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Abstract: Eight polycyclic polyprenylated acylphloroglucinols (PPAPs) were isolated from the 95% ethanol
extract of Hypericum pseudohenryi by MCI column, silica gel column and preparative HPLC. These compounds
were defined as hypseudohenrin L (1), hyperbeanin P (2), furohyperforin (3), furoadhyperforin (4), ascyronone F
(5), attenuatumione E (6), hyphenrone T (7) and hyperforatone N (8), compound 1 is a new compound. Compounds
1, 3, 5, 7 showed an inhibitory effect on lipopolysaccharide (LPS)-induced nitric oxide (NO) production in macro-
phage cells.
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b BRAE (Hypericum pseudohenryi N. Robson) N
FETCR} (Guttiferae) <22 Bk JE Y, 2B HEYIE 2 BRAH
400 Fft, e 32 BRFAENE LA 9 20 BR 2 S IR0 e O i
(8] 7K = Wy 281k 54 (polycyclic polyprenylated acylpho-
roglucinols, PPAPs)!M, & — 2K BLAg 57 R 3% L 7 0 3
T T 5 A AR, o FE A IR B 5 MR SRS
S EREMEHEY T &2 CH 2 400 REMZ
FH D3 S22, A6 R A T i6 97 208 Ve R BT 48 L JR1E
JRGY A R R T H 4 . AR 24 B AR AT O
K, S BEYBA DR DU RPUAHEIRAT I
PRI SIS I, T JORE i B AR B R, 5 2 M
FRHERE 3 VARE O, DRI 6T R SR 24 0 ) e 4% 245 3040 Jot
SR AT AL, RIS EWRVISE AT . T
RIL— RHN e 205 R IF 1 R ), B4 21k
FER//E SN SUN R ST AN v ot T 4 T

AW FAE O 18] 28 =By 2K 73 1 AR B Aty 11,
FERE T ACIRBRAL 8] 28 =By 2K o3 (B 9T 5349 8 /M1
EEMRUED, &1 G . 456 KRN
F 9097 PRE® I G IR P 55 9 A D5, LA—%
R (NO) B AR FH AT S, i i b R R A8
PLRIEVER S, R MTT AR 7L 8 MG W% i 2 B
(LPS) 5 5 1 I A/ BUIE B Wk 48 i NO A= B 1) 52
Wi, 45 R, AP 1.3.5 817 % LPS 7 5 B bk 4t g
NO A= B¢ S 25 B4 1) 4 F, 3 B B A7 08 8 1 0 R
TEE.

FR5R
1 HHMEE

a1 LRy, [0]Y +22.4 (¢ 0.71, MeOH).
HH = 23 # 0 HOHE W] 4 7 A CHL, 04 (miz
569.383 0 [M + HY', i1 %1 569.383 7), ANEAIE M 10,
£ '"H NMR (500 MHz, CDCL,) 1% v, A W0 22 3] 2K 35
EREAE S, AR — S IR R AN A B 8 1 X0
HAES, BEEHEHME 0,097, 3H, d, J = 6.5 Hz;
1.08, 3H, d, J = 6.5 Hz; 2.69, 1H, sept, J = 6.5 Hz), &7
ZAEY PR REAAAE S T R, M X R 9 A LI
3155 0, 1.73 (3H, 5).1.70 (3H, 5)~ 1.70 (3H, 5). 1.66
(3H, s) 1.60 (3H, s). 1.57 (3H, s)- 1.37 (3H, s). 1.30
(3H, ). 1.05 (3H, s) M3 MHEAE T 9,536 (1H, t, J=
7.5 Hz).5.07 (1H, t,J = 6.5 Hz)~4.99 (1H, t, J = 7.0 Hz).
4545 °C NMR (125 MHz, CDCL), %L & #3647 354
WAE T, AT W3 AR LB R RS 5 (9. 209.3.206.6
203.1) A 1 ASXGEE P RE T (6. 111.1), FRfE 5
T ONAHURIEE, Rk, AW HAFAE 4N R

