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Abstract: Objective To investigate the chemical constituents from Juniperus convallium, as well as their anticomplementary and
antioxidant activities. Methods The constituents were isolated and purified by column chromatography over silica gel, Sephadex
LH-20, ODS-C;3, and preparative HPLC. Their structures were identified by spectra analysis. The cell hemolysis assay was used to
evaluate the anticomplementary activities and the targets through classical and alternative pathways. Also the anti-oxidant activities
were tested by DPPH, ABTS and FRAP methods. Results A total of 17 compounds were obtained from the ethyl acetate extract of J.
convallium and identified as amentoflavone (1), cupressuflavone (2), cupressuflavone-4"'-O-B-D-glucosides (3), naringenin-7-O-
glycoside (4), apigenin (5), tiliroside (6), quercetin 3-O-B-D-glucoside (7), quercetin-3-O-rhamnoside (8), hypolaetin-7-O-3-D-

glucopyranoside (9), isomassonianoside B (10), (+)-isolariciresinol 2a-O-p-D-glucoside (11), (+)-isolarisiresinol 3a-O-p-D-glucopyranoside
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(12), cryptomeridiol (13), 3B-hydroxysandaracopimeric acid (14), (1R,3R,4aR,4bS,7R,10aR)-7-cthenyl-1,2,3.4,4a,4b,5,6,7,9,10,10a-
dodecahydro-3-hydroxy-1,4a,7-trimethyl-1-phenanthrene methanol (15), 4-hydroxy-5-methyl-coumarin (16) and B-sitosterol (17).
Compounds 1—15 and 17 showed anticomplementary activities in different degrees (CHso: 0.05—3.99 mmol/L, APsy: 0.58 —19.13

mmol/L). The flavonoids, especially the biflavonoids, are the important anticomplementary constituents in J. convallium. Further

analysis of structure-activity relationship showed that phenolic hydroxyl and glycosidic groups influenced their anticomplementary

activity. Only the flavonoids (1—3, 5—9) and lignans (10—12) showed different degrees of antioxidant activities due to their hydroxyl

groups. Conclusion All the 17 compounds are isolated from J. convallium for the first time. The flavonoids and lignans are the

important anticomplementary and antioxidant constituents in J. convallium with a certain structure-acticity relationship. This study

provides a good reference for further research on the pharmacological substance and quality control of J. convallium.

Key words: Juniperus convallium Rehder et E. H. Wilson; anticomplementary activity; anti-oxidant activity; amentoflavone; cupressu-

flavone; apigenin; quercetin 3-O-B-D-glucoside

B AR Juniperus convallium Rehder et E. H.
Wilson A#HEH Cupressaceae ) il #11J& Juniperus Linn.
Y, RIREFFARP, 250 7E P A Y )1 7
o b X U A B 5 22 oo A o A 40 F A A A
Gua 2P E N “ARE” AL UERT CRERAELD),
BEHRGARR. R, B H TR RIBPE ST &
KRBT R M2 S0, N« ik
HiE&z” Wiz —. FIMEEY i R s
FEEHRM. WK, mR. KAER. FER. §
&, fEp Rl FrEm®. HuEtl. pugtoe g
R A B AEYEYE . B Ry An B AR 1
T2 —,  HH AR XS A 7 B o3 FH 2 B 5 4 7
THI AT ORI o XU B 2R R R 1T R 25 SORE PR 5
Ak R G B eE A oM, AR B A E R
Heth A LS SRR 4 s T A,
1] B B R R B 25 3 R, AHIE TR B AR
s K B A TS BRI TS IR SRR AL AT T R G
FHOAHI, HIRAEEET 17 MOEY, 469
AN AL A - FEAEAZ W (amentoflavone, 1)+
FAARXL R (cupressuflavone, 2). FHAC XL B4 i i %]
FELF (cupressuflavone-4"'-O-B-D-glucosides, 3). #i
FZ #-7-O-% % B (naringenin-7-O-glycoside, 4)-.
Fr3E % (apigenin, 5). 11Z2/)-3-0-(6"-O-E-IFERE
HE)-B-D- It 5 75 %) BE H Ctiliroside, 60+ i 57 % -
3-0-B-D-#ij % ¥ (quercetin-3-O-B-D-glucoside, 7D+
it Bz 2 R B 250 EF (quercetin-3-O-rhamnoside, 8)
A fir 5 -7-O-B-D- Mk W ) %) B 1 Chypolaetin-
7-0-B-D-glucopyranoside, 9); 3 NMARIER AU EW:
SRR B (isomassonianoside B, 10). &
A i 2 -2a-O-B-D- ] % B [(+)-isolariciresinol-
2a-0-B-D-glucoside, 11] F1 573 Al % -3a-O-B-D-
] % B [(+)-isolarisiresinol 3a-O-B-D-glucopyra-

ASIEN

noside , 12]; 3 MR G Y. MM B
(cryptomeridiol, 13)+ 3B-#2ZEILITIAHFHARR (3B-hydroxy-
sandaracopimeric acid, 14) Al (1R,3R,4aR,4bS,7R,
10aR)-7- 2.} 3£-1,2,3,4,42,4b,5,6,7,9,10,10a-+ 5
3-F2dE-14a,7- = HE-1-9EH B [(1R,3R.4aR,4bS,7R,
10aR)-7-ethenyl-1,2,3,4,4a,4b,5,6,7,9,10,10a-dodeca-
hydro-3-hydroxy-1,4a,7-trimethyl-1-phenanthrene
methanol , 15]; BL & KT # JC (4-hydroxy-5-
methyl-coumarin, 16) 1 B-75 £ % ( B-sitosterol, 17).
FEME 71 E WAL HUR 55 B A BT AMACTE M,
P& DPPH. ABTS. FRAP AN [ 75 ik T A AL G 1 o
1 UFESHR
1.1 X

