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P-REARFER (2. FKEETABE (3). 3a- A RFEM . BHE (5. BRKEF (6). 3p-F -4~
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Abstract: Objective To study the chemical constituents from the stems of Uncaria scandens. Methods The compounds were
isolated and purified by silica gel column chromatography, Sephadex LH-20, RPg, and HPLC. The structures were identified by
spectroscopic methods and physicochemical properties. The contents of rhynchophylline and isorhynchophylline were detected by
HPLC method. Results Seventeen compounds were isolated and identified from 95% ethanol extract of the stems of U. scandens and
characterized as Sa-carboxystrictosidine (1), 3B-isodihydrocadambine (2), strictosamide (3), 3a-dihydrocadambine (4), mitraphylline
(5), uncarine F (6), 3p-isodihydrocadambine 4-oxide (7), isodihydrocdambine (8), nauclefine (9), cadambine (10), calyxamine B (11),
methyl chlorogenate (12), 3,4,5-trimethoxyphenol (13), a-tocopherylquinone (14), quinovic acid (15), methyl caffeate (16), and
hyperoside (17). The contents of rhynchophylline and isorhynchophylline from U. scandens were 0.72 and 0.38 pg/g. Conclusion

Compounds 7—9 and 11—14 are isolated from Uncaria genus for the first time. Compounds 1—6 and 16, 17 are isolated from U.
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scandens for the first time. The contents of rhynchophylline and isorhynchophylline is low and the reasonable use of them as U.

scandens in some areas needs to be further verified.

Key words: Uncaria scandens (Smith) Hutchins; indole alkaloids; 3f-isodihydrocadambine; strictosamide; methyl chlorogenate;

a-tocopherylquinone

LB Uncaria scandens (Smith) Hutchins,
v B AL (Rubiaceae) # k& Uncaria Schreber nom.
cons. {8, =T R, T mEs VUK P
S, TERCIAIA T Z IR A AT, Ay 8 25 A K Al
AT FSRB G EE , FLAET e AR 2 e
SR (R E 25 H8) 2015 A RCHE Hh 24 80 e 1) 25k i h
YINESIBE U. rhynchophylla (Miq.) Miq. ex Havil.. 4
BB U. sinensis (Oliv.)) Havil. . KM 8B U.
macrophylla Wall.. B U. hirsute Havil. B{JCHE SR
¥k U. sessilifructus Roxb. P, i N N ZE £
SrEEIAEYI. w82 HER. APIIRSFER
TILEW) 30 24, JLrhmIMAEDIRRE R oy 4 A0,
N B W B R R AE AL o) b S 2 R
FATFA],  ASRIXT 25 e V0 7 2 25 P ik 25 A 140
R AT IEATIR S, AN 95% L EESE N 4y B AR 3 17
MEED, A5 10 ANEIRAEYRAN 7 AN HABSRAL S
Y, 434 € N Sa-carboxystrictosidine (1), 3p-5F
A FRPFE (3B-isodihydrocadambine, 2). F
FACH NBEI%Z (strictosamide, 3). 30- ~A R/
B ( 3a-dihydrocadambine , 4 ) . W& £ i i
(mitraphylline, 5). B ~#%% F (uncarine F, 6). 3p-
S A RFER 4-F 40 (3B-isodihydrocadambine
4-oxide, 7)+ 7 & FFHEW (isodihydrocdambine,
8). nauclefine (9). FFFE (cadambine, 10).
calyxamine B (11 ). £t Ji ig H fis ( methyl
chlorogenate, 12). 3,4,5- = H & I Kl (3,4,5-
trimethoxyphenol, 13) £ 7] [ (a-tocopherylquinone,
14). MR (quinovic acid, 15). WIHERR F g
(methyl caffeate, 16). %221k (hyperoside, 17).
Hor, (&Y 7~9. 11~14 N EIRMNZIEHEY) T 5
BEE, (LAY 1~6. 16+ 17 NE RN ZEY+
SrEAE
1 UE5HH

Bruker AVANCE 111 500. 600 MHz I3 E4R1
(Brucker AH]) (TMS NHN#R): Agilent 1200 7 #f7
AUFNH) 28 HPLC (Agilent 4 7] ); Shimadzu Inertsil
ODS ] % i A (250 mm X 20 mm, 10 pm)
(Shimadzu A #]); Agilent G6230 B4 (Agilent

