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Abstract : The aim of this research was to investigate the chemical constituents from Dendrobium heterocarpum Lindl. and an-
tioxidant and anti-inflammatory activities of selected compounds. 15 compounds were isolated and purified from Dendrobium
heterocarpum Lindl. by silica gel column chromatography, Sephadex LH-20 and semipreparative HPLC. And their structures
were identified as 3,4'-dihydroxy-5-methoxybibenzyl (1) ,batatasin Il (2),3-hydroxy-4’,5-dimethoxybibenzyl (3),3-0-
,4-dihydroxy4',5-dimethoxybibenzyl (6) ,moscatilin (7) ,dendrocandin A (8),(S)-3,
4, a-trihydroxy-4', 5-dimethoxybibenzyl (9), densiflorol A (10), dendrocandin T (11), dendrocandin F (12), coelonin
(13) , carthamidin (14) ,4-hydroxy-2-methoxy-3 ,6-dimethylbenzoic acid (15) based on extensive spectroscopic methods' H
NMR, " C NMR,HSQC, HMBC) . Compounds 1-15 were isolated from Dendrobium heterocarpum for the first time, of which

compound 14 were obtained from this genus for the first time. Some isolates were evaluated for the inhibitory activities on ni-

methylgigantol (4) ,gigantol (5),3

tric oxide production and the ABTS and DPPH radical scavenging activity. Compounds 3,5 and 11 showed inhibitory effect on
the NO production in RAW264. 7 macrophage cell. And Compounds 5 and 6 showed DPPH and ABTS" radicals scavenging
activity.

Key words: Dendrobium heterocarpum ; bibenzyl ; carthamidinl ; RAW264. 7 macrophage cell ; DPPH radical
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2 J] & A1 f} ( Dendrobium heterocarpum Lindl. )
A TR 1500 ~ 1 750 KA Ll b g bR+ | 43
At T2 B A 2 PG AR (BN O P b R ) B
B 22K CEE BIAR Ba APE g R E e
B AR ORI BRI . RIIB A
= E ] 1L 3 A N s e I TR N
w0, AN AR NS, g e , W ind v 1 0
IR MH AN, W AR AR, BB
M. HETX RIS A AT sT 2 T HE
PR BCHR WL BCRRPE RN A58 PR 55, X =oAL 1 o3
KB R WAIE . Ty T R IERIIE A
Rk 245 FH (B K R A e 5 B T R T4t —
JE WA, A PR G H: 2R TR 42 B 1 Ak 2% 1k
AT TWESE, O b A AR 2 15 MEG ), 23 il
YE R 3,4 - R S5-I A KR (1) (batatasin 1T
(2) 3-F 4", 5-Z P A BLHK R (3) | 3-0-methyl-
gigantol (4) .gigantol(5) 3 ,4- " #34" 5-— HI & %
B (6) .moscatilin (7) .dendrocandin A(8) .(S)-3,
4, 0-=FFA4" 5- " HEIEBEH (9) . densiflorol A
(10) .dendrocandin 1(11) dendrocandin F(12) . coe-
lonin(13) (ZL4E %R (14) (4-F25L-2- 4 -3, 6-— I
BRHR (15) o U BAE 3 |k izt ¥ b
YRR, P LB 14 S E WONZR A o
133, I R AL & PN L RAW264. 7 B g
2 i P — AR A R A AT RIS PR R )l R R
TH9E , MR ITIE A HR A IE KA A T — €
P FRISARAE
1 UHE5HH

Avance [[-400 8 A% BEHARAX (12 [ 4 6 e 5
JEHT A PR F]) (Avance -500 iS4 % A R AL
(TEEME w e = A AR ) (Avance 11-600 7!
FRERRA (PR E & L A RAR) ,
APL QSTAR Pulsari % AH V4 9 T & 47 B 8] J5 3% 4%
(MDS Scipaszex, Concord, Ontario, Canada ), Auto
Spec Premier P776 = i % XU IR £ 57 % /% ( Waters,
USA) , Agilent 1100 ] 5 W AR (3543 ( 56 [H 2 HE 1S
) ek 78 KA (FEEEIE K ) |, FlexStation 23
AEMFAR X ( Bio-RAD 680, 32 [ ) , )= /= M7 ik i AT
JEHTRERE (536 m S BIAFRA ], 1) |, Sephadex
LH-20 ( Ameisham Biosciences, Uppsala, Sweden ) ,
MCI gel CHP-20P ( Mitsubishi Chemical Corp. , Toky-

o, Japan) s FI T2 2 A1 O (B 3 4, HoR o o3

Mréli, B2 Ml NG-2 H BE-L-KS 2 2 ( L-NMMA ) |
DPPH (ABTS (sigma 23] ) , — A0 R0 & ()
MEERZK) o /N RAW264. 7 B4 i [ 35 [
RIS DR o