APEXIII 7.0TESLA FTMS Y i i {x (ffi
Bruker /A & ); DRX 400 F1 600M ZY k%l He R4 (1
Bruker 2 H]); A i CRgR AR
HIRAFD; FH#& HPLC s il & or
##); 1260 43 #77A HPLC (Agilent /A7) ); ZHBE-50T
RN SIS Gl B dn AR RH A A IR A 7D
Multiskan MK3 Z4H5R4 (Thermo A 7).
1.2 M

FEEIERER (F ST )5 Sephadex
LH-20 %¢fix (3t . GE Healthcare Bio-Sciences AB /A
A Cg il & A EIEFE (250 mmX20 mm, S pm,
HA YMC 27]D; Cig 7B it (250 mm X 4.6
mm, 4 um, HA YMC AF]); Bikgaic . B
Pt % @ A 2 il ) L 2 48 Ak 2 A BR A
FD)s KEM4EAE R E (trolox, Sigma AF], fits
BCBMS158); DPPH ([H 24 A4k 2= i R A #
fit'5 X27A016). HERMN (E 2B TR
ANF], 5 2015012005 *MAPLILE Clg. C2. C3.
C4. C5 F1C9 (Abcam A~ H]); #MA. WFIMLHR CHHD;
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FRAP fll ABTS {ifll& (THHERREWEHLTATD.
1.3 #EYIKIR

S AR AR R T 2017 55 4 H AR FERUE AR
HXCRAE, 28 PUFBOR 54 0 R R S e R AR
JEMEY) N A Juniperus convallium Rehder et E.
H. Wilson, FrAs (JC2017) fFHT 4 H K225 2405
LT E
2
21 ERESSH

BT 3 B AR A T 2.1 kg, FH 95% L BEd%
10 A5 5 A AEH 4 K, BFK 30 min, LA 95% L
BIAEHG JEMIRIERYE, BRRE 1202 g, BIRE
FKIRESG, WA AMES,. BEER B AKMAET
BEZEH, JREIRAR G, SR HEETAL 186 g BHR
LBREBAT 206 g 1E T BEHAL 197 g FZKIE AL

SR R ERAL (200 g) ZAkfE (100~200
B ki, & - HEE (100 2 04100 © 3,100 :
7. 100 : 9. 100 : 14, 100 : 20) ERJEHEIES] 6
ANERSY (Fr. 1~6), BUFr. 1 #8>%F & ODS #: (H
BE-7K 20%~50%) 13| Fr. la. 1b #B%r; Fr. 1a %
Sephadex LH-20 #H:(if, HEMEIAAREY 15
(23 mg); Fr. 1b Z&#i4 % HPLC (ZE-/K) #4143
FIAY 14 (15 mg). B Fr. 2 #i4H J& ODS
(HEE-7K 30%~70%) 132 Fr. 2a~2c¢ #4>; Fr. 2a
2458 HPLC (ZJE-7KD Hil% 521 &4 13
(16 mg); Fr.2b £l #% HPLC (FEE-/K) #4743
FEEY S (10 mg); Fr. 2c & Sephadex LH-20 #F
ik, FREENARNEY 4 2mg). 6 (26 mg).
B Fr. 3 #8404 & ODS A (HHEE-7K 40%~80%)
3% Fr. 3a. 3b #45; Fr. 3a. 3b W0 HE
Sephadex LH-20 A1, FEEEMASRINEY) 17
(16 mg) 13 (82 mg). HX Fr. 4 #i5H4HJk ODS
K CHEE-7K 40%~90%) 132 Fr. 4a #0 FL &)
8 (336 mg); Fr. 4a & Sephadex LH-20 AL i, H
BEefii, H2FH4&% HPLC (HFEE-/K) &5 3
A&7 (6mg)s 16 (1 mg). HUFr. 5 & &
ODS #: (HEE-/K 30%~100%) 753 Fr. 5a~5d &
4¥; Fr. 5a 2 ODS JefiF: (FHEE-/K) BEkEY 9
(71 mg); Fr. 5b &% HPLC (ZJE-/K) il &15
FItb &Y 10 (50 mg). 11 (6 mg); Fr. 5¢ L4 H!
HPLC (ZJiF-70 #4381 &9) 12 (80 mg); Fr.5d
28241 % 7 HPLC CHEE-/KO) &8 EL &4 1 (21
mg). 2 (28mg).

2.2 FUAMATEMENE
221 ZHGRAIPUMRTEEI T KR
T DMSO, AFRNKFEMFES (BBS ZZrh ks i
NI PR E HIAMA (10 80 MR IR R LIG), VA I
R 2%45 LA (SRBC). 37 “CK¥% 30 min,
B0 JE B EIEVRAE 405 nm FISEROLEE (4) i
[F] IR 152 B A 240k HEZH O 55 = 1) kK in N BBS 2%
MR, T IE R AR A4 B AMAH iUl
TR IAMA B BN E & (1) BBS 22 ¥ I %
A1 2% SRBC, FH T 7 IIfe 5494 FE A M it e 21 2 i
WL A ) A4 Ok 2% SRBC K
iz AL, T I EAMAR L 518 B 81 4
MK, LU EBATE A PR R ZH, 1+ B i 4
Hil2 . DLEE IR B AR AR (X0, I A2 R
WARR (V), iH5 CHso (233815 50%3M 17 17T
AR AR D

