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Chemical constituents from flowers of Rhododendron pachypodum
Balf. f. et W. W. Sm and their inhibitory activity on NO production
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Abstract: To study chemical constituents from the flowers of Rhododendron pachypodum Balf. {. et W. W. Sm and their anti-
inflammatory activities. Systematic separation methods (silica gel column chromatography, gel Sephadex LH-20 column chro-
matography , semi-preparative liquid chromatography) were used for the separation and purification of the ethyl acetate extract
phase of R. pachypodum , and then the identification of compounds by modern spectroscopic methods, such as'H NMR," C
NMR, MS. The anti-inflammatory activities of compounds were evaluated by LPS induced RAW 264. 7 inflammatory cell mod-
el. Twenty six compounds were isolated from the EtOAc extracts of the flowers of this plant and identified as grayanotoxin I
(1), grayanotoxin IT (2) ,pieristoxin S (3) ,dehydrovomifoliol (4) ,megastigm-5-en-3,9-diol (5) ,vomifoliol (6) ,5,6-epox-
y-3-hydroxy-7-megastigmen-9-one (7) , hydroxy-3-oxo-a-ionol (8), geranyllinalool (9) , negunfurol (10),2,6, 10-trimeth-
yldodeca-6,11-diene-2,3,10-triol (11),9,10-dihydroxy-6,10-dimethylundec-5-en-2-one (12),(2Z7)-2,6-dimethyl-2,7-oc-
tadiene-1,6-diol (13) ,medioresinol (14) ,pinoresinol (15) ,4-0-metbylcedrusin (16 ) , naringenin (17) ,6,8-di-C-methyl-
dihydrokaempferol (18) ,noreugenin (19) , dihydroconiferyl alcohol (20) , mycophenolic methyl ester (21) , methyl orselli-
nate (22) ,scopoletin (23) ,salicyl alcohol (24 ), p-methoxyphebylacetic acid (25) ,and 5-methylbenzene-1,3-diol (26).
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Compound 13,16 and 18 showed potential inhibitory activity on NO production. Compound 16 showed significant activity, the

ICs, value of compound 16 was 33.5 £1.5 pwmol/L.
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= b ¥ §% ( Rhododendron pachypodum Balf. f. et
W. W. Sm) £t B LB RS (6B A, 24 DAL
A EAE, A TR R L PR A R X
RS AL B A ) B T T Lk i SFE DAL, R )
A VR R 2 AT N IRAAM T s R AR 1k
SO TS ZRE B HTA , EE ARG 2 B
Rl R WA ), Horh DURZE P e A
(grayannane ) il AU, BAT 835 B PR
PUIE O SR IS . B AT R,
FERGAE IR AR L2 BN AL Y | F B | A 45 AL A
SRR IO R 2k, B R R
X T = B AR 120 = LA RS R AT T 1%
Gy RAEYIEPERRGE . I, o TIRR = EALES AR
A o M AR W 1, 7 SE B E I R B8 0 B T kN
= BALRS AL 2R O TR A WU AL rh A B A5 3 26 A
B, IR 2 AL G P AT IR ST 58 05 P T 2k
DI B 22 E AL RS A 1940 R W) o Bk, Dby itk — 25T
B ARSI M SR HE BRI AR TS
1 #eEE5FE=E
1.1 ##

Avance 600 % i 48 1% ( Bruker 2 &, TMS 1E
FNER) 5 B AL (L5, 6540 UHD Q-TOF/MS) ;
Hanbon-NP7000C Y AH (DUBAL#F 2~ W) |, 2 il 55 4
(YMC-Triart C,4,250 mm x 10. 0 mm,5 pm) ; fif i
(200 ~300 H) Fi# )2 E kAR (GF 254,50 mm
x 100 mm) ¥4 AL T.) 457 ; Sephadex LH-
20(25 ~100 pm, 3 [@ GE 2\ al, {2 17009002 ) ;
ODS-A (30 ~ 50 um, H A YMC 23 & 7= &, it 5.
15340) ; 3R] - FH B (b vt AL vl oy 0 0 A BR
Hl) o W5 N H,S0, (10% ) & B i . RAW
264.7 4 ( L 25 HF 52 BT ) s DMEM 15 57 3% (22
] : Biological Industries, fIt5:06-1055-57-1ACS) ; i
A M ( Bio-Channel /A ], #lt 5 : BC-SE-FBS07 ) 3 XX
Ht (Biosharp A 1), 5 : BLS0SA ) ; DMSO (R E A
A), L5 . D8371 ) . LPS( Sigma 2\ A, #lt 5 : 1.2880-25
mg) ; Griess 51| &30 (= KA F L L5 :S0023 ) ; MTT
(B KA FE,#: STI537-1 g) ; 1 ZE KA (Sigma
8] S : D4902-25 mg)

= FAERSAET 2020 4E 5 IR A m A KRB

TG AIRMAT TG, 28 8 ZOMOll A T sy B WY 4245
THBE E 5 A5 53 4 IR S A R AR R A RS AL S =
- #tB% ( Rhododendron pachypodum Balf. f. et W. W.
Sm) FYAEFR AL, FF it FEUEFRAS (ARAS 47 2020-XB )
BT B e B~ b 24 2 S 2
1.2 RESE

