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Chemical constituents from leaves of Uncaria rhynchophylla

LI Ru-xin, CHENG Jin-tang, JIAO Meng-jiao, ZHANG Jun, CHEN Sha, GUO Cong, LIU An
Institute of Chinese Materia Medica, China Academy of Chinese Medical Sciences, Beijing 100700, China

Abstract: Objective To study the chemical constituents from the leaves of Uncaria rhynchophylla and their antioxidant activities.
Methods The compounds were isolated by various column chromatography. Their structures were identified by spectroscopic
methods including "H-NMR, "3C-NMR, MS, HR-MS, etc. The antioxidant activities were evaluated by DPPH radical scavenging
assay. Results Seventeen compounds were isolated from the leaves of U. rhynchophylla, and identified as 18,19-hydroxy-
vincosamide (1), a-tocopherol (2), a-tocospiro A (3), dihydroactinidiolide (4), ursolic acid lactone (5), 3,4-dehydrotheaspirone (6),
chakyunglupulin A (7), ursolic acid (8), protocatechuic acid (9), quercetin (10), epicatechin (11), chlorogenic acid ethyl ester (12),
quercetin-3-O-robinobioside (13), rutin (14), methyl caffeate (15), strictosamide (16), and vincosamide (17). The anti-oxidative ICsq
values of compounds 10, 11, and 13—15 were 7.52, 8.21, 8.14, 2.13, and 5.35 umol/L, respectively, which were better than the positive
control Vit E (ICsy value was 9.53 umol/L). Conclusion Compound 1 is a new compound named as vincosamide A, and compounds
2—7,9,12,13, and 15 are isolated from genus Uncaria Schreber nom. cons. for the first time. Moreover, compounds 10, 11, and 13—15 have
the certain prospects in the development of natural anti-oxidative agents.
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DAEER . FET I, ARSI X AT T A AR )
WEFT, F IR 35 5 2 771 N IL 95% LT S iU
P EEE T 1T MEEY), 43008 18,19-hydroxyl-
vincosamide (1) a-2EH M C(a-tocopherol, 2).
a-tocospiro A (3). “EBEMERE N B (dihydro-
actinidiolide, 4). IR MR Cursolic acid lactone,
5). 3,4-dehydrotheaspirone (6). chakyunglupulin A
(7). 53R C(ursolic acid, 8). J& JL AR
(protocatechuic acid, 9)+ #ft %% (quercetin, 10).
7 JLA5 % (epicatechin, 11) £¢ 5 R £ (chlorogenic
acid ethyl ester, 12). quercetin-3-O-robinobioside
(13). /%] Crutin, 14) PIHEER FH R (methy] caffeate,
15). strictosamide (16). vincosamide (17). H:H,
WEW 1 It &), 4 5 R E Alvincosamide
A, &M 2~7. 9. 12, 13, 15 HE XN ZEH
Yy oy B3 3
1 UE5HH

EYELA SB-1100 Jig#% 7 &A% (H A AT BAL SR
B ;s DF 200A 7R CH BT ),
KQ-250DB A pimded (B s A A R 2
HDs AR (160~200. 200~300. 300~400
HD, 2RI (200 mm X200 mm, 5 5L
TJ s RP-Cys FEAIGIERL (40~75 pm); RP-Cig
FRE 2R (200 mm X200 mm, fE[E Merk 2
w) ) B BEEER (Sephadex LH-20, i it GE
Healthcare 22 7]); fill# HPLC SRH LC3000 il %
T OB LA CIE st @l A RA R, ik AT
YMC-Pack ODS-A (150 mmX20 mm, 5 um); £
BLHIE A 3 Bl

PHIEM T 2014 4F 3 FREE T o0 M4 B2 fT, &8
o [ v B R e P 25T 5T T AR VG SCRITEST D1 %€ R
ByJHE Uncaria rhynchophylla (Miq.) Miq. ex Havil. ]
H, AEUEFEA (No. 201403M) A7 v [E =}
B 2T
2 RESSE

TR 7.5 kg, FH 95% LB Al
M3 R, BFK 1.5 h, SIFRDOR, JRHIRA TR
JRAHRE 1200 g, D@ /KRG, KK AR
AT BROHR. 1E T IEAH 2043 2667
560 g+ BER LHEH> 80 g+ I T WEHE%> 90 go HUEA)
oY, ZRERFEERE Crommt-— & TEE 11101 1,
AU - SO L 11 1 4) BAREVERLAS 8 AN

