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Chemical constituents of Sanghuangporus vaninii
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Abstract: Objective To investigate the chemical constituents from Sanghuangporus vaninii and their activity against tumor necrosis
factor-o. (TNF-a)-induced human rheumatoid arthritis fibroblast synovial cells (MH7A). Methods Isolation and purification were
carried out by using various separation techniques such as silica gel, ODS column chromatography, and semi-preparative high-
performance liquid chromatography. The structures of isolated compounds were elucidated through comprehensive spectroscopic
analyses, such as UV, IR, HRESIMS, NMR, carbon spectrum calculation and ECD. Meanwhile, the activity of sesquiterpene
compounds in inhibiting the proliferation of MH7A cells induced by TNF-a was evaluated by the CCK-8 method and the levels of
inflammatory cytokines IL-6 and IL-1f were detected by ELISA. Results A total of nine compounds were isolated from 95% ethanol
extract of S. vaninii and were identified as (45,55,6R)-2-methyl-5,6-dihydroxy-[ R-6-(4-hydroxymethyl)-3-cyclohexene]-furan-2(5 H)-
one (1), phellilane D (2), phellilane C (3), (+)-y-ionylideneacetic acid (4), elgonene A (5), (3E)-4-(3,4-dihydroxyphenyl)-but-3-en-2-
one (6), 3.4-dihydroxybenzoate (7), (E)-4-(4-hydroxyphenyl)but-3-en-2-one (8), protocatechualdehyde (9), respectively. The
bioactivity results showed that compounds 1, 3 and 4 significantly inhibited the proliferation of TNF-a-induced MH7A cells within 20
umol/L, and the inhibition rates were (38.9 + 1.32)%. (46.21 £+ 0.86)% and (36.59 + 1.51)% at 20 pmol/L, respectively. Furthermore,
the ELISA results showed they effectively reduced the production of IL-6 and IL-1B on TNF-a-induced MH7A cells. Conclusion
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Compounds 1—5 were identified as bisabolane type sesquiterpenoids and 6—9 were identified as phenols. Compound 1 was a new

sesquiterpenoid and named as phellilane Q, Compound 7 was first isolated from S. vaninii. Compounds 1, 3 and 4 significantly

suppressed the proliferation of TNF-a-induced MH7A cells and demonstrated anti-inflammatory effects.

Key words: Sanghuangporus vaninii (Ljub) L. W. Zhou et Y. C. Dai; sesquiterpenoids; phenols; anti-theumatoid arthritis; phellilane

Q; phellilane C; (+)-y-ionylideneacetic acid

2 Sanghuangporus spp. N85 L RIS 25
LB B A A2 MEY) B S EEE, A
A 2 A AR R R 2 R . R e 3
YA, AT NFEMRE. IR B
R MR AR SRS MR S A
e, fbtsE, NYESLERIRE L e R
S. vaninii (Ljub) L. W. Zhou et Y. C. Dai &4 7EMH
MF4% . MM sREIETE, Wi, ¥, HF B B,
Kns, BAFMIEm.,. 55 R EEER D)
Mo FTHT R T RS | RS, I
HHEFRY], BMREES 2. 2HE. wikE
By, BADUME. PiEf. sk, FRMmpESE2
AEPEVERO) . B RIS B S By S 2 B
WFFCHARN, it — B s i S A7
Iy IR LA EAE, A LU S8 T SR I
95% LRI TN R, Liais 2 ik s
BEEARIZIE M BRI o, b A3 5
9 MG, 5% EN (45,58,6R)-2-FHE-5,6-— 5
B [R-6-(4- F2 WY JE )-3- 38 © M 1- Wk Wi -2(5H)- il
[(4S,58,6R)-2-methyl-5,6-dihydroxy-[ R-6-(4-hydro-
xymethyl)-3-cyclohexene]-furan-2(5H)-one 1] .
phellilane D (2 ). phellilane C (3) . (+ )y-
ionylideneacetic acid (4). elgonene A (5). (3F)-4-(3,4-
TR ORHE)3- T M 2-T  [(3E)-4-(3,4-dihydroxy-
phenyl)but-3-en-2-one, 6]. 3,4- FRIEKH R 2B
(3,4-dihydroxybenzoic acid ether, 7). E-4-%f 23K
H-3- T J#i-2- [(E)-4-(4-hydroxyphenyl)but-3-en-2-
one, 8] MJiJLAHE (protocatechualdehyde, 9).
WEW 1~5 NE LS, 6~9 %K
MRay, Haib &2 1 v 1 ARk tl
B, M EEREER Q, i 1. A
TR BT o3 S WA 2w HEAT TN KGR A 5 R K
LR (MHTA) HEZEANHRE RN, 455K
a1, 3 4 BABIFRTRIETE.
1 MRIENEE
L1 {(UR5FM