= P AL AEFRAE 38. 0 kg, MrAge, SR I Toall Y it
BRI, 2 h/ U, SR 3 UK, R BOHR T e 4
Ml R BEAS RR T . = R FHROKIE i, SR 5 Ak
K AR TR T Tk R S TR (IE T B3 39 4% A2 B 3
U5 Hoh SR S 2 U s Ve 4 [T U £ R T
BE 1.1 kg B, K5 R IR (g 2R 1740 15,
RER (200 ~300 H ,800 g) $LHF , HARBUREME 4. 0 kg,
REAE (16 cm x 120 em) o MU S 05 B (100%
—50% ) B EEVENE, B 1 000 mL g8 1 A3,
A TLC A, G453 8 /N4 (XB-1 ~XB-8) .

HP 23 XB-2(31 g) SR AR AL 3 (7 i ik
DL 20 1) VR, 18 B 2H 43 XB2 (1 ~2), Hirp
XB-2-1 FI FHIE AR AT 0,335 70 2 , P 2ok 2 i 4 v
F (YMC-Triart C,4,250 mm x 10.0 mm,5 pm) ,90%
LBV RIS 9 (1. 8 mg, 1, =17.38 min) ;
XB-3 (40 g) 21732 (E A AT (533 (A Tk PR
20: 1—1: 1) B BEPEMI45 3] XB-3 (1 ~2) ; XB-3-1 J{]
BEIE Sephadex LH-20 #1735, 15 2L &4 21 (6.7
mg) fl1 22(3. 1 mg) ; XB-3-2 F#EMK Sephadex LH-20
HE43 85 A ODS-A (HBE: 7K, 10% —100% ) #6 i Uk
Jii, #52 XB-3-2(1 ~5),XB-3-2-1 FIEAHfERAE (G
5, R AMEE ZR ClE, S0 15 FETRIN, A3 &
¥ 7(6.2 mg),XB-3-2-2 &t EEfiK Sephadex LH-20
FEALAS R &9 19 (16.7 mg) ,XB-3-2-3 2233 [
FHY 28 A 24k (40% H .3 mL/min) 15 2]k A
W5 23(22.7 mg,t, =13.62 min) ,XB-3-24 KA [ AH
i £ W AH 464k ( YMC-Triart C g, 250 mm x 10. 0
mm, 5 pm) ,50% FBEVE LA B 6440 24(3. 4 me,
ty =10.95 min) ,XB-3-2-5 Zief i Jie A €2, 33% (5 Tl ik
F PR OTR, 20 1) SFEE VR AR B W) 14(43. 4 mg)
F15(108 mg) ;414> XB4(48 g) it ODS-A ( H i
17K ,10% —100% ) B B e i FEE K Sephadex LH-20
M 432 XB4(1 ~6) , XB4-1 R IEARE R AE
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B, LA DR, 60 145 BESR I, IRA5k &
%10(10.7 mg) 17(3.5 mg), XB4-2 &3t BEIK
Sephadex LH-20 #:4lifk, 132|454 4(13.2 mg),
XB-4-3 28 i A 3 (ks IR, 50 1) 45 B vk
P2 S S (4.5 mg) 18(8.3 mg) ,XB4-4 £
1B Sephadex LH-20 #1414k, 5 84k &4 20 (5. 8
mg) ,XB-4-5 285 [ A il £ W AH ( YMC-Triart C,
250 mm x10.0 mm,5 pm) ,80% F v A5 24k &
) 6(35 mg,t, =16.79 min) ,XB-4-6 F| FH 5z 401
£ W ( YMC-Triart C,g,250 mm x10.0 mm,5 wm) ,
60% HEEPE S 2L &9 1(15. 2 mg, 1, =12. 19
min) 5 3 (6.8 mg,t; =13.56 min) ; 4143 XB-5(31
g) Z&ik ODS-A (I EE: 7K, 10% —100% ) 6 B Ve i #
Sephadex LH-20 ( ) A €533 1 i 45 21 XB-5 (1 ~
6) , Ho XB-5-1 SR HIEAHRERCH: , A hiik: 2R 2,
Mg, 3: 155 B afifb i34k 59 2 (9. 1 mg) (16 (22.6
mg) , XB-5-2 Z& 5 i AT A3 (A Tk PR, 102 1)
GRS G 25 (14 mg) , XB-5-3 Zad ik i
FEA % (A ik IR, 8 1) 45 BE VeI AS 21k & 4 26
(3.2 g) , XB-54 3 - il £ W AH ( YMC-Triart C,,
250 mm x 10.0 mm,5 wm) ,65% H EE3E NS 21L&
P11(9.6 mg,t; =12.68 min) ,XB-5-5 £t -4l 7%
WA 4l Ak ( YMC-Triart C g, 250 mm x 10. 0 mm, 5
pum) ,50% HIBEVE A5 20465 9 12 (1. 8 mg, 1, =
18.09 min) F1 13 (2.3 mg,; =21.52 min) , XB-5-5
K EE S Sephadex LH-20 4l fk, 15 3 fk & 4 8
(26.5 mg) ,
1.3 #P% NO R iEERR