£ HMBC i 1, H-14 (6, 2.61) 5 3 AN Z= Bt #H 5%

(C-2, d. 203.1; C-3, 6, 77.7; C-4, 6. 111.1), H-24 (5,
2.12) 5 C-6 (6, 37.2)~C-7 (6. 46.0)~C-8 (J. 54.1).CH,-
29 (9, 13.9) #12%, H-30 (6, 2.05) 5 C-8.C-1 (9, 84.8) #fl
K, A T 34 A B S B W AL B, H CH,-29
N5 C-3 K, WAL E D1 BN Type A WA £ 52 )
FERUAR L 7] 28 =15 1 (bicycle polyprenylated acyl-
phloroglucinols, BPAPs) b &4). H-19 (5, 1.48) 5 C-4
(6 111.1).C-5 (d,. 61.6) FHK, 1M1 C-4 Xy X% E b, $7
N C-Co A E TR A 7 ISR I PR . = H &E (H-
22, 5, 1.30; H-23, 1.37) 5 WA~ 3% A Bk (C-20, . 82.0;
C-21, 6. 84.3) #HK, #i € T VU BRI IR DA I 2-F2 2L T
BEAFAE . C-A N AETE B — A DY AR W 3R 2 5k, o —
AR TR B RIR, RIILTE C,-C, 2 B AFE — DN
5K . ALE LT A5 A W 1 TR, LR H A )
B W1,

Figure 1 The structure of compound 1

1AW 1 FIAR S A4 7Y B ROESY SR 46 1 €« H-20
(6,4.29,d,J=5.5Hz) (LA —MEG T, RUERA
VU LK IR 34 1) BPAP &5 14 th iz SR 1 &b T p-H ),
N5 H-190 (5, 1.48, d, J=13.0 Hz) {1 ~TH 1 JLT-A
90 &, HL 4 Karplus 0PI ] 1, b if 799 AN & 1) 48 & i
LTS TF; 4572 H-20 &b F o-H ), W H g A dd
. C-7 Itk 2241 78 M 46.0, H H-6a (6, 2.54) 5 H-68
(8, 1.57) I EALRE ZE(E N 0.97, W0 C-7 AL 1) 130 ik
4b-F p-BLIAl . fE ROESY 1% v, W] LAML %2 3 CH,-29 (6,
1.05) 5 H-6p A KAE 5, 1 CH,-29 4k T g-HX 17 [7]
iR LWL 3 CH, -14 (5, 2.61) 5 H-7 (5, 1.34) [AIHH %
189, ME 3, 4 LS AL T B-H i) s R b4k &40 1 I AH
XF e BB E G B 2 B

WA 1 I 4] 14 B2 AR HL ECD BlE 54 & 4
kiiacylphnol A" {1’ AH 5 £ 48 ik 47 T L #ff s 19 (1 3)
& W1 F T 45 74 5 46 & 9 kitacylphnol A ZR4LL, X 51
TET AV C-4, 5 PHE HE DU AR IR, L&)
kiiacylphnol A Tl & VU S ML ARG 24, — 35 (1) BER% 55 A4H X 1)
A —5. (&Y ECD B 2k s 504
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Table 1 'H (500 MHz in CDCL,) and *C NMR (125 MHz in CDCL,) data for compound 1
No. O J,, mult No. O 0y, mult
1 84.8 - 18 25.9 1.70, s
2 203.1 - 19 31.1 1.48,d,J=13.0 Hz
2.97,dd,J=13.0,5.5 Hz
3 77.7 - 20 82.0 4.29,d,J=5.5Hz
4 111.1 - 21 84.3 -
5 61.6 - 22 28.0 1.30, s
6 372 1.57,t,J=14.0 Hz 23 21.9 137, s
2.54,dd, J=14.0, 4.0 Hz
7 46.0 1.34,m 24 27.9 1.68, m
2.12,m
8 54.1 - 25 122.5 4.99,t,J=17.0 Hz
9 206.6 - 26 133.4 -
10 209.3 - 27 183 1.70, s
11 412 2.69, sept, J= 6.5 Hz 28 18.2 1.57,s
12 21.7 0.97,d,J=6.5Hz 29 13.9 1.05,s
13 20.3 1.08,d,J=6.5 Hz 30 37.0 1.16,m
2.05, m
14 31.9 2.61,dd, J=14.0,7.5 Hz 31 25.6 1.88, m
2.91,dd, J=14.0,7.5 Hz 2.16,m
15 118.2 5.36,t,J=7.5Hz 32 124.7 5.07,t,J=6.5Hz
16 136.4 - 33 1315 -
17 26.4 1.73,s 34 25.9 1.66, s
35 17.9 1.60, s