RIVFABER A =z 30, &30 2eBe T RE
R % 8 R 22 B e FE ) 2R 1 s A it ( Den-
drobium heterocarpum Lindl. ) , k3 2 AR AE T v [H Bl 2%
Bt B AR ) A 5% BT A ) Ak 2 55 P R U R 81
2 EWHE
2.1 RSB

RIS A kAot i 13 kg TR I H 40 L
PRI 00 =, 5 I 44 BV V8 H ke 40 75 %81 79 TS 45
28 320 g, Je)E R TR E T B4 B R AR,
I8 [T A B O R R FNE T B, e 415 8 L 1R
LERARALIRE 95 g, IE T EEEROIRE 77 g

o 2R B EBAL , 2 RE AT €A i (A T g-TN
fil| ,100: 0,100: 1.,50:1 .20:1.,10:1.5:1.3:1.1:1.0:
1) RGMEEEVENL, 155 6 453 (Fr. 1 ~Fr.6) o Fr.
1(6.7g) 2k AT (3% (Al k- £ R 1R, 100: 0
100:1.50:1.20:1.,10:1.5:1.3:1.1:1.,0: 1) &Gk
BEVERNARE] 5 A4 (Fr. 1.1 ~Frl.5) Fr. 1.1 £
Sephadex LH-20 BEfAE 20T ( =& Be-HBE, 10 1)
a8 35 15(3 mg) .

Fr.2(2.0 g) % Sephadex LH-20 #EiGAE2HT (=
AMBE-HEE, 12 1) 453 1 ANy (Fr. 2. 1) Fidk
A1 3(128 mg) F110(2 mg) ,

Fr.3(4.5 g) % Sephadex LH-20 #EMeHE)2HT (=
A BE-HEE, 1 1) 53 B8 8] 3 A (Fr.3.1 ~ Fr.
3.3) . Fr.3.1 ZIEAHRERAE (A k- R, 30 1) 15
2 AHM (Fr.3.1.1 ~Fr.3.1.2) ,Fr. 3. 1.2 {1k
W B AT JE AT (AP BB, 10 1)
HPLC( I EE-7K , 70% ) 73 2545 24654 12 (10 mg) 5
Fr.3.1.1 £33 MCI 4 ( FHEZ-7K ,20% ~100% ) . 1F
AR AL (A k- 2R £ TR 3:2) Sephadex LH-20
BERATJZHT (= F W -, 1 1) 4 B A5 8k &9
11(5 mg) .8(8 mg) f16(7 mg), Fr.3.2 LT 1FEHH
AT (A ilifk- £ PR & T 5° 1) (Sephadex LH-20
AT JZ T (=@ Be-F B, 10 1) 4 HPLC 4355
RGP 4(3 mg) F9(3 mg) .

Fr.4(5.4 g) % Sephadex LH-20 BEEHE)2HT (=
FHLE-HEE, 1 1) s3] 5 N2y (Fr. 4.1 ~ Fr.
4.5), Fr.4.5 Zad IEAHRERAE (= H be-H i, 40
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:1) .Sephadex LH-20 BERATJEHT ( =5 be-H i, 1
1) 2l HPLC (W EE-K ,45% ) 73 B AR 2k & 1)
5(11 mg) , 4l & HPLC (H EE-7K,70% ) 77 #5153 £
WA 1(37 mg) F12(22 mg) ;Fr. 3.5 %443 Sepha-
dex LH-20 &E & 41 )2 #r ( 1 BE-K, 90% ) | 2 il &
HPLC( H1EE-7K ,60% ) 43 #5453 24b-5 ) 7(7 mg) .