FMLANFI R =1—(4 A wmou)/A 25n
222 FHBREPAMETE DN & B Rk
FEAMA (12 4 BRI NINE D 43 3-S5 A R B (1)
FE IR AT, INNE B 1) AP SR 0.5% S 21 41 .
37 ‘C/KIE 30 min, 50 J5H IEHAE 405 nm N
SE Ao [N B2 AL MR A i,
FECLRF R ANVE AP PEXT B AL . tH S g%, LA
BER IR B R AR RS (X0, W L] 3RO AR b
(Y, TH5 APso (555 AR S0%3M i 35 M T 75 R D o
223 AMEEFEE SR B B B
APiA (Clqs C2. C3.C5 4 1:16, C4 M1 : 64,
CO9 A1 :8) a5l FRFERAME (11 8 FRREM)
NILE) SRR E, SIASAMAE R MG . Bl 5
TR B AMACR B VR AT S I ON OE B MR SR 2K 1
&, I EA 2% SRBC, 37 C/KBIIH 30 min,
B0 JETE 405 nm FIERLSH 4 . RS E S
24 PR B IIEA . MR I
H, TR MAMGE . 25 s R R IS 2 I R
TIAMKE, TSR AR R TR AL, 0
RE BRI, Ul A E R TR A
23 MEMNTEMNE
2.3.1 &R DPPHIEMEN &MY B RERE T K2
B, K AN R R BE O RE S I NE &1 DPPH /K 2.1
WL, TRAIEBEECE 30 min 5T 517 nm RE
AME (BERSAD . RN E S A4 (LSRR
KA DPPH iR FIXTHRAL (BAEAFA T
IK CEEAREFE WD » FELA trolox AE B E R
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FHMESTHRZL. 115 DPPH J&RR%E, DAMHKSIREE N
AR (XD, DPPH JEFRRZAMNALLR (V) A, iF
5 1Cso (DPPH JH PR 50%H (PR S A D o

DPPH iR =1—(4 pws—A we)/A
232 JEER ABTS 3 PEMIE"  ABTS H H2EiE R
a2 IR S 7. EC i A S
it E RS, ABTS LAEW, BFEMET KL
e, BOE E SRS TR S A R BEAE 2
B, FEINANGER ABTS TAEWIES), ZEiRNE 6
min J57E 414 nm FllE A 18 . [FR 5 B 25 0 I ZE
CAZEARFATOK SR SR ERD,  LA trolox AR
TEARE (AR S I e bRl 2, AR b vt il 28015
R L TR BE 1 (i 1 mmol/L A 31 2R AR
4T 1.5 mmol/L trolox ARAEERIT, 1ZFE M IIPTE
EET74 1.5 mmol/L).
2.3.3 5K FRAP M E"Y FRAP [ H3EiE %
I e 2 AR S 792 B FRAP AR
1 FeSO4 ARHEHL, B R mis T K OB, BUd R
FRAP TAEM SRR B RIRA], 37 CE
3~5 min J57E 593 nm FIE 4 H. FN&ESH
YR (LSRRI K ABEARE FE M EEHD FIFH M
SFHRA CBAZARF trolox VATRACERE VAW, B
FeSO, FrifE A AR & ik il s vtk i 28, AR F A
HE Al 28T 5 R S I S PT AL RE T (A 0.2 mmol/L
RO AT 24T 1 mmol/L FeSO, ArtEI T, %
B S A SR RE TN 5D
3 #R
3.1 HHWERE

EM1: HOTERMA, ESI-MS m/z: 537
[M—H] ", %4> F i &4 538 'H-NMR (600 MHz,
CD;0D) &: 7.94 (1H, d, J = 2.5 Hz, H-6"), 7.83 (1H,
dd, J = 8.5, 2.5 Hz, H-2"), 7.49 (2H, d, J = 8.5 Hz,
H-2", 6"), 7.07 (1H, d, J = 8.5 Hz, H-3"), 6.68 (1H, s
H-3), 6.67 (1H, s H-3'), 6.54 (2H, d, J = 8.5 Hz, H-3"",
5", 6.35 (1H, d, J = 2.4 Hz, H-8), 6.32 (1H, s H-6"),
6.14 (1H, d, J = 2.4 Hz, H-6); "“C-NMR (150 MHz,
CD;0OD) J: 184.4 (C-4"), 184.0 (C-4), 166.5 (C-2"),
166.2 (C-2), 166.2 (C-7), 164.6 (C-5), 163.4 (C-7"),
162.8 (C-4""), 162.7 (C-5"), 161.5 (C-4'), 159.6 (C-9),
156.7 (C-9"), 133.1 (C-6), 129.6 (C-2", 6""), 129.1
(C-2), 123.5 (C-1"), 1233 (C-1"), 122.1 (C-3"),
118.0 (C-5"), 117.1 (C-3"", 5""), 105.9 (C-8"), 105.6
(C-10"), 105.6 (C-10), 104.2 (C-3), 103.6 (C-3"),

100.6 (C-6), 100.5 (C-6"), 95.4 (C-8). L E¥¥E 5
SCHRARTE — 8T, W A A 1 R REAE RS O

WEW 2: BRI A, EL-MS m/z: 538 [M] .
'H-NMR (600 MHz, DMSO-ds) &: 13.15 (2H, s,
OH-5, 5"), 11.08 (2H, brs, OH-7, 7"), 10.27 (2H, brs,
OH-4, 4'), 7.47 (4H, d, J = 8.8 Hz, H-2', 6/, 2"", 6'"),
6.77 (2H, s, H-3, 3"), 6.73 (4H, d, J = 8.8 Hz, H-3', 5/,
35", 6.42 (2H, s, H-6, 6"); "C-NMR (150 MHz,
DMSO-ds) : 182.0 (C-4, 4"), 163.4 (C-2, 2"), 161.0
(C-7, 7"), 160.8 (C-5, 4', 5", 4™), 154.7 (C-9, 9"),
127.9 (C-2', 6/, 2", 6", 121.2 (C-1', 1'"), 115.8 (C-3',
57, 3" 5", 103.5 (C-10, 10"), 102.5 (C-3, 3"), 98.9
(C-6,8,6",8"). VL ¥ 5 cirifiE —5!"™, #%
ENEN 2 ARIA BT B o