22

Figure 2 Key 'H-'H COSY, HMBC and ROESY correlations of

compound 1

—— Compound 1
— Kiiacylphnol A

L L L "

-8 L
200 250 300 350 400
Wavelength / nm

Figure 3 The experimental ECD of compound 1

) kiiacylphnol A S35 #1155 ECD Bl i i 45 95 — 3,
Tifa & He a5 # B A 18, 38, 4R, SR, 7S, 8R, 23R, Kb &
)1 4 % N hypseudohenrin L

2 EEMENR

FIFH MTT 06 8 A 8] 2K = Wy 2840 & W it 47 40 B
LPS ifs 5 JR AR/ BUIE i W 40 B 7= 26 NO 2B R 2,
I LA FE KNS (Dex) M BHPEXT AT WA . &5 SRR W
AP 1.3.5 F07 %5 28 M K- NO (1) 7= A4 B A 25 1)
HIHEH (£2).

Table 2 Inhibition of lipopolysaccharide (LPS)-stimulated nitric

oxide (NO) production by compounds 1-8. Dex: Dexamethasone

NO inhibition Cell proliferation

Compound

rate inhibition rate
Dex 94.88% 8.26%
1 57.99% 7.63%
2 59.42% 26.18%
3 54.92% 11.97%
4 48.15% 33.37%
5 65.99% 6.67%
6 53.23% 26.29%
7 55.43% 11.54%
8 51.34% 37.64%
I ERSY

V-650 58 4T W73 66 B v J-815 [/ — k4 D't
H i+ (H A JASCO A #]); AUTOPOL V H 3l i Y 1X
(3 [ Rudolph Research Analytical 2 #); Nicolet 5700
{37 I AR 46 21 S8 6 1% X Nicolet is50 8 37 M- 42 4§ 41 41
J6 % X« Q Exactive ¥ AH €438 - 5T 1% B FH R4 (3%
Thermo Fisher Scientific 24 7); ECZ-400S ( H A< JEOL
73 A]); WNMR-I 500 (Q.One Instruments Ltd.); Bruker
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Av 111 500/600 %Y A% i 3 4% i 1% 4% (1% [F Bruker 2 7)),
fiE IR H 2 Bl i (F S L) ); LC-6AD 5
SPD-20A il £ 4 = 280 A 1 181X & 4t (H A Shimadzu
2vHE]); Agilent 1200 (73 #T AL 35 [H Agilent 22 7]); UG80
5 um, 250 mm x 20 mm ( H 4 Shiseido 2> &); Z g H
i (a4, 35 [H Fisher 2 7)), AR50 35 8 H 77 43
Mrati.

JERRFRAET 2017 4F 6 H K B = A WILT, JFH
b R B B AR A B 9 P 5k R 2 T e N R B R 4
22 Bk B AL IRFAL (H. pseudohenryi), b ABAT T
Bl % 2 B} 27 B 25 WD )T 5 BT AR 0 b AR =2, B A5 O No.
ID-24705.

1 REBSSE

T )b AR R EH E3 5y 25.4 ke, A H 95%
TN B 3 O, B UK 3 h, & OB 9] o
HERRE 1.7 kg, IR BIRE T 5 LAKH, HEK
R K 2 3 0 R K = SRR 1R R AL
3, B IR EOE IR E 1.2 kg, HIZREEL
MCIAE i, 60%~95% £ BEFRFEGEE, & I A [F) AR 1
Ay LA H] 9 NS Fr. 1~Fr. IX. % Fr. IV (232 g)
28 MCIHE (3, 45%~95% L BERAFE Ve, SL19 5] 94>
443 (Fr. IV.1~1V.9). Fr. IV.7 (115.9 g) 4 DIOL ¥ %
W - 2R T8 (1:0~0:01) BEEE S, & 15 3]
154 % (Fr. IV.7.1~1V.7.15). Fr.IV.7.8 (10.3 g) &
iR (200~300 H) A 1%, £l - 28 OBE (1:0~
0:1) BhEEBEML, 15 21 8 AN2H 73 (Fr. IV.7.8.1~1V.7.8.8).
4> Fr. 1V.7.8.2 (295 mg) £ ffil # HPLC (90% MeOH-
H,0) 7r & 4lith, 34591 (15 mg); 34 Fr. IV.7.8.3
(1 651 mg) Z:Hill % HPLC (93% MeOH-H,0) 4> & 41k,
BibE2 (7 mg). 4 (32 mg). 6 (22 mg).7 (28 mg).8
(108 mg); ¥t /) Fr. 1V.7.8.4 (814 mg) Z:#|4 HPLC (95%
CH,CN-H,0) 7 B 4lifl, 346543 (3 mg).5 (35 mg).
2 HHERE