Fr.5(4.3 g) % Sephadex LH-20 $EfAE ZHT( =
AMBE-H I 1 1) 753 5 ANy (Fr. 5.1 ~ Fr.
5.5). Fr.5.5 S5 IE AR RCAE (Al k- P i, 10
1) 2l 2 HPLC (HHEE-7K,65% ) 43 B AR 2L 5 9
13(5 mg)ﬂl 14(6 mg) °
2.2 RAW264.7 4 NO A R HI & 14

LR Z 85 (LPS) %5 & 19 /b Bl B Wi 40 Jig
RAW264. 7 S RAHM 5 AE S Wi R, — 48 Ak A& Tl 0
57 NG-g8 B JL-L-f5 & R ( L-NMMA, IC,, = 34
pmol/L) Jg FHAEXS HE (50 wmol/L) , Griess 25 12 {7
A NO B A B, [R) iy LA MTS 3 A5 0 41 i 3%
1, Z A B B R AL S WL RAER]

1 RAW264. 7 Afig 42 Fh 28 96 fLAR, B Fead 1%,
Fi e W, Tmg/mL (% LPS 55, [R]HIAZ9
79 25 wmol/L (L& M, BEE LPS X M2 A
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B3 AEAL,30 min YT 540 nm K0 INE EOG R,
FIFHAZCT 7153 NO Az il A, Rk MTS 450020
0 7 HEER A S PR AR RS NO Az Y52

NO A& A7 H) & (%) = (LPS 3 48 0Dy, —
H a2l 0Dy, ) /LPS 5820 OD,,,,,. x 100% (1)
2.3 BHEBEKRIR

DPPH J& 1, 1- " A BE2- = R BE 8 E [ 1, 1-di-
phenyl-2-picrylhydrazyl radical 2,2-diphenyl-1-(2,4,
6-trinitrophenyl ) hydrazyl ] f{) 2 3C fif 5, ABTS J& 2,
2V-HRA - (3- L HE-AT M -6- il 1R ) B ER[2,2'-
azinobis- ( 3-ethylbenzthiazoline-6-sulphonate ) | {3 3
AR, e A P BR AR 2 5 T R i U
125, 383 7GR TN R B Y 722 AR BBt AL
AE I Y555
2.3.1 DPPH g &Rk 5%

4 PRI DPPH 351 4. 0 mg, FHJC/K £ 5 45
£ 10 mL, ¢ 5 5B DPPH F i BL M, 75 96
FUB A 25 wmol/L AL &%) 100 WL, BANFE 5
W3 AEAL, HIMARER DPPH H i 2% ) 100

pL, [RIBT 1R 25 0 AL & 9 25 o IR DL )ik
JER K PELEAE R E(Trolox ) Sy B XS AR, 6 T S I
37 CHEEH B R 30 min J§ F K 517 nm b
OD {H,ic N Dy, 25 FAXT BN D (b &YX g
Dy #2572 A H AR (SR) .

SR(%) =11 - (D, - D)1/De x100% (2)
2.3.2 ABTS A WA FHRER

K BRI ABTS 257 40. 0 mg, HZER/KER R
10 mL, FEAE 2R BUT B 7. 0 mg, HIZEIRAKE &
%10 mL,#£5) )55 ABTS /KIFHIR A, = iR B w5 4b
JNE 12 ~16 h, =4z ABTS [ i 4, OLIRAE, R
15 f5H B ABTS H B 5LV W, 76 96 FLAR T fim A 25
pmol/L AL &4 100 L, B e 3 A5 fL,
IIARRER) ABTS [ i HE W 100 WL, [l 35 s
FIR BRI A X BE, DA TRD v B K i i AR R E
(Trolox) A7 BHPE X R, # WL SN 5 min J§ T 734
nm Kb 7E OD fH ,ic 4 Dy, 25 X BIEh D, kG
PR REICN Dy, #5430 2 115 H R B IEBR % (SR) o
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EW1 AEmAR(=ZE TS ; (+)-ES-
IMS:m/z 267 [M +Na]*;CH,0,;'H NMR (500
MHz,CDCl,) §,:6.96 (2H,d,J=8.5 Hz,H2',6),
6.66 (2H,d,J=8.5 Hz,H-3",5"),6.20 (1H,d,J =
1.9 Hz,H-2),6.19 (1H,d,J=1.9 Hz,H-6),6. 16
(1H,brs,H4) ,2.74 (4H,m,H-a.,’),3.69 (3H,
s,0CH,-3) ;" C NMR (125 MHz, CDCL,) §,:162.2
(s,C3),159.3 (s,C-5),156.4 (s,C4"),145.6
(s,C-1),134.0 (s, C-1"),130.4 (d, C2",6"),
116.0 (d,C-3",5"),109.1 (d,C-6),106.6 (d, C-
2),99.9 (d,C4),39.7 (t,C-a),38.1 (t,C-a’),
55.5 (q,0CH;-3); o DI B0 5 Sciiks™ 4l S A
— B HUEE G Y1 h 3,47 - -5 - AR LR
o

