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EEAPESR] RAREZE(LPS) S/ RE VR0 (RAW 264. 7) SR HR 4 B AL G W) E 47T BT R 05 M i 2
R NOR G 2.3 11,16 121 A NO BEE T, Horb k&4 16 (1) NO il /R FHBS , L IC,, H ) 10.47 =+
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Abstract ; This study aims to invstigate the chemical constituents from Pinelliae Rhizoma and their anti-inflammatory activity.
Twenty-six compounds were isolated and purified from the ethyl acetate extract of Pinelliae Rhizoma silica gel , MCI,ODS and
Toyopearl HW-40C column chromatography and semi-preparative HPLC methods. Their chemical structures were elucidated
by physiochemical properties and spectral data as cyclo-( L-Pro-8-hydroxy-D-Ile) (1) ,cyclo-( L-Pro-L-Leu) (2),cyclo-( L-
Pro-L-Phe) (3),cyclo-(L-Pro-L-Val) (4),adenosine (5),5'-S-methyl-5’-thioadenosine (6) ,2’-methoxyadenosine (7),
adenine (8),1,8, 15-triazecycloterpine-2, 9, 16-trione (9),1,8, 15, 22-tetraazacyclooctacosane-2 , 9, 16, 23-tetraketone
(10),1,8,15,22,29-pentaaza-pentadecane-2,9,16,23 ,30-pentanone (11) ,diethylene glycol azelate (12) , glycerol monop-
almitate (13) , glycerin monolinoleate (14) ,9,12-octadecadienoic acid N-(2-hydroxyethyl) (15),2-butoxyethyl linolenate
(16),(2S5)-1-0-(9Z ,12Z-octadecandienyl ) -3-0-B-galactosyl glycerol (17) ,B-sitosteryl-38-glucopyranoside-6'-0-palmitate
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ORI (221100310400 )
* W {E/E# E-mail :liping_dai@ hactem. edu. cn;zhmwl23@ 163. com



1340 KIRF=YIBE R 5T K

Vol. 36

(18) ,bis (2-ethylhexyl) phthalate (19) ,lariciresinol (20) ,lariciresinol-9-0-8-glucopyranoside (21) , ( + ) -epipinoresinol-

4'-0-B-glucopyranoside (22), ( + ) -isolariciresinol-9'-0-B-glucopyranoside (23), ( + ) -isolariciresinol-9-0-B-glucopyrano-
side (24) ,vanillic acid (25) ,and (E) -p-coumaroyl alcohol (26). Compounds 1,3,4,8-12,15,16,19 and 23 were isolated

from Pinelliae Rhizoma for the first time. Some of isolated compounds were further evaluated for their anti-inflammatory activi-

ty in lipopolysaccharide (LPS)-induced mouse macrophage (RAW 264.7) cells. The results showed that compounds 2,3,
11,16 and 21 had inhibitory effects on NO release,and compound 16 had stronger NO inhibition with ICy; values of 10.47 +

0.89 pmol/L.

Key words : Pinelliae Rhizoma ;ethyl acetate fraction;chemical compositions ;anti-inflammatory activity

225 ( Pinelliae Rhizoma) K R Y2 B
Pinellia ternata ( Thunb. ) Breit. [z B
MR, A, AL E I, BT (Rl R A B
20 LA BB AR EE , R  1E K, S A i st
BN R T 2y, (€ e ) ik =i 7
I 42 1, o 20 EoRAERRE YL R E AR L
RSPV &TE DS S-S e EE T AR S
B0 CEREANA RIS Z 4 B R O
PR R E A BB s R
HAYUE Y SO B B ESEEM . Bi24,
X 5 oY 22 4 T 7R 2 LA T I 25 350 A AL
PSS 24 AT 5 0 T, T 2 B LR 2 (1 Ak 27 1)
S HAEFABLRIAE TR 30 AR IE T A= W00 4% 400
AHLIR KB R S5 D sy . HAL G IR
JoT BE Al 1 AN T T , e A7 RGIEH R A 72400 PR, AR 52
55 LI B O T A BORALAE I WF T 4, %) He
AT ANE A2 o7 43 B TN A5 1 B 5, I8 43 B
G YIR N2 HE (LPS) i S/ BB We 40 /il ( RAW
264.7) BERIIEATHT 9 1 MRk , LUIA Ay e BH > 5 24
RO 5 B R
1 w57
1.1 ##L USR5

LM F 2021 4E 9 H R A AR A T R
B, 2T v R 2 R 24 2 B AR I P AR S E
K BB Y 2k & Pinellia ternata ( Thunb. ) Breit.
AR ZE RE L (NO. 2021-0901 ) £ T B2 4
My AT AT R A DR E R PG

Bruker AV-500 #% #% 4L % X ( 7% [E Bruker /%
7] ) ; UPLC-Oribtrap-Exploris-120-MS ¥ AH {2 3% J5i 1%
R (TR MR B 2 F]) 5 U3000 B OB AR €4
TEAL (PDA Al &% , FEER R H/RBHE A F]) 5 LC 52 7Y
A AR (AL AR A F]) o

ODS(40 ~ 60 um, HZA YMC /3 &) ) ; Toyopearl
BERCI B HW-40C (b o 9 3 5o Bl &k SR A IR A
) s REMEAR ( GFs, ) (FE €8 1% £ i (100 ~ 200 H |

200 ~300 H) (F B #EHEAAT) ) ; YMC-Triart C g}
il AE (10 mm x 250 mm,5 pm; JEETER T R K
JEA KR A ) ; BEmk #5 ( methylthiazolyldiphenyl-tet-
razolium bromide, MTT ) F1 fi§ £ ## ( lipopolysaccha-
ride, LPS) (JU i R E LA RAF]) s A4k %% DM-
SO . BB 35 % ( dulbecco’s modified eagle medium,
DMEM) Flji& 4= 1ML 35 ( fetal bovine serum, FBS) ( #37X
TR AR RA A o AR ( E i e
MAEARHE A ) s TBE . CIE (B 2k, 5 R b2y
Al ) s HAIGR] (o3 Hral, REES A ) o
1.2 RBE5SE

WCEE 35 kg, H 75% LR 40 min, [m]37 $2
W3 U, AR 2 he B IR IOGROITAE 60 °C T s ik
AR IOWIR, AT 2 kgo BRBEMAL
f R Ak SR A 55 MR A, 153 5]
LTRCTRTRAL 117.0 g FIIE T B ES AL 280.0 g, R
FHREAE X 2R SR AL AT 70 B, LA
t-HEE (100% —0% ) B FEBEN , 152 7 D253 Fr. 1
~Fr. 7,