5% Lei % 1) R A MTT 34600451k &
Yrx; RAW 264. 7 4l a3 1 520 I8 A0 £ A
KAy RAW 264. 7 40, 3145, L 1 x 10° 4N4iJf/fL
96 fLik , B T 5% CO, 37°C BEFFIGF R, K
H ik B2 47 100 wmol/L [ A [7] 25 49 i1 Hb 2 K #
(DXM) fiikb 3 2 h, 25 (% i DMSO 4b3,2 h 2
JEHEN LPS(1 pg/mL) k23555 24 h, S a4 5
YRS, AE 490 nm U OD {E TG R, K5 R
FH Griess 340 RAW 264. 7 40 B NO 19 &5 &
FALE M 1 mL (¥ JCILTE DMEM 353838, i A
BEAFI AL A, Ve B30l 3.3 .11 .33 1100 pumol/L,
25 FANNAE AR AR DMSO, FH 4 X6 B8 i 3t 5 K 428 (33
pwmol/L) FiAbBE 2 h J5 , F JC I 1) DMEM ¥ 3% 3
e BERRAE A , MR B 5301 2 :0 .1 .25 .10 ,20 .40 .60
F1100 pmol/ Lo HURFIUAE S FIFRIE 5 45 50 wl, fin

FHr 96 Lk, BEFESE 3 NEAFL, Z I BfLINA
50 wL Griess Reagent | ,3%35 il A Griess Reagent
11,540 nm ZbIWCAE, ARG IHTHEAL G PIRY 1C, 18,
2 #R
2.1 HMEE

wEW 1 AR ; ESI-MS: m/z 435 [M +
Na]*;'"H NMR(600 MHz,CD,0D)§:5.46(1H,s, H-
14),3.59 (1H,dd, J = 11.5,4.5 Hz, H3),3.20
(1H,overlap,H-1),2.62(1H,dd,J =11.9,4.5 Hz,
H-2),2.10(3H,s,-COMe) ,1.36(3H,s,H-20) ,1. 32
(3H,s,H-19),1.17(3H,s,H-17),0.96 (3H, s, H-
18) ;" C NMR (150 MHz, CD,0D) §:51.6 (C-1),
35.7(C2),83.2(C-3),52.4(C4),84.9(C5),
74.3(C-6),43.8(C-7),51.3(C-8),56.8(C9),
79.2(C-10),22.8 (C-11),27.8 (C-12),55.5(C-
13),83.8(C-14),60.8(C-15),79.9 (C-16),24. 1
(C-18),19.4 (C-19),27.9(C-20),21.6 (C-=21)
172.7(C-22) o PL % 5 30wk il — 8, f g
ENRAER ]

a2 FLaMR; ESI-MS: m/z 375 [M +
Na]*;'"H NMR(600 MHz,CDCl,)5:5.34(1H,s, H-
14),5. 11(1H,s,H-208) ,4.99 (1H,s,H-20a) ,4. 05
(1H,dd,J=9.2,2.6 Hz,H-6),3.65(1H,d,J =6.7
Hz,H-3),2.97 (1H,m,H-1),2.67 (1H,t,J =7.4
Hz,H9),2.03(1H,d, J = 14.9 Hz, H-15a),1.97
(1H,d,J=14.9 Hz,H-158) ,1.90(1H,m,H-12a) ,
1.74 (1H, m, H-128), 1.69 (2H, m, H-11), 1. 42
(3H,s,H-17),1.23(3H,s,H-19),1.02 (3H, s, H-
18) ;" C NMR (150 MHz,CDCL, )§:44.4(C-1),38.9
(C-2),82.4(C-3),49.3(C4),82.9(C-5),70. 1(C-
6),40.5(C-7),50.7(C-8),51.1(C9),151.5(C-
10),24.1(C-11),25.6(C-12),53.0(C-13),80.3
(C-14),60.5(C-15),81.8(C-16),24.0 (C-17),
23.6(C-18),18.5(C-19),113.9(C-20) . Lk ¥
R R — 2, O E AR AR R 11,

wEW 3 LAAMHIR; ESI-MS: m/z 375 [M +
Na]*;'H NMR(600 MHz,CD,0D)§:5.07(1H,s,H-
20a),5.00 (1H,s, H-208),3.78 (1H,dd,J =9.6,
1.8 Hz,H-6),3.60(1H,dd,J =6.6,2.4 Hz,H-3),
2.97(1H,t,J =9.0 Hz, H-1),2.49 (1H, t-like, H-
9),2.39(1H, m,H-2a), 1. 19 (3H,s, H-19) ,1. 12
(3H,s,H-17),0.97 (3H,s, H-18) ;" C NMR ( 150
MHz,CD,0D) §:45.2 (C-1),38.8 (C-2),82.4 (C-
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3),51.3(C4),84.0(C-5),71.7(C-6) ,47.0(C-7) ,
40.9(C-8),49.0(C9),153.1(C-10),28.2(C-11),
32.4(C-12),81.0(C-13),60.3 (C-15),78.8 ( C-
16),21.4(C-17),24.4(C-18),19.0(C-19),119.7
(C-20) . LA I %H 5 3CHk™ 45l — 5%, S E N
pieristoxin S,