Ew2 Ry (=8 k) s (+)-ES-
IMS:m/z 267 [M + Na]*;CH,0,;'H NMR (500
MHz,CDCl,) §,:7.13 (1H,t,J =7.6 Hz, H-5'),
6.75(1H,dd,J=7.6,1.9 Hz,H6") ,6.65(1H,dd, J
=7.6,1.9 Hz,H4') ,6.64 (1H,d,J = 1.9 Hz, H-
2'),6.32(1H,d,J=2.0 Hz,H4) ,6.25(2H, brs, H-
2,6),2.81 (4H, m, H-a, '), 3.74 (3H, s, OCH,-
3);"C NMR (125 MHz,CDCl,) §,:160.8(s,C-3),
156.6 (s, C-5),155.5 (s, C-3"),144.4 (s, C-1),
143.6(s, C-1"),129.6 (d, C5',6"),121.0 (d, C-
6'),115.4(d,C-2"),112.9(d,C4"),108.0(d, C-
6),106.8 (d,C-2),99.1(d,C4),37.7(t,C-a),
37.3(t,C-a'),55.3(q,0CH,-3) . LI I ¥# 53¢
IR T8 A — B, O E AL S 2 4 batatasin T

LEW3 wOWMKRY (=& P ) ; CeHy
0,;'H NMR (400 MHz,CDCl;) §,:7.09(2H,d,J =
8.6 Hz, H-2',6"),6.83 (2H,d, J = 8.6 Hz, H-3',
5'),6.32(1H,t,J =1.8 Hz,H-6) ,6.26 (1H,d, J =
1.8 Hz,H2),6.25(1H,d,J =1.8 Hz, H4) ,2.82
(4H,m,H-a,0’),3.79(3H,s,0CH,4") ,3.75(3H,
s,0CH,-5) ;" C NMR (100 MHz, CDCL,) §,:160.8
(s,C4"),157.8(s,C-5),156.6(s,C-3),144.6 (s,
C-1),133.8(s,C-1"),129.4(d,C-2",6"),113.8(d,
C-3",5'),108.0(d,C-2),106.8(d,C-6),99.0(d,C-
4),38.2(t,C-a),36.7(t,C-a"),55.3 (q, OCH,-
3'),55.2(q,0CH;-5) . L bl 5 ek 453 3
A—F B ER G Y 3 S 3-8k 4" 5- P A R HK
o

Eme HoaEm R (=& ML) ;C,
H,,0,;'H NMR (400 MHz,CDCL,) §,:6.79(1H,d,J
=8.1 Hz,H-5'),6.72(1H,dd,J =8.1,1.9 Hz, H-
6'),6.66(1H,d,J=1.9 Hz,H2"),6.32(1H,t,] =
1.9 Hz,H4),6.25(2H,d,/=1.9 Hz,H2,6) ,2.82
(4H,m ,H-a,t’) ,3.86(3H,s,0CH,-3") ,3. 84 (3H,
s,0CH,4"),3.75(3H, s, OCH,-3) ;" C NMR ( 100
MHz, CDCL, ) 8.:159.8 (s,C-3),155.6 (s, C-5),
147.7(s, C-3"),146.2 (s, C-1),143.5 (s, C4"),
133.3(s,C-1"),119.2(d,C6"),110.8 (d, C-5"),
110.2(d, C2"),106.9(d, C6),105.8 (d, C2),
97.9(d,C4),37.2(t,C-a),36. 1 (t,C-a’),54.9
(q, OCH,-3),54.8 (q, OCH,-3"), 54.2 ( ¢, OCH,-
4") o LA RO S ok il A8, e e
¥ 4 24 3-0-methylgigantol ,