Fr.3(9.1 g) £ Toyo #: (a3, F — 5 H Joe-H %
(1:1) Bt , 45 Fr.3-1 ~Fr. 34, Fr.32(6.0 g) &
Sephadex LH 20 #Ef ( — 5 P be-FHBE 12 1) #6555,
5 Fr.32-1 ~Fr.323, Fr.3-2-1(1.0 ¢) F2EH14
WOAR €38 (70% 2 NiE-7K) A3 34659 12 (4.0
mg,ty = 37.2 min) , Fr.3-22(1.9 g) FIEH 8% AH
5 (70% L) 73 BB &) 14(8.3 mg, 1y =
43.1 min) , Fr.3-3(0.9 g) 2 ODS HE@3%, ZHF-/K
(5% —25% ) ¥ & e i, 15 Fr. 3-3-1 ~ Fr. 3-3-12,
Fr.3-3-1(84.7 mg) Il %5 W AH2E AL (8% £ -
) BEMLE Y 25(5.2 mg, 1, = 46.3 min), Fr. 3-
3-2(44.2 mg) HAEHIFEMAHLEAL (5% LNE-/K) 75 5
e 4(7.4 mg,t, = 53.2 min) , Fr.3-3-6(149.2
mg) F2EHI B AR AL (10% 26 -K) B33k &9 1
(20.6 mg,t; = 41.6 min) .26 (5.5 mg,t;, = 48.0
min) 1 2(7.2 mg,t; = 55.8 min), Fr.3-3-8(98.5
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mg) F A ARSI (15% 2 85-7K) 15 314k A4 3
(8.7 mg,ty, = 38.2 min), Fr.3-3-12(83.9 mg) A
il B AR AL (21% 27K ) 15864549 20 (6.0
mg,t, = 40.1 min) ,

Fr.4(15.2 g) £ ODS H:{aik, I EE-/K (30% —
90% ) B BEVESE , #5 Fr. 4-1 ~Fr.4-2, Fr.42(1.5 ¢)
2 ODS A3, ZME-7K (30% —65% ) B FEVEI , 15
Fr.4-2-1 ~Fr. 4-2-18, Fr.4-2-13(126.0 mg) 2241
WAL (50% L E-/K) 15 2146 &9 17 (18.5
mg,t; = 95.4 min) , Fr.4-2-15(81.4 mg) £2F %%
WAL (55% CNE-7K) 1521 G 9 15(18. 4 mg, 1,
= 116. 3 min) FIfL &5 16 (4. 4 mg, 1, = 126.0
min) .

Fr.6(20.0 g) £ ODS #: (a3, H EE-/K (30% —
90% ) BRI, 15 Fr. 6-1 ~Fr. 62, Fr.6-1 845
i 2L A9 18(10.0 mg) , Fr.6-1(5.7 g) £ ODS
t A, FEE-K (5% —50% ) B FE VR, 75 Fr. 6-1-1
~Fr. 6-124, Fr. 6-1-1 (2.8 g) 2 Y1 4 W AH 4 4k
(8% W BE-7K ) 154 2 fb 5 4 8 (6. 6 mg, 1, = 34.2
min) , Fr.6-1-2(239.7 mg) & 45 A E4LE Y 5
(8.0 mg), Fr.6-1-5(30. 1 mg) % i 4% W #H 4l 1k
(13% W EE-K) 158G 7(7.2 mg, 1, = 29.0
min) . Fr.6-1-13(59.5 mg) &2 £ W A 44k (8%
CIE-K) G 9(5.8 mg, 1y = 45.8 min)
Fr.6-1-15(69.2 mg) 28 -1l £ W AH 214k (10% 2 )1F-
K)SFEMEEY 6(13.2 mg,t; = 50.2 min), Fr. 6-
1-17(24.2 mg) Pl £ AR Al AL (12% ZRE-7K ) 15
FbEY 23(2.5 mg,ty = 72.1 min) , Fr. 6-1-20
(91.4 mg) 22l 2 WA 4l AL (15% 2 E-7K) #5351
&Y 21 (8.8 mg,ty = 58.3 min), Fr. 6-1-22
(63.7 mg) 22l AN LA (15% 2 E-7K) #5351
A 11 (19.1 mg, 1, = 40.6 min) Fl{LE Y 22
(4.2 mg,t, = 91.1 min) , Fr.6-2(6.6 g)%: ODS
JEAE, ZIE-7K (10% —50% ) #6 FE Ve, 45 Fr. 6-2-1
~Fr.6-2-19, Fr.6-2-6 (25.0 mg) £ - i £ W HH 4l
6 (13% 2 0E-K) 3 EMEA % 10(5.5 mg, 1, = 27.3
min) , Fr.6-2-9(30.2 mg) £ 4 AR 24k (13%
CIE-K) 2L E Y 24 (2.0 mg, 1, = 45.3 min)
Fr.6-2-18(1.5 g) % ODS /A, Z -7k (65% —
85% ) Bh BE VL, #5 Fr. 6-2-18-1 ~ Fr. 6-2-18-13, Fr.
6-2-18-4(191.9 mg) &Y 25 W AH L6 1L (76 % )i -
K)EEMEEY 13(13.7 mg,t, = 47.0 min) , Fr.6-
2-18-12(90. 3 mg) £ - il #& W AH 2l 4k (86% -

KRB EY 19(4.7 mg,1, = 61.5 min) ,
1.3 JmAFHENE
1.3.1 mpei&h =k

R MTT Fe o 3 00 5 20 M 7735 R out
AR IR LT () RAW 264. 7 410, L 1 x 10° 4~/
mlL ¥ FERG RS, A5 45 L 100 WL 20 i i B 24 2 n 2
96 fLAR T, 0EFE 24 h, A LA O IR AR A
INA R e BE A G 1, Ho 28 25 B 43 3 R (6. 25
12.5.25 .50 100 wmol/L) , 540 3 MEFL,MH 24 h
J& , BALINA 20 wL i MTT 359, #EGCE 4 he H
HEF I S 135 W, B LN A 150 L DMSO, 4% IR
= 10 min, FEBFHRIL 490 nm A W S0 RE R I A2
THA AR
1.3.2 REFHHL

or e 15 3 i iR b5 Wi i LPS 35 S
RAW 264. 7 4 Jitl 48 it #6701k 47 36 1R 0 60 s
RAW 264.7 400 96 LA o1, #% 1 x 10° 4~/mL
W, 5 E 24 h AR RIREEAMAL S YN 45 2
A, FH 1 weg/mL (1) LPS 3% 40 M, 3535 25 1 6] Y
20 RHUZE RN BT R ZH (M ZE K ), B 3 B
FLIEE 24 hy R Griess F 2 5009 Ho 6 0 5 s
W NO 58, 4% 100 pL iy 4 fo 3% 52 5 5 SRR
Griess ik AR &, IFAEFEIR TIHEE 10 min, K HE
PRSI & 540 nm b WOEEEIN E OD {8, iR P54 2
(1) 35 NO #fi| # (R) , Jf-i# i Graphpad {4 it
AR 1C,) .