ANFE]D; FRPEELR Sephadex LH-20 (f[E Merck
/A#]); BUCHI pump Manager C-615 1 (8 354%
(Bt Buchi AF)); WFH-203 (2F-1) 41X
(EHRERIS A R AT RPyg (iRl ([
Merck A ]); #)ZHERMR GFasy AL ELIERER: (5
Sy e T s Bl o b ali sl i 4t . %)
TSR ERR. (LS bbp00607) IR RN (HL5
bbp00607) 3542w P 1AM A R =, B4
BIKT 98%.

BB AN R T A HE TR,
W22 Fp ] 5 2R 5 1 XA A0 M B 24 7 24 . i SR
FEAGE R IT 01 %5 8 v R R SR A A B 2R
W Uncaria scandens Hutchins.. #54% (U-2017-001)
T B ERERF2 % Fi .

2 REBS5HE

20 kg ZEZXPREZEL, WS 95% OBEAR
PR3 IR, WK T A, BERGEESIRE 0.97 kg.
MfERE (80~100 H) #:#%, Stk til, Ha
HEE-PIE (100 1—0: 1) RGN, TLC IREE,
GHMHFEG S EE] 6 N (Fr. 1~6). Fr. 1 &4
JBekE, P k- AR (10 0 1) e, 4R TLC
CAmEL-AER 10 © 1) itk 8259 14 (59 mg).
Fr. 2 e A, DLGE-TNEH-27K (60 : 10 :
160 : 20 : 1) BREEEMLSR 4 NHS (Fro 2-1~
2-4). Fr.2-1 % Sephadex LH-20 %t/ (FIE) Al
%M HPLC (FEE-/K 35 : 65) Aifbig 3tk &4 13
(45 mg). Fr. 3 SR, HEN-FEE G0 1—
150 1) PWhiBAaeEY 15 (115 mg). Fr. 4 LK
Fefal, DAGAT-FEE (150 1—~4: 1) ¥k, HH
H4A HPLC (FEE-/K 251 75) 4tk 81 &9
12 (423 mg) F117 (100 mg). Fr. 5 @ittt
i, SAG-HEE (60 1 1—0: 1) PSR 5 ANH
(Fr. 5-1~5-5) . Fr. 5-1 Al 4 28 HPLCC H fi-7K 58
42) Atk BEMLEY 5 (5 mg) 16 (5mg). Fr.5-2
SRR AL, DoAmEE- N EE-Z0K (60 130 0 1)
Ve, 58 TLC CGRUJG-FIEE 20 @ 1D 4ifbf3 21k
EW9 (8 mg). Fr. 5-3 % Sephadex LH-20 %t (&
fh-HEE 12 1) A 467 HPLC (FHEE-/K 50 & 50)
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aifvs, SrERAEEE, DIED-HEE (15014 ¢
D Vel A2 &4 7 (19 mg). 8 (6 mg)- 11 (6 mg)
116 (3.4 mg), Fr. 5-4 @il &% HPLC (FEE-
K 60 :40) difk)s, LRERFGIE, LA FEE
(8 : 1) WA RIMEEY 2 (220 mg) F110 (57 mg).
Fr. 5-5 £l %A HPLC (HEE-/K 60 © 40) &lifk)5,

PR A i, DLE-FEE (100181 D)

VAR A 4 (91 mg) F13 (267 mg). Fr. 6
2] & HPLC (FFEE-/K 43 @ 57) 4ife)s, didak
ekt i, DLATHES-TAER (50 1—4 1 1) BB
FEHLEY 1 (20 mg).