a1 EEMIRY; [a]X +22.4 (¢ 0.71, MeOH);
UV (MeOH) /4, (log &) 204.0 (4.12) nm; ECD (MeOH)
A (A£) 300.0 (+1.74), 336.0 (+0.38), 366.5 (-0.42),
388.0 (+0.16) nm; IR v_ 2 974, 2 929, 2 872, 1 734,
1722, 1 697, 1 448, 1 379, 1 057, 987 cm™; '"H NMR
(CDCl,, 500 MHz) #1*C NMR (CDCl,, 125 MHz) % ¥
W, %% 1; HR-ESI-MS m/z 569.383 0 [M+H]" (it & 18
569.383 7, C,,H,,0,)-

k&2 LOuRY; HR-ESI-MS m/z 585.357 5,
[M+H]" (1+ 518 585.357 5, C,(H,,0;); '"H NMR (CDCl,,
400 MHz) 6,: 7.78 (1H, d, J = 6.0 Hz, H-12), 7.78 (1H,
d, J= 6.4 Hz, H-16), 7.45 (1H, t, J = 6.4 Hz, H-14), 7.31

(1H, t, J = 6.4 Hz, H-13), 7.31 (1H, t, J = 6.4 Hz, H-15),
5.93 (1H, d, J=7.6 Hz, H-33), 5.11 (1H, t, J=6.4 Hz, H-
18), 4.90 (1H, t, J = 5.6 Hz, H-28), 4.72 (1H, t, J = 7.2
Hz, H-23), 4.42 (1H, d, J =9.6 Hz, H-35), 3.66 (1H, t,
J =9.2 Hz, H-34), 3.16~3.27 (1H, m, H-17), 2.72 (1H,
dd, J = 10.4, 7.2 Hz, H-22a), 2.59 (1H, m, H-7), 2.37
(1H, d, J= 5.6 Hz, H-6a), 2.37 (1H, dd, J = 10.4, 7.2 Hz,
H-22b), 1.97~2.12 (2H, m, H-27), 1.72 (3H, s, H-20),
1.69 (3H, s, H-30), 1.66 (3H, s, H-21), 1.64 (3H, s, H-
32), 1.58 (3H, s, H-31), 1.53 (3H, s, H-25), 1.42 (1H, t,
J =10.4 Hz, H-6b), 1.38 (3H, s, H-26), 1.34 (3H, s, H-
37), 1.31 (3H, s, H-38); *C NMR (CDCl,, 100 MHz) §.:
74.6 (C-1), 166.1 (C-2), 125.0 (C-3), 199.7 (C-4), 62.8
(C-5), 43.4 (C-6), 39.0 (C-7), 145.8 (C-8), 204.7 (C-9),
195.5 (C-10), 136.8 (C-11), 128.4 (C-12), 128.6 (C-13),
132.8 (C-14), 128.6 (C-15), 128.4 (C-16), 22.6 (C-17),
120.7 (C-18), 133.2 (C-19), 26.1 (C-20), 18.1 (C-21),
40.0 (C-22), 118.2 (C-23), 136.1 (C-24), 26.2 (C-25),
17.7 (C-26), 32.9 (C-27), 122.0 (C-28), 133.6 (C-29),
25.9 (C-30), 18.3 (C-31), 19.3 (C-32), 134.6 (C-33),
51.5 (C-34), 73.2 (C-35), 90.8 (C-36), 28.5 (C-37), 19.9
(C-38). LA b H# 5 SOk ko A — 2, W% e ik
4N hyperbeanin P.