R=(0D,-0D,)/(0D, -0D,) x 100% (1)

K, 0D, 0D, F1 0D, 3 5| ARV 45 245 2H
22 X RRZL Y OD fH.
2 KBHER
2.1 HHMEE

e 1 A K [«l)27.6(c 1.0,
MeOH) ; HR-ESI-MS:m/z 227. 138 9 [M + H]* (i}
BAH C, H,N,0,,227.139 6) , 5 F= K C,, H, N,
0,.'H NMR (500 MHz,CD,0D)§:4.25 ~4. 18 (1H,
m,H9),4.09(1H,s,H-6),3.63 ~3.47(2H, m, H-
3),2.40 ~2.28 (1H, m,H-5),2.24 ~2.12(1H, m,
H-10),2.08 ~2.01 (1H,m,H4),2.01 ~1.96(1H,
m,H-5),1.95 ~1.90 (1H, m, H4),1.55 ~ 1.40
(1H, m, H-11),1.40 ~1.27 (m, 1H, H-11), 1. 09
(3H,d,J = 7.2 Hz,H-13),0.95(3H,t,J = 7.5
Hz,H-12) ;" C NMR (125 MHz,CD,0D)§:172.6(C-
1),46.3(C-3),23.4(C4),29.7(C-5),61.5(C6),
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167.8(C-7) ,60.2(C9),25.6(C-10),37.3(C-11),
12.7(C-12),15.7(C-13) o DL E%cd 5 Scmk'® i
) — B, B A G W) R - (L-ifi-8-7% 5E-D-5¢
56) k.

wew 2 AEFEE; [«l)76.8 (c 1.1,
MeOH) ; HR-ESI-MS:m/z 211. 1440 [M + H]* (it
BAH C,,HyN,0,,211.144 7) , /3 FX K C,, H N,
0,.,'H NMR (500 MHz,CD,0D)§:4.26 (1H,t,J] =
7.1 Hz,H9) ,4.13(1H,dd,J = 6.7,3.9 Hz,H-6),
3.54 ~3.48 (2H, m, H-3),2.35 ~2.25(1H, m, H-
5),2.07 ~2.02(1H, m,H4),2.01 ~1.97(1H, m,
H4),1.96~1.93(1H, m,H-10),1.93 ~1.90(1H,
m,H-5),1.89 ~1.84 (1H, m, H-11),1.57 ~ 1.48
(1H,m, H-10),0.97 (3H,d,J =3.2 Hz, H-13),
0.95(3H,d,J = 3.2 Hz, H-12);" C NMR (125
MHz,CD,0D)§:172.8 (C-1),46.4(C-3),23.7(C-
4),29.1(C-5),60.3(C-6),168.9(C-7),54.6(C-
9),39.4(C-10),25.8(C-11),23.3(C-12) ,22.2(C-
13) o PAEBOE 5 30k 1 A — B, 0% %Ak
EYIIA-(L-I-L-5%) K.

weEm3 AHEEE; [a])358(c0.9,
MeOH) ; HR-ESI-MS:m/z 245.128 5 [M + H]* (it
A4 C,,H,N,0,,245.129 0) , /3 F=X K C,H, N,
0,,'H NMR (500 MHz,CD,0D)§:7.33 ~7.22(5H,
m,H2',3",4",5",6") ,4.46 (1H,dt,J = 5.1,2.8
Hz,H9) ,4.14 ~4.04(1H, m,H-6) ,3.56 (1H,dt, J
= 12.0,8.3 Hz,H-3a) ,3.39(1H,dt,J = 12.4,6.5
Hz,H-3b),3.18(2H,dd,J = 5.1,1.5 Hz,H-10),
2.19~2.05(1H, m,H-5b),1.92 ~1.75(2H, m, H-
4),1.35~1.15(1H, m,H-5a) ;”C NMR (125 MHz,
CD,0D) 5:166.9(C-1),46.0(C-3),22.8(C4),
29.4(C-5),60.1(C-6),170.9(C-7),57.7(C9),
38.2(C-10),137.3(C-1"),131.0(C-2",6"),129.5
(C-3',5"),128.1(C4"), LU %5 scik” 4R
() —3, B e A B W R R - (L-If-L-2R ) K

wEw4 HEBHE [alb45(c 1.2,
MeOH) ; HR-ESI-MS:m/z 197.129 1 [M + H]* (it
A C,,H,;N,0,,197.129 0) , 4>+ K C H, N,
0,,'H NMR (500 MHz,CD,0D)§:4.26 ~4.17(1H,
m,H6),4.07 ~4.02(1H, m,H9),3.62 ~ 3.55
(1H,m,H-3),3.56 ~3.46 (1H, m, H3),2.57 ~
2.44(1H,m,H-10),2.38 ~2.27(1H,m,H-5) ,2. 08

~1.99(1H, m,H-5),2.01 ~1.88 (2H, m, H4),
1.10(3H,d,J = 7.2 Hz,H-12),0.94(3H,d,J =
7.0 Hz,H-11) ;" C NMR(125 MHz,CD,0D)§:167. 6
(C-1),46.2(C-3),23.3(C4),29.9(C-5),60.0( C-
6),172.6(C-7),61.5(C9),29.5(C-10),16.6 ( C-
11),18.9(C-12) . DA b¥da 5 Scmk '™ i i — 2k,
WS T A W R - (L-ifi-L-550) — Ko

wEWS5 [ A ; HR-ESI-MS: m/z 268. 103
1 [M + H]" (3814 C,,H,,N,0,,268.104 6) , 4%
FH C,,H,,N,0,.,"H NMR (500 MHz, DMSO-d, ) §:
8.35(1H,s,H-8),8. 14(1H,s,H-2),7.35(2H,s,6-
NH,),5.88(1H,d,J = 6.2 Hz,H-1") ,4.61(1H,q,
J = 5.5 Hz,H-2"),4.15(1H,dd,J = 3.7 Hz, H-
3),3.97(1H,q,J = 3.4 Hz,H4"),3.60 ~3.50
(2H, m, H-5") ;" C NMR (125 MHz, DMSO-d, ) §:
152.4(C-2),149.1(C4),119.4(C-5),156.9 (C-
6),140.0(C-8),88.0(C-1"),73.3(C-2"),70.5(C-
3'),86.0(C4"),61.7(C-5") . Lh b%¥a 5 3Ciik™
B 19— B, B AL SRR