3 HHMEE

&M 1: RIEER A, ESI-MS m/z: 575 [M+
H]". "H-NMR (500 MHz, CD;0D) 8: 4.61 (1H, d, J =
11.8 Hz, H-3), 3.67 (1H, dd, J = 11.8, 7.1 Hz, H-5),
2.76 (2H, m, H-6a, 20), 3.08 (1H, m, H-6), 7.45 (1H,
d, J=17.9 Hz, H-9), 7.03 (1H, t, J = 7.6 Hz, H-10),
7.12 (1H, t, J = 7.5 Hz, H-11), 7.29 (1H, d, J = 8.2 Hz,
H-12), 2.22 (1H, m, H-14a), 2.43 (1H, m, H-14p),
3.05 (1H, m, H-15), 7.82 (1H, s, H-17), 5.25 (1H, d,
J=10.7 Hz, H-180), 5.64 (1H, d, J = 17.4 Hz, H-18p),
591 (1H, d, J = 9.3 Hz, H-19), 5.81 (1H, m, H-21),
3.79 (3H, s, -OCH3), 4.82 (1H, d, J = 7.9 Hz, H-1"),
3.22~3.43 (4H, m, H-2'~5"), 3.93 (1H, dd, J = 11.8,
2.1 Hz, H-6'a), 4.01 (1H, m, H-6'B); *C-NMR (125
MHz, CD;0D) &: 130.0 (C-2), 49.5 (C-3), 53.0 (C-5),
24.0 (C-6), 108.3 (C-7), 127.5 (C-8), 119.2 (C-9),
120.6 (C-10), 123.4 (C-11), 1122 (C-12), 138.5
(C-13), 34.6 (C-14), 32.7 (C-15), 108.6 (C-16), 157.2
(C-17), 119.8 (C-18), 135.2 (C-19), 45.3 (C-20), 97.4
(C-21), 171.8 (C-22), 177.5 (C-23), 52.9 (-OCH3),
100.4 (C-1'), 74.6 (C-2'), 78.0 (C-3"), 71.8 (C-4'), 78.9
(C-5%), 63.1 (C-6"). LA Hiedfi 53kt e — 3>, i
KA 1 N Sa-carboxystrictosidine .

&2 3k K, ESI-MS m/z: 547 [M+H]'.
'H-NMR (500 MHz, CD;0D) &: 4.54 (1H, brs, H-3),
3.12 (1H, m, H-5a), 3.63 (1H, m, H-5p), 2.60 (1H, m,
H-60), 3.13 (1H, m, H-6B), 7.40 (1H, d, J = 7.8 Hz,
H-9), 6.98 (1H, t, J = 7.4 Hz, H-10), 7.06 (1H, t, J =
7.6 Hz, H-11), 7.35 (1H, d, J = 8.1 Hz, H-12), 1.90
(1H, m, H-14a), 2.48 (1H, m, H-14p), 2.50 (1H, m,
H-15), 7.52 (1H, s, H-17), 3.94 (1H, dd, J = 12.0, 7.2
Hz, H-180), 4.02 (1H, dd, J = 12.1, 7.5 Hz, H-18B),

3.12 (1H, m, H-19), 2.10 (1H, m, H-20), 6.06 (1H, d,
J = 8.8 Hz, H-21), 3.74 (3H, s, -OCH3), 4.83 (1H, d,
J =179 Hz, H-1'), 3.22~3.41 (4H, m, H-2'~5"), 3.65
(1H, dd, J = 12.4, 7.2 Hz, H-6'0), 3.90 (1H, dd, J =
12.3, 2.4 Hz, H-6'B); *C-NMR (125 MHz, CD;0D) §:
132.9 (C-2), 48.9 (C-3), 49.2 (C-5), 17.9 (C-6), 108.8
(C-7), 128.5 (C-8), 118.6 (C-9), 119.8 (C-10), 122.1
(C-11), 112.2 (C-12), 137.7 (C-13), 31.2 (C-14), 29.1
(C-15), 111.8 (C-16), 154.2 (C-17), 62.7 (C-18), 57.30
(C-19), 38.8 (C-20), 96.3 (C-21), 168.7 (C-22), 51.9
(-OCHj3), 99.8 (C-1'), 74.9 (C-2'), 78.8 (C-3"), 71.9
(C-4"), 77.6 (C-5"), 63.2 (C-6"). VL ¥4 5 ik
xR, s e A 2 N 3p-R AR