a4 TR ESI-MS: m/z 245 [ M +
Na]*;'H NMR (600 MHz,CDCI,)8:6.83(1H,d,J =
15.7 Hz,H-7) ,6.47(1H,d,J =15.7 Hz,H-8),5.96
(1H, t-like, H4),2.31 (3H,s,H-10), 1. 11 (3H, s,
H-11),1.02 (3H, s, H-12) ;" C NMR (150 MHz,
CDCl,) 8:41.6 (C-1),49.8 (C2),197.6 (C-3),
128.1(C4),160.4(C-5),79.5(C-6),145.1(C-7) ,
130.6 (C-8),197.1(C9),28.6 (C-10),24.5 ( C-
11),23.1(C-12),18.9 (C-13) ., b % ¥ 5 X
WRTO A — B, SR S A B SR

WwEWS  LAAMIR; ESI-MS: m/z 213 [M +
H]*;'"H NMR(600 MHz, CDCI,)&:3.94 (1H, m, H-
3),3.80(1H, m,H9),2.24(1H,dd,J =16.2,5.3
Hz,H4q),2.18(2H,m,H-7) ,1.71 (1H,m, H4pB) ,
1.67(1H,m,H2a),1.62(3H,s,H-13) ,1.51 (2H,
m,H-8),1.42(1H, m, H-28),1.21 (3H,d, ] =6.2
Hz,H-10),1.03(3H,s,H-11) ;" C NMR (150 MHz,
CDCI,)8:37.9(C-1) ,48.5(C-2),65.3(C-3),42.3
(C4),124.1(C-5),136.8(C-6),24.4(C-7),39.7
(C-8),68.8(C9),23.4(C-10),28.5(C-11),29.7
(C-12),19.7(C-13) . L %t 5 ek i —
R EiZ S megastigm-5-en-3 ,9-diol ,

KEW6 KA ; ESI-MS: m/z 247 [M +
Na]*;"H NMR(600 MHz,CDCl,)8:5.91 (1H,s, H-
4),5.86(1H,m,H-8),5.79(1H,d,J =15. 8 Hz, H-
7),4.41(1H, m,H9),2.45(1H,dd, J =17.0,4.7
Hz,H2a),2.25(1H,d, J = 17.0 Hz, H23) 1.91
(3H,s,H-13),1.30(3H,d,J =6.7 Hz,H-10),1.08
(3H,s,H-11),1.01 (3H,s,H-12);” C NMR (150
MHz,CDCl, ) §:41.4 (C-1),49.9(C-2),198.3 (C-
3),127.1(C4),163.1(C-5),79.3(C-6),129. 1( C-
7),135.9(C-8),68.2(C9),24.3(C-10),23. 1 (C-
11),24.0(C-12),19.1 (C-13), I ¥t 5 3¢
BRT R — B, S i

WwEW 7T LR, ESI-MS:m/z 247 [ M +
Na]*;'H NMR (600 MHz,CDCI,)8:7.03(1H,d,J =
15.4 Hz,H-7) ,6.29(1H,d,J =15.4 Hz,H-=8) ,2.28

(3H,s,H-10),1.58 (3H,s, H-13) 1. 19 (3H, s, H-
11),0.98(3H,s,H-12) ;°C NMR (150 MHz,CDCI,)
5:35.1(C-1),40.6(C-2),64.0(C-3),47.0(C4),
67.3(C-5),69.5(C-6),142.4(C-7),132.6(C-8),
197.4(C9),28.3(C-10),29.4(C-11),25.0(C-
12),19.9(C-13) . LI F%ods5 30k ™ il —5%, i
W H 5 ,6-epoxy-3-hydroxy-7-megastigmen-9-one

wEW 8 Jayhtk; ESI-MS: m/z 223 [ M-
H];'H NMR (600 MHz,CD,0D)§:5.90(1H,s, H-
4),5.80 ~5.83(2H,m,H-7/8) ,4.34(1H,m,H9) ,
2.52(1H,dd,J=16.9 ,3.5 Hz,H-2a) ,2. 19(1H,d,
J=16.3 Hz,H28),1.94(3H,dd,J =5.3,1. 1 Hz,
H-13);”C NMR (150 MHz,CD,0D)§:42.5(C-1),
50.8(C-2),201.3(C-3),127.1(C4),167.5(C-5),
80.0(C-6),137.0(C-7),130.0(C-8),68.8(C9),
24.5(C-10),23.9(C-11),23.5(C-12),19.6 ( C-
13) o DA E%Hs 5 Scmk ™ i — 2k, S 2 R hy-
droxy-3-oxo-a-ionol ,

