6 (C-
12),38.6(C-10),35.7(C-1),35.6(C-8),34.0(C-
2),33.8(C-6),33.0(C-7),32.0(C-25),29.0(C-
16),25.4(C-28),24.2(C-15),23.0(C-21),21.0
(C27),19.8(C-11),19.0(C-26),17.4 (C-19),
12.3(C29),11.9(C-18) . A F-%iedii 53k ™ it
BIREA—FGHE B G 9 AT 4,22-T -
3-fili .

'['Kﬁ% 10 E@M&ﬁ’%ﬁﬂﬂ ngHsoos,ﬁ‘
FH 446, ]l = +17.4(¢0.13,CH,0H) ,'"H NMR
(400 MHz,CD,0D)§:4.05(1H,s,H-5b) ,3.51(1H,
m,H-3),0.94(3H,d,J =6.0 Hz,H21),0.85(3H,
t,J =6.0 Hz,H-29) ,0. 84(3H,d,J =6.0 Hz,H-26) ,
0.81(3H,t,J =6.0 Hz,H-27),0.80(3H,d,J =6.0
Hz,H-26),0.78 (3H,s,H-19) ,0. 68 (3H,s,H-18) ;
“C NMR (100 MHz,CD,0D)8:217.5(C-6) ,81.9(C-
5),67.5(C-3),58.8(C-14),56.7(C-17) ,44.8(C-
24),43.6(C-10) ,41.5(C-13) ,40.5(C-9) ,40.4(C-
7),39.1(C-12),35.3(C-8),34.7(C4),30.2(C-
20),29.8(C-22),28.4(C-25),27.8(C-16),27.2
(C-2),27.0(C23),26.5(C-1),25.4(C-15),23.9
(C-28),22.3(C-11),21.5(C-27),20.7 (C-26),
20.2(C-19 .C21),12.1(C-18 .C29), VI ¥4
SCHR 0 B A — B, B E A 10 R
(24R)-24- . F-5a-N0 i %5638, 5 - FE-6-ifi .

am 1l JEREE; AN CyHgO, 501
412, [a]} =-51.1(¢ 0. 12,CHCL,) ,'H NMR (400
MHz,CDCL,)8:5.37(1H,s,H-6) ,5. 18 (1H,dd, J =
15.0,8.7 Hz, H-22),5.01 (1H,dd, J =15.0,8.7
Hz,H-23),3.51 (1H, m, H-3),2.28 ~ 1.22 (26H,

m),1.04(3H,d,J=6.5 Hz,H-21) ,0.99 (3H, s, H-
19),0.89(3H,t,/=7.2 Hz,H-29) ,0.82(3H,d,J =
6.5 Hz,H-26) ,0.81(3H,d,J =8.6 Hz,H-27) ,0. 70
(3H,s,H-18) ;" C NMR (100 MHz, CDCL, ) §: 140. 8
(C-5),138.3(C-22),129.3(C-23),121.7(C-6),
71.8(C-3),56.8(C-17),56.1(C-14),50.2(C9),
45.9(C-24) ,42.3(C-13),39.8(C-12),37.3(C4),
36.5(C-1),34.0(C-12),31.9(C-7),31.7(C-8),
29.2(C-24),28.2(C-2),26.1(C-16) ,24.3(C-15),
23.1(C27),21.1(C-11),19.8(C-28),19.4 (C-
29),19.1(C26),18.8(C-21),12.0(C-19),11.9
(C-18) o DALt 5 Sk "™ 4 s Hods S A — 20, ik
YEEY) 11 TS B,