&9 3: Bk K, ESI-MS mi/z: 499 [M+H]'.
'H-NMR (500 MHz, CD;0D) ¢: 5.07 (1H, m, H-3),
3.10 (1H, td, J = 12.0, 4.2 Hz, H-50), 4.86 (1H, dd, J =
12.8, 5.5 Hz, H-5B), 2.64~2.69 (2H, m, H-60, 20),
2.90~2.97 (2H, m, H-6B, 2'), 7.37 (1H, m, H-9), 6.99
(1H, t, J = 7.3 Hz, H-10), 7.05 (1H, t, J = 7.8 Hz,
H-11), 7.31 (1H, d, J = 8.1 Hz, H-12), 2.03 (1H, td,
J=13.9, 6.0 Hz, H-140), 2.46 (1H, ddd, J = 14.1, 4.7,
2.1 Hz, H-14p), 2.78 (1H, m, H-15), 7.38 (1H, d, J =
2.5 Hz, H-17), 5.31 (1H, dd, J = 17.2, 2.0 Hz, H-18a),
5.36 (1H, dd, J = 10.2, 2.0 Hz, H-18p), 5.65 (1H, dt,
J =172, 10.0 Hz, H-19), 5.40 (1H, d, J = 1.8 Hz,
H-21), 4.57 (1H, d, J=7.7 Hz, H-1"), 3.15~3.31 (3H,
m, H-3'~5"), 3.62 (1H, dd, J = 11.9, 5.9 Hz, H-6'a)),
3.85(1H, dd, J=11.9, 2.2 Hz, H-6'B); “C-NMR (125
MHz, CD;0D) &: 134.8 (C-2), 55.1 (C-3), 44.8 (C-5),
22.1 (C-6), 110.3 (C-7), 128.7 (C-8), 118.7 (C-9),
120.1 (C-10), 122.5 (C-11), 112.2 (C-12), 137.8
(C-13), 27.3 (C-14), 24.9 (C-15), 109.2 (C-16), 149.2
(C-17), 120.5 (C-18), 134.4 (C-19), 44.8 (C-20), 98.0
(C-21), 167.1 (C-22), 100.5 (C-1'), 74.3 (C-2'), 78.2
(C-3"), 71.3 (C-4"), 78.0 (C-5"), 62.6 (C-6). LA _E¥ik
Scmiont B, s et A 3 R KR
PR -

&Y 4: AR K, ESI-MS m/z: 547 [M+H]
'H-NMR (500 MHz, CD;0D) ¢: 3.84 (1H, m, H-3),
2.80 (2H, m, H-6), 7.39 (1H, d, J = 7.8 Hz, H-9), 6.98
(1H, t, J = 7.4 Hz, H-10), 7.05 (1H, t, J = 7.6 Hz,
H-11), 7.30 (1H, d, J = 8.0 Hz, H-12), 2.38 (1H, d, J =
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14.6 Hz, H-14a), 1.79 (1H, dt, J = 14.6, 10.4 Hz,
H-14p), 3.08 (1H, m, H-15), 7.57 (1H, s, H-17), 3.29
(1H, m, H-180), 2.93 (1H, m, H-18p), 4.35 (1H, dd,
J=1.5,5.3 Hz, H-19), 2.09 (1H, dt, J = 9.0, 5.9 Hz,
H-20), 5.61 (1H, d, J = 9.1 Hz, H-21), 3.82 (3H, s,
-OCH;), 4.82 (1H, d, J = 7.9 Hz, H-1"), 3.31~3.42
(4H, m, H-2'~5"), 3.86 (1H, m, H-6'a), 3.68 (1H, m,
H-6'8): "*C-NMR (125 MHz, CD;0D) &: 136.0 (C-2),
64.1 (C-3), 56.1 (C-5), 23.4 (C-6), 108.7 (C-7), 128.2
(C-8), 118.6 (C-9), 119.7 (C-10), 122.0 (C-11), 112.0
(C-12), 138.2 (C-13), 37.5 (C-14), 34.1 (C-15), 111.3
(C-16), 153.6 (C-17), 59.4 (C-18), 66.6 (C-19), 44.6
(C-20), 97.5 (C-21), 169.4 (C-22), 52.0 (-OCHs),
100.8 (C-1"), 74.6 (C-2"), 78.3 (C-3"), 71.0 (C-4"), 77.9
(C-5%), 62.3 (C-6") LA L% 5 scaghont i —2, i
YKEEY) 4 N 30- A FEFT R