&3 LEMIRY; HR-ESI-MS m/z 553.388 7,
[M+H]" (i151E585.388 7, C,;H,,0.); 'H NMR (400 MHz,
CDCL,) 6,;: 5.08 (1H, br dd, J = 6.8, 5.2 Hz, H-27), 5.04
(1H, m, H-17), 4.94 (1H, m, H-22), 4.63 (1H, dd, J =
10.8, 10.8 Hz, H-32), 4.55 (1H, dd, J = 10.8, 10.8 Hz, H-
32), 3.11 (1H, br dd, J = 14.4, 14.4 Hz, H-26a), 3.00
(1H, br dd, J = 14.4, 14.4 Hz, H-26b), 2.64 (1H, dd, J =
13.2, 13.2 Hz, H-31a), 2.14 (1H, m, H-16a), 2.05 (1H, m,
H-15a), 2.01 (1H, br dd, J = 8.0, 8.0 Hz, H-5a), 1.99 (1H,
qq, J = 8.0, 8.0 Hz, H-11), 1.95 (1H, m, H-16b), 1.80
(2H, m, H-21), 1.77 (1H, dd, J = 12.0, 12.0 Hz, H-31b),
1.70 (3H, s, H-24), 1.70 (3H, s, H-30), 1.68 (3H, br s, H-
19), 1.68 (3H, br s, H-29), 1.63 (3H, br s, H-20), 1.62
(1H, m, H-4), 1.58 (3H, s, H-25), 1.51 (1H, dd, J = 2.4,
2.8 Hz, H-5b), 1.36 (3H, s, H-34), 1.30 (1H, m, H-15b),
1.20 (3H, s, H-35), 1.08 (3H, d, J = 8.0 Hz, H-12), 1.03
(3H, s, H-14), 1.00 (3H, d, J = 8.0 Hz, H-13); "C NMR
(100 MHz, CDCL,) J.: 204.7 (C-1), 83.4 (C-2), 48.4 (C-
3), 43.4 (C-4), 38.2 (C-5), 59.6 (C-6), 173.1 (C-7), 116.8
(C-8), 192.9 (C-9), 209.6 (C-10), 42.1 (C-11), 20.5 (C-
12), 21.5 (C-13), 13.6 (C-14), 36.5 (C-15), 25.3 (C-16),
124.9 (C-17), 131.2 (C-18), 25.8 (C-19), 17.8 (C-20),
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27.0 (C-21), 122.4 (C-22), 133.7 (C-23), 25.8 (C-24),
18.0 (C-25), 22.3 (C-26), 121.3 (C-27), 132.7 (C-28),
25.8 (C-29), 17.8 (C-30), 30.3 (C-31), 90.3 (C-32), 71.0
(C-33), 27.2 (C-34), 24.2 (C-35). LA ¥ 5 STkl
T8 HE A — 5, W% € A Y)°8 furohyperforin.

a4 TEMHIRY); HR-ESI-MS m/z 567.405 1,
[M+H]" (51 567.404 4, C, H,,0,); 'HNMR (400 MHz,
CD,0OD) 6,: 5.11 (1H, br t, J = 4.8 Hz, H-17), 5.11 (1H,
br t, J = 4.8 Hz, H-27), 4.88 (1H, t, J = 4.4 Hz, H-22),
4.61 (1H, dd, J = 3.2, 7.2 Hz, H-32), 3.09 (1H, dd, J =
4.0, 10.4 Hz, H-26a), 2.97 (1H, dd, J = 5.2, 10.4 Hz, H-
26b), 2.61 (1H, dd, J = 7.2, 9.6 Hz, H-31a), 2.15 (2H, m,
H-21),2.13 (1H, m, H-16a), 2.01 (1H, dd,/=2.8, 10.0 Hz,
H-5a), 1.93 (1H, m, H-15a), 1.92 (1H, m, H-16b), 1.84
(1H, dd, J= 3.6, 9.6 Hz, H-31b), 1.72 (1H, m, H-11), 1.70
(3H, s, H-24), 1.70 (3H, s, H-30), 1.69 (2H, m, H-13b),
1.67 (3H, s, H-29), 1.64 (3H, s, H-19), 1.62 (1H, m, H-
4),1.59 (3H, s, H-20), 1.57 (3H, s, H-25), 1.54 (1H, t, J =
9.6 Hz, H-5b), 1.30 (1H, m, H-15b), 1.30 (3H, s, H-34),
1.22 (1H, m, H-13a), 1.18 (1H, s, H-35), 1.03 (3H, d,
J = 3.6 Hz, H-12), 1.01 (3H, s, H-14), 0.74 (13-OCH,);
3C NMR (100 MHz, CD,0D) d,: 204.6 (C-1), 83.3 (C-
2), 48.5 (C-3), 43.0 (C-4), 37.8 (C-5), 59.6 (C-6), 174.7
(C-7), 116.2 (C-8), 193.4 (C-9), 209.7 (C-10), 48.5 (C-
11), 16.7 (C-12), 27.2 (C-13), 13.1 (C-14), 36.5 (C-15),
24.8 (C-16), 124.6 (C-17), 130.7 (C-18), 24.8 (C-19),
16.7 (C-20), 27.2 (C-21), 122.2 (C-22), 133.2 (C-23),
26.8 (C-24), 16.7 (C-25),21.7 (C-26), 121.4 (C-27), 131.8
(C-28),24.8 (C-29), 16.7 (C-30),29.5 (C-31), 90.8 (C-32),
70.0 (C-33), 26.8 (C-34), 24.2 (C-35), 10.6 (13-OCH,).
DL b 24 5 SCHR o B AR — 5, S SR
furoadhyperforin.