e 3: REEMA, ESI-MS m/z: 699 [M—
H], MX 2 FFEHN 700, 'H-NMR (600 MHz,
CD;0D) §: 7.60 (2H, d, J = 8.8 Hz, H-2, ¢'), 7.50
(2H, d, J=8.8 Hz, H-2"", 6'), 7.09 (2H, d, J = 8.8 Hz,
H-3', 5'), 6.77 (2H, d, J = 8.8 Hz, H-3"", 5", 6.67
(1H, s H-3), 6.61 (1H, s H-3"), 6.50 (1H, s H-6), 6.49
(1H, s H-6"), 499 (1H, d, J = 7.3 Hz, Glc-H-1),
3.39~3.89 (6H, m, Gle-H-2~6); "“C-NMR (600
MHz, CD;OD) ¢: 184.3 (C-4), 184.3 (C-4"), 166.1
(C-7"), 165.4 (C-2"), 164.4 (C-7), 164.2 (C-2), 163.0
(C-4""), 162.9 (C-5), 162.6 (C-5"), 161.9 (C-4"), 157.0
(C-9), 157.0 (C-9"), 129.2 (C-2", 6"), 128.9 (C-2/,
6), 126.0 (C-1"), 123.1 (C-1""), 117.9 (C-3', 5'), 116.9
(C-3", 5", 105.7 (C-10), 105.6 (C-10"), 105.6 (C-3),
104.5 (C-3"), 103.4 (C-6"), 101.5 (C-6); Glc &: 99.9
(C-1), 78.2 (C-5), 77.8 (C-3), 74.8 (C-2), 71.3 (C-4),
62.4 (C-6). UL FHd 5 cmikdfid — 8", #ei
B3 AR TR A

&) 4: B ER A, ESI-MS m/z: 433 [M—H],
X4 T /& A 434 . 'H-NMR (600 MHz,
DMSO-dg) d: 11.99 (1H, s, 5-OH), 9.77 (1H, s,
4'-OH), 7.33 (1H, d, J = 8.5 Hz, H-2', 6'), 6.80 (1H, d,
J = 8.5 Hz, H-3', 5"), 6.16 (1H, d, J = 2.0 Hz, H-8),
6.14 (1H, d, J = 2.0 Hz, H-6), 5.51 (1H, dd, J = 12.9,
2.9 Hz, H-2), 5.35 (1H, d, J = 5.5 Hz, 5"-OH), 5.11
(1H, d, J = 5.0 Hz, 3"-OH), 5.04 (1H, d, J = 5.0 Hz,
4"-OH), 4.98 (1H, d, J = 7.7 Hz, 1"-OH), 4.56 (1H,
dd, J = 9.0, 5.0 Hz, 6"-OH), 3.14~3.66 (6H, m,
H-2"~6"), 2.75 (1H, dd, J = 17.0, 2.9 Hz, 3-OH);
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BC-NMR (150 MHz, DMSO-dq) d: 197.5 (C-4), 165.5
(C-7), 163.0 (C-5), 158.1 (C-4'), 128.9 (C-1"), 128.7
(C-2', 6), 115.4 (C-3', 5'), 103.5 (C-10), 99.7 (C-2"),
96.8 (C-6), 95.7 (C-8), 78.9 (C-2), 77.3 (C-5"), 76.6
(C-3"), 73.3 (C-2"), 69.8 (C-4"), 60.8 (C-6"), 42.3
(C-3)o VL EXd 5 cifahig — 5™, s e s
4 gt E = -T-O- R B R

WEYS: REEMA, ESI-MS m/z: 269 [M—
H], HX 3 FH&EAN 270, '"H.NMR (600 MHz,
DMSO-d) d: 12.95 (1H, s, 5-OH), 7.92 (2H, d, J = 8.8
Hz, H-2', 6'), 6.93 (2H, d, J = 8.8 Hz, H-3', 5'), 6.75
(1H, s, H-3), 6.45 (1H, d, J = 2.0 Hz, H-8), 6.16 (1H,
d, J=2.0 Hz, H-6); "*C-NMR (150 MHz, DMSO-dj)
J: 181.6 (C-4), 169.9 (C-2), 163.6 (C-4'), 161.4 (C-7),
1613 (C-5), 157.9 (C-9), 1284 (C-2, 6'), 121.1
(C-1"), 116.0 (C-3', 5"), 103.4 (C-10), 102.7 (C-3),
99.1 (C-6), 94.1 (C-8). LA_E¥¥s 5 ek —>",
M a5 NFRR.

&4 6: Bk K , ESI-MS m/z: 593 [M—H],
HIXT2r T BN 594. 'H-NMR (600 MHz, CD;0D)
d: 8.00 (2H, d, J = 9.0 Hz, H-2', 6), 7.43 (1H, d, J =
15.9 Hz, H-B), 7.32 (2H, d, J = 8.6 Hz, H-2"", 6""),
6.83 (2H, d, J = 9.0 Hz, H-3', 5'), 6.81 (2H, d, J = 8.6
Hz, H-3", 5", 6.31 (1H, d, J = 2.0 Hz, H-8), 6.14
(1H, d, J = 2.0 Hz, H-6), 6.10 (1H, d, J = 15.9 Hz,
H-a), 5.27 (1H, d, J = 7.6 Hz, H-1"), 4.32 (1H, dd, J =
11.8, 2.2 Hz, H-6"), 423 (1H, dd, J = 11.6, 6.4 Hz,
H-6"), 3.48~3.51 (3H, m, H-2", 3", 4"), 3.32~3.37
(1H, m, H-5"); *C-NMR (600 MHz, CD;0D) ¢: 179.4
(C-4), 168.8 (CO0), 166.0 (C-7), 163.0 (C-5), 161.5
(C-4"), 161.2 (C-4""), 159.3 (C-2), 158.4 (C-9), 146.5
(C-B), 135.2 (C-3), 133.2 (C-2', 6'), 131.2 (C-2"", 6",
127.1 (C-1""), 122.7 (C-1), 116.8 (C-3"", 5", 116.0
(C-3', 5'), 114.7 (C-a), 105.6 (C-10), 104.0 (C-1"),
100.0 (C-6), 94.8 (C-8), 78.0 (C-3"), 75.8 (C-2"), 75.7
(C-5"), 71.7 (C-4"), 64.3 (C-6"). VL _EH3 5 ki
B8, WA 6 il 25-3-0-(6"-0-E-
DAV P 2 ) - B- - Lk PR 1 26 7

b &Y 7: B K, ESI-MS m/z: 463 [M—H],
FHXT 23T Ji &4 464. "H-NMR (600 MHz, CD;0D) &
7.71 (2H, m, H-2', 6), 6.87 (1H, d, J = 7.9 Hz, H-5),
6.39 (1H, s, H-8), 6.20 (1H, s, H-6), 5.25 (1H, d, J =
7.1 Hz, H-1"), 3.33~3.72 (6H, m, H-2"~6");