AB SCIEX AB 7600 7451 #4% (3[E AB SCIEX

HO

15 13

1 &Y 1 s

Fig.1 Chemical structure of compound 1

/~ ] ; Bruker AM-600 #% B 3L 4R 3 1% 43 (1% [E Bruker
AF]); Nicolet IS50 4L 4G4 (3€[E Thermo
Fisher A 7] ); UV-3600i plus & 4h ] WL 2040366
FEit (HA B EA ] D); AUTOPOLIV-T %4 3 iE
HAX (Z£[E Rudolph Research zzAnalytical A &) );
[ — 618X (JE[E Applied photophysics A ] s
LC-2010 B4 e A (RUE A IS EARE
FR /A 1) INFINITE E PLEX ZUEbR1X (Bt TECAN
NED; A RARTUK R [ R RS T A (B
) ARAHA].

FEEIERER (80~120. 200~300 H, # 5
W TAHRATD; RMEER RP-Cis (250 mmX 10
mm, 5 pm, HERH A R 2 7)); ODS (50
pum, HA YMC A#FD; #HEEAIEERI (GFs,
AT CEE. Aihik. & H k. BER
LPREE AR CEZ B RA TR A FD;
il L FEF s (G2 ER A F])D . DEME #55%
L 10%64- 17 (SEE Gibeo 7] HIRIIRFEIA
“f--0, (tumor necrosis factor-a, TNF-a) . F G HEM (5
DUE SRR AR AR CCK-8 WAl& (H
BAYRHAERATD; MHTA 40tk H o E AR
Bt PN A0 %-6 (interleukin-6, IL-
6) AL 2-1B Cinterleukin-1B, IL-1p) ELISA
A& (R ENEHEARARD.

1.2 #8

M SEERE T 2024 I THHT T-5 T EE 25k
FAEMRAT (b5 20240613), ZHHTrREEZ K2y
S RE K I B A LR L LB R S,
vaninii (Ljub) L. W. Zhou et Y. C. Dai [ T4 7521k,
WYIbRASENE (LHQ-RHI-2024-7) 1EI TR T HEEZ,
KB 2 SR S5 A 25 = 4A402 = .
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2 7k
21 REERESE

IR 588 7 544 (10.0 kgD FT433E 60 H
5, LA 95%BE S0°CM#AGZ I 12 h #2HL, #HE 3
U & HFEIORIE R W 4 19 S BE R IR B (275.5 2D
KA ZERUER PR BOR BRI A BERR &
BRAIE T REEAT 220, SRAMEBETAL 27.5 go B
% CBEHAL 108.5 g FHIE T BEHRAL 120.8 go