EWI12 FEER; 5708 CoHGO0,, 47
FH428,[al? = +72.2(¢ 0.17,CHCL ) ,'H NMR
(400 MHz, CDCL, ) 6:5.82(1H,s,H4) ,4.34 (1H,
m,H-5),1.39(3H,s,H-19),0.93(3H,d, ] =6.5
Hz, H-21),0.84 (3H,t,J =7.0 Hz, H29),0.83
(3H,d,J=7.0 Hz,H-26),0.81(3H,d,J =6.5 Hz,
H-27),0.73 (3H, s, H-18) ;" C NMR ( 100 MHz,
CDCL,)8:200.5(C-3),168.6 (C-5),126.3(C4),
73.2(C-6),56.1(C-17),55.9(C-14),53.6(C9),
45.8(C-24) ,42.5(C-13),39.6(C-12),38.6(C-7),
38.0(C-10),37.1(C-1),36.1(C20),34.3(C-2),
33.9(C-22),29.7(C-8),29.2(C-25),28.2(C-16) ,
26.1(C-23),24.2(C-15),23.1(C-28),21.0(C-
11),19.8(C26),19.5(C-19),19.0(C-21),18.7
(C-27),12.0(C29),11.9(C-18) . I I ¥u# 53¢
Bk T R AR — B O A A 12 9 T -
4-J7i5-63-1E-3- 1],

wEWm13  HEiEE; 7R CyHg0,, 43
FH428,[al} = +27.2(¢ 0.19,CHCL) ,'H NMR
(400 MHz,CDCl,)8:0.99 (3H,s,H-19),0.93(3H,
d,J =5.7 Hz,H-21),0.85(3H,d,J =6.5 Hz, H-
26),0.84(3H,m,H-29) ,0.83(3H,d,/ =6.6 Hz, H-
27),0.68(3H,s,H-18) ;" C NMR(100 MHz, CDCI,)
5:211.5(C-6),209.2(C-3),57.5(C-5),56.6(C-
17),56.0(C-14),53.5(C-9) ,46.6(C-7) ,45.8(C-
24),43.0(C-13) ,41.3(C-10),39.4(C-2),38. 1(C-
1),38.0(C-12),37.4(C-8),37.0(C4),36.0(C-
20),33.8(C22),29.2(C-25),28.0(C-16),26. 1
(C23),24.0(C-15),23.1(C28),21.7(C-11),
19.8(C-26),19.0(C-27),18.7(C-21),12.2(C-
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18),12.0 (C29),11.9(C-19), L\ %5 X
Bk R RO AR — B, SO E A A 13 S -
3,6-f,

EW 14 HEFIE; 757200 CHG0, 501
412, [a]d = +39.8(c¢ 0.19, CHCL, ) ,'"H NMR
(400 MHz,CDCl;)5:5. 72(1H, s, H4) ,1. 18(3H,s,
H-19),0.93(3H,d,J =6.6 Hz,H-21) ,0.85(3H,d,
J=7.2 Hz,H29),0.83(3H,d,J =7.5 Hz,H-26),
0.80(3H,d,J =6.6 Hz, H-27),0.71 (3H, s, H-
18) ;" C NMR (100 MHz, CDCL, ) §:198.7 (C-3),
170.7(C-5),122.7(C4),55.0(C-14),54.9 (C-
17),52.8(C-9) ,44.8(C-24) ,41.4(C-13),38.6(C-
12),37.6(C-10),35. 1(C-20) ,34.7(C-1) ,34.6(C-
8),33.0(C-22),31.9(C-6),31.0(C-7),28.1(C-
2),27.2(C-25),25.0(C-16) ,23.2(C-23),22.0(C-
15.C-28),20.0(C-11),18.8(C-26),18.0(C-27),
17.7(C-21),16.4 (C-19),11.0(C-29),10.9 ( C-
18) o LA b M 45 SCik ™™ 2108 B S AR — B, ek
ELEY) 14 G 403

HEWIS  TEWIK; 53 FXh CgH,0,, 47
F4280,'H NMR (400 MHz,CDCL,)§:5.35(4H,m,
H-9,H-10,H-12 ,H-13),2. 78 (2H,t,J =6.4 Hz, H-
11),2.36(1H,t,J =7.2 Hz,H-2) ,2.04(4H, m, H-
8,H-14);"” C NMR (100 MHz, CDCl,)§:179.5 ( C-
1),130.2 (C-12),130.0 (C-10), 129.7 ( C-13),
128.0(C-9),34.0(C-2),31.9(C-16),31.5(C-6),
29.7(C-7),29.2(C-15),27.2(C-8 .C14) ,25.6(C-
11),24.7(C-3),22.7(C-17) ,14.1(C-18) . Lk %%
B85 30k R AR AR B S RS 15
SR, -9 12 /\ (i ) — TR o