BC-NMR (600 MHz, CD;0D) ¢: 179.5 (C-4), 166.3
(C-7), 163.1 (C-5), 159.0 (C-9), 158.5 (C-2), 149.9
(C-4"), 145.9 (C-3"), 135.6 (C-3), 123.2 (C-6"), 123.1
(C-1"), 117.6 (C-2'), 116.0 (C-5"), 105.6 (C-10), 104.4
(C-1"), 100.0 (C-6), 94.8 (C-8), 78.4 (C-5"), 78.1
(C-3"), 75.7 (C-2"), 71.2 (C-4"), 62.6 (C-6"). LA - %f
a5 clkaaE — 5, s A T et -
3-O-B-D-Hi E FEH -

& 8: TR A, ESI-MS m/z: 447 [M—H] ,
FHXF 2T A 448. "H-NMR (600 MHz, CD;0D)
8:7.36 (1H, d, J=2.0 Hz, H-2'), 7.32 (1H, dd, J = 8.4,
2.0 Hz, H-6"), 6.94 (1H, dd, J = 8.4 Hz, H-5"), 6.39
(1H, d, J = 8.4 Hz, H-8), 6.20 (1H, d, J = 2.0 Hz, H-6),
537 (1H, d, J = 1.1 Hz, H-1"), 4.24 (1H, s, H-2"),
3.78 (1H, dd, J = 8.0, 7.2 Hz, H-3"), 3.46 (1H, m,
H-4"), 3.33 (1H, m, H-5"), 0.97 (1H, d, J = 6.6 Hz,
H-6"); "“C-NMR (150 MHz, CD;0D) ¢: 179.6 (C-4),
165.8 (C-7), 163.2 (C-5), 159.3 (C-9), 158.5 (C-2),
149.8 (C-4'), 146.4 (C-3"), 136.2 (C-3), 123.0 (C-1"),
122.9 (C-6'), 116.9 (C-5"), 116.4 (C-2'), 105.9 (C-10),
103.5 (C-1"), 99.8 (C-6), 94.7 (C-8), 73.2 (C-4"), 72.1
(C-3"), 72.0 (C-2"), 71.9 (C-5"), 17.6 (C-6"). LA -4k
a5 ScmkpE — Y, M e A 8 Juti i it
R B ZE W

&M 9: WK A, ESI-MS m/z: 463 [M—
H], HX 4 FFi&E A~ 464. 'H-NMR (600 MHz,
DMSO-dg) 6: 12.39 (1H, s, 5-OH), 9.92 (1H, s, 8-OH),
9.46 (1H, s, 4-OH), 8.63 (1H, s, 3'-OH), 7.50 (2H, m,
H-2', 6"), 6.92 (1H, d, J = 7.6 Hz, H-5'), 6.72 (1H, s,
H-3), 6.64 (1H, s, H-6), 494 (1H, d, J = 7.6 Hz,
H-1"), 3.17~3.75 (6H, m, H-2"~6"); "*C-NMR (600
MHz, DMSO-ds) 6: 182.2 (C-4), 164.2 (C-2), 152.3
(C-5), 151.1 (C-7), 149.8 (C-4"), 145.7 (C-3"), 1443
(C-9), 127.0 (C-8), 121.6 (C-1"), 119.2 (C-6'), 116.0
(C-2"), 113.6 (C-5"), 105.2 (C-10), 102.6 (C-3), 101.3
(C-1"), 98.6 (C-6), 77.3 (C-3"), 75.7 (C-5"), 73.2
(C-2"), 69.7 (C-4"), 60.7 (C-6"). VA% 5 kK
B, W% e A 9 Nl 5-7-0--D-
Lk e 3 26 B

WEY10: R OE A, ESI-MS m/z: 491 [M—
H], X5 TFREHRN 492, 'H-NMR (600 MHz,
CD;0D) 6: 7.10 (1H, d, J = 8.3 Hz, H-5), 7.08 (1H, s,
H-2), 6.96 (1H, dd, J = 1.6, 8.3 Hz, H-6), 6.62 (1H, s,
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H-6'), 6.60 (1H, s, H-2'), 5.58 (1H, d, J = 5.8 Hz,
H-7), 5.36 (1H, d, J = 1.1 Hz, H-1"), 3.82 (3H, s,
-OCHj3), 3.58 (2H, t, J = 6.5 Hz, H-9"), 2.59 (2H, t, J =
8.0 Hz, H-7"), 1.83 (2H, m, H-8), 1.25 (3H, d, J= 6.5
Hz, H-6"); “C-NMR (150 MHz, CD;OD) §: 152.1
(C-3), 146.4 (C-4), 146.4 (C-4'), 141.9 (C-5"), 139.1
(C-1), 136.9 (C-1"), 129.5 (C-3"), 119.6 (C-6), 119.1
(C-5), 117.1 (C-6'), 116.7 (C-2'), 111.3 (C-2), 101.4
(C-1"), 88.2 (C-7), 73.8 (C-4"), 72.2 (C-3"), 70.0
(C-2"), 70.8 (C-5"), 65.2 (C-9), 62.3 (C-9"), 56.4
(-OCH3), 55.9 (C-8), 35.7 (C-8'), 32.7 (C-7"), 17.9
(C-6"). LA 3 5 SckapoE — 80, M eis
Y10 N5 SR EE B.