Fr. 1~8, Fr.2 {0 &bt Coyhimg-pa i 20
1—5 1 1 BREVE), Sephadex LH-20 Cfylifik-—5
HBE-FIE 5 25 0 1), HHil# TLC CAyh-Pa R 10 & 1)
LG 2 (2.4 mg). Fr. 3 bkt
HEE-EERR 20 1 0—~4 1 1) BEEVE, Sephadex
LH-20 Cfqihifg- S be- g 50501, &
HPLC (92%Mi) ittt &4 3 (3.2 mg, =
36.2 min). Fr. 4 #4324 PRP-512B KFLH AR FE (01
(FFEE-7K 40 © 60—90 : 10) BHEEVEAS Fr. 4-1~
4-4, Frh Fr. 4-3 SEERAFE AR CoymEE-IaEd 6 @ 1—
0 @ DBAEEVEMIAS Fr. 4-3-1~4-3-4.Fr. 4-3-2 4 ODS
e, H% HPLC (50%FED 4itbf L&y 4
(1.8 mg, tx=19.8 min), Fr. 4-3-3 £ Sephadex LH-20
TR MRE-HEE 1D D, 4% HPLC (85% 1) 4l
5 &M 5 (5.6 mg, r=23.1 min). Fr.5 Z4
RERRAECA TS CAymmEE-PI 3 0 10 1) BREEBEIN,
MCI CHP-20P gel A:(4i¥% (FEE-7K 20 : 80—~100 : 0)
BEEEVEML, 14 HPLC (14%Z0%) 2tk 13454 6
(1.6 mg, (r=18.4 min) 1 7(2.3 mg, tr=24.7 min).

Mt R £ RS 7 2 e AT (3 (WS TR & 1R - HY 1
50 1 1—0 @ 1D BHEEVENAT 4 AN Fr. B1~B4, Fr.
B2 4 Sk AT (i S e- T 100 & 10 -
1) BREEVENAS Fr. B2-1~B2-4, Fr. B2-3 &R H &
4E L5 8 (6.4 mg). Fr. B2-4 £ ODS (1
(FAE-7K 20 © 80—100 : 0) FREVENE, S & H 455
54644 9(8.8 mg) . Fr. B3 #B4r4: ODS A il (H
f#-7K 30 1 70—~100 : 0), Sephadex LH-20 ( & H
Fi-FEE 1 1), 46 HPLC (26%Z.1%5) 4tk 51k
Y10 (22 mg, =213 min),

IE TEER 4 PRP-512B KALWIER(A3E (4
fig-7K 40 © 60—~100 : 0) BREELENAT Fr. C1~C4,
Fr. C2 #B4>%: MCI CHP-20P gel ¥ {73 ( ZFE-/K 1 :
19 1 1) BHEVEMAS Fr. C2-1~C2-4, Fr. C2-2 4
ODS F:fai, HEE-/K (30 1 70—~100 : 0) FRFEWE
W45 Fr. C2-2-1~C2-2-5, Fr. C2-2-3 {43 %% Sephadex
LH-20 (), #l# HPLC (30%MHiE) 4ifuigtk
A 11 (28 mg, g=11.7min). Fr. C2-2-4 ¥/
Sephadex LH-20 (FfE-/K 1 : 1) 4 Fr. C2-2-4-1~
C2-2-4-7, Fr. C2-2-4-3 Z4:Hil#% HPLC (35% %)
itk 54k &% 12 (1.2 mg, tr=16.1 min). Fr.
C2-2-4-5 Zil% HPLC (15%Z M%) 4ifbi b &9
13 (3.2 mg, x=25.5min) 114 (2.8 mg, r=27.6
min). Fr. C2-3 £ HPLC (35% M%) 4tk
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G115 (29 mg, =312 min) A1 (6.7 mg, K=
38.1 min) . Fr. C2-4 28 ODS A% (FIFE-/K 1 2 1—1 ¢
0) BEIEVEME, #1% HPLC (54%FEE) aifbigies
Y16 (42mg, =10.5min) 17 (4.8 mg, r=
19.2 min).
3 HmkE

WEW 1 BEEMRY) CFED. [o] —205.2° (c

0.10, MeOH); UV AXM (nm): 226 (4.58); IR vior

max (Cmil):
3410,2 920, 1 660, 1 580; HR-ESI-MS m/z: 533.211 3
[M+H]" (CyH33N2Oyg, THEAE 533.213 7D, et
MR 2 70 T3 A CagH3oN2 0195 AR 12,

'H-NMR (600 MHz, CD;0D) ¥ 0.3 1, 454

£1 k&% 1 8 '"H.NMR (600 MHz, CD,0D) #0
BC-NMR (150 MHz, CD;0D) %%
Table 1 'H-NMR (600 MHz, CD;0D) and “C-NMR (150
MHz, CD;0D) data of compound 1

A dc (DEPT) Sy
2 134.6, C
3 552,CH  4.80 (m)
5 41.1,CH, 5.05(dd,J=12.6,3.7 Hz)

2.93 (dt, J=12.6, 4.2 Hz)

6 22.0,CH, 2.76 (m); 2.76 (m)