L&MW 16  TLERY; o+ €, H,, 0,
431 270,'H NMR (400 MHz,CDCI,)§:3. 66 (3H,
s,H-17) ,2.31(2H,t,J=7.5 Hz,H2) ,1.62(2H, q,
J=7.5 Hz,H-3),1.25(24H, m,H4 ~ H-15),0. 89
(3H,t,J =6.7 Hz, H-16);"” C NMR (100 MHz,
CDCL,)6:175.8 (C-1),49.3 (-OMe ) ,33.2(C-2),
30.9(C-14),28.7 (C-8.C-10,C-12),28.6 (C-7),
28.5(C-6),28.4(C-9,C-11,C-13),28.3(C-5),
28.2(C4),24.0(C-3),21.7(C-15),13.1(C-16)
DA b 0805 Sk R e A — B s e e
Y116 J iR PR

LEW1T  TEHRY; 7+ CxH,0,,
431 424 ,'H NMR (400 MHz,CDCl,)§:2. 36 (2H,
m,H-2),1.62(2H, m,H-3),1.25(48H, m,H4 ~ H-
27),0.89 (3H, m, H28);"” C NMR ( 100 MHz,
CDCL,)5:178.1(C-1),32.9(C-2 ~ C-18),30.9( C-
19),28.7(C-20),28.6(C21),28.4(C-22),28.3
(C-23),28.2(C24),28.1(C25),23.7(C-26),
21.7(C-27),13. 1(C-28) . DALt 553k ™ 4t
BE A —3, MU E G 17 I\

wEWI18  EMeRY; 072Uk €3 Hy, Oy,
AT 228, [a]® = +36.5(c 0.12, CHCL,) ,'H
NMR (400 MHz, CDCL, ) §:3.74 (3H,s, H-13) ,3.18
(1H,d,J =2.1 Hz,H-2),3. 11 (1H,ddd, J =6.5,
4.8,1.8 Hz,H-3),1.56 (2H, m, H4 ~ H-8),1.41
(2H,m,H-9),1.23(2H,m, H-10, H-11) ,0. 85(3H,
t,] =6.7 Hz,H-12) ;" C NMR (100 MHz, CDCL,)§:
179.3(C-1),53.6(C-2.C-3),50. 8(-OMe) ,32.0( C-
10),29.8(C4),29.5(C-5),29.4(C-6),29.3(C-
7),29.2(C-11),24.8(C9),22.8(C-8),14.2(C-
12) o DA E Sl 45 Scik ™ 10 Hos AR — B, o
FEAG Y18 Ny 3-THAA L bE-2-H R H R .

HEW9  HEEK; 5+ CyH,CL0,,
& 366,'H NMR (400 MHz,CDCL,)§:3. 51 (3H,
s,H-19),2.16 (2H, m,H-2),3.89 (2H, m, H-9, H-
10),1.41 ~1. 11(26H,m,H-3 ~ H-8,H-11 ~ H-17) ,
0.81(3H,s,H-18) ;" C NMR (100 MHz, CDCL, ) §:
174.1(C-1),64.4(C9 ,C-10),51.5(-OMe) , 34. 4
(C-8.C-11),34.1(C-2),31.9(C-16),29.7(C-15),
29.5(C-5),29.4(C4),29.3(C-6),29.2(C-14),
28.7(C-13),26.0(C-7.C-12),25.1(C-3),22.7(C-
17),14. 1(C-18) . A1 %irdhs 5 Sclik™™ 1% 18 % g 5%
A—F, S E G 19 R 9,10- 54 /LR
[

2.2 NF-«B @ BEHPHIiE %

WS CR MRS TR EZ R T EW 1 ~
19 X Foki e i) HEK293T 40 fifd rf NF-«B {5538 %
My, A G 1.2.3.5.6.10 12 13 7116 7F
75 100 M i B R X TNF-o 175 538405 (19 NF-xB [
3 B IR AT, AR B IR EE (1C,, ) B AE 34. 96
~98.23 pM Z ], Horp ke LRk L 51 6 1M
R IC, fH K 34.96 + 0.61 pM( L 1),
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&1 LAY TNF-o iELE NF-«B & 2% B0 5l i &