WED 11: REETEEH AR, ESI-MS m/z:
521 [M—H] , MIX4FHERN 522; [o]y +26.5° (c
0.83, MeOH); 'H-NMR (600 MHz, DMSO-dj) 6: 8.71
(1H, s, OH-6), 8.42 (1H, s, H-4"), 6.69 (1H, d, J = 8.0
Hz, H-5"), 6.64 (1H, d, J = 2.0 Hz, H-2), 6.61 (1H, s,
H-8), 6.52 (1H, dd, J = 2.0, 8.0 Hz, H-6'), 6.09 (1H, s,
H-5), 437 (1H, d, J = 7.8 Hz, H-1"), 434 (1H, m,
H-3), 3.95 (1H, m, H-3a), 3.71 (3H, s, 3-OCH3), 3.70
(3H, s, 3-OCH3), 3.53 (2H, m, H-20), 3.42~3.71 (6H,
m, H-2"~6"), 2.75 (1H, m, H-1), 2.08 (1H, m, H-2),
1.84 (1H, m, H-4); >C-NMR (150 MHz, DMSO-dj) 6
147.6 (C-3"), 145.9 (C-7), 145.0 (C-4), 144.4 (C-6),
137.2 (C-1'), 132.4 (C-10), 127.6 (C-9), 121.9 (C-6'),
116.6 (C-5), 115.6 (C-5"), 113.5 (C-8), 112.0 (C-2"),
103.1 (C-1"), 77.1 (C-3"), 77.1 (C-5"), 73.8 (C-2"),
70.1 (C-20), 68.9 (C-4'), 63.6 (C-6"), 61.1 (C-30),
56.0 (3-OCH;), 55.8 (3-OCHj), 46.5 (C-3), 43.8
(C-4), 39.1 (C-2), 32.5 (C-1). LA_-Hdl 5 Sk kiE —
FT, WA A Y 11 R FAIE 2 -2a-0-B-D-
HEIREE

WEY 12: REOTLERHA, ESI-MS m/z:
521 [M—H], MXoFRERN 522; [a]p + 32° (¢
0.11, MeOH); 'H-NMR (600 MHz, CD;0D) 6 6.81
(1H, d, J = 8.0 Hz, H-5'), 6.77 (1H, d, J = 2.0 Hz,
H-2'), 6.67 (1H, s, H-8), 6.65 (1H, dd, J = 2.0, 8.0 Hz,
H-6), 6.20 (1H, s, H-5), 4.14 (1H, d, J = 7.5 Hz,
H-1"), 4.10 (1H, m, H-3), 3.82 (3H, s, 3'-OCHj3), 3.82
(3H, s, 3-OCHj3), 3.22~3.86 (6H, m, H-2"~6") 2.84
(1H, m, H-1), 2.11 (1H, m, H-2), 1.88 (1H, m, H-4);
PC-NMR (150 MHz, CD;0OD) &: 148.9 (C-3"), 147.1

(C-7), 145.8 (C-4'), 1452 (C-6), 138.7 (C-1"), 134.4
(C-10), 129.2 (C-9), 123.1 (C-6"), 117.4 (C-5), 116.1
(C-5"), 114.4 (C-8), 112.4 (C-2'), 105.2 (C-1"), 78.1
(C-3"), 77.9 (C-5"), 75.2 (C-2"), 71.7 (C-2a), 69.5
(C-4"), 65.2 (C-6"), 62.8 (C-30), 56.5 (-3'OCHj3), 56.4
(-30CH3), 47.9 (C-3), 45.9 (C-4), 39.5 (C-2), 33.9
(C-1). A%t 5 scmriiE — 5, et am
12 A5 FA NG 2 -3a-0-B-D-F & HE T
WEM13: AETERH AR, ESI-MS m/z: 222
[M—H,0]", A4 FHEN 2405 [o]y +24.8° (¢
0.22, CHCl;); 'H-NMR (600 MHz, CD;OD) & 1.98
(1H, d, J = 12.4 Hz, H-6p), 1.96 (1H, d, J = 12.4 Hz,
H-80), 1.76 (1H, d, J = 12.2 Hz, H-3p), 1.74 (1H, m,
H-2), 1.58 (1H, m, H-9p), 1.56 (1H, m, H-7a), 1.55
(1H, m, H-lo), 1.46 (1H, m, H-60), 1.46 (1H, m,
H-30), 1.34 (1H, dd, J = 4.1, 12.8 Hz, H-5p), 1.23
(1H, d, J = 12.8 Hz, H-90), 1.22 (1H, m, H-1p), 1.19
(3H, s, H-12), 1.17 (3H, s, H-13), 1.09 (3H, s, H-14),
1.05 (1H, m, H-8B), 0.90 (3H, s, H-15); “C-NMR
(150 MHz, CD;0D) 6: 73.7 (C-11), 73.2 (C-4), 55.8
(C-5), 51.4 (C-7), 46.3 (C-9), 44.3 (C-3), 42.5 (C-1),
35.7 (C-10), 27.6 (C-12), 27.0 (C-13), 23.7 (C-14),
22.9 (C-8), 22.6 (C-6), 21.3 (C-2), 19.4 (C-5). LA E¥
a5 Sk RE — B, W A A 13 i
A 14: A% (FELD, ESI-MS m/z: 341
[M-+Na]", HX5FHEN 3185 [a]h +0° (c 0.0,
pyridine); "H-NMR (600 MHz, CD;0D) ¢: 5.78 (1H,
dd, J = 9.8, 17.5 Hz, H-15), 5.24 (1H, s, H-14), 4.88
(2H, m, H-16), 4.03 (1H, d, J = 7.5 Hz, H-3), 2.27
(1H, dd, J = 3.4, 15.1 Hz, H-7a), 2.25 (1H, m, H-7b),
2.10 (1H, m, H-1a), 2.07 (1H, m, H-2a), 1.83 (1H, m,
H-9), 1.81 (1H, m, H-5), 1.76 (1H, m, H-11a), 1.67
(1H, m, H-2b), 1.64 (1H, m, H-6a), 1.61 (H, m,
H-11b), 1.53 (H, m, H-12a), 1.47 (H, m, H-12b), 1.37
(1H, m, H-1b), 1.22 (1H, m, H-6b), 1.13 (3H, s,
H-19), 1.04 (3H, s, H-17), 0.86 (3H, s, H-20);
BC-NMR (150 MHz, CD;0D) §: 181.7 (C-18), 150.2
(C-15), 137.9 (C-8), 130.7 (C-14), 111.1 (C-16), 76.7
(C-3), 55.0 (C-4), 52.1 (C-5), 51.7 (C-9), 38.9 (C-10),
38.8 (C-13), 38.6 (C-7), 36.9 (C-1), 36.0 (C-12), 28.2
(C-6), 26.9 (C-17), 25.8 (C-2), 20.1 (C-11), 16.0
(C-20), 12.1 (C-19). LA E%dfs 5 e ibkiaE — b,
ML B A 14 O 3B-FRFE LA AR .