WwEW6 kK ; HR-ESI-MS; m/z 298. 096
0[M + H]" (%4 C,,H,,N,0,5,298.097 4) , 4}
F5/ C,,H,sN,0,S,'H NMR (500 MHz, DMSO-d, )
5:8.36(1H,s,H-2) ,8.16(1H,s,H-8) ,7.29(2H,s,
6-NH,),5.89(1H,d,J = 5.7 Hz,H-1"),5.50 (1H,
d,] =5.9Hz,3'-OH),5.32(1H,d,J = 4.9 Hz,2'-
OH) ,4.75(1H,q,J = 5.0 Hz,H2") ,4.15(1H,q,J
= 4.1 Hz,H-3"),4.05 ~4.01 (1H,m,H4") ,2.88
(1H,dd,J = 13.9,5.8 Hz,H-5'a) ,2. 78 (1H,dd, J
= 13.9,5.8 Hz,H5'b),2.05(3H,s,S-CH, ) ;" C
NMR (125 MHz,DMSO0-d, )§:152. 7(C-2),149.5( C-
4),119.2(C-5),156.1(C-6),139.9(C-8) ,87.3(C-
1'),72.6(C2"),72.5(C-3"),83.7(C4"),36.1(C-
5'),15.6(S-CH,) o A b $cd 5 3ok ™ 41238 1o —
B, A A YR 5 - SRS B AR

wEWT HEKE A ; HR-ESI-MS . m/z 282. 121
2 [M + H]*"(3%81H C,, H,(N;0,,282.120 2) , 4}
FHk C,H;N,0,.,'H NMR (500 MHz,CD,0D)§:
8.33(1H,s,H-2),8.19(1H,s,H-8),6.06(1H,d,J
= 6.1 Hz,H-1") ,4.50(1H,dd,J = 4.9,2.9 Hz, H-
3"),4.43(1H,t,J] = 5.5 Hz,H2") ,4.17(1H,q,J]
= 2.8 Hz,H4'),3.89(1H,dd,J = 12.6,2.8 Hz,
H-5'a),3.76 (1H,dd,J = 12.6,2.8 Hz,H-5'b),
3.42(3H,s,2’-0OCH;) ;" C NMR (125 MHz,CD,0D)
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5:153.6(C-2),150.0(C4),120.9(C-5),157.6(C-
6),141.9(C-8),89.2(C-1"),84.6(C-2"),70.8(C-
3'),88.4(C4"),63.2(C-5"),58.8(2'-0CH;) , LA
RS Sk R B — B R B AL S Y
27-0-H B

&8 K ; HR-ESI-MS: m/z 136. 061
4 [M + H]" (3H54E CsHgN,,136.062 3) , 73130
5 CsH N .' H NMR (500 MHz, DMSO-d, ) §:12. 82
(1H,s,H-7),8.07 (2H,d,J = 14.6 Hz,H2,8),
7.07(2H,s,6-NH,) ;" C NMR (125 MHz, DMSO-d, )
5:152.4(C-2),150.2(C4),118.5(C-5),155.9(C-
6),138.9(C-8) . LI I ¥ud 5 3cmk ™ il m— 3,
WO TE A )R IR

EW9 K ; HR-ESI-MS : m/z 340. 259
9 [M + H]" (%14 CyH,,0,N,;,340.260 0) , 43
F50 €, Hy O,N, ' H NMR (500 MHz, CD,0D)§:
3.20(6H,t,J = 6.4 Hz,H-7,14,21),2.21(6H,t,J
= 6.9 Hz,H-3,10,17),1.64(6H,p,J = 7.1 Hz, H-
4,11,18),1.57 ~1.48(6H, m,H-6,13,20) ,1.40 ~
1.29(6H,m,H-5,12,19) ;" C NMR (125 MHz, CD,
0D)§:175.4(C-2,9,16),36.7(C-3,10,17),25.0
(C4,11,18),28.5(C-5,12,19),26.4 (C-6, 13,
20),39.0(C-7,14,21) , R4 NMR £ dfs, #E0h —
ST IE NBERE (CH, NO) , 455 H 150 C g Hy,
O,Ny @izt a Y h 3 7 FI AL O IR B R BEI%
P REIRT . DA b Bl 5 Sk ™ il i — 2%, i
EZAEY N 1,8, 15-=F I —+—%E-2,9, 16-
=1l

& 10 [ [E {k; HR-ESI-MS: m/z
453.3424 [M + H] " (3181E C,,H,50,N, ,453. 344
1),4F=% C,,H,0,N,.,' H NMR (500 MHz, CD,
0D)&:3.19(8H,t,J = 6.6 Hz,H-7,14,21,28),
2.21(8H,t,J = 7.0 Hz,H-3,10,17,24) ,1. 64(8H,
p,J = 7.2 Hz,H4,11,18,25),1.52(8H,p,J =
6.8 Hz,H-6,13,20,27),1.39 ~1.29 (8H, m, H-5,
12,19,26) ;°C NMR (125 MHz,CD,0D)§:174. 6 ( C-
2,9,16,23),36.0(C-3,10,17,24),25.2(C4,11,
18,25),28.7(C-5,12,19,26),26.0(C-6,13,20,
27),39.0(C-7,14,21,28) , Xfbib&9 10 544
Y19 (' H NMR %, Bdl A — 3, 45 A H 7 0
Co Hy O N, $R iz G W 4 4 FRYEEC IR E
LA R ER T A, b B 5 Sk i i —

B E AR A Y R 1,8,15,22-I0 A 42—\
$56-2,9,16,23- U

& 11 [ @ [H {k; HR-ESI-MS: m/z
588.4099 [M + Nal* (it® (i C, Hi OsNgNa,
588.410 1), 4% F '} Cy Hys O N, ,' H NMR (500
MHz,CD,0D)8:3.23 (10H,t,J = 6.6 Hz,H-7,14,
21,28,35),2.24(10H,t,J = 7.0 Hz,H-3,10,17,
24.31),1.69(10H,p,J = 7.2 Hz,H4,11,18,25,
32),1.58(10H,p,J = 6.8 Hz,H-6,15,20,27,34),
1.45 ~1.34(10H, m,H-5,12,19,26,33) ;" C NMR
(125 MHz, CD,0D) §:175.7 (C-2,9,16,23,30),
36.8(C-3,10,17,24,31),26.4 (C4,11,18,25,
32),29.8(C-5,12,19,26,33),27.1(C-6,13,20,
27,34),39.0(C-7,14,21,28,35), Xf ik & 11
5499 19 H NMR 3% &, Bl A — 3, 54 H
I3 F 2 Cy Hys OSN3 7RIZAL B Y 5 40 F 2 Ak
C R R BEM AL A FR T A AL 50 45 ek 4
H—3 ez & 1,8,15,22,29- AR
F=+H%e-2,9,16,23,30-FF