LEWMS HOTERHR(=EARLR) ;(+)-
ESIMS: m/z 297 [M + Na]*;C, H,0,;'H NMR
(400 MHz, CDCl,) 8,:6.84 (1H,d,J =8.0 Hz, H-
5'),6.68(1H,dd,J=8.0,1.9 Hz,H-6") ,6.63(1H,
d,J=1.9 Hz,H2") ,6.32(1H,t,J =1.9 Hz,H4),
6.25(2H,d,J=1.9 Hz,H2,6),2.81 (4H, m, H-a,
o'),3.84(3H,s,0CH,-3"),3.75(3H,s,0CH,-3) ;
“C NMR (100 MHz, CDCl,) §,.:160.8 (s, C-3),
156.6 (s, C-5),146.3 (s, C3"),144.6 (s, C-1),
143.7(s,C4"),133.7(s,C-1"),121.0(d, C-6"),
114.2(d,C-5"),111.2(d,C-2"),108.1 (d,C6),
106.8(d, C2),99.0(d,C4),38.3(t,C-a),37.3
(t,C-a"),55.9(q,0CH,-3"),55.3(q,0CH,-3) , Lk
B S SR R AR — B, O E A S R
gigantol ,

wEWe IREAWMRY (=EAHFHE);CoHy
0,;'H NMR (400 MHz,CDCl,) §,:7.09(2H,d,J =
8.6 Hz, H2',6'),6.82 (2H,d, J = 8.6 Hz, H-3',
5'),6.45(1H,d,J =1.8 Hz,H-6) ,6.24(1H,d, ] =
1.8 Hz,H-2),2.79(4H,m,H-a., ') ,3. 82 (3H, s,
OCH,-5),3.79 (3H, s, OCH,;4');"” C NMR ( 100
MHz,CDCL, ) §,:157.8 (s, C4"),146.8 (s, C-5),
133.9(s,C-3),133.8(s,C4),130.5(s,C-1) ,130. 4
(s,C-1"),129.4(d,C2",6"),113.7(d,C-3",5"),
108.7(d,C-6),103.6(d,C-2),38.1(s,C-a),37.2
(t,C-a"),56.1(q,0CH,-5),55.3(q,0CH,4"), Lk
B S Sk R A — B MO e S 6 R
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3,4-T A 5o RSB,

EWT MRy (=8 W) 5 (+)-ES-
IMS:m/z327 [M + Na]*;C,,Hy,O5;'H NMR (400
MHz,CDCl, ) §,:6.83 (1H,d,J =8.0 Hz, H5'),
6.68(1H,dd,J =8.0,1.9 Hz,H-6") ,6.61 (1H,d,J
=1.9 Hz,H=2"),6.36(2H,s,H-2,6),2.81 (4H,m,
H-o, '), 3.85 (6H, s, OCH;-3,5),3.84 (3H, s,
OCH,-3") ;”C NMR (100 MHz,CDCl,) §.:146.8(s,
C-3,5),146.2(s,C-3"),143.7(s,C4"),133.7 (s,
C-1"),132.9(s,C4),132.8(s,C-1),121. 1 (d, C-
6'),114.2(d,C-5"),111.2(d,C-2"),105.2(d,C-2,
6),38.5(t,C-a’),38.0(t,C-a),56.3(q,O0CH;-3,
5),55.9(q,0CH,-3") . Lk % 5 3cmk™ iz 5
A—F A EE Y T N moscatilin,

hEWS WEOIEREK (AL ;
[a]}-36.8° (¢ = 0.11,MeOH) ; ( +)-ESIMS: m/z
327 [M + Na]*;C,H,O,;'"H NMR (400 MHz,
CDClLy) 6,:7.01(2H,d,J =8.6 Hz,H-10,14) ,6.78
(2H,d,J =8.6 Hz,H-11,13),6.48(1H,d,J=1.8
Hz,H-2),6.33(1H,d,J=1.8 Hz,H-6) ,4.41 (1H,
t,/=7.4,6.0 Hz,H-o) ,3.00(1H,dd,J =13.8,7. 4
Hz,H-o'),2.80(1H,dd,J =13.8,6.0 Hz, H-o') ,
3.18(3H,s, 0CH,-7),3.82(3H,s,0CH,-5) ,3.77
(3H,s,0CH;-12) ;" C NMR (100 MHz, CDCl,) §,:
157.9(s, C-12),146.9 (s, C-5),143.6 (s, C3),
133.6(s,C4),131.6(s,C-1),130.6(s,C9) ,130. 4
(d,C-10,14),113.6(d,C-11,13),107.4(d,C-6),
101.4(d,C-2),85.2(d,C-a) ,43.8(t,C-a’) ,56. 6
(q, OCH;-a ), 56.1 (q, OCH,-5),55.2 (q, OCH,-
12) o DA -%OHE 5 Sclikt " s SR — 2 B s ik
44 8 2 dendrocandin A,