* 3014 -

¢ £ % Chinese Traditional and Herbal Drugs

ES50% E 138 201947 H

&Y 15: AtEr e (HEE, ESI-MS m/z: 304
M]"; [0 +10.3° (¢ 1.6, EtOH); 'H-NMR (600 MHz,
CD;0D) 6: 5.80 (1H, dd, J = 10.5, 18.0 Hz, H-15),
5.30 (1H, s, H-14), 4.93 (2H, m, H-16), 3.85 (1H, d,
J = 7.3 Hz, H-2), 3.30, 3.37 (2H, d, J = 11.0 Hz,
H-18), 1.06 (3H, s, H-19), 0.91 (3H, s, H-17), 0.84
(3H, s, H-20); C-NMR (150 MHz, CD;0D) ¢: 150.1
(C-15), 137.9 (C-8), 130.3 (C-14), 110.7 (C-16), 71.7
(C-18), 65.7 (C-2), 52.0 (C-9), 48.1 (C-1), 47.9 (C-5),
45.4 (C-3), 40.6 (C-10), 40.3 (C-4), 38.5 (C-13), 36.6
(C-7), 35.8 (C-12), 26.4 (C-17), 23.2 (C-6), 20.1
(C-11), 19.3 (C-19), 17.1 (C-20). LL_E#¥5 5 kIR
P, M E A 15 8 (1R,3R,4aR,4bS, TR,
10aR)-7- 2. )% #£-1,2,3,4,4a,4b,5,6,7,9,10,10a-+ & -
3-Fdk-1,4a,7- — WAL 1-FE R

A 16: R AR, ESI-MS m/z: 175 [M—
H], X FFEN 176. '"H-NMR (600 MHz,
CD;0D) ¢: 7.59 (1H, dd, J = 8.3, 7.6 Hz, H-7), 7.30
(1H, d, J= 8.3 Hz, H-8), 7.25 (1H, d, J = 7.6 Hz, H-6),
5.89 (1H, s, H-3), 2.80 (3H, s, CH3): "*C-NMR (150

MHz, CD;OD) d: 171.5 (C-4), 165.8 (C-2), 155.9
(C-9), 138.6 (C-5), 132.9 (C-7), 128.9 (C-6), 115.9
(C-8), 115.5 (C-10), 90.4 (C-3), 23.3 (CH3). LA F¥uE
ks, Mt A Y 16 A KT H T,
& 17: AEE G (REE, ESI-MS m/z: 414
M]"; [0] —34° (¢ 2, CHCLy); 'H-NMR (600 MHz,
CDCls) ¢ 5.35 (1H, m, H-6), 3.55 (1H, m, H-3), 1.01
(3H, s, H-18), 0.92 (3H, d, J = 6.5 Hz, H-21), 0.81,
0.83, 0.86 (9H, m, 3-CH3), 0.68 (3H, s, H-19). 5T
AW, HEBRR- CEEINA R R A, A
[F = IR T, 5 p-4r MM e b, 3
R 3, H UL B Eos 5 scitis — 80,
WKEED 1T N B-1 (1
3.2 EMRIAMATE M R AE R SNE
XEH 16 MEEY (1~15, 1D T T4
SRS BB B UMATE I, S5 IR 1. 16
AMEE IR EME RGE R IR T AN RV FE R0 ) v 1«
TR A (1~9) 1] CHso N 0.049~2.981
mmol/L, APs, A 0.580~13.563 mmol/L, 1¥ 6 &/~
Tt REERBLEY (10~12) 1) CHso N

R UAYHAMERIIENEY (X £s5,n=3)

Table 1 Anticomplementary and anti-oxidant activity of compounds from J. convallium (X s, n=3)

DPPHICsy/ ~ ABTS H#i%Eikag i/

e CHso/(mmol-L™") APso/(mmol-L™") 2 . FRAP M ii%A b 6g
(mmol-L™) (mmol-L™)