a5 FTEHIRY); HR-ESI-MS m/z 587.372 8,
[M+H]" ((H518.587.373 1, C,H,,0,); "H NMR (500 MHz,
CDCL,) d,: 7.56 (1H, d, J = 10.0 Hz, H-12), 7.56 (1H, d,
J=10.0 Hz, H-16), 7.48 (1H, t, J = 9.5 Hz, H-14), 7.34
(1H, dd, J = 8.8, 7.2 Hz, H-13), 7.34 (1H, dd, J = 10.0,
9.5 Hz, H-15), 5.02 (1H, m, H-19), 4.99 (1H, m, H-25),
4.95 (1H, m, H-30), 4.59 (1H, t, J = 10.0 Hz, H-35),
2.94 (1H, dd, J = 10.0, 4.5 Hz, H-34), 2.56 (1H, m, H-
29b), 2.47 (1H, m, H-29a), 2.11 (1H, m, H-24), 2.09
(1H, m, H-18), 2.01 (1H, m, H-9a), 1.80 (1H, m, H-8),
1.69 (1H, m, H-17), 1.67 (3H, s, H-27), 1.67 (3H, s, H-
32), 1.66 (3H, s, H-33), 1.64 (3H, s, H-21), 1.59 (3H, s,
H-22), 1.57 (3H, s, H-28), 1.44 (1H, m, H-9b), 1.25 (3H,

s, H-23), 0.90 (3H, s, H-37), 0.86 (3H, s, H-38); °C NMR
(125 MHz, CDCl,) d,.: 70.7 (C-1), 207.0 (C-2), 65.1 (C-3),
190.6 (C-4), 171.8 (C-5), 118.9 (C-6), 49.5 (C-7), 41.6
(C-8), 41.1 (C-9), 193.4 (C-10), 137.8 (C-11), 128.6 (C-
12), 128.3 (C-13), 132.8 (C-14), 128.3 (C-15), 128.6 (C-
16), 38.0 (C-17), 25.8 (C-18), 124.4 (C-19), 131.9 (C-
20), 25.8 (C-21), 17.9 (C-22), 15.0 (C-23), 28.3 (C-24),
122.3 (C-25), 133.8 (C-26), 25.8 (C-27), 17.9 (C-28), 29.5
(C-29), 119.6 (C-30), 134.9 (C-31), 18.2 (C-32), 26.0 (C-
33), 26.2 (C-34), 93.7 (C-35), 70.7 (C-36), 24.0 (C-37),
26.5 (C-38). LA b #0455 SCmRUM ol 2 AR — 5, Wk
SE 9N ascyronone Fo