B PR B R BGHRAR F RE e AT til 7r 88, DL
SFRE-FEE (10 0—0: 1) BAREEVEML, 5% 10 A
Mo (Fr.A~J). Fr. B (4.4 g) FFIRERK: (3 5
B, DU EE-ESER 2B (10 0 0—0 1) BRIV,
2SN & ERE] S NS (Fr. BI~BS).
Fr. B3 (299 mg) 28 -1l £ 24 = KA CHEE-7K 50 -
50—100 : 0, 2.0 mL/min, R=60.0 min) 43575 %
7 N4 (Fr.B3.1~B3.7). Fr.B3.2 (33.6mg) &
et g A A CHEE-7K 38 1 62, 2.0 mL/min)
Atk BRI &Y 8 (4.8 mg, rR=24.1min) 17 (11.3
mg, R=28.1min). Fr.B3.5 (28.5mg) &l &
ERORAE (257K 58 1 42, 2.0mL/min) B34
Y4 (3.9mg, ®«R=79.1 min). Fr. B4 (2073.0 mg)
2 ODS FEfil, HEE-7K (40 1 60—100 : 0) FHE
Ve /53] 6 N4H4) (Fr. B4.1~B4.6). Fr. B4.1 (277.1
mg) &Ml & R m G A (HEE-7K 24 276, 2.0
mL/min) 73 &5 8] 7 M5 (Fr. B4.1.1~B4.1.7).
Fr.B4.1.2 (59.5 mg) £& -l 2 2w GRAH CHIE-7K
20 : 80, 2.0 mL/min) 7 4L B RLEH 9 (5.9
mg, r=48.1 min). Fr.B4.2 (60.1 mg) ZF#i# 7
BB (HE-/K 45 155, 2.0mL/min) 4> &4k,
BEMLEY) 6 (21.1 mg, ”R=46.3 min). Fr. B4.3
(200.7 mg) &Pl £ B = oA CFREE-/K 52 48,
2.0 mL/min) 43188 7 N4 (Fr. B43.1~
B4.3.8). Fr.B4.3.1 (32.3 mg) 462 & i A
(FIEE-7K 27 @ 73, 2.0 mL/min) 7} &4tk 5 38010 &
Y15 (6.4mg, :=26.0min). Fr. B4.4 (302.4 mg)
222t 25 B v G CRRE-7K 55+ 45, 2.0 mL/min)
I E1RE] 6 NMHS (Fr.B4.2.1~B4.2.6). Fr.B4.43
(43.5 mg) &M Lm0 (L M-7K 24 2 76,
2.0 mL/min) 73 S 403 ELEY 3 (27.6 mg, r=
27.8min), Fr.D (14.1 g) %4 ODS #:tait, HEE-/K
(20 : 80—100 : 0> BAFEEGEMLTE153] 9 4NMH 7 (Fr.
D1~D9). Fr. D2 (304.8 mg) £l % T = 8508H
BZ-7K 26 74, 2.0 mL/min) 7ME758) 5 M5 (Fr.

D2.1~D2.5). Fr.D2.3 (241.2mg) £ 4 A 3oi
A CFEE-7K 26 © 74, 2.0mL/min) 7 &4tk B8k &
Y1 (7.7 mg, ®=552min). Fr. D24 (41.1 mg) &
e ibll T R CFREE-/K 25 75, 2.0 mL/min) 43
EANARAEY 2 (7.8 mg, ®R=67.8min).

2.2 {EXFELEYX TNF-0 5580 MH7A 4HAE1E
SEHNH K& 2 AE E FrIE R

56, KA CCK-8 AT 7 B 1 5 M e 28
&P MHTA AEMIEES . K MHT7A ZHflf%
HRAREFL 5 X103 NMAFLEFN Z 96 FLMRUSTE 37 Ct 5%
CO, £57% 24 ho W2 N HRZH AR BE 43008 5+ 104
20 umol/L 1) 3 MIKFELZ54H, FH% 3 NEAL,
BT 5% CO, 1 37 ClEEMFHF. 24 h J5REAL
BIA 10 uL CCK-8 ¥, £ 37 CHMFTHEE 1 h
J&, FAEEFRAXAE 450 nm ALK S FLEIWROERE (4)
8, THE A%,