7 110.5,C

8 127.9,C

9 118.8,CH  7.41 (d,J=6.0 Hz)

10 119.9,CH  6.99 (t, J = 6.0 Hz)

11 1224,CH  7.07 (t, J = 6.0 Hz)

12 111.9,CH  7.31(d,J=6.0 Hz)

13 138.2,C

14 33.3,CH, 2.68 (dt,J=13.2,3.6 Hz)
1.84 (g, J= 13.2 Hz)

15 28.0,CH  3.36 (m)

16 108.9, C

17 149.0,CH  7.42(s)

18 65.1,CH, 3.61 (m); 3.58 (m)

19 70.0,CH  3.57 (m)

20 419,CH  2.25 (m)

21 94.8,CH  5.71(d,J=1.4Hz)

22 166.1, C

ik 99.4,CH  4.67(d,J=7.9 Hz)

2 747,CH 321 (t,J=8.1 Hz)

3 783,CH  3.33 (m)

4 71.5,CH  3.29 (m)

5’ 779,CH  3.38 (m)

6' 62.7,CH, 3.90 (dd, J=12.0, 1.9 Hz)

3.68 (dd, J=12.0, 5.8 Hz)

HSQC KA HT BoR, WEY 1 P& 4 IR
FERTAES 0 7.41 (1H, d, J = 6.0 Hz, H-9), 6.99
(1H, t, J = 6.0 Hz, H-10), 7.07 (1H, t, J = 6.0 Hz,
H-11), 7.31 (1H, d, J= 6.0 Hz, H-12); 1 AMBlsi L i
T15'5 04.67 (1H, d, J =179 Hz, H-1"); 1 /L4l
P55 6571 (1H, d, J = 1.4 Hz, H-21) Al 1 M@
K155 0742 (1H, s, H-17). “C-NMR (CD;OD,
150 MHz) ##EHERT 26 NMAES, B 10 4
AR A FE S, 1 ADNARERE S 6 94.8 (C-21),
1 MBS SRS 5 0 99.4 (C-1") A1 1 NRIEWASE 5 0
166.1 (C-22), Jd it H NMR Edin 708 R I 54
1 5 3CikdRIE 1 vincosamide i EdEAHLLS), BT
C-18 5 C-19 th*# i ANlH]. 454 DEPT i1, #ff
SE C-18 (6 65.1) KEFA W HIE, C-19(570.0) Ki&
AL, MRPEAMAEE KR, $K C-18 5 C-19
KR B a3 40T HSQC.HMBC. 'H-"H COSY
W, R T AT AR S . 0 Bk
A1, 24 H-3 Ok o KT, C-5 (IAL2ARiRE O 45 224,
C-14 M2 RS A 27 o4, 24 H-3 o4 B AT,
C-5 WIHL2ARi e ly 41 Lo, C-14 RL2AAIRE ) 33
fiti, A C-5 Ml 41.1, C-14 (4L
SRRy 33.3, AIHEWNT H-3 O BRI, T ORARAY
TERX MR A Db 1 H-15 4 B #%Y, H-20
BRI, H-21 K a fg2, [FI NOESY i Wos,
Ou 3.36 (m, H-15) 5 0y 2.25 (m, H-20) HHIx, 5
Ou 5.71 (d, J = 1.4 Hz, H-21) WHAM*, £I H-15
5 H-21 A7 TR ER i P, PRk o] 4T C-3 C-15.
C-20. C-21 #ZI Y vincosamide — 2. #HIEWTIL
G AR EERNE 1 R, W E R A
WEW 2: BOMPIRY), ESI-MS m/z: 431 [M+
H]". 'H-NMR (600 MHz, CDCl;) §: 2.16 (3H, s,

— IH."H COSY

— HMBC

1 k&1 MEHEEE "H-'"H COSY #1 HMBC 8%
Fig. 1 Structure and key 'H-'H COSY and HMBC

correlations of compound 1
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H-2'), 2.11 (6H, s, H-1', 3), 1.23 (3H, s, H-4"), 0.87
(6H, d, J = 6.6 Hz, H-13", 16"), 0.85 3H, d, J = 5.4
Hz, H-14"), 0.84 (3H, d, J = 5.4 Hz, H-15"); "C-NMR
(150 MHz, CDCl3) 6: 118.4 (C-1), 144.5 (C-2), 121.0
(C-3), 122.6 (C-4), 145.5 (C-4a), 74.5 (C-6), 31.5
(C-7), 20.7 (C-8), 117.3 (C-8a), 11.7 (C-1"), 12.2
(C-2", 11.3 (C-3"), 23.8 (C-4"), 39.8 (C-1"), 21.0
(C-2"), 37.5 (C-3"), 32.7 (C-4"), 373, 37.4, 374
(C-5",7",9"), 24.8 (C-6"), 32.8 (C-8"), 24.4 (C-10"),
39.4 (C-117), 28.0 (C-12"), 22.6 (C-13"), 19.6, 19.7
(C-14", 15", 22.7 (C-16"). LA _EHdin 5 k4R IE—
U, %wth W2 b o EE.