1 0.1940.01 13.26+0.03 0.76+0.15 0.08+0.04 0.1240.04

2 0.30%0.05 11.75+0.02 1.68+0.09 0.0240.07 0.04+0.01

3 0.05%0.12 1.26+0.08 0.05+0.05 0.14%0.12 0.28+0.14

4 1.474+0.03 0.8440.11 — — —

5 2.98+0.07 4.66+0.14 1.96+0.01 0.0240.09 0.0240.09

6 0.48+0.09 NA 7.64%0.03 0.10%0.05 0.08+0.06

7 1.78+0.15 0.5840.09 0.024+0.14 0.4440.01 1.09+0.11

8 1.04+0.11 1.17+0.04 0.02+0.07 0.24+0.15 0.71%0.15

9 0.63%0.09 9.38+0.07 0.01+0.03 0.9940.12 2.89+0.14

10 1.4440.05 7.7640.06 0.0440.05 0.2140.04 0.8340.11

1 0.25+0.06 6.031+0.04 0.06+0.08 1.80+0.02 2.74+0.12

12 1.3540.02 1.74+0.21 0.04+0.11 0.50%0.11 2.28+0.17

13 3.9940.13 19.1340.14 NA NA NA

14 0.67%0.05 NA NA NA NA

15 2.58+0.12 NA NA NA NA

17 0.7140.07 1.05+0.02 NA NA NA

&4 (0.062026) mgmL™'  (0.13£031) mgmL™"' — — —

trolox ~ — — 0.01%0.07 1.11£0.18 1.9940.11

NA-Toifi ks —-Ri
NA-no activity; —- not tested
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0.251 ~ 1.435 mmol/L , APsy N 1.736 ~ 7.764 W, {EBEEA-PEY RS ZPURMEE oL, Jf
mmol/L; #itb &) (13~15) [ CHso N 0.670~  H A 45 M R B TR 281k & W0 B Bk kA
3.988 mmol/L, ¥ 13 WA SSByisMadEt:, W5k, Bl L, EELASYPTMEEEZ 2 A
APsy 7y 19.129 mmol/L; EEALEH 17 B CHso v IEMm . KRIERMEWH 11 L 12 BHTMETE
0.710 mmol/L, APsy /¥y 1.050 mmol/L. e, #HH {58, XULHRIERIT G, AFRFPEEDURA B2
FE 3 AMAL BIRF R IIHEERSR, L AR, MR E AN R B S
CHso N 0.049 mmol/L, FERIAL G 7 XHAMAS . PRI PTAMATE 1.

AR MM E T A5, H APso A4 0.580 mmol/L, LA X AN [F) 25 R 2R 2 R TR MATE PR R 9 MRER
e RE, WIS, KIEZRIS. WL R, ML 1~3. 6. 9~11. 14, 17 HEATHMEVE R 4R
XA RSN EM R RIEPOMAE R R EE A AR, SR E 1. XGEETFC 1A 2 f#E S A
By, JEHL B A Y 2O E B IE [, #AEHT C3. C4 F1.CY, T EHTF 3 1EH T
AR E IR I E A BV BA B bisME - Clq. C2. C3. C4. C5 F1 C9 AT MR 55 . ST
W, JFHXGERRAEY (1~3) fMPiaMARE 1 6 EH T C3..C4 F1 C5, 1 9 IFEHHE R Clgs
PEE ST RERMEEY (4~9), Xafae 5L C3. C4 F1C9. ARFEZE 10 MIEF#E S 2 C2. C3.
BRI I . R REE SR EY 4 AT CS, 11 FERTEE SR C3. C4 A CY. BRI G
(3) PrAMATEPER R LT oG (2) 58, XUHTEE P14 EA T Clg. C2. C3 M CS5, B-#HlE 17 fUE
FAEDW AT G HPUAaMAE g o, LB RER FT C3 M C4. SR EMMPAMEE L 2.

1-treated NHS + C-depleted 2-treated NHS + C-depleted ea3-treated NHS + C-depleted 6-treated NHS + C-depleted
EAC-depleted em C-depleted e C-depleted e C-depleted
100 : 100 : 3 100 10
H R 7 0 H : 7
§ 80 E i é c\\@ 80 é é é o\\° 80 o\\° 8 é
S| I | B B R £ 60 /
H H Y g 1 U ’ H = 4
EI 40 ' / & 40 ; ! / c 40 & 40 é
) 1.7 ’ 20 1.7 1 o 2 7
A B 0 9 B (A B BY R 0 : ils
X2 Clq C2C3C4C5 C9 X 3 ClqC2C3C4C5 C9 Xt 6 Clq C2 C3 C4 CS C9
A 9-treated NHS + C-depleted 2a 10-treated NHS + C-depleted 22 | 1-treated NHS + C-depleted 22l 4-treated NHS + C-depleted
B C-depleted 3 C-depleted B3 C-depleted EaC-depleted
100 1 100 100 100
v " # ] #
80 = : 80 ’ : ; : :
2 ] = = o =
M 60 : : 560 : 5 60 i ; 60 ’ ;
’ 4 ’ H R=| H = ’ H
E 40 J / 53 40 / g & 40 g é 2 / /
20 ; ‘ 20 7 : 20 H g 20 - i :
0 4 B[R [P £l7 0 [l HR [ 1Y EB (A 0 A 09 RE BE HA OF 0 A [F HA [F FE [
XHi# 9 Clq C2 C3 C4C5 C9 % 10 Clq C4C5 C9 X 11 Clq C2 C3 C4 C5 C9 X} 14 C1q C2 C3 C4 C5 C9

21 7-treated NHS + C-depleted
EaC-depleted
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/
;
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’
;
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;
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A
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Bl1 9MEEH (1~3. 6. 9~11. 14, 17) HITAMAEREES (X £s,n=3)
Fig. 1 Anticomplementary action targets of nine compounds (1—3, 6, 9—11, 14, 17) (X £s, n =3)

33 AYIRNIENEENE 15) FIEESE D thEWERLhELE T, H
KB 15 AMEEY) (1~3, 5~15. 17) #  i§HZERATREE TarE S a2 1R,
177 DPPH. ABTS. FRAP HiEALIEMEN 2, 4 TEH R, FHEHHESE (3. 7~9) PrEfbig

WE 1. #EZE (1~3. 5~9) FIREZEE (10~ BEMmRTEIC (1. 2. 5), He6#l4, mlRet 252
12) WA ER— R E P A, 8538 (13~ BFIEEH W,



* 3016 * ¢ %% Chinese Traditional and Herbal Drugs 25 50 % 25 13 #§ 2019 7 A
4 W 2016, 23(4): 3589-3595.

AT FCE IR BB 7 B2 1 3R

ARBFFR ARG REES 17 MEEY SRR e
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