FLR, SR F CCKS8 ¥ 2 A% TNF-0, 755
MH7A 4 o 38 FE A0 PEOO), DL ZUGEN4 iy o 4 %
fRZ5%), MHTA 2H7ES 10%/54- MiE ) DMEM
H, F37.0 C. 5% CO, 5 T RE TR, HFhE] 96 1L
R (5X103AM4L), R/ H TNF-a (10 ng/mL)
FB 12 h, NN 5 pmol/L PHE 25 H &G4 AT 5. 10
20 pmol/L ) 3 MKFERFIAE it T35, 24 h J5
LI 10 uL CCK-8 iAW, 1E37 CHM4FiHE
1h, FEEFRUAE 450 nm ARSI A FLED 4 186, %A
ST 440 e F 4 B 0 i 5

I EE = (A e — A 50)/(A s — A 01)

#t—2 K H ELISA £V TNF-a %55 MH7A
M A RE T IL-6 A1 IL-1p 7K-F09, F TNF-o 7%
T MH7A #liffl)5, /@G FT7ER Bk, 5558 fEUR
SR AN EIEW, F AR TR S AR e BT
HIL-64 IL-1B & &K, FHBEFRCTE 450 nm 4b
R FLI A A, ARAEARAE R TR
3 #R
3.1 GHMEE

& 1. B TJoE MR [od +3.78 (c0.30,
MeOH); UV A1 (nm): 210 (4.06); IR vy (cm™):
3421,2923,1742,1655,1382,1107,1048; ECD (MeOH)
Jmax: 218 (+9.72) nm; HR-ESI-MS m/z: 305.136 8
[M+Na]* (115 AH CisH20sNa*, 305.1365). &i&
AL G WA RS A 2 5 TN CisHnOs, AN
HIFNEES 50 IR USRSV AAERR L (3421
em™D) FIPFE (1742em™). 'H-NMR i (% 1) &
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IR 2 AMEBEEA [0u7.39 (1H, d, J= 1.8 Hz, H-10)] £
[0u 5.69 (1H, m, H-4)], 2 AMHlEH 3L [651.89 (3H,
s, Me-13)] F [6n 1.21 (3H, s, Me-14)] 155 . 13C-
NMR Al DEPT #&E7R, ZWUWEWEHE 15 MrE
T ARG 2 ANHIE, 4 MIEHEE (O ANMETE FE oc
67.2), 5 MRHHE (2 ANMEAL IR EE 6¢83.6 AT 76.1)
A4 NEpR (1 AMBEHRIERK 6c176.7, 2 MUK Jc
138.4 1 131.2, 1 NMEAIK 6c76.2). HILEAR1L

#1 4418 'HF BC-NMR (600/150 MHz, CD;0D)

Table 1 'H and '*C NMR data of compound 1 (600/150
MHz, CD;0D)
AL JH ic
1 1.34(m),1.87 (overlapped) 25.0, CH2
2 2.13 (overlapped), 2.13 (overlapped) 27.4, CH2
3 138.4,C
4 569 (m) 123.4,CH
5  2.04 (overlapped), 2.21 (overlapped) 26.6, CH2
6 1.85 (overlapped) 42.4,CH
7 76.2,C
8 3.88(d,J=3.6Hz) 76.1, CH
9 5.25(dp,J=3.6,18Hz) 83.6, CH
10 7.39 (m) 150.1, CH
11 131.2,C
12 176.7,C
13 1.89(d, J=1.8Hz) 10.6, CHs
14 1.21(s) 20.0, CHs
15  3.92 (overlapped), 3.92 (overlapped) 67.2, CH2
OH OH
iV,

o

— 'H-'HCOSY - HMBC

G BE 2 A, KBS 1 1 'H Al BC-NMR
e 5 SRR IE LTI B, 1 5 phellilane D KB
SEARAIE, BEME T 1 ADNERTHEE [0n 3.92
(2H, m), 5c67.2], /b7 1 /MR, HAEEHIW, 1h
B NG 2 e B s i A S o

FEAAEY) 11 HMBC i+ (& 2), Ho-15 5 C-
2. C-3. C-4 2%, Me-14 5 C-6. C-7. C-8 K.
'H-'H COSY AT LU I 1 4> A ieffi & Fr Bt Ho-2/Ho-
1/H-6/Ha-5/H-4 LA K C-15 [0y 3.92 (2H, m), dc 67.2].
R, (AW C-15 NERREE, 22 1, Wi
THED P, E 1.