LEWY WO RY (= P ) ;
[a]?-19.0° (¢ = 0.13,MeOH) ; ( + )-ESIMS: m/z
313 [M + Na]*";C,H,O,;'H NMR (400 MHz,
CDCly) 8,:7.11(2H,d,J =8.4 Hz,H-2",6') ,6.84
(2H,d,J =8.4 Hz,H-3",5"),6.60(1H,d,J=1.8
Hz,H2),6.47(1H,d,J =1.8 Hz,H-6) ,4.73 (1H,
m,H-a),3.86(3H,s,0CH,-3),3.79(3H,s, OCH,-
4'y,2.92(2H,dd,J=12.9,6.6 Hz,H-o') ;" C NMR
(100 MHz,CDCl, ) 8,:158.4(s,C4"),146.8(s,C-
3),143.7(s,C-5),136.0(s,C4),131.6(s,C-1),
130.5(d,C-2",6"),130.0(s,C-1"),113.9(d,C-3",

5),106.4(d,C2),100.8(d,C-6),75.4(d,C-a),
56.2(q, OCH,-3),55.3 (q, OCH,4"),45.2 (t, C-
o) o PA B 5 Sk R R AR 8, i e
G H(S)3,4,a-=FI4" 5T HASLRE,

LEWI0 HETEEHK (AT ;
( +)-ESIMS:m/z 295 [M + Na]*";C,H,,0,;'H
NMR (400 MHz,CDCl,) §,:6.72(1H,d,J =7.8 Hz,
H-5'),6.68(1H,d,J=1.7 Hz,H2") ,6.62(1H,dd,
J=7.8,1.7 Hz,H-6") ,6.31 (1H,s,H4) ,6.25(2H,
s,H2,6),5.92(2H,s,H-7"),3.76 (3H, s, OCH,-
3),2.79 (4H, m, H-a, «’) ;" C NMR (100 MHz,
CDCL,) 8,:159.7 (s,C-12"),156.6(s,C-5),147.5
(s,C3"),145.7(s,C4") ,144.4(s,C-1) ,135.5(s,
C-1'),121.2(d,C-6"),108.9(d,C-2"),108.1(d, C-
5),107.9(d,C-6),106.8(d,C-2),100.8(t,C-7"),
99.0(d,C4),55.3(q,0CH;-3),38.2(t,C-a) ,37.3
(t,C-a') o PA KRS 45 Semk i S AR — 3, s
EAEY) 10 H densiflorol A,

LEY 11 RECAKTRY (&P ;
[a]?-10.5° (¢ = 0.44,MeOH) ; ( + )-ESIMS m/z
567 [M + Na]*;C,, Hy, Og;'H NMR (500 MHz,
CDCL,) 6,:7.12(2H,d,J =8.5 Hz,H-10,14) ,7. 04
(2H,d,J =8.5 Hz,H-10",14"),6.84 (2H,d,J =
8.5 Hz,H-11,13),6.76 (2H,d,J =8.5 Hz, H-11",
13'),6.55(1H,d,J=1.9 Hz,H4) ,6.42(1H,d,J =
1.8 Hz,H4') ,6.33(1H,d,J =1.9 Hz,H-6),6.08
(1H,d,J =1.8 Hz,H-6") ,4.77(1H, m,H-8") ,4.76
(1H,m,H-7"),3.83(3H,s,0CH,-1),3.79 (3H,s,
OCH,-12),3.76 (3H, s, OCH,-12"),3.69 (3H, s,
OCH,-1"),2.85(2H, m, H-8),2.83(2H, m, H-7) ;
“C NMR (125 MHz, CDCl, ) §,.:159.7 (s, C-12"),
157.8 (s, C-12),148.7 (s, C-1),146.5 (s, C-1"),
144.1 (s, C-3),143.6 (s, C-3"),134.4 (s,C5),
133.9(s, C-5"),132.4 (s, C2"),131.8 (s, C-2),
129.4(d,C-10,14),129.1(d,C-10",14") ,113. 8(d,
C-11",13"),113.6 (d, C-11,13),109.4 (s, C4),
108.2(s,C4"),104.9(d, C6),106.7 (d, C6"),
80.6(d,C-7"),80.3(d,C-8"),56.2(q, OCH,-1),
56.2(q, OCH;-1"),55.3 (q, OCH,-12),55.3 (q,
OCH,-12"),38.0(t,C-7),37.0(t,C-8), LA I %¥
GIcEk O R A — B B E A 11