WwEW9 TR ESI-MS: m/z 291 [ M +
H]*;'H NMR(600 MHz,CDCL,)8:5.94(1H,dd,J =
17.3,10.7 Hz,H2),5.24 (1H,d, J = 17.3 Hz, H-
18),5.16(1H,t,J =7.2 Hz,H-6),5. 13 (2H, m, H-
10,14),5.09 (1H, d, J = 10.7 Hz, H-1a), 2. 04
(10H, m,H-5,H-8,H9,H-12, H-13),1.70 (3H, s,
H-16),1.63(6H,s,H-18,19) ,1.62 (3H,s,H20),
1.58(2H, m, H4);"” C NMR (150 MHz, CDC,) §:
111.9(C-1),145.3(C-2),73.7(C-3),42.3(C4),
22.9(C-5),124.6(C-6),135.9(C-7),39.9(C-8),
27.0(C-9),124.4(C-10),135.3 (C-11),39.9 (C-
12),26.8(C-13),124.3(C-14),131.5(C-15),25.9
(C-16),28.1(C-17),16.3(C-18),16.2 (C-19),
17.9(C20) . LA ¥t 5 3cmk' " 4l — 80, s e
KA DT R

LEW10 JoER; ESI-MS: m/z 293 [ M +
K]*;"H NMR (600 MHz,CDCL,)8:5.92(1H,dd,J =
17.4,10.7 Hz,H-2),5.60(1H, m,H-5) ,5.60 (1H,
m,H6),5.20 (1H,d, J = 17.3 Hz, H-la), 5. 06
(1H,d,J =10.7 Hz, H-1B),1.81 (2H,q,J =7.2
Hz,H9),1.31(3H,s,H-14),1.26 (3H,s, H-12),
1.21(3H,s,H-15),1.12 (3H, s, H-13) ;" C NMR
(150 MHz,CDCl,)§:112.2(C-1),145.0(C-2),72. 8
(C-3),45.4(C4),122.3(C-5),140.5(C-6),82.9
(C-7),38.1(C-8),26.6(C9),85.7(C-10),71.4
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(C-11),27.4(C-12),24.3(C-13),27.4 (C-14),
27.6(C-15) . LI -%odf 530k il — 2%, ok e
A negunfurol ,

WEWI AR ESI-MS: m/z 279 [ M +
Na]*;'"H NMR(600 MHz,CDCl,)8:5.91 (1H,dd,J
=17.3,11.0 Hz,H-11),5.22(1H,d,J = 17.4 Hz,
H-12a),5.21 (1H,m,H-7),5.07(1H,dd,J =10.7,
1.4 Hz,H-128) ,3.35(1H,dd, J =10.7,2.0 Hz, H-
3),2.23(1H,m,H-5a) ,2. 05(3H,m,H-53,8) ,1. 62
(3H,s,H-14) ;" C NMR (150 MHz, CDCl, ) §:26. 4
(C-1),73.0(C-2),78.2(C-3),29.6(C4) ,36.8(C-
5),135.1(C-6),125.0(C-7),22.7(C-8) ,41.9(C-
9),73.5(C-10),145.0(C-11),111.8(C-12),23.2
(C-13),15.9(C-14),28.0(C-15), DU F¥IE5E L
wET RGE — R, R 2,6, 10-trimethyldodeca-6 ,
11-diene-2,3,10-triol

wEWI12 O R; ESI-MS m/z 251 [M +
Na]*;'H NMR (600 MHz, CDCL,)6:5. 15 (1H,dt,J
=7.1,1.5 Hz,H-5),3.33(1H,d,J =10. 6 Hz, H-
9),2.48(2H,t,J =7.3 Hz, H-3),2.28 (2H, m, H-
4),2.14(3H,s,H-1),1.98 ~2.10 (2H, m, H-7),
1.64(3H,s,H-11),1.37 ~1.43(2H,m, H-8), 1. 20
(3H,H-12),1. 16 (3H, H-13) ;* C NMR (150 MHz,
CDCL,)8:30.0(C-1),208.9(C-2),43.6(C-3) ,22.4
(C4),123.3(C-5),136.2(C-6),36.8(C-7),29.6
(C-8),78.2(C9),73.0(C-10),15.9(C-11),26. 4
(C-12),23.3(C-13) , DL %cds 5 scmkt ™ Hiis —
B, % E R 9, 10-dihydroxy-6 , 10-dimethylundec-5-
en-2-one

wEW13 Tk ESI-MS  m/z 171 [M +
H] " ;"H NMR(600 MHz,CDCL,)§:5.90(1H,dd, ] =
17.3,10.7 Hz,H-7),5. 31 (1H,t,J =7.5 Hz,H3),
5.22(1H,dd, ] =17.4,0.9 Hz, H-8a),5.07 (1H,
dd,J=10.7,1.0 Hz,H-88) ,4. 12(2H,dd,J =11.9,
5.1 Hz,H-1),2.12(2H, m,H4),1.79 (3H,d, J =
1.6 Hz,H-9) ,1.41 (2H, m, H-5) ,1.29 (3H, s, H-
10);" C NMR (150 MHz, CDCl,) §:61.6 (C-1),
134.6(C2),128.5(C3),22.4(C4),42.0(C-5),
73.5(C-6),144.9(C-7),111.9(C-8),21.5(C9),
28.2(C-10) . DA bHid 5 ScHk' HiaE — 8, ok e
HN(2Z)-2,6-dimethyl-2 ,7-octadiene-1 ,6-diol ,