Table 1  Inhibitory effect of the compounds on NF-xB pathway activated by TNF-a
4% Compound 1Cso (M) 1A% Compound ICs (uM)
1 53.00 + 6.91 10 75.48 + 10.54
2 71.42 + 5.17 12 41.72 + 0.07
3 44.10 + 4.64 13 74.36 + 13.41
5 46.00 + 7.72 16 98.23 + 2.26
6 34.96 + 0.6l HBZEK AR Dexamethasone® 12.20 + 2.10

" FEPEXFIR . Note: *Positive control.
3 WHit5%R

Xof AR VB B AL S B Lo AT T TS, A
RSB oy A5 20 1 19 MEEY) a2 B
FFEAE2F M (1 ~6) (KA (7 ~ 14) FIIR IR (15 ~
19) , TS B RS oy B iR 2, F
(RSN SN Y <R 7/ LR o3 W O ST B U E
RIGHEIFSE, KL T 9 A% TNF- 17553005 19 NF-
kB A5 S A M EIE S I S IS AL S )
FE PR A RS Y, Hop e 2R
PTG PR , JUHGR A BT 2 (1 F1 6) L iX 53
(TR 56 T 3 1) 8 b 40 95 0 i F o 4 R — 87
YRR R A SRR AT R B
FER I, AR o R A0 B BB RAE
FHRTEPE R A3, e H R M B s . b 1A BT
RARNHIZAED G, A5 W23 X AR5 B v i 3% P 1 o3
THR 0 RGEWEIT , RAAR DS HAG PEHLEE K TT
JEHAARNTE IR . ABTFE N 5 856 T AR5 B K 35
R AR YIS RIS RR A T Y R e S
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fruiting bodies of Coprinus comatus and their activities a-

kT2 2 RKi#@iLiET PKA 1%%1?—51—%%'] & & 20 Be |
caspase-11 & 1 20 fel £5

RAE caspase-11 JEHIT 4% 40 A IR 2205 (LPS ) S0 , 5 BOAH M AR T, 78 B 180 40 7R R e rhofe G AR, 1T
fﬁﬁﬂfﬁTB’J o VO ) B B A RAE S . AR AR DA BRI 25 0] LR caspase-11 FY3
?ﬂ‘o
ok H R K2 R SRR E B BB AR = B BN IE T AT 3548 S R PT E MR A L& 1 I s b O %
ST RRANE P — PP EZRAL B W) TE E R AN TP RN caspase-11 06 AU IR o AT 3548 £ R ) AR
HuAP ] LPS IS AU caspase-11p26 R (3278 caspase-11 BTG ) A1 gasdermin D ( GSDMD-NT) N K
Uiy v B A T S BCA IR AR T, B 1 A 28 A R 4G 6 55 3R 28 32 AR 5 & ik g ik 3 (NIL-
RP3) RAEMRIIEAT , 2 IAEW D T8 1A SC A9 2 CARD (ASC) B SRR 1 ITE I, /b T H 40 i/ % -18
(TL-1B) F1 caspase-1p10 43k, 1 NLRP3 455 PE 30617 MCCI50 H A T IL-18 Fil caspase-1pl0 F4 B AN
ASC BE i (TR 1, A R A AR T, ST SRAE S RIEINH] T LPS 52 1Y caspase-11 3% Flfk = ASC K3k
() RAW 264. 7 I FEAb IS . A AT 2AE L RAEFIEIN T caspase-11 7EE [ A (PKA) 47 R0 1
(1) Ser/Thr BERRAY , HXT caspase-11 I (40 fil /E FH g PKA #7157 H89 Bl if H B2 P L B4 i 57 MDL12330A
KA o
ZABGEN] T AT 3848 43R 2 DR 3 9855 PKA {553 B4 ) EL W 4l i b caspase-11 1 76 A6 71 20 g
FETo, YT caspase-11 P AYAN A T-TENRBEAE S AL v A SCEEAVE L (HAR A R B caspase-11 il 1), AT
FAL R T HE— 2D FERNTT At R 240 TR P R A DG 1 25 0 A TG 1E 2

A T3 E 4415 A :hitps : //www. ncbi. nlm. nih. gov/pmc/articles/PMC7838020/
JE SCHRAT : Scutellarin inhibits caspase-11 activation and pyroptosis in
macrophages via regulating PKA signaling