EALEWY) 1 [ NOESY it (K 2), Me-14 5
H-1 (o 1.34) #H%, Kk Me-14 5 C-1 [E{l]. Me-
14 5 H-9 2%, H-6 5 H-9 #i=¢, K Me-14. H-
6 1 H-9 4bF[H 1 » % &3] Co-C7-Cs-Co HIEFEVE K
Me-14 5 H-8 ff] NOESY #Hz<tt:, C-9 FAHXT#47
TEAE 2 Fhal e (1a F0 1b, & 2), Hk, XF DP4*
HATIRIE T, AR E R 1a (6R7,TR",857,95)
(RS T H AR S SLIREAT A FE S i (R?=0.999 0)
(E 3), Bk, #EaY 1 B8N
6R"7R",85°,9S". ECD 115 (& 4) 455K, L&
¥y 1 1525 ECD #4% 5145 ECD (6R,7R,85,95-1)
FEAR—FL, i TR E 1 4R 6R,TR,SS,
9S. £ SCI Finder #if], Z G NFILED,
YN TR Q.

Ay +
P Oy
ST T
r dy r P
"“\"'6_ T\’i& —\ V6 ﬁ'ﬁi
~++ 7 J[:
1a 1b
»1 NOESY

B2 &Y 1K95%E 'H-'H COSY. HMBC 1 NOESY #HX%/ES
Fig.2 Key 'H-'H COSY, HMBC and NOESY correlations of compound 1
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13C-NMR chemical calculations for two configurations and their DP4* probability analyses for compound 1
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Fig. 4 Experimental and calculated ECD spectra of

compound 1

&Y 2. AETCERK K HR-ESI-MS m/z:
319.116 1 [M+Na]* (IH54E C1sHaOsNa*, 319.1158)
i 58 713N CisHa006. 'H-NMR (600 MHz, CD;OD)
8:7.39 (1H, q, J = 1.7 Hz, H-10), 7.01 (1H, dd, J = 5.3,
2.9 Hz,H-4),5.26 (1H, dp, J=3.7, 1.8 Hz, H-9), 3.88 (1H,
d, J=3.7 Hz, H-8), 2.44 (2H, m, H-2b, 5b), 2.23 (2H, m,
H-2a, 5a), 1.94 (1H, m, H-1b), 1.90 (3H, t, /= 1.7 Hz, Me-
13), 1.85 (1H, ddd, J = 11.2, 5.0, 2.5 Hz, H-6), 1.32 (1H,
m, H-1a), 1.23 (3H, s, Me-14); 3C-NMR (150 MHz,
CD;0D) &: 177.5 (C-12), 171.9 (C-15), 151.0 (C-10),
141.9 (C-4), 132.3 (C-3), 132.1 (C-11), 84.5 (C-9), 77.0
(C-8), 76.8 (C-7), 42.5 (C-6), 28.6 (C-2), 27.1 (C-5),
25.4 (C-1),20.1 (C-14), 11.5 (C-13). 454 'H-NMR.
BC-NMR #4553 B 944 T A £ 5 STk 240 A xF
M, e &4 phellilane D

&Y 3: AETERHAR: HR-ESI-MS m/z:
289.141 9 [M-+Na]", i€ = 1N CisH2»04. 'H-
NMR (600 MHz, CDCl3) d: 7.32 (1H, m, H-10), 5.44
(1H, m, H-4), 5.09 (1H, dp, J=3.9, 1.8 Hz, H-9), 3.97
(1H, d, J = 3.9 Hz, H-8), 2.18 (1H, d, J= 16.5 Hz, H-
5b), 2.03 (1H, m, H-2b), 1.98 (2H, m, H-2a, 5a), 1.92
(3H, t,J=1.8 Hz, H-13), 1.82 (1H, overlapped, H-1b),
1.71 (1H, m, H-6), 1.65 (3H, s, Me-15), 1.35 (1H,
overlapped, H-1a), 1.24 (3H, s, Me-14); 3CNMR (150
MHz, CDCls) 6: 174.3 (C-12), 147.2 (C-10), 133.7 (C-
3), 130.6 (C-11), 120.5 (C-4), 80.9 (C-9), 75.9 (C-7),
74.7 (C-8), 39.9 (C-6), 30.6 (C-2), 25.6 (C-5), 24.4
(C-1), 20.4 (C-14), 23.2 (C-15), 10.7 (C-13). &iér
'H-NMR. "BC-NMR #5704, F-5 3Cwk i Ae Xt