& 3: TEEMRY, ESI-MS m/z: 463 [M+
H]". 'H-NMR (600 MHz, CDCl3) 8: 4.72 (1H, s, OH),
2.43 (1H, dt, J = 13.2, 7.2 Hz, H-7b), 2.02 (3H, s,
H-3a), 1.90 (1H, dt, J = 12.0, 7.2 Hz, H-8a), 1.83 (3H,
s, H-6a), 1.82 (3H, s, H-5a), 1.79 (1H, dt, J=13.2,7.2
Hz, H-7a), 1.70 (1H, dt, J = 12.0, 7.2 Hz, H-8b), 1.05
(3H, s, H-9a), 0.85 (6H, d, J = 6.0 Hz, H-21a, 22),
0.84 (3H, d, J = 3.6 Hz, H-13a), 0.83 (3H, d, J = 3.6
Hz, H-17a); “C-NMR (150 MHz, CDCl;) &: 204.9
(C-1), 92.1 (C-2), 207.1 (C-3), 24.8 (C-3a), 89.0
(C-4), 163.0 (C-5), 11.8 (C-5a), 139.3 (C-6), 8.7
(C-6a), 32.8 (C-7), 36.1 (C-8), 87.0 (C-9), 25.4 (C-9a),
41.4 (C-10), 22.4 (C-11), 37.5 (C-12), 32.8 (C-13),
19.6 (C-13a), 37.4 (C-14), 24.8 (C-15), 37.4 (C-16),
32.7 (C-17), 19.7 (C-17a), 37.2 (C-18), 24.4 (C-19),
39.3 (C-20), 28.0 (C-21), 22.7 (C-21a), 22.6 (C-22).
DL Bl 5 scmkafE — 5™, %ot aw 3N
a-tocospiro Ao

WG 4: W EAMPIRY (FEE, ESI-MS m/z:
181 [M+H]". '"H-NMR (600 MHz, CDCl;) J: 5.64
(1H, s, H-3), 2.24 (1H, d, J= 6. 0 Hz, H-7a), 1.74 (1H,
m, H-7b), 1.72 (2H, m, H-6), 1.55 (3H, s, H-10), 1.47
(2H, m, H-5), 1.27 (3H, s, H-8), 1.22 (3H, s, H-9);
BC-NMR (150 MHz, CDCl3) J: 182.4 (C-2), 112.3
(C-3), 171.9 (C-3a), 36.4 (C-4), 40.0 (C-5), 19.6
(C-6), 41.6 (C-7), 87.2 (C-7a), 24.3 (C-8), 24.1 (C-9),
29.8 (C-10). LA F¥d 5 scmkipos —8"), %ethd
Y 4 R SRR AT .

WwEY 5. AfErE (FEE), Liebermann-
Burchard MV PHYE, ESI-MS mi/z: 455 [M+H] .
'H-NMR (600 MHz, CDCl3) 6: 5.96 (1H, d, J = 10.3

Hz, H-12), 5.53 (1H, dd, J = 10.3, 3.1 Hz, H-11), 3.22
(1H, dd, J = 11.5, 4.7 Hz, H-3), 1.15 (3H, s, 27-Me),
1.04 (3H, s, 26-Me), 0.99 (3H, d, J = 7.2 Hz, 29-Me),
0.98 (3H, s, 25-Me), 0.93 (3H, d, J = 6.2 Hz, 30-Me),
0.90 (3H, s, 23-Me), 0.78 (3H, s, 24-Me); *C-NMR
(150 MHz, CDCLy) 6: 382 (C-1), 26.9 (C-2), 78.8
(C-3), 38.9 (C-4), 54.7 (C-5), 17.6 (C-6), 31.3 (C-7),
41.9 (C-8), 53.0 (C-9), 36.3 (C-10), 128.8 (C-11),
133.4 (C-12), 89.6 (C-13), 41.6 (C-14), 25.5 (C-15),
22.7 (C-16), 45.0 (C-17), 60.5 (C-18), 40.2 (C-19),
38.1 (C-20), 30.7 (C-21), 31.2 (C-22), 27.7 (C-23),
14.9 (C-24), 19.1 (C-25), 18.8 (C-26), 16.1 (C-27),
179.9 (C-28), 17.8 (C-29), 17.8 (C-30). LA %l 53¢
kR E Y, etk B 5 N S IRIR R