EW 12 TR Y HR-ESI-MS: m/z
359.167 4 [M + Nal]* (i}% {8 C, Hy O, Na,
359.168 2) , /3 FxHh C s HyOg o' H NMR (500 MHz,
CD,0D)§:4.16(2H,dd,J = 11.3,4.4 Hz,H-1"),
4.07(2H,dd,J = 11.3,4.4 Hz,H-1"") ,3.87 ~3.80
(2H,m,H-2",2""),3.63 ~3.50(4H,m,H-3",3"") ,
2.37(4H,t,] = 7.3 Hz,H2,8),1.67 ~1.59(4H,
m,H-3,7),1.37 ~1.35(6H,m,H4,5,6) ;”C NMR
(125 MHz, CD,0D) §:175.3(C-1,9),34.7(C-2),
25.7(C-3,7),29.9(C4,6),25.9(C-5),34.7(C-
8),66.3(C-1",1"),71.0(C=2",2""),63.9 (C-3",
3'7) o PR B S ookt R i — 2k, s e %4k
BT R H S

&Y 13 B AR Y, HR-ESI-MS: m/z
353.267 6 [M + Nal]*® (3% {4 C,, Hy O, Na,
353.266 8) , T H CoHy O, ' H NMR (500 MHz,
CDCL)68:4.19(1H,dd,J = 11.7,4.7 Hz,H-1a),
4.14(1H,dd,J = 11.6,5.9 Hz,H-3a),3.99 ~ 3. 88
(1H,m,H-2),3.70(1H,dd,J = 11.7,4.7 Hz, H-
1b),3.60 (1H,dd,J = 11.6,5.9 Hz,H-3b),2.34
(2H,t,J = 5.3 Hz,H-2"),0.87(3H,t,J = 7.0 Hz,
H-16") ;" C NMR (125 MHz, CDCl;)8:65.0(C-1),
70.2(C-2),63.2(C-3),174.3(C-1"),34.0(C=2"),
31.8(C-3"),29.6(C4"),29.6(C-5"),29.5(C-6"),
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29.5(C-7'),29.5(C-8"),29.3(C9"),29.2 (C-
10"),29.1 (C-11"),29.0 ( C-12'),29.0 ( C-13"),
24.8(C-14"),22.6(C-15"),14.0(C-16") , Lk I %%
55 SR R B — B, e %A S W o AR R
RS T VLT

& 14 B £ R B, HR-ESI-MS: m/z
355.2817 [M + H]* (it#14 C, H,,0,,355.284
8), 4+ €, Hy O, ."H NMR (500 MHz,CD,0D)
$:5.36 (4H, m,H9’ 10",12',13") ,4. 17 (1H,dd, J
= 11.4,4.4 Hz H-1b) ,4.08(1H,dd,J = 11.4,4. 4
Hz,H-la),3.87 ~3.80 (1H,m,H-2),3.60 ~3.53
(2H,m,H-3),2.80(2H,t,J = 6.6 Hz, H-11"),
2.37(2H,t,] = 7.5 Hz,H-2") ,2. 15 ~2.03(4H ,m,
H-8',14") ,1.63(2H,t,J = 7.5 Hz,H-3"),1.43 ~
1.36(6H,m,H4",7",15'),1.36 ~1.30(8H, m, H-
5'.6',16",17'),0.93 (3H,t,J = 6.8 Hz, H-18");
“C NMR(125 MHz,CD,0D)§:64.1(C-1),71.2(C-
2),66.5(C-3),175.5(C-1"),34.9(C-2"),30.2(C-
3"),30.2(C4"),30.3(C-5"),30.5(C-6"),32.7(C-
7'),28.2(C-8"),130.9(C9"),129.1(C-10"),26.5
(C-11"),129.1 (C-12"),130.9 (C-13"),28.2 ( C-
14"),30.7 (C-15"),26.0 (C-16"),23.7 (C-17"),
14.4(C-18") o LA ¥ 5 S mk e 4l i — 3, i
Y TEIZAE PR I R IR

& 15 (@R ), HR-ESI-MS: m/z
324.289 1 [M + H]* (31814 C, H,,O,N,324. 290
3), T3 K CyH,, O,N,"H NMR (500 MHz, CD,
0D)8:5.41 ~5.29 (4H, m,H-9,10,12,13),3.59
(2H,t,] = 5.9 Hz,H-1") ,3.30(2H,t,/ = 5.9 Hgz,
H-2"),2.79(2H,t,] = 6.6 Hz,H-11),2.21(2H,t,
J = 7.6 Hz,H2),2.08(4H,q,J = 6.9 Hz, H-8,
14),1.62 (2H,q,J = 7.3 Hz,H3),1.43 ~1.26
(14H,m,H4 ~7,15 ~17),0.92(3H,t,] = 6.9
Hz,H-18) ;" C NMR (125 MHz,CD,0D)§:176. 6 ( C-
1),37.1(C-2),26.5(C-3),30.3(C4),30.3(C-5),
30.4(C-6),30.5(C-7),28.2(C-8,14),130.9 (C-
9),130.9(C-10) ,27.0(C-11),129. 1 (C-12),129. 1
(C-13),30.7(C-15),32.7(C-16),23.6 (C-17),
14.4(C-18),42.9(C-1") ,61.6(C2"), VI %S
SCHRT R AE ) — 2 O E AL A 9, 12-
bt I N-B %

WwE M 16 3Rk ¥ ; HR-ESI-MS: m/z
379.3198 [M + H] " (I1#14 C,H,,0,,379.321

2), =8 C,,H,0,,'H NMR (500 MHz,CD,0D)
5:5.44 ~5.27(6H, m,H9,10,12,13,15,16) ,4. 16
(2H,dd,J = 11.1,4.6 Hz,H-1"),4.07 (2H,dd, J
= 11.3,6.3 Hz,H-2"),3.56(2H,dd,J = 5.6,2.3
Hz,H-3"),2.82(2H,t,J = 6.1 Hz, H-14),2.36
(2H,t,J] = 7.5 Hz,H-11),2.13 ~2.06(2H, m, H-
2),1.62(4H,m,H-8,17),1.36 ~1.29(14H,m,H-3
~7,4",5'),0.99(3H,t,J/ = 7.2 Hz,H-18),0.91
(3H,t,J = 6.8 Hz,H-6") ;" C NMR(125 MHz, CD,
0D)8:175.5(C-1),34.9(C-2),23.8(C-3),28.2
(C4),30.2(C-5),30.2(C-6),30.3(C-7) ,26.4(C-
8),131.1(C9),128.2(C-10),26.5(C-11),129.2
(C-12),129.2(C-13),26.0(C-14),128.9(C-15),
132.7(C-16),21.5(C-17),14.7 (C-18) ,71. 1 (C-
1'),66.5(C-2"),64.1(C-3"),30.7(C4"),19.5(C-
5'),14.5(C6") o VLR 5 5cmk ™ R —2k,
WK A YR W RRTRR 2- TR O