e, #E & 40°8 phellilane C.

a4 LEMRY, [0]s +13.57 (¢ 0.17,
MeOH); HR-ESI-MS m/z:235.169 2 [M+H]", HiE
HAF N CisH»02. 'H NMR (600 MHz, CDCl5)
5:6.28 (1H, dd, J=15.5,9.6 Hz, H-7), 6.12 (1H, d, J =
15.5 Hz, H-8), 5.75 (1H, s, H-10), 4.76 (1H, s, H-14b),
4.53 (1H, s, H-14a), 2.54 (1H, d, J = 9.6 Hz, H-6), 2.29
(3H, s, Me-15), 2.28 (1H, m, H-4b), 2.04 (1H, m, H-
4a), 1.59 (2H, m, H-3), 1.50 (1H, m, H-2b), 1.34 (1H,
ddd, J=13.7, 8.7, 5.1 Hz, H-2a), 0.89 (3H, s, Me-12),
0.83 (3H, s, Me-13); 3C NMR (150 MHz, CDCl;) §:
172.9 (C-11), 154.8 (C-9), 149.5 (C-5), 137.1 (C-7),
135.4 (C-8), 117.6 (C-10), 109.0 (C-14), 58.0 (C-6),
39.0 (C-2),35.7(C-1), 34.4 (C-4), 29.4 (C-12), 23.6 (C-
13),23.2(C-3), 14.2 (C-15). %54 '"H-NMR., 3C-NMR
KA 3 M IR A BE S SR B A LR 02, i e
WA 4 N (+)-y-ionylideneacetic acid.

A 5. HEIIRY); HR-ESI-MS m/z: 249.330 0
[M+H]", #fiEH 75+ 308 CisHao03. 'THNMR (600
MHz, CDCls) d: 7.11 (1H, m, H-10), 5.52 (1H, m, H-
4),5.31 (1H, s, H-14b), 5.19 (1H, s, H-14a), 4.92 (1H, m,
H-9), 431 (1H, d, J = 5.1 Hz, H-8), 2.22 (1H, m, H-6),
2.17 (2H, m, H-2b, 5b), 2.01 (3H, m, H-2a, 5a, 1b), 1.95
(3H, s, Me-15), 1.76 (3H, s, Me-13), 1.63 (1H, m, H-1a);
13C NMR (150 MHz, CDCl3) 8: 173.9 (C-12), 151.3 (C-
7), 145.8 (C-10), 131.6 (C-3), 129.9 (C-11), 123.6 (C-4),
112.2 (C-14), 82.4 (C-9), 73.2 (C-8), 36.2 (C-6), 31.5 (C-
5),29.8 (C-2),27.2(C-1),22.7(C-13),10.8 (C-15). 4:&
'H-NMR. BC-NMR ##5 73 #3044 i 28l 5 k%l
AT IS, B E AN elgonene A«

WA 6: TR (FFEE), mp178~179 C;
HR-ESI-MS m/z: 179.195 0 [M+H]", #iEH0 TR
N CioH1003. 'H NMR (600 MHz, CD;0D) 6: 7.52
(1H, d, J=16.1 Hz, H-4), 7.08 (1H, d, J= 2.1 Hz, H-
6), 6.99 (1H, dd, J = 8.2, 2.1 Hz, H-10), 6.79 (1H, d,
J =282 Hz, H-9), 6.55 (1H, d, J = 16.1 Hz, H-3), 2.34
(3H, s, Me-1); '3C NMR (150 MHz, CD;0D) 6: 201.6
(C-2), 150.0 (C-8), 146.9 (C-4), 146.9 (C-7), 127.7 (C-
5), 124.7 (C-10), 123.5 (C-3), 115.3 (C-6), 116.6 (C-9),
27.0(C-1). 454 'TH-NMR. BC-NMR i 70 #r IH-45
BT A 20805 -5 SRR AH X EED, 2 A 540 6 24 3E-
4-(3,4- " F2 I IE)-3- T Id-2-