&Y 6: W MR CFEE), ESI-MS m/z: 207
[M-+H]". '"H-NMR (600 MHz, CDCl;) 6: 5.86 (1H,
brs, H-7), 5.80 (1H, dd, J = 15.5, 5.4 Hz, H-3), 5.76
(1H, d, J = 15.5 Hz, H-4), 430 (1H, m, H-2), 2.47
(1H, brd, J = 17.1 Hz, H-9b), 2.15 (1H, brd, J = 17.1
Hz, H-9a), 1.90 3H, s, H-14), 1.24 (3H, d, J = 6.6 Hz,
H-11), 1.03 (3H, s, H-13), 1.00 3H, s, H-12);
BC-NMR (150 MHz, CDCl3) 6: 68.6 (C-2), 136.9
(C-3), 129.9 (C-4), 79.9 (C-5), 167.4 (C-6), 127.1
(C-7), 201.2 (C-8), 50.7 (C-9), 42.4 (C-10), 24.5
(C-11), 23.8 (C-12), 23.4 (C-13), 19.5 (C-14). LA %k
5 scwk s s, BEhaw o6 N
3,4-dehydrotheaspirone

WHEY 7 AETLEEERAE, [o]h +25.8° (c0. 1,
MeOH), ESI-MS m/z: 215 [M+H]". 'H-NMR (600
MHz, CD;OD) ¢: 5.77 (1H, s, H-2), 4.09 (1H, m,
H-6), 2.46 (1H, ddd, J = 11.0, 3.0, 2.5 Hz, H-5b), 2.00
(1H, ddd, J = 12.5, 2.5, 2.0 Hz, H-7b), 1.58 (3H, s,
H-11), 1.41 (1H, dd, J = 12.0, 11.0 Hz, H-5a), 1.30
(3H, s, H-10), 1.28 (1H, overlap, H-7a), 1.28 (3H, s,
H-9); "*C-NMR (150 MHz, CD;OD) J: 183.5 (C-1),
113.3 (C-2), 173.6 (C-3), 88.2 (C-4), 48.5 (C-5), 64.9
(C-6), 50.3 (C-7), 35.8 (C-8), 24.9 (C-9), 29.9 (C-10),
25.4 (C-11). Lh 35 somkdios —0", %t
&%) 7 4 chakyunglupulin A,

&%) 8: A A, ESI-MS m/z: 457 [M+H]'.
'H-NMR (600 MHz, CsDsN) d: 5.49 (1H, t, J = 2.5
Hz, H-12), 3.44 (1H, dd, J = 10.0, 6.0 Hz, H-3), 1.24
(3H, s, H-27), 1.22 (3H, s, H-25), 1.05 (3H, s, H-24),
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1.02 (3H, s, H-23), 0.98 (3H, d, J = 6.5 Hz, H-30),
0.94 3H, d, J = 6.5 Hz, H-29), 0.88 (3H, s, H-26);
BC.NMR (150 MHz, CsDsN) &: 39.0 (C-1), 28.1
(C-2), 78.1 (C-3), 39.4 (C-4), 55.8 (C-5), 18.8 (C-6),
33.6 (C-7), 39.9 (C-8), 48.0 (C-9), 37.3 (C-10), 23.6
(C-11), 125.6 (C-12), 139.2 (C-13), 42.5 (C-14), 28.7
(C-15), 24.9 (C-16), 48.0 (C-17), 53.5 (C-18), 39.4
(C-19), 39.5 (C-20), 31.1 (C-21), 37.4 (C-22), 28.9
(C-23), 16.6 (C-24), 15.7 (C-25), 17.5 (C-26), 23.9
(C-27), 179.9 (C-28), 17.5 (C-29), 21.4 (C-30). Ll L
Hob 55 scmkioE 80, SR a Y 8 8 LR
e 9: Itk (K, ESI-MS m/z: 155 [M+
H]". 'H-NMR (600 MHz, CD;0D) J: 7.43 (1H, brs,
H-2), 7.42 (1H, dd, J = 8.0, 2.4 Hz, H-6), 6.79 (1H, d,
J = 8.0 Hz, H-5); C-NMR (150 MHz, CD;0D) §:
123.1 (C-1), 117.7 (C-2), 146.0 (C-3), 151.5 (C-4),
115.7 (C-5), 123. 8 (C-6), 170.2 (COOH). LA ¥ ¥z 5
SCRIRE B, SR 9 A EULINIR
& 10: ORI K, ESI-MS m/z: 303 [M+
H]". 'H-NMR (600 MHz, CD;0D) 8: 7.73 (1H, d, J =
1.9 Hz, H-2'), 7.62 (1H, dd, J = 8.4, 1.9 Hz, H-6"),
6.88 (1H, d, J = 8.4 Hz, H-5"), 6.38 (1H, d, J= 1.7 Hz,
H-8), 6.18 (1H, d, J = 1.7 Hz, H-6); "*C-NMR (150
MHz, CD;OD) ¢: 148.0 (C-2), 137.3 (C-3), 177.4
(C-4), 1582 (C-5), 99.3 (C-6), 165.6 (C-7), 94.5
(C-8), 162.5 (C-9), 104.5 (C-10), 124.2 (C-1"), 116.0
(C-2"), 146.3 (C-3'), 148.8 (C-4"), 116.2 (C-5"), 121.7