wEW 17 EHOAMIRY; [a]f27(c 0.1,
MeOH) ; HR-ESI-MS: m/z 540.329 3 [M + Na]®
(4414 C,,H,, 0, Na,540. 327 4) , 4> F =k C,, Hy,
0,,'H NMR (500 MHz, CD,0D)§:5.35(4H, m, H-
9'",10"",12"",13"") ,4.25(1H,d,J = 7.5 Hz, H-
1'),4.21 ~4.13(2H, m,H-1a,1b) ,4.00 (1H, p, J
= 5.0 Hz,H-2),3.93(1H,dd,J = 10.5,5. 1 Hz,H-
3b),3.84(1H,d,J = 3.3 Hz,H4') ,3.75(2H,dd,J
=11.3,6.2 Hz,H6'a,6'b),3.67 (1H,dd, J =
10.5,5.1 Hz, H3a),3.59 ~3.52 (1H, m, H-2"),
3.54 ~3.51(1H,m,H-5"),3.49(1H,dd,J = 9.7,
3.5 Hz,H-3"),2.79 (2H,t,] = 6.6 Hz, H-11""),
2.37(2H,t,J] = 7.5 Hz,H2""),2.15 ~2.03 (4H,
m,H-8"",14"") ,1.63 (2H,t,J = 7.3 Hz,H3""),
1.44 ~ 1.27 (14H, m, H4"" ~ 7" H-15"" ~17""),
0.92(3H,t,J = 6.8 Hz,H-18"");" C NMR (125
MHz, CD, 0D ) §:66.6 (C-1),69.6(C-2),71.9 ( C-
3),105.3(C-1"),72.6(C-2"),74.8(C-3"),70.3(C-
4"),76.8(C-5"),62.5(C-6"),175.5(C-1""),34.9
(C-2""),26.0(C-3""),30.2(C4""),30.2(C-5""),
30.3(C-6""),30.5(C-7""),28.2(C-8"",14"") ,129. 1
(C-9'"),129.1(C-10""),26.5(C-11""),130.9 ( C-
12'7),131.0(C-13"") ,30.7(C-15"") ,32.7(C-16"") ,
23.6(C-17""),14.4(C-18"") . DL %z 5 k™
1B 1) — B, B e Z A B R (25)-1-0-(92,12Z-
T\ L) -3-0-B- LR .
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& 18 [ {4 [4 {&; HR-ESI-MS: m/z
815.676 6 [M + H]* (i}#14 C,, Hy, O,,815. 676
5), 4 Fk €, HyyO,,' H NMR (500 MHz, CDCL, )
5:5.40 ~5.31 (1H, m, H-6),4.44 (1H,dd, J =
12.3,2.2 Hz,H-6'b) ,4.38 (1H,d,J = 7.7 Hz, H-
1'),4.28(1H,dd,J = 12.3,2.2 Hz,H-6"a) ,3.35 ~
3.60(4H,m,H-2" ~5") ,2.34(2H,t,] = 7.6 Hz, H-
2'"),1.25(2H,s,nCH,),1.00 (3H,s, H-19),0.92
(3H,d,J = 6.2 Hz,H-21),0.88(3H,t,/ = 6.8
Hz,H-16""),0.84 (3H,d,J = 1.3 Hz,H-27),0.68
(3H,s,H-18) ;" C NMR (125 MHz, CDCI;) §:39.0
(C-1),29.9(C-2),79.8(C-3),39.1(C4),140.4
(C-5),122.3(C-6),32.1(C-7),34.1(C-8),50.3
(€C9),37.4(C-10),21.2(C-11),39.9(C-12) ,42.5
(C-13),56.9(C-14),24.4 (C-15),28.4 (C-16),
56.3(C-17),12.0(C-18),19.5(C-19),36.9 ( C-
20),18.9(C21),36.3(C-22),26.3(C-23),46.0
(C24),29.3(C-25),19.2(C-26),20.0 (C-27),
23.2(C-28),12.1(C29),101.4(C-1"),73.7(C-
2'),76.2(C-3"),70.3(C4"),74.0(C-5") ,63.4(C-
6'),174.8(C-1""),34.4(C-2""),25.1(C-3""),29. 4
(C4'"),29.7(C-5""),29.8(C-6""),29.9(C-7"" ~
12'7),29.5(C-13""),32.0(C-14"") ,22.8(C-15"") ,
14.3(C-16"") o LI_E%5cdm 530k 3 i — 24, i
YEIZAE YRS M T-6"-0-FE R .

wE® 19 Jo AR Y, HR-ESI-MS: m/z
413.266 2 [M + Na]' (3}% {4 C, Hy O, Na,
413.266 8) , 4Tk C,,H,, 0, ,'H NMR (500 MHz,
CD,0D)§:7.70(2H,dd,J = 5.8,3.3 Hz,H-3,6),
7.61(2H,dd,J = 5.8,3.3 Hz,H4,5),4.20(4H,
dd,J =5.7,2.1 Hz,H-1",1"") ,1.71 ~1.63(2H,m,
H-2",2""),1.45 ~1.39(4H,m,H-a’,a’") ,1. 37(4H,
d,J] = 6.6 Hz,H-3",3"") ,1.34 ~1.30(8H,m,H4',
4'5',5'),0.98 ~0.86 (12H, m, H6', 6", b,
b’’) ;" C NMR (125 MHz, CD,0D) §:169.3 (2 x
CO),132.4(C-1,2),129.9(C-3,6),133.6 (C4,
5),69.1(C-1",1""),40.2(C-2",2""),31.6 (C-3",
3),30.1(C4",4"),24.0(C-5",5"") ,14.4(C-6',
6''),25.0(C-a",a""),11.4(C-b",b"") . LI %25
SCHR" R T8 1 — 35, B R A A R AR R
—-(2-2%)-C R,