b &Y 5: Bk A, ESI-MS m/z: 369 [M+H]
'H-NMR (500 MHz, CDCLy) J: 7.80 (1H, brs, 1-NH),
2.47 (1H, m, H-3), 2.50 (1H, m, H-50), 3.37 (1H, m,
H-5p), 2.04 (1H, m, H-6a), 2.49 (1H, m, H-6p), 7.18
(2H, m, H-9, 11), 7.04 (1H, t, J = 7.8 Hz, H-10), 6.85
(1H, d, J = 7.6 Hz, H-12), 2.38 (1H, m, H-14a), 1.24
(1H, m, H-14p), 2.10 (1H, m, H-15), 7.43 (1H, s,
H-17), 1.10 (3H, d, J = 6.5 Hz, H;-18), 4.37 (1H, m,
H-19), 2.10 (1H, m, H-20), 1.84 (1H, t, J = 10.4 Hz,
H-210), 3.21 (1H, dd, J = 10.7, 2.5 Hz, H-21p), 3.58
(3H, s, -OCH3); C-NMR (125 MHz, CDCL3) 8: 181.0
(C-2), 74.6 (C-3), 54.3 (C-5), 35.2 (C-6), 55.6 (C-7),
133.4 (C-8), 123.1 (C-9), 122.7 (C-10), 128.1 (C-11),
109.6 (C-12), 140.7 (C-13), 28.4 (C-14), 30.4 (C-15),
106.9 (C-16), 154.1 (C-17), 14.9 (C-18), 73.9 (C-19),
40.5 (C-20), 54.4 (C-21), 1672 (C-22), 50.79
(-OCH3). VA E¥df 5 scipont i — 80, s e th
Y5 JMeE B

b &4 6: # k) K, ESI-MS m/z: 369 [M+H] s
'H-NMR (500 MHz, CDCls) §: 2.34 (1H, m, H-3),
3.26 (1H, m, H-5a), 2.45 (1H, m, H-5p), 2.36 (1H, m,
H-60), 2.03 (1H, m, H-6B), 7.36 (1H, d, J = 7.5 Hz,
H-9), 7.01 (1H, td, J = 7.6, 1.1 Hz, H-10), 6.18 (1H,
td, J = 7.7, 1.3 Hz, H-11), 6.89 (1H, d, J = 7.7 Hz,
H-12), 1.02 (1H, m, H-14a), 2.18 (1H, m, H-14p),
2.70 (1H, brm, H-15), 7.41 (1H, s, H-17), 1.22 (3H, d,
J = 6.7 Hz, CHs-18), 4.17 (1H, qd, J = 6.6, 1.5 Hz,

H-19), 1.93 (1H, m, H-20), 2.98 (1H, m, H-21a), 2.16
(1H, m, H-21B), 3.62 3H, s, -OCH3);: "“C-NMR (125
MHz, CDCl3) d: 180.8 (C-2), 67.5 (C-3), 54.0 (C-5),
34.8 (C-6), 55.2 (C-7), 133.2 (C-8), 125.1 (C-9), 122.2
(C-10), 127.6 (C-11), 109.3 (C-12), 140.1 (C-13), 26.9
(C-14), 25.0 (C-15), 105.0 (C-16), 153.9 (C-17), 18.6
(C-18), 74.7 (C-19), 36.9 (C-20), 53.4 (C-21), 167.3
(C-22), 50.94 (-OCH3)o A b ¥udfe 5 Sciifont e — 2,

WS R A 6 B F.