(C-6". UL %t 5 Scmkinis — s, %eieam
10 i e 5%
EY 11 (A, ESI-MS m/z: 291 [M+

H]". 'H-NMR (600 MHz, CD;0D) 8: 6.96 (1H, d, J =
1.6 Hz, H-2'), 6.78 (1H, dd, J = 8.1, 1.6 Hz, H-6'),
6.75 (1H, d, J= 8.1 Hz, H-5"), 5.93 (1H, d, J=2.2 Hz,
H-6), 5.90 (1H, d, J = 2.2 Hz, H-8), 4.82 (1H, brs,
H-2), 4.16 (1H, m, H-3), 2.85 (1H, dd, J = 4.6, 16.7
Hz, H-4b), 2.72 (1H, dd, J = 2.8, 16.7 Hz, H-4a);
BC-NMR (150 MHz, CD;0OD) &: 79.8 (C-2), 67.5
(C-3), 29.3 (C-4), 157.7 (C-5), 96.3 (C-6), 157.4
(C-7), 95.8 (C-8), 158.0 (C-9), 100.0 (C-10), 132.3
(C-17), 115.3 (C-2"), 145.7 (C-3"), 145.9 (C-4"), 115.8
(C-5"), 119.4 (C-6")» LA_E%dh 5 sckapis —ao,
U A 11 KL E.

E 12: RE KR (FED, ESI-MS m/z:

383 [M+H]". "H-NMR (600 MHz, CD;0D) &: 7.53
(1H, d, J = 15.8 Hz, H-7'), 7.04 (1H, brs, H-2'), 6.94
(1H, d, J = 7.7 Hz, H-6"), 6.78 (1H, d, J = 7.7 Hz,
H-5"), 6.23 (1H, d, J = 15.8 Hz, H-8"), 5.29 (1H, m,
H-3), 4.15 (2H, m, H-8), 4.15 (1H, m, H-5), 3.74 (1H,
m, H-4), 2.09~2.20 (2H, m, H-6), 1.97~2.24 (2H, m,
H-2), 1.24 3H, t, J = 7.2 Hz, H-9); "“C-NMR (150
MHz, CD;0D) 6: 75.7 (C-1), 37.8 (C-2), 72.1 (C-3),
72.6 (C-4), 70.4 (C-5), 37.9 (C-6), 174.9 (C-7), 62.5
(C-8), 14.2 (C-9), 127.6 (C-1"), 115.1 (C-2'), 146.8
(C-3"), 149.6 (C-4"), 116.5 (C-5"), 122.9 (C-6"), 147.1
(C-7"), 115.0 (C-8"), 168.3 (C-9"). LA ¥ 5 SRR
EHY, SR 12 SRR 21

EW13: WAk R (B, ESI-MS m/z: 611
[M+H]". "H-NMR (600 MHz, CD;0D) 6: 7.87 (1H,
s, H-2"), 7.59 (1H, d, J = 7.7 Hz, H-6'), 6.86 (1H, d,
J =1.7 Hz, H-5"), 6.38 (1H, brs, H-8), 6.19 (1H, brs,
H-6), 5.05 (1H, d, J = 7.8 Hz, H-1"), 4.52 (1H, brs,
H-1""), 3.82 (1H, m, H-2"), 3.80 (1H, m, H-4"), 3.74
(1H, m, H-6"b), 3.65 (1H, m, H-5"), 3.58 (1H, m,
H-2""), 3.55 (1H, m, H-3"), 3.52 (1H, m, H-5""), 3.48
(1H, m, H-3""), 3.40 (1H, m, H-6"a), 3.29 (1H, m,
H-4""), 1.18 (3H, d, J = 6.0 Hz, H-6""); *C-NMR (150
MHz, CD;OD) d: 158.6 (C-2), 135.9 (C-3), 179.5
(C-4), 163.0 (C-5), 100.3 (C-6), 167.0 (C-7), 95.1
(C-8), 158.9 (C-9), 106.1 (C-10), 122.9 (C-1'), 118.0
(C-2"), 145.9 (C-3"), 150.1 (C-4"), 116.2 (C-5"), 123.1
(C-6"), 105.4 (C-1"), 74.0 (C-2"), 75.2 (C-3"), 70.3
(C-4"), 75.4 (C-5"), 67.4 (C-6"), 102.0 (C-1""), 72.2
(C-2'""), 72.4 (C-3""), 73.3 (C-4""), 69.8 (C-5 "), 18.1
(C-6""). VA EXlR 5 Scukapig—5", Seiesw
13 i 25-3-O-VE BB