&% 20 [ K K; HR-ESI-MS: m/z
361.164 6 [M + H]* (31 H{H C,H,;0,,361.165

), Fk C,yHy, 0, .'H NMR (500 MHz,CD,0D)
5:6.92(1H,d,J = 1.9 Hz,H-2),6.81(1H,d,J =
1.9 Hz,H2"),6.79 ~6.76(2H, m,H-5,H-6) ,6. 73
(1H,d,J = 8.0 Hz,H-5") ,6.66(1H,dd,] = 8.0,
1.9 Hz,H6") ,4.76(1H,d,J = 6.9 Hz,H-7) ,4.00
(1H,dd,J = 8.4,6.3 Hz,Hb-9') ,3.86(3H,s,3'-
OCH,) ,3.85(3H,s,3-0CH, ) ,3. 85(1H, overlapped
Hb9),3.74(1H,dd,J = 8.4,5.8 Hz,Ha9') ,3.65
(1H,dd,J = 11.0,6.4 Hz,Ha-9),2.95(1H,dd, J
= 13.5,4.9 Hz,Hb-7"),2.75(1H, m, H-8") ,2.51
(1H,dd,J = 13.5,11.2 Hz,Ha-7"),2.39 (1H, m,
H-8);"”C NMR (125 MHz,CD,0D)§:135.7(C-1),
110.6(C-2),149.0(C-3,C-3"),147.1(C4),116.0
(C-5),119.8(C-6),84.1(C-7),54.1(C-8),60.5
(C9),56.4(3-0CH,),133.5(C-1"),113.4(C-2"),
145.8(C4"),116.2(C-5"),122.2(C-6"),33.7(C-
7'),43.9(C-8"),73.5(C9"),56.4(3'-OCH, ), DA
Bl SOk R B — B, e A A W K
LR/

w&w 21 [ [ {k; HR-ESI-MS: m/z
567.208 3 [M + HCOO ] (it % {4 C,, Hy5 0,5,
567.207 8), 4> F K Cy Hy, 0,,.' H NMR ( 500
MHz,CD,0D) 8:6.94 (1H,d,J = 1.9 Hz, H2),
6.81(1H,d,J = 1.9 Hz,H-2"),6.80(1H,d,J =
1.9 Hz,H-6) ,6.76(1H,d,J = 8.1 Hz,H-5),6.72
(1H,d,J = 8.0 Hz,H-5") ,6.67(1H,dd,J = 8.0,
1.9 Hz,H-6") ,4.59(1H,s,H-7) ,4.31(1H,d,J =
7.7 Hz,H-1"") ,4.06 (1H,dd,J = 9.8,6.3 Hz, H-
9),4.00(1H,t,J = 7.5 Hz,H9'a),3.88(1H,d,J
= 2.1 Hz, H6'"a),3.85(3H, s, 3-0CH, ), 3. 84
(3H,s,3'-0CH,) ,3.76(1H,m,H9'b) ,3.71 ~3.65
(1H,m,H-6""b),3.40 ~3.23 (2H, m, H2"" ,4""),
2.96(1H,dd,J = 10.3,2.9 Hz,H-7'a) ,2.82 ~2. 72
(1H,m,H-8'),2.53(1H,dd,J = 10.3,2.9 Hz, H-
7'b),2.50(1H,t,J = 7.0 Hz,H-8);"”C NMR (125
MHz,CD, 0D ) §:135.6 (C-1),110.8 (C-2),149.0
(C-3),145.8(C4),116.2(C-5),122.3(C-6) ,84.2
(C-7),51.7(C-8),68.5(C-9),56.4 (3-0OCH, ),
133.7(C-1"),113.5(C-2"),149.0(C-3") ,147.0( C-
4"y ,116.0(C-5"),119.8 (C-6"),33.9(C-7"),43.9
(C-8"),73.6 (C9'),56.5 (3'-OCH, ), 104. 8 ( C-
1'),75.2(C2""),78.1(C-3""),71.7(C4""),78.0
(C-5""),62.7(C6"") . LA b%ed 5 3cik™ 4iaH 1
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wE&w 22 1K K; HR-ESI-MS: m/z
543.1830 [M + Nal]* (it+® 14 C,, H,, O,, Na,
543.183 7), 4>k Cy Hy, 0,,.' H NMR ( 500
MHz,CD,0D)§:7.16 (1H,d,J = 8.3 Hz, H-5),
7.04(1H,d,J = 2.0 Hz,H-2),6.98(1H,d,J =
1.7 Hz,H-2"),6.93 (1H,dd,J = 8.3,2.0 Hz, H-
6),6.83~6.80(1H,m,H-6") ,6.79(1H,d,J = 8.0
Hz,H-5"),4.49 (1H,d,J = 6.8 Hz,H-7"),4.14
(1H,d,J = 9.3 Hz,H-7),3.88(3H,s,3-0CH, ),
3.87(3H,s,3'-OCH;) ,2.94(1H,q,J = 7.1 Hz, H-
8);” C NMR (125 MHz, CD,0D) §:137.6 (C-1),
111.6(C-2),147.6(C-3),151.0(C4),118.0(C-
5),119.4(C-6),83.5(C-7),55.8(C-8),72.0(C-
9),56.4 (3-0CH, ), 131.3 (C-1"),110.6 (C-2"),
148.9(C-3"),146.7(C4"),116.0(C-5"),119.9(C-
6'),89.1(C-7"),51.3(C-8"),70.8(C-9") ,56.7(3'-
OCH,),102.9(C-1""),74.9(C2""),77.9(C-3""),
71.3(C4""),78.2(C-5""),62.5(C-6"") . i %4
SR Y O 0 — B BOE E A R (+) %
FAREZR 4" -0-B- ML A A HE

“wE W 23 M {0 [# {4 ; HR-ESI-MS: m/z
545.200 4 [M + Na]* (if% {4 C, H,, O, Na,
545.199 3), 4> F XK Cy Hy, 0,,,' H NMR (500
MHz,CD,0D)8:6.80 (1H,d,J = 1.9 Hz, H2'),
6.75(1H,d,J = 8.0 Hz,H-5") ,6.66(1H,s,H-2),
6.19(1H,s,H-5),6.64(1H,d,J = 1.9 Hz,H-6"),
4.13(1H,d,J = 7.8 Hz,H-1"") ,4.09(1H,d,J =
10.8 Hz,H-7') ,4.06 (1H,d,J = 2.7 Hz,H9'b),
3.84(1H,dd,J = 12.1,2.5 Hz,H-6''b) ,3. 82(3H,
s,3-0CH,) ,3.81(3H,s,3'-0CH, ) ,3.78 (1H, dd, J
=11.1,3.7 Hz,H9b) ,3.73(1H,dd,J = 11.0,6.0
Hz,H9a),3.66 (1H,dd,J = 11.9,5.7 Hz, H6"
a),3.36(1H,d,J = 2.7 Hz,H-3""),3.29(1H,d, J
= 9.5 Hz,H4'"),3.26 (1H,d,J = 4.0 Hz, H9’
a),3.24 ~3.19(2H, m,H=2"",5""),2.84(1H,d, J
= 8.0 Hz,H-7b),2.81 (1H,d,J = 10.2 Hz, H-
7a),2.10 (1H,dd,J = 10.3,4.7 Hz,H-8),1.87
(1H,dd,J = 10.5,5.1 Hz,H-8");"” C NMR (125
MHz,CD,0D) §:129.2 (C-1),112.4(C-2),147.2
(C-3),145.9(C4),117.4(C-5),134.4(C-6) ,33.9
(C-7),39.5(C-8),69.5(C-9),56.4 (3-0CH, ),