&Y 7. KR, ESI-MS m/z: 585 [M+
Na]". "H-NMR (500 MHz, CD;OD) J: 4.87 (1H, brs,
H-3), 4.15 (1H, m, H-5a), 4.37 (1H, m, H-5B), 3.07
(1H, m, H-60), 3.42 (1H, m, H-6p), 7.47 (1H, d, J =
8.0 Hz, H-9), 7.05 (1H, t, J = 7.9 Hz, H-10), 7.16 (1H,
t, J = 7.6 Hz, H-11), 7.43 (1H, d, J = 7.4 Hz, H-12),
1.58 (1H, m, H-140), 2.65 (1H, m, H-14p), 2.66 (1H,
m, H-15), 7.55 (1H, s, H-17), 4.18 (1H, dd, J = 13.4,
3.5 Hz, H-18a), 4.47 (1H, m, H-18B), 4.37 (1H, m,
H-19) 2.17 (1H, m, H-20), 6.43 (1H, d, J = 9.0 Hz,
H-21), 3.74 (3H, s, -OCH3), 4.77 (1H, d, J = 7.8 Hz,
H-1'), 3.22~3.40 (4H, m, H-2'~5"), 3.69 (1H, m,
H-6'a), 3.84 (1H, m, H-6'B); “C-NMR (125 MHz,
CD;0D) 6: 129.5 (C-2), 74.6 (C-3), 68.20 (C-5), 21.3
(C-6), 1082 (C-7), 127.6 (C-8), 119.1 (C-9), 120.6
(C-10), 123.4 (C-11), 112.7 (C-12), 138.9 (C-13), 27.7
(C-14), 29.4 (C-15), 110.0 (C-16), 154.6 (C-17), 60.9
(C-18), 69.5 (C-19), 39.3 (C-20), 97.5 (C-21), 168.5
(C-22), 52.0 (-OCHj3), 100.1 (C-1'), 74.8 (C-2"), 78.6
(C-3"), 70.9 (C-4"), 78.0 (C-5"), 62.0 (C-6"). LA %
5w B2, st A T o8 3p-R A
R PR 450

&) 8: TR A, ESI-MS m/z: 547 [M+H].
'H-NMR (500 MHz, pyridine-ds) J: 11.67 (1H, s,
-OH), 3.20~3.29 (2H, m, H-3, 6f), 2.55~2.93 (2H,
m, H-5a, 6a), 3.93~3.97 (2H, m, H-5p, 3'), 7.63 (1H,
d, J= 7.7 Hz, H-9), 7.23 (1H, t, J = 7.3 Hz, H-10),
7.28 (1H, t, J=7.6 Hz, H-11), 7.59 (1H, d, J= 7.9 Hz,
H-12), 1.56 (1H, q, J = 12.6 Hz, H-140), 2.79 (1H, dt,
J =132, 3.8 Hz, H-14p), 2.97 (1H, m, H-15), 7.66
(1H, s, H-17), 4.26 (1H, dd, J = 11.4, 5.2 Hz, H-180),
445 (1H, dd, J = 11.3, 2.9 Hz, H-18p), 3.81 (1H, d,
J = 11.6 Hz, H-19), 2.32 (1H, m, H-20), 6.43 (1H, d,
J = 9.1 Hz, H-21), 3.55 (3H, s, -OCHj3), 5.40 (1H, d,
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J = 7.8 Hz, H-1"), 4.09 (1H, t, J = 8.2 Hz, H-2),
422~429 (2H, m, H-4', 5'), 3.35 (1H, dd, J = 12.3,
3.9 Hz, H-6'a), 4.69 (1H, dd, J = 12.1, 7.5 Hz, H-6');
BC-NMR (125 MHz, pyridine-ds) 6: 136.6 (C-2), 68.4
(C-3), 47.5 (C-5), 23.1 (C-6), 108.6 (C-7), 128.1
(C-8), 118.5 (C-9), 119.2 (C-10), 121.3 (C-11), 111.5
(C-12), 137.6 (C-13), 34.9 (C-14), 33.4 (C-15), 110.8
(C-16), 153.6 (C-17), 63.1 (C-18), 61.1 (C-19), 40.2
(C-20), 98.1 (C-21), 167.0 (C-22), 51.0 (-OCHs),
101.5 (C-1'), 75.1 (C-2"), 78.5 (C-3"), 71.9 (C-4"), 78.4
(C-5), 64.2 (C-6")» LA Hode 5 3cibont e —5'7,
BENEY) 8 N A RSE.