EW) 14: TEEKM AR (FED, ESI-MS m/z: 611
[M+H]". "H-NMR (600 MHz, CD;0D) 6: 7.66 (1H,
d, J = 1.8 Hz, H-2), 7.62 (1H, dd, J = 8.4, 1.8 Hz,
H-6'), 6.86 (1H, d, J = 8.4 Hz, H-5"), 6.40 (1H, d, J =
1.5 Hz, H-8), 6.21 (1H, d, J = 1.5 Hz, H-6), 5.10 (1H,
d, J=17.5 Hz, H-1"), 4.50 (1H, d, J = 1.5 Hz, H-1""),
1.12 3H, d, J= 6.5 Hz, H-6""); "*C-NMR (150 MHz,
CD;0D) 6: 159.6 (C-2), 135.9 (C-3), 179.5 (C-4),
163.2 (C-5), 100.2 (C-6), 166.2 (C-7), 95.1 (C-8),
158.7 (C-9), 105.9 (C-10), 123.3 (C-1'), 116.3 (C-2'),
146.0 (C-3"), 150.0 (C-4"), 117.9 (C-5"), 123.8 (C-6"),
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105.0 (C-1"), 76.0 (C-2"), 78.4 (C-3"), 71.6 (C-4"),
774 (C-5"), 68.8 (C-6"), 102.7 (C-1"), 72.5
(C-2"), 72.3 (C-3""), 74.1 (C-4""), 69.8 (C-5"),
18.1 (C-6"")o LA _:%cds 5 scikgioE — 82, %o
a4 s .

a5 HEIEE TR A, ESI-MS m/z: 195
[M+H]". 'H-NMR (600 MHz, acetone-dg) J: 7.53
(1H, d, J = 15.9 Hz, H-7), 7.16 (1H, brs, H-2), 7.03
(1H, d, J=7.8 Hz, H-6), 6.86 (1H, d, J= 7.8 Hz, H-5),
6.27 (1H, d, J= 15.9 Hz, H-8), 3.71 (3H, s, 9-OCH3);
BC.NMR (150 MHz, acetone-ds) &: 127.4 (C-1),
115.1 (C-2), 146.3 (C-3), 148.8 (C-4), 116.3 (C-5),
122.4 (C-6), 145.7 (C-7), 115.0 (C-8), 167.7 (C-9),
51.4 (9-OCHy). A - ¥d b5 3cikpig —8*Y, %
A 15 g unmERR F S

&Y 16: HEk R (HEE), ESI-MS m/z: 499
[M+H]". 'H-NMR (600 MHz, CD-0D) §: 7.37 (1H,
brs, H-17), 7.36 (1H, d, J = 7.1 Hz, H-9), 7.32 (1H, d,
J=18.0 Hz, H-12), 7.07 (1H, t, J = 7.3 Hz, H-11), 6.98
(1H, t, J = 7.3 Hz, H-10), 5.63 (1H, dt, J = 17.1, 10.1
Hz, H-19), 5.40 (1H, brs, H-21), 5.35 (1H, d, J = 17.1
Hz, H-18b), 5.30 (1H, d, J = 10.1 Hz, H-18a), 5.04
(1H, m, H-3), 4.93 (1H, dd, J = 12.3, 5.7 Hz, H-5b),
456 (1H, d, J = 7.9 Hz, H-1'), 3.85 (1H, d, J = 11.8
Hz, H-6'b), 3.62 (1H, dd, J = 11.8, 5.8 Hz, H-6'a),
3.16~3.30 (3H, m, H-3'~5’), 3.07 (1H, dt, J = 12.3,
4.4 Hz, H-5a), 2.96 (1H, t, J = 8.5 Hz, H-2'), 2.94~
2.97 (1H, m, H-6b), 2.78 (1H, m, H-15), 2.63~2.69
(1H, m, H-20), 2.63~2.68 (1H, m, H-6a), 2.44 (1H, d,
J = 13.8 Hz, H-14b), 2.00 (1H, dt, J = 13.8, 5.9 Hz,
H-14a); “C-NMR (150 MHz, CD;0OD) ¢: 134.7 (C-2),
55.1 (C-3), 44.7 (C-5), 22.1 (C-6), 110.3 (C-7), 128.7
(C-8), 118.7 (C-9), 120.1 (C-10), 122.4 (C-11), 112.2
(C-12), 137.7 (C-13), 27.3 (C-14), 24.9 (C-15), 109.2
(C-16), 149.1 (C-17), 120.5 (C-18), 134.3 (C-19), 44.7
(C-20), 98.0 (C-21), 166.0 (C-22), 100.5 (C-1), 74.3
(C-2"), 77.9 (C-3"), 71.3 (C-4"), 782 (C-5'), 62.6
(C-6"0 VL _-%d 5 3cikaf g —28, %etba 16
A strictosamide.