&Y 7. AETEERKR: HR-ESI-MS m/z:



-804 - F8 B 202628 $£57% B3 Chinese Traditional and Herbal Drugs 2026 February Vol. 57 No. 3

183.183 0 [M+H]", #fiEH 7+ AN CoHi00s. 'H-
NMR (600 MHz, CD;0D) §: 7.32 (1H, dd, J= 8.1, 2.1
Hz, H-2), 7.30 (1H, d, J = 2.1 Hz, H-6), 6.70 (1H, d,
J=8.1 Hz, H-5), 4.19 (2H, q, J = 7.1 Hz, H-8), 1.25
(3H, t, J = 7.1 Hz, Me-9); *C-NMR (150 MHz,
CD;OD) 6: 168.4 (C-7), 151.6 (C-4), 146.2 (C-3),
123.5 (C-1), 122.9 (C-6), 117.4 (C-5), 115.8 (C-2), 61.7
(C-8), 14.6 (C-9). 454 'H-NMR. '3C-NMR %5
MR A B 5 SCRREGE A X LEDS), w9
7 M 34-ZRIERHR L.

WEY 8: I EOTEIMA; HR-ESI-MS m/z:
161.180 0 [M—H]", g Ho 7N CioHi002. 'H-
NMR (600 MHz, CDCls) 6: 7.49 (1H, d, J = 16.2 Hz, H4),
745 (2H, d, J= 8.3 Hz, H-2/, 6)), 6.89 (2H, d, /= 8.3 Hz,
H-3,5"), 6.61 (1H, d, J = 16.2 Hz, H-3), 2.38 (3H, s, Me-
1); BC-NMR (150 MHz, CDCl3) 6: 199.5 (C-2), 158.6 (C-
4'), 1442 (C4), 130.4 (C-2/, 6), 126.9 (C-1"), 124.8 (C-3),
1162 (C-3',5",27.4 (C-1). %54 'TH-NMR. BC-NMR
Bl o M K BT B 5 SCERERE AR X DO, B e
WEH) 8 N E-A-SHFRIIRIE-3- T 1521

& 9: HE TG E MM K HR-ESI-MS m/z:
137.114 0 [M—H]", #iEH o ¥ N CHqOs5. 'H-
NMR (600 MHz, CD;OD) d: 9.66 (1H, s), 7.28 (1H,
dd, J=8.0, 2.0 Hz, H-6), 7.27 (1H, d, J= 2.0 Hz, H-2),
6.88 (1H, d, J = 8.0 Hz, H-5); 3C-NMR (150 MHz,
CD;0D) 6: 193.0 (C-7), 153.7 (C-4), 147.2 (C-3),
130.9 (C-1), 126.4 (C-6), 116.3 (C-5), 115.3 (C-2). 4%
£ '"H-NMR. BC-NMR ##fs 73 #r H-4 Br 5 4l 5 5
R AR ARG EEOT, W A 9 N LA .

3.2 EETER U EYR TNF-o 558 MHTA 4HA8
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Fig. 5 Evaluation of cytotoxicity of compounds 1-5
against MH7A cells at different concentrations
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model group, same as Fig. 7.
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Fig. 6 Inhibition of TNF-a-induced MH7A proliferation
by compounds 1—5 at 5, 10 and 20 pmol'L™! (x +s ,n=3)
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Fig. 7 Effect of compounds 1, 3 and 4 on IL-6 (A) and IL-1p (B) levels in TNF-a induced MH7A cells (x +s ,n = 3)
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