WEW 14 FAAR A ESI-MS: m/z 411 [ M +
Na]*;'H NMR (600 MHz, C;D;N)&:11. 12 (1H, s,

4'-0H),10.84(1H,s,4-0H) ,7.30(1H,d,J =8.1
Hz,H-5'),7.28 (1H,s,H2") ,7.12(1H,d, ] =8.0
Hz,H-6"),7.02(2H,s,H-2,6),4.40 (2H,s, H-7,
7'),4.08(2H,m,H9,9") ,3.86(6H,s, 3,5-OMe) ,
3.80(3H,s,3'-OMe),3.31 (2H, m, H-8,8");" C
NMR (150 MHz,C,D;N)8:132.9(C-1),105.4(C-2,
6),57.1(3,5-OMe), 149.9 (C-3,5),56.6 (3'-
OMe),137.9(C4),87.3(C-7),55.7(C-8),72.8
(C9),133.8(C-1"),111.6(C-2"),149.5(C-3"),
148.5(C4"),117.1(C-5"),120.4(C-6") ,87.1(C-
7'),55.4(C-8"),72.5(C9") . Lk % 5 3cilk ™
A —3, W A medioresinol

wEaW15 Ttk ESI-MS: m/z 381 [M +
Na]*;'H NMR(600 MHz,CDCl;)58:6.91(2H,d,J =
2.0 Hz,H-2/2"),6.89(2H,d,J =8.3 Hz,H-5/5"),
6.82(2H,dd,J=8.3,2.0,H6/6") ,4.74(2H,d,J =
4.3 Hz, H-7/7"),4.25 (2H, m, H9B/9'B), 3.90
(6H,s,2 x-OMe) ,3.88(2H,dd,J =9.2,3. 6 Hz, H-
90/9'a),3. 11 (2H,m,H-8/8") ;" C NMR (150 MHz,
CDCL,)8:133.1(C-1/1") ,108. 8( C-2/2") ,146.9( C-
3/3"),145.4(C4/4") ,114.5(C-5/5") ,119.2( C-6/
6'),86.1(C-7/7"),54.4(C-8/8"),71.9(C9/9"),
56.2(2 x-OMe) . A b%¥ 5 3ok #38 — 2, i
YTENIEER

wEW16  TotaR; ESI-MS: m/z 383 [M +
Na]*;'"H NMR(600 MHz,CD,0D)§:6.95(1H,d,J
=1.9 Hz,H-2),6.82(1H,dd,J =8.1,1.9 Hz, H-
5),6.76(1H,d,J=8.1 Hz,H-6) ,6. 72(2H,s,H2"/
6'),5.49(1H,d,J =6.2 Hz,H-7),3.84(3H,s,4-
OMe), 3.82 (1H, overlap, H98), 3. 81 (3H, s, 3-
OMe),3.75(1H, m,H-8),3.57(2H,t,J =6.5 Hz,
H9'),3.47(1H,dd,J =6.3,6.1 Hz, H9a) ,2. 62
(2H,t,J =8.0 Hz,H-7"),1.82(2H, m,H-8");"C
NMR (150 MHz, CD,0D) §:137.1(C-1/1"),110.7
(C2),149.2(C-3),147.6 (C4),114.2(C-5),
119.9(C-6),89.1(C-7),55.6(C-8),65.1(C9),
116.3(C-2"),134.9(C-3"),145.4(C4"),130.0( C-
5'),118.1(C-6"),33.1(C-7"),36.0(C-8"),62.9
(C9"),56.9(3-OMe) ,56.5(4-OMe) ., LI F¥# 5
SCHR il — 30, U E 4-0-F BN E,

wEm17 WAk AR ESI-MS:m/z 273 [M +
H]*;'H NMR(600 MHz,CD,0D)&8:7.31(2H,d,J =
8.6 Hz, H-2'/6"),6.82 (2H,d,J =8.6 Hz, H-3'/
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5'),5.89(1H,d,J =2.4 Hz,H-6) ,5.88(1H,d,J =
2.4 Hz,H-8),2.68 (1H,dd,J =17.2,3.0 Hz, H-
3a);"” C NMR (150 MHz, CD,0D) §:80.6 (C-=2),
44.2(C-3),198.0(C4),165.6(C-5),97.2(C-6),
168.5(C-7),96.3 (C-8),165.0(C-9),103.5(C-
10),131.2 (C-1"),129.2 (C-2'/6"),116.5 (C-3"/
5'),159.2(C4") . DA %ds 5 Sckt™ s — 3%,
WX 3R o