138.7(C-1"),114.3(C-2") ,148.9(C-3") ,145.2(C-
4"y, 116.1(C-5"),123.1(C-6"),47.9(C-7"),45.9
(C-8'),65.2(C9"),56.5(3-OCH, ), 105.2 ( C-
1'),75.2(C2""),78.1(C-3""),71.7(C4"") ,77.9
(C-5""),62.8(C-6""), Lh FXe¥s 5 3Ck™ i i
— BB E B YN (+) -RiE IR R 9 -0-
B~ g 8 5 T o

wEWw24 HEs R (FEE) ; HR-ESI-MS: m/z
545.199 3 [M + Na]* (3814 C, Hy, O, Na,
545.199 3), 4> F K Cy Hy, O,,.' H NMR ( 500
MHz,DMSO-d, ) §:8.72(s,0H) ,8.41(s,0H) ,6.80
(1H,d,J = 1.9 Hz,H2),6.68 (1H,d,J = 8.0
Hz,H-5),6.60 (1H,s, H-2'),6.48 (1H, dd, J =
8.0,1.9 Hz,H-6) ,6.07(1H,s,H-5") ,4.03(1H,d,J
= 10.6 Hz,H-7) ,3.94(1H,d,J = 7.7 Hz,H-1"") ,
3.90(1H,dd,J = 10.0,2.6 Hz,H9'a),3.72(3H,
s,3-0CH, ), 3.70 (3H, s, 3'-OCH, ) , 3.67 ~ 3.60
(1H,m,H-9a),3.61 ~3.55(1H, m,H9'b) ,3.48 ~
3.39(2H, m,H-6""),3.12(1H,t,J = 8.4 Hz, H-
9b),3.05 ~2.94(4H,m,H2"" ~5"") ,2.72(2H,d, ]
=7.9 Hz,H-7"),1.96 ~1.84 (1H, m,H-8") ,1.76
~1.66(1H,m,H-8) ;"°C NMR (125 MHz,DMSO-d, )
5:136.9(C-1),113.9(C-2),147.2(C-3) ,144.5(C-
4),115.5(C-5),121.1(C-6) ,45.5(C-7) ,44.2(C-
8),67.6(C-9),55.6(3-0CH,) ,127.0(C-1") ,111.8
(C-2"),145.5(C-3"),144.1(C4"),116.3(C-5"),
132.7(C-6"),32.6 (C-7"),37.5(C-8"),62.8 (C-
9'),55.5(3'-0CH, ), 104.2(C-1"") ,73.6 (C-=2""),
76.9(C-3""),70.1(C4""),76.7(C-5""),61.1(C-
6'") o LA BT SCmR O A Y — B, Bk e %Ak
GYR(C+)-RIEHANE R 9-0-B-NL g ) 1 o

& W 25 [ [E {k; HR-ESI-MS: m/z
169.0494 [M + H]" (I 14 C4H, 0,,169.050
1), 73k C,H0,.,'H NMR (500 MHz, CD,0D)
5:7.51(1H,s,H2),6.78 (1H,d,J = 8.2 Hz, H-
5),7.49(1H,d,J = 1.9 Hz,H-6),3.85(3H,s,3-
OCH,) ;”C NMR(125 MHz,CD,0D)§:113.8(C-2),
152.4(C-3),148.6(C4),115.8(C-5),125.3 (C-
6),56.4(3-0CH,) . I ¥ 5 Sciik™ i iy —
B S Y AR

&% 26 [ K K; HR-ESI-MS: m/z
151.0752 [M + H]" (it% 14 C,H,, 0,,151.075
9), 4 F=H C,H,,0,,'H NMR (500 MHz, CD,0D)
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5:7.25(2H,d,J = 8.6 Hz,H-6,H-2),6.73(2H,d,
J = 8.6 Hz,H-5),6.51(1H,d,J = 15.8 Hz,H-7),
6.17(1H,dt,J = 15.8,6.0 Hz,H-8) ,4.19(2H,dd,
J =6.0,1.5 Hz,H-9) ;" C NMR( 125 MHz,CD,0D)
5:130.3(C-1),128.7(C2,6),116.3(C-3),158.3

o] o]

H
5 3
‘O):Ny N
N 912

5,10
2 ",/\12 32
O (o]

(C4),116.1(C-5),131.9(C-7),126.7(C-8) ,64.0
(C9) o DA B 55 3cmk '™ il iy — 5k, S 2 i
WGP XS IE N EERE

A1 ~26 HSEF LA 1,

[o]
it : H Iy
5.z ~% , T
' ) )
3,;‘9“,165 3N mn
o 0
3 4

g ¥ & T
OH E
HO™ Y4
g 20R=H

24 OCH: 21R=clc

1 L&MW1 ~26 MLZELER

Fig. 1 The chemical structures of compounds 1-26
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ARG SRR o s O BRAELAR LU, BT I AR

EYHEARE T 50 wmol/L ¥ B R (1 41 B 15 1 ¥ 7F
90% LA L, JoHA s 25 5% R B et o PR et —
APEFEAEAET 50 wmol/ L Y J&E T PP A [F] B AR AL &
Py el NO BG4
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2.2.2  FpH) NO B30E M

PEH AN W] AR A S W ] LPS i 5 RAW
264. 7 ANMIREHL NO AR SR R 1, k&2 3,
11 16 121 BA—E Ry NO BfE I Hrp 4k
A9 16 1y NO IV IR Ry 1.3, HE 1C5, 4y (10. 47
£ 0. 89) pumol/L,

*F1 E&wxt LPS iH5S RAW 264. 7 4AREFERL NO
KEHM( x 5, n =3)
Table 1  Effect of compounds on NO levels in LPS-induced

RAW 264.7 cells ( x + s, n = 3)

et T
1 >50
2 46.64 + 1.92
3 47.50 £ 2.59
4 >50
9 >50
10 >50
11 37.25 + 0.64
15 >50
16 10.47 + 0.89
21 47.73 £ 1.80
24 >50
HiFEKAS Dexamethasone 7.46 = 0.92

3 g

BN — MR ARG PR H 44 5 vp T3z o i
25 1EIRYT B B IR YT T T A 2 . R
FL2GR0 Al AR 2 B 2R R AR G AL rh
SIEYET 26 MEAW) A FEURE (1 ~4) |
PR (5 ~8) MBIIimRZE (12 ~19) FUAE %25 (20
~24) % b 13 AMUE Y E IR E 4 B
2, FEE TR E. LAY 2.3.11.16
121 BAH LPS i55 RAW 264. 7 41 B ik NO
IVER, ik &9 16 BT 5 3G P B3, # /R IR
WE A BEWIRZE AR RIS T g E R
PURAE B S PE W BT, J0 R K o3 Hig i e 2
DR EAE SR SRy il e i d A P U EL]
R Lt it — 1Y S IR AR
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