a6 FTEMIRY); HR-ESI-MS m/z 553.388 7,
[M+H]" ((H518.553.388 7, C,.H,0,); "H NMR (400 MHz,
CDCL,) 6,: 5.00 (1H, dd, J = 9.2, 5.6 Hz, H-20), 5.00
(1H, dd, J = 9.2, 5.6 Hz, H-32), 4.94 (1H, t, J = 6.0 Hz,
H-25), 4.77 (1H, t, J = 8.0 Hz, H-11), 2.95 (2H, d, J =
8.0 Hz, H-10), 2.55 (1H, dd, J = 8.8, 5.2 Hz, H-16), 2.44
(2H, dd, J = 10.4, 5.6 Hz, H-19), 2.07 (1H, dd, J = 6.0,
4.8 Hz, H-24a), 2.00 (1H, dd, J = 8.8, 5.2 Hz, H-31a),
1.94 (1H, dd, J = 8.4, 5.2 Hz, H-31b), 1.78 (2H, dd, J =
9.2, 2.8 Hz, H-6), 1.70 (1H, m, H-24b), 1.68 (1H, s, H-
7), 1.67 (3H, s, H-27), 1.67 (2H, s, H-30), 1.64 (3H, s, H-
23), 1.63 (3H, s, H-33), 1.57 (3H, s, H-35), 1.55 (3H, s,
H-28), 1.42 (3H, m, H-13), 1.22 (3H, 5, H-14), 1.20 (3H, s,
H-18), 1.18 (3H, s, H-17), 1.12 (3H, s, H-29); *C NMR
(100 MHz, CDCL,) d.: 74.2 (C-1), 171.6 (C-2), 120.8 (C-
3), 190.8 (C-4), 64.0 (C-5), 39.6 (C-6), 42.4 (C-7), 47.7
(C-8), 205.8 (C-9), 26.9 (C-10), 94.0 (C-11), 71.2 (C-
12), 27.1 (C-13), 25.4 (C-14), 208.9 (C-15), 41.0 (C-16),
21.2(C-17),21.2(C-18),29.4 (C-19), 119.7 (C-20), 134.4
(C-21), 26.0 (C-22), 18.2 (C-23), 28.3 (C-24), 122.4 (C-
25), 133.6 (C-26), 26.1 (C-27), 17.9 (C-28), 14.6 (C-29),
38.2 (C-30), 24.4 (C-31), 124.5 (C-32), 131.8 (C-33),
25.8 (C-34), 18.2 (C-35). VL ¥ 55 SC R 3 A
— 3, W% AL G50 attenuatumione E.

wEMT TEMIRY); HR-ESI-MS m/z 569.383 5,
[M+H]" (i1571E569.383 6, C,,H,,0,); 'HNMR (400 MHz,
CD,0OD) 4,;: 5.09 (1H, t, J = 6.4 Hz, H-18), 5.01 (1H, t,
J = 6.0 Hz, H-35), 4.87 (1H, t, J = 6.0 Hz, H-28), 3.79
(1H, m, H-23), 2.91 (1H, sept, J = 4.8 Hz, H-11), 2.69
(1H, dd, J = 8.0, 6.4 Hz, H-17a), 2.55 (1H, dd, J = 8.0,
6.4 Hz, H-17b), 2.15 (2H, t, J = 8.8 Hz, H-6), 2.06 (1H,
m, H-34a), 2.05 (2H, m, H-22), 1.87 (1H, m, H-34b),
1.75 (1H, m, H-33a), 1.68 (2H, t, J = 4.0 Hz, H-27), 1.65
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(3H, s, H-30), 1.65 (3H, s, H-20), 1.64 (3H, s, H-21),
1.62 (3H, s, H-37), 1.55 (3H, s, H-38), 1.52 (3H, s, H-
31), 1.43 (3H, s, H-25), 1.33 (3H, s, H-26), 1.27 (3H, s,
H-32), 1.24 (1H, m, H-33b), 1.09 (3H, d, J = 4.8 Hz, H-
13), 0.92 (3H, d, J = 4.8 Hz, H-12), 0.75 (1H, m, H-7);
“C NMR (100 MHz, CD,0D) 6.: 77.4 (C-1), 206.9 (C-
2), 97.5 (C-3), 210.0 (C-4), 46.7 (C-5), 35.2 (C-6), 46.7
(C-7), 45.2 (C-8), 110.0 (C-9), 210.0 (C-10), 44.3 (C-
11), 21.0 (C-12), 19.6 (C-13), 24.2 (C-14), 117.1 (C-15),
137.8 (C-16), 26.0 (C-17), 18.0 (C-18), 31.4 (C-19),
69.1 (C-20), 80.5 (C-21), 28.0 (C-22), 25.9 (C-23), 28.9
(C-24), 123.9 (C-25), 133.9 (C-26), 26.1 (C-27), 18.2 (C-
28), 13.8 (C-29), 39.0 (C-30), 26.6 (C-31), 125.9 (C-32),
132.0 (C-33), 26.1 (C-34), 17.8 (C-35). LA E¥¥E 5 X
RV R IE S A — 2, W 24 A N hyphenrone T