WwEW18 Bk A ESI-MS:m/z 339 [M +
Na]*;'H NMR(600 MHz,CD,0D)§:7.36 (2H,d,J
=8.6 Hz,H-2'/6") ,6.84(2H,d, ] =8.6 Hz,H3"/
5'),4.91(1H,d,J =11.5 Hz,H-3) ,4.51(1H,d,J =
11.5 Hz,H-2),2.00 (3H,s,H-11),1.94(3H, s, H-
12);” C NMR (150 MHz, CD,0D)§:72.6 (C-2),
83.5(C-3),197.3(C4),158.9(C-5),104.1(C-6),
162.7(C-7),103.3(C-8),157.9(C9),100. 1 ( C-
10),128.6 (C-1"),129.0(C-2'/6"),114.9 (C3"/
5'),157.8(C4"),6.3(C-11),6.8(C-12), DL %k
355 SCHR Y e — B, BUE E R 6, 8-di-C-methyl-
dihydrokaempferol ,

wEW 19 B Ak K; ESI-MS: m/z 191 [ M-
H] ;'H NMR (600 MHz, DMSO-d,)5:12. 81 (1H,s,
5-OH) ,6.31(1H,d,J =2.1 Hz,H-8) ,6. 16(1H,d,J
=2.1 Hz,H-6),6.15(1H,s,H-3),2.33(3H, s, H-
11);"°C NMR (150 MHz, DMSO-d,)8:167.7(C-2),
107.9(C-3),181.8(C4),161.5(C-5),98.7(C-6),
164.1(C-7),93.7(C-8),157.8(C-9),103.4 (C-
10),19.9(C-11) . L F%odfs5 30k ™ il —2%, i
Y E R SRR T (0

W& 20 & ik; ESI-MS: m/z 181 [ M-
H] ;'H NMR (600 MHz, CDCl,)8:6.84(1H,d,J =
8.1 Hz,H-5),6.70 (1H,d,J =2.0 Hz,H-2),6.69
(1H,dd,J=8.1,2.0 Hz,H-6) ,5.48(1H,s,4-OH) ,
3.88(3H,s,3-OMe) ,3. 68 (2H,m,H-3") ,2. 65(2H,
t,/ =7.7 Hz,H-1") ,1.87 (2H, m, H-2") ;” C NMR
(150 MHz, CDCl, ) §:133.7 (C-1),110.9 (C-2),
146.4(C-3),143.7(C4),114.2(C-5),120.9(C-
6),34.5(C-1"),31.8(C2"),62.3(C-3"),55.9(3-
OMe) . L 34 5 Sk ™ il — 2k, i e o —
AR,

&2l WA ESI-MS: m/z 357 [M +
Na]*;'H NMR (600 MHz, CDCl,)&8:5.23 (1H,td, J
=7.2,1.2 Hz,H-5) ,5.20(2H,s,H-13) ,3. 76 (3H,

s,H-17),3.62(3H,s,H-18),3.38 (2H,d, J =6.6
Hz,H-6),2.40(2H,dd,J =9.0,6.6 Hz,H-2),2.30
(2H,dd,J =8.6,7.2 Hz,H-3) ,2. 15(3H,s,H-16) ,
1.80(3H,s,H-15) ;" C NMR (150 MHz, CDCL,) §:
174.1(C-1),33.1(C-2),34.8(C-3),134.4(C4),
122.9(C-5),22.8(C-6),122.4(C-7),153.9(C-8),
106.6(C-9),116.9(C-10) ,144.2(C-11),163.9(C-
12),70.3(C-13),173.2(C-14),16.3(C-15) ,11.2
(C-16),61.2(C-17),51.7(C-18) . VI I ¥¥f 5
1k R 3E — 3K, B % 5 A mycophenolic methyl ester,,

wEW22 TSR ESI-MS . m/z 183 [M +
H]*;'H NMR (600 MHz,CDCl,)8:11.74 (1H,s,2-
OH) ,6.28(1H,d,J =2.1 Hz,H-5),6.23(1H,J =
2.1 Hz,H-3),5.23 (1H, s,4-0H),3.92 (3H, s,
COOMe) ,2.49 (3H,s,Me-8) ;" C NMR (150 MHz,
CDCL,)8:105.9 (C-1),160.4 (C-2),101.5(C-3),
165.6(C4),111.5(C-5),144.2(C-6),172.3 (C-
7),24.5(C8),52.1(COOMe), VI b¥¥E 5L
Bk R — B, S R PR

& 23 LR ; ESI-MS: m/z 191 [ M-
H] ;'H NMR (600 MHz, DMSO-d,)8:7.89(1H,d,J
=9.4 Hz,H4) ,6.76(1H,s,H-8),6.19(1H,d,J =
9.3 Hz, H-3),3.50 (3H, s, H-11) ;" C NMR (150
MHz,DMSO-d, ) §:160.7 (C-2) ,111.4(C-3),144.5
(C4),109.5(C-5),145.4 (C-6),149.6 (C-7),
102.8(C-8),151.5(C9),110.3(C-10),56.0 ( C-
11) o DA E$s 5 Scmkt ™ i — 25, S @ AR