dendrocandin I,
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EW 12 FHaearmRy (AP ;
[al}24.4° (¢ = 0.16, MeOH) ; ( + )-ESIMS: m/z
545 [M + H]*; C,, H, Og;'H NMR (500 MHz,
CDCL,) 6,:7.04 (2H,d, J =8.6 Hz, H-10",14"),
6.80(2H,d,J =8.6 Hz,H-11",13") ,6.66 (2H,d, J
=8.6 Hz,H-11,13),6.55(2H,d,J =8. 6 Hz,H-10,
14),6.47 (1H,s,H6'),6.10 (1H, s, H4),3.91
(1H,dd,J=7.1,5.5 Hz,H-7),2.80(2H, m,H-7") ,
2.78(2H,m,H-8"),2.69(2H,m,H-8) ,4.00(3H,s,
OCH,-1),3.86(3H,s,0CH,-1") ,3. 76 (3H,s,OCH,-
12'),3.74 (3H, s, OCH,-12) ;" C NMR (125 MHz,
CDCL,) 6,:158. 1(s,C-12),158.0(s,C-12"),145.5
(s,C-1"),140.6(s,C-3"),139.3(s,C-3),138.7 (s,
C-6),135.0(s,C-1),134.8(s,C-2),133.6(s, C-
9'),132.1(s,C2"),130.6(d,C-10,14) ,130.4 (s,
C-9),129.4(d,C-10",14"),129.3(s,C-5"),117.9
(s,C4"),117.8 (s,C-5),113.8 (d, C-11",13"),
113.2(d, C-11,13),109.0(d, C4),107.3 (d, C-
6'),61.5(q,0CH,-1),56.3(q,0CH,-1"),55.3(q,
OCH,-12"),55.2(q,OCH,-12) ,44.5(t,C-8),38.9
(d,C-7),37.0(t,C-8"),33.7(t,C-7"), VL I % ¥
R R AR — B, MO E A 12 0 den-
drocandin F,

wEWI3  REAMIRY (HEE); (+)-ES-
IMS:m/z265 [M + Nal]*;C, H,,0,;'H NMR (500
MHz,CDCL,) §,:7.98(1H,d,J =8.2 Hz,H-5) ,6.61
(1H,d,J =8.2,2.7 Hz,H-6) ,6.59(1H,d,J =2.7
Hz,H-8),6.38(1H,d,J=2.3 Hz,H-1),6.29(1H,
d,J =2.3 Hz,H3),2.62 (4H, s, H-9,10), 3. 81
(3H,s, OCH,4) ;" C NMR (125 MHz, CDCL,) §,:
159.1(s,C4),157.5(s,C2),156. 1(s,C-7) ,141. 8
(s,C-8a),140.5(s,C-1a),130.0(d,C-5),126.2(s,
C-5a),116.8(s,C4a),115.0(d,C-6),113.6(d, C-
8),108.3(d,C-1),99.2(d,C-3),31.8(t,C9),
31.2(t,C-10),55.8 (q,0CH,4), i ¥ 5 ¢
Mk R A — B, B E AL B 13 9 coelonin,

wEWI4 wEMARK(HEE); (+)-ESIMS: m/
2280 [M+ H]*;CH,,0.;'H NMR (500 MHz,
CDCly) 8,:7.30(2H,d,J =8.6 Hz,H-2",6"),6.81
(2H,d,J =8.6 Hz,H-3",5"),5.87 (1H,s, C-8),
5.31(1H,dd,J=13.0,3.0 Hz,H-2) ,3.09(1H,dd,J
=17.2,13.0 Hz,H-3a) ,2.67(1H,dd,J =17.2,3.0