b &M 9: # k) K, ESI-MS m/z: 288 [M+H] s
'H-NMR (600 MHz, CD;0D) J: 4.51 (2H, t, J = 6.9
Hz, H-5), 3.18 (2H, t, J = 6.9 Hz, H-6), 7.61 (1H, d,
J = 6.6 Hz, H-9), 7.10 (1H, t, J = 7.0 Hz, H-10), 7.26
(1H, t, J = 7.0 Hz, H-11), 7.43 (1H, d, J = 6.9 Hz,
H-12), 6.94 (1H, s, H-14), 9.36 (1H, s, H-17), 7.54
(1H, d, J = 4.7 Hz, H-20), 8.57 (1H, d, J = 4.7 Hz,
H-21); "“C-NMR (150 MHz, CD;0D) 6: 127.9 (C-2),
137.5 (C-3), 42.2 (C-5), 20.6 (C-6), 115.5 (C-7), 125.9
(C-8), 121.0 (C-9), 121.2 (C-10), 125.1 (C-11), 112.8
(C-12), 139.4 (C-13), 98.4 (C-14), 144.2 (C-15), 120.6
(C-16), 150.9 (C-17), 120.6 (C-20), 151.5 (C-21),
161.9 (C-22). LA -3 5 scihont g —a"™, i e
A% 9 N nauclefine.

tbE&10: HEK R, ESI-MS m/z: 545 [M+
H]". 'H-NMR (500 MHz, CD;OD) &: 2.82 (1H, m,
H-50), 3.14 (1H, m, H-5p), 2.80 (2H, m, H-6), 7.45
(1H, d, J = 7.9 Hz, H-9), 6.99 (1H, t, J = 7.1 Hz,
H-10), 7.10 (1H, t, J = 7.5 Hz, H-11), 7.32 (1H, d, J =
8.2 Hz, H-12), 2.05 (1H, m, H-14a), 2.08 (1H, m,
H-14p), 2.80 (1H, m, H-15), 7.55 (1H, s, H-17), 3.00
(1H, dd, J = 10.9, 7.3 Hz, H-18a), 3.49 (1H, d, J =
11.0 Hz, H-18pB), 4.92 (1H, m, H-19), 1.73 (1H, m,
H-20), 5.82 (1H, d, J = 9.3 Hz, H-21), 3.64 (3H, s,
-OCH3), 4.79 (1H, d, J = 7.8 Hz, H-1"), 3.31~3.40
(4H, m, H-2'~5"), 3.61 (1H, dd, J = 12.1, 6.3 Hz,
H-6'a), 3.86 (1H, dd, J = 12.1, 2.3 Hz, H-6'B);
BC.NMR (125 MHz, CD;OD) &: 133.1 (C-2), 92.8
(C-3), 53.8 (C-5), 22.7 (C-6), 111.8 (C-7), 126.7
(C-8), 120.0 (C-9), 119.8 (C-10), 123.2 (C-11), 112.6
(C-12), 138.4 (C-13), 42.7 (C-14), 26.6 (C-15), 111.0

(C-16), 154.3 (C-17), 59.3 (C-18), 74.4 (C-19), 40.9
(C-20), 97.4 (C-21), 168.8 (C-22), 51.8 (-OCH3),
101.6 (C-1), 74.7 (C-2'), 78.4 (C-3"), 71.9 (C-4"), 78.3
(C-5"), 62.7 (C-6") LA ¥ 5 ekt i —5d™, i
UELA Y 10 RS ED.

&Y 11 FHEMPIREAE, ESI-MS m/z: 196
[M+H]". '"H-NMR (500 MHz, CD;0D) : 3.0 (2H, s,
H-3), 2.41 (2H, s, H-5), 1.42 (6H, s, 7, 8-CH3), 1.45
(6H, s, 9, 10-CH3), 6.45 (1H, s, H-11), 2.23 (3H, s,
13-CH;): "C-NMR (125 MHz, CDCl;) 6: 58.9 (C-2),
37.9 (C-3), 148.7 (C-4), 46.2 (C-5), 58.3 (C-6), 27.3
(C-7~10), 127.0 (C-11), 198.4 (C-12), 32.0 (C-13).
DL Hode 5 et B3, M e a ) 11k
calyxamine B,