P =1
AT 0

w&EW 24 AR ESI-MS: m/z 123 [ M-
H] ;'H NMR (600 MHz, CDCl, )8:7.22 (1H,t, ] =
7.8 Hz,H4),7.05(1H,d,J =7.5 Hz,H-6),6.90
(1H,d, J =8.1 Hz, H3);"” C NMR (150 MHz,
CDCL,)5:124.7(C-1),156.4(C-2),116.8 (C-3),
128.0(C4),120.3(C-5),129.8(C-6),65.0(C-7)
DA 5030 5 SOk 0 — 3, S KA

wEW25 LAWK ESI-MS: m/z 189 [M +
Na]*;'H NMR(600 MHz,CDCl,)8:7. 11 (2H,d,J =
8.5 Hz,H2,6),6.75(2H,d,J =8.5 Hz,H-3,5),
3.70(3H, s, 4-OMe),3.56 (2H,s, H-7) ;" C NMR
(150 MHz, CDCL, ) §:130.7 (C-1),126.0(C-2,6),
115.8(C-3,5),155.2(C4),40.5(C-7),173.3(C-
8),52.4(4-OMe) . LA b ¥dfs 5 ek 41—k,
S VAR HER O
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wEW26 Ttk ESI-MS: m/z 125 [M +
H]*;'"H NMR (600 MHz,CDCL, )6:6.24(2H,d, ] =
2.3 Hz,H4/6) ,6.17(1H,t,J =2.3 Hz,H-2),2.24
(3H,s,H-7) ;" C NMR (150 MHz, CDCL,) §:156.8

1 12
SOH R
AL
7 9 10
O 3 5 p
1 R;=COMe Ry=Me Ry=OH R,=H Rs=OH 4 R= =0
2 Ry=HR,,Ry= =CH, R,=H Rs=OH 8 R==0H

3 Ry=HRy,Ry= =CH, R4=OH Rs=H

(C-1/3),100. 1(C-2),108.9(C4,6) ,141.2(C-5),
21.6(C-7) o LA HOH 55 3R s — 8, o
N R

LGP 1 ~26 ZiflyCULE 1,

5

= OH 5 0
: B OH PN
"’o: )
HO
o HO
6 7

1
OH i 7
3 7 11 15 _~15 3 T o) 1 HO HO, 3 (0]
1/7{\{\(\9/\(\”/\( ‘M T 13 " - Lz, HO. . -
o OH 18 18 20 & OF 2 b OH 5 v 9 11 1 7 5 3 1

;
14 R;=R,=OMe R;=H
15 Ry=OMe R;=R,=H

23 24 25

1 = MBS NN

Fig.1 The chemical structures from flower of R. pachypodum

2.2 HIHINO B RLER

FRE MTT ki 25 A5 P % RAW 264. 7 2 fifd
TEPERZ IR, #E 490 nm | OD {H 15 #0 il 2%, 455 1B
FNHRIE R 100 wmol/L B4k &4 4 .16 17 18 .23 %t
YUY J7 30 B 3 52 ; Griess 4G RAW 264. 7
AR NO B 5, B 25 9038 b ZEKAS , A
MBI 5 4 4 13 14 16 18 23 V3474 3.3
11,33 .100 pmol/L, 25 F N SE AR T 5 DMSO, FH 4 X}
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NMEA Y 13 .16 F1 18 KRR 6 LPS 5 F 1) RAW
264.7 Bl NO i 2 90 B b T R 6 e, H 1C,, 43
ME.75.4+£2.7 33.5+1.5 f185.4 £4.3 pumol/L,
FHPE 25 9 b FEKAATE 33. 0 pmol/L F i M LPS
P B RAW 264. 7 AW RS NO,
3 Zig

A AE AR 2 R FE S, smilla o
b RIS BRFE N G L BS A 320 B, o 4 Y
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A KB 0512 2 L B 4 0 (0 B R R R
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(2 DAL AEAE T =i AR h ™ =
Y PR A 2 P 3 4 b DX 0 A, 1 TE A 5 T
PEMRFSEIRGE o AFSE = DAL RS EAE SR BRI &
VUL R AR R 5 oy, AR PR X = A
RS AL 22 AT AT IR 9, 45 SR 40 515 3 26 MG
Yy A BIAHSCSCHR & B, FATHRIE 116 & ) 4 A
AHCHARTEEMGE . BRI, X SR & Wik AT
NO B hlG ML 1 , K ALEH) (27) -2,6-dime-
thyl-2, 7-octadiene-1, 6-diol (13) ,4-0-F = F I\ &£
(16) . 6, 8-di-C-methyldihydrokaempferol ( 18 ) g %f
LPS 755 RAW 264.7 E WA il NO fyRETCA Ml
YER, Hh b5 4-0-H L J AN R R B U] 18 147t
KRGV C (HIAF] 33.5 £1.5 wmol/L, ILAM, AWK
R = BRI 73 B8 5] 3 DARZE PRI R
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