wE8  TEMIRY); HR-ESI-MS m/z 639.386 5,
[M+Na] * (it % 18 639.386 7, C,H,ONa); 'H NMR
(400 MHz, CDCl,) §,;: 5.08 (1H, t, J = 7.6 Hz, 1H-16),
4.89 (1H, t, J = 6.8 Hz, H-26), 3.79 (1H, t, J = 4.4 Hz,
H-21), 3.26 (1H, overlapped, H-33), 3.18 (34-OCH,),
2.97 (1H, sept, J = 6.4 Hz, H-11), 2.66 (1H, dd, J = 15.2,
7.2 Hz, H-15b), 2.56 (1H, dd, J = 15.2, 7.8 Hz, H-15a),
2.29 (2H, overlapped, H-6), 2.12 (2H, m, H-25), 2.08
(2H, dd, J = 14.8, 42 Hz, H-20), 1.67 (3H, s, H-18),
1.67 (3H, s, H-28), 1.64 (3H, s, H-19), 1.53 (3H, s, H-
29), 1.43 (3H, s, H-23), 1.32 (3H, s, H-24), 1.26 (3H, s,
H-30), 1.82 (2H, m, H-31), 1.22 (2H, m, H-32), 1.09
(3H, d, J = 6.4 Hz, H-13), 1.09 (3H, s, H-35), 1.05 (3H,
s, H-36), 0.92 (3H, d, J = 6.4 Hz, H-12), 0.78 (1H, m, H-
7); "C NMR (100 MHz, CDCL,) é.: 76.9 (C-1), 206.5
(C-2), 97.0 (C-3), 209.3 (C-4), 49.2 (C-5), 34.7 (C-6),
46.5 (C-7), 44.8 (C-8), 109.6 (C-9), 209.3 (C-10), 44.8
(C-11), 21.0 (C-12), 19.7 (C-13), 23.9 (C-14), 117.0 (C-
15), 137.2 (C-16), 26.1 (C-17), 18.2 (C-18), 30.5 (C-19),
68.7 (C-20), 80.0 (C-21), 27.8 (C-22), 26.1 (C-23), 28.4
(C-24), 124.0 (C-25), 133.2 (C-26), 26.1 (C-27), 18.1 (C-
28), 13.8 (C-29), 36.2 (C-30), 29.3 (C-31), 77.9 (C-32),
78.0 (C-33), 21.0 (C-34), 20.9 (C-35), 49.2 (34-OCH,).
DA b E 4 5 SO R oE B AR — 5, S SR
hyperforatone N.
3 MmARTEMIFIE

SIS 16 FH ) 20 AR A DR AR DS BRE i R A i, G
AIEAE G 2 B LPS 55 T A NOE RN T, 2 5
FA T IR N, A 2 Fh 98 i G e ik FE AT A 5 95 B e
IR A A KT o JE A T R AR R 1)) R B

S NO A i, AT AR AR SN LS R I A — € Bt
RAEPERZH 7 B SRR bR o BUEAR/IN BRI i B0k
41 f AT T 96 LR, In A A AL S (10 pmol L)
RV ) 458 94 55 1) o 4 5 118 24 Dex TRAR Y™ 1 by 2RSS, N
1 pg-mL" ) LPS T 37 °C.5% CO, B 372 fi b 5 9% 24 h
Jii, W BE _EIE W, K FH Griess ¥ %E NO B & & (NO I
il 22.%), [FIIFFH MTT 200 8 40 B 3 55 #1268 . 15040
TETN, R2HPMLEW1.3.5F177E 10 pmol- L™ %
LPS if5 5 5 AR /N BROE i I 40 il NO 2B Bl LA 5 3 1)
IS, 45 R BB EST RN

B0t A R 2R B 29 YD 9T P 2 B A A S AR
ZIMERAEF & H AT P TS .
YE#H BTk Tk B DTSLI0 A S8 VIR SRS ISR
HEAT 50 B8 SEIS A0 Ak S ) S5 K 5 0 s 35 I R AR SRR AL
RV R B 2Rk 6 T Rk K SUE
FUZE ARG A SCAAELEAT AT R 25 1P 2

il
%
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