AW 17: kR (HEE, ESI-MS m/z: 499
[M+H]". 'H-NMR (600 MHz, CD-0D) §: 7.44 (1H,
d, J = 2.4 Hz, H-17), 7.41 (1H, d, J = 7.8 Hz, H-9),
7.29 (1H, d, J= 8.1 Hz, H-12), 7.07 (1H, t, J = 7.2 Hz,

H-11), 6.98 (1H, t, J= 7.2 Hz, H-10), 5.54 (1H, dt, J =
17.1, 10.2 Hz, H-19), 5.50 (1H, d, J = 1.6 Hz, H-21),
5.28 (1H, dd, J = 17.1, 1.7 Hz, H-18b), 5.18 (1H, dd,
J =102, 1.7 Hz, H-18a), 5.07 (1H, dd, J = 12.2, 3.5
Hz, H-5b), 4.92 (1H, m, H-3), 4.70 (1H, d, J= 7.9 Hz,
H-1'), 3.89 (1H, dd, J=11.9, 1.8 Hz, H-6'b), 3.68 (1H,
dd, J = 11.9, 5.6 Hz, H-6'a), 3.29~3.39 (3H, m,
H-3'~5", 3.21 (1H, t, J = 8.1 Hz, H-2"), 3.19~3.30
(1H, m, H-15), 2.95 (1H, dt, J = 12.2, 4.3 Hz, H-5a),
2.78 (1H, m, H-6a), 2.78 (1H, m, H-6b), 2.72 (1H, m,
H-20), 2.46 (1H, dt, J = 13.1, 3.5 Hz, H-14b), 1.46
(1H, q, J = 13.1 Hz, H-14a); "C-NMR (150 MHz,
CD;0D) §: 134.5 (C-2), 54.8 (C-3), 41.2 (C-5), 22.0
(C-6), 109.0 (C-7), 127.9 (C-8), 118.8 (C-9), 120.0
(C-10), 122.5 (C-11), 111.9 (C-12), 138.2 (C-13), 32.6
(C-14), 27.3 (C-15), 109.3 (C-16), 149.0 (C-17), 120.5
(C-18), 133.9 (C-19), 44.5 (C-20), 97.4 (C-21), 166.0
(C-22), 99.6 (C-1"), 74.8 (C-2), 77.9 (C-3"), 71.5
(C-4"), 78.3 (C-5"), 62.6 (C-6"). L _E¥¥s 5 ik iE
— 0 =AW 17l vincosamide.
4 DPPH EHEFRELE

A8 SCHRIRAE (10 5256 5 9P A T 38 24 g, K
FHREE B DPPH, ] ABEECHL 100 pg/mL W,
WENG A FH o B BT i SR R 91 T e R P Ao
[ (2~200 pg/mL) %, &I 20 pL A 180 pL
DPPH % T EP & RS, T =4 T RGO
20 min. [NV EER G, T 517 nm A AR IO
(A {Ho [FIRIE 2 A AR R, R 20 uL SREH
75 180 uL DPPH IR &5 )G 1 A AH, DL 55
Sl i 200 pl 1 Ay {H, BN EIE 3 X,
MR AT FERR R, LUEBRF IR (V), fh
BRI E RS R (XD BEATZRMEIRA, LA R
A S0% IR IIAE SR E (ICs) WPEM TR, LA
Y/ F E NBHMEN . 2R B8, (EW 10, 11,
13~15 BABERMPUEAARE ST, 1Cso 77N 7.52,
8.21. 8.14. 2.13. 5.35 umol/L, T BH 244/t 2%
E (ICsofH 9.53 pmol/L); HR WA ARKILH B
it (IC50>50 umol/L).

TR =1— (4~ Ap)(A— )
5 itig

KM FO EL T (1) SIS UIREAT T R GE 53
B, BET 17 AMEEY, B 1 i Ew,
& 2~7. 9. 12, 13, 15 HE RN ZE R T
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3138, DPPH FUa G TENNRS R o,

¥ 10, 11. 13~15 HARRAPIEALAE

’ ICS()

5350 7.52. 821, 8.14, 2.13. 5.35 ymol/L, f
FRHVEL 4 2 Bo shah, SCRRBFR %N, 4
TR I TR 2E 153 5 A e 2 R AT A 2R R AL, 32
BN S SRR ST AR Z5 IR
KE, WEW . 164 17 HEWRLEY, 5. 8
H=WERAA Y, 104 11, 13, 14 4 EEZAL S,

XA YL Ay BT S v S A S Y
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N TR AR A DB (K 25 T BRI T — e R
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