Hz,H-3b) ;°C NMR(125 MHz,CDCl,) §,:197.6(s,
C4),168.8(s,C4"),165.5(s,C9),164.9 (s, C-
5),159.0(s,C-7),131.1(s,C-1"),129.0(d, C-=2",
6'),116.3(d,C-3",5"),103.3(d,C-10) ,96.3(d,C-
8),80.4(d,C2),44.0(t,C3), UL %d 5
R G AR — B O B A 14 AR
e 15 JCash & (FEE) ;' H NMR (500
MHz,CDCL,) §,:12.02(1H,s,-COOH) ,6.20( 1H,
s,H-5),3.91(3H,s,0CH,-2) ,2.45(3H,s,CH,-6) ,
2.09(3H,s,CH,-3) ;”C NMR (125 MHz,CDCL,) §,:
172.6(s,-COOH) ,163.2(s,C4),158.0(s,C2),
140.2(s, C6),110.5(d, C-6),108.5 (s, C5),
105.3(s,C-1),51.8(q,0CH,-2) ,24.1(q,CH,-6),
7.7(q, CH;-3) o LI % 5 Semk™™ 4l 24—
BB S Y 15 O 4R 52T A A3, 6-
FEORHTR
3.2 /NER RAW264. 7 EREZRAR NO A B 0 &l iE 1
XPRTIE A o B3 80 7 MMe G (2.3,
4.5.10 11 .14) /£ 25 wmol/L ¥k & F %f RAW264. 7
SRR NO A= i /R A7 e, 25 R an sk 1
Ji7s
R 1 RAW264. 7 408 NO &EREIMEER( x +5 ,n=3)

Table 1  The inhibitory effect on the NO production

in RAW264.7 cell( x =5 ,n=3)

[y EE RS
Compound Inhibition rate (% )
L-NMMA = 57.91 = 1.50

2 46.06 = 0.26
3 51.15 = 0.27
4 46.01 = 0.30
5 51.57 = 0.36
10 13.72 £ 1.92
11 58.54+ 0.16
14 31.72 £ 0.51

5 : L-NMMA (50 pmol/L) ,—48 4k % & M7, 1Cs, =34 pmol/L,
Note: L-NMMA (50 pmol/L), an NO synthase inhibitor, was used as a
positive control (ICs =34 pmol/L).
3.3 BEHEBFRIR

MR ITE A i LR SRR Th 43 B 5 3 i 1k
BYVRZETHRNEGY, Z RIS
F SV BREE S o SEdediFH ABTS 81 DPPH ¥4 %)
SEHREN e MG (1.2.5.6,9.12) 7F 25
pwmol/L V& FE R [ HH BT BRAE 14T TR, LK
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PESEA= R E(Trolox) Jy BHHE XS R, SCHG 25 R 4Nk 2 fir
No
R2 BEHEBFRBRIER( S ,n=3)
Table 2 DPPH and ABTS" radicals scavenging

activity ( PR ,n=3)

ABTS H H 275 BR % DPPH [ i 3% 5 R

sty ABTS * radical DPPH radical
Compound scavenging rate scavenging rate
(%) (%)

Trolox 50.71 + 7.58 56. 86 + 0.50
1 31.13 % 3.19 0.68 + 1.45

2 34.88 = 4.11 1.93+ 1.24

5 40.97 + 6.55 5.36+ 1.09

6 28.32 + 2.94 33.13 £ 2.20

9 16.58 + 2.75 21.79 + 1.01

12 29.89 + 5.38 21.08 + 1.19

T : Trolox (25 wmol/L) KIEMEAEAEZR E, H il BG BR FHM: T IR
Note ; Positive control used for radical scavenging assay at the concentra-
tion of 25 pmol/L.

4 Zig

ARICFIR T IS A fHR 2R TR Bt AT T 4k
ST, N A B S E T 1S MEE Y, R
HIRMRIVEA R 288, XHG 7 Mea
() — S A U B R 6 P AT TS, R AL B )
3.5.11 7£ 25 pmol/L KT, Xf /ML RAW264. 7 F
WA Y NO AR S il 357 50% LA L, Kbk &
Y11 5 50 pmol/L i) B X HE 245 L-NMMA 1) 3] %%
FAHY ARk 2 B R, RIES L
P BB AROC . A HE NG G b 25kt A L 1T
I, BB R T, A kb A S BB
ERAA YRR — E LR IETE AE 25
pmol/L ¥k FE T ALG4 1.2 .5 A1 12 BB —E W
ABTS A HAEIEBREE ST, b G4 5 M4 Rk i
B BR M B (1C5,) 7 36.41 + 1,99 pumol/
L;1fi 6.9 12 =MbE9 WoR th DPPH H i £ 3E B
RSy, K R B 50 k&Y 6, H 1C, K
62.05 = 3.40 pmol/L, &4 5 F1 6 HAGHAF 4
SRR T . RITIE A Z T, 25 5 )
DA IGE , ARSCE W AE R T RIS A B RSN TR
AP E AR TEYE Y, AR TT A TR AT K F
FHEE AL — s P LA

S 30k
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