& 12: AR, ESI-MS m/z: 369 [M+
H]". '"H-NMR (500 MHz, CD;0D) d: 2.00~2.22 (4H,
m, H-2, 6), 5.26 (1H, td, J = 7.5, 4.6 Hz, H-3), 3.72
(1H, dd, J=7.5, 3.2 Hz, H-4), 4.12 (1H, m, H-5), 6.20
(1H, d, J = 15.9 Hz, H-a), 7.51 (1H, d, J = 15.9 Hz,
H-p), 7.03 (1H, d, J=2.1 Hz, H-2), 6.77 (1H, d, J = 8.2
Hz, H-5), 6.94 (1H, dd, J = 8.3, 2.0 Hz, H-6"), 3.68 (3H,
s, -OCH;); “C-NMR (125 MHz, CD;0D) 8: 75.8 (C-1),
37.8 (C-2), 72.1 (C-3), 70.3 (C-5), 38.0 (C-6), 175.4
(C-7), 127.6 (C-1"), 115.1 (C-2"), 146.9 (C-3'), 149.7
(C-4"), 1165 (C-5"), 123.0 (C-6"), 1472 (C-7"), 115.0
(C-8"), 168.2 (C-9"), 53.0 (-OCH3). LA FH¥E 5 3Ciihxt
M—5, St B 12 AR RS .

& 13: AR AR, ESI-MS m/z: 185 [M+
H]". 'H-NMR (500 MHz, CDCl3) d: 6.08 (2H, s, H-2,
H-6), 3.80 (6H, s, 3, 5-OCHj3), 3.78 (3H, s, 4-OCHj3).
L 5 kot I Y, St A 13 8
3,4,5- = HE IR .

&Y 14: AWK, ESI-MS m/z: 469
[M+Na]*. 'H-NMR (500 MHz, CDCls) d: 1.99 (6H,
s, 7, 8-CH3), 2.02 (3H, s, 9-CH3), 2.53 (2H, m, H-1),
1.22 (3H, s, 16'-CH3), 0.85 (9H, d, J= 6.6 Hz, 17', 18/,
19'-CH3), 0.83 (3H, d, J = 6.6 Hz, 20'-CH3); PC-NMR
(125 MHz, CDCl5) 6: 187.1 (C-1), 140.4 (C-2), 140.1
(C-3), 187.6 (C-4), 140.5 (C-5), 144.4 (C-6), 12.5
(C-7), 12.3 (C-8), 11.8 (C-9), 21.3 (C-1"), 40.2 (C-2"),
72.6 (C-3"), 42.2 (C-4"), 21.2 (C-5"), 37.5 (C-6"), 32.7
(C-7"), 37.4 (C-8', 10"), 24.4 (C-9"), 32.8 (C-11"), 37.2
(C-12"), 24.7 (C-13"), 39.3 (C-14'), 27.9 (C-15"), 26.5
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(C-16"), 19.6 (C-17"), 19.7 (C-18'), 22.6 (C-19"), 22.5
(C-20"). L ¥ 5ot i —502, % iham
14 NFEVT IR

&M 15: Ak AR, ESI-MS m/z: 509 [M+
Na]*. 'H-NMR (500 MHz, pyridine-ds) J: 3.30 (1H,
dd, J = 11.4, 4.7 Hz, H-3), 6.02 (1H, m, H-12), 2.80
(1H, m, H-18), 1.13 (3H, s, 23-CH3), 1.21 (3H, d, J =
6.2 Hz, 24-CHs), 0.78 (3H, d, J = 6.4 Hz, 25-CHs),
1.05 (3H, s, 26-CH3), 0.91 (3H, s, 29-CH3), 0.97 (3H,
s, 30-CH3); BC-NMR (125 MHz, pyridine-ds) d: 39.2
(C-1), 26.2 (C-2), 77.9 (C-3), 39.0 (C-4), 55.8 (C-5),
18.8 (C-6), 37.3 (C-7), 40.0 (C-8), 47.2 (C-9), 37.0
(C-10), 23.3 (C-11), 129.0 (C-12), 134.0 (C-13), 56.7
(C-14), 28.1 (C-15), 25.4 (C-16), 48.6 (C-17), 55.0
(C-18), 38.7 (C-19), 37.6 (C-20), 30.5 (C-21), 36.8
(C-22), 28.5 (C-23), 16.5 (C-24), 16.5 (C-25), 18.1
(C-26), 177.9 (C-27), 180.0 (C-28), 18.8 (C-29), 21.2
(C-30). LA E%ds 5 ekt I — 80>, e ih s
Y015 NVETE FLIR -

th &Y 16: FK AR, ESI-MS m/z: 195 [M+
H]". '"H-NMR (500 MHz, CD;0D) ¢: 7.13 (1H, d, J =
1.8 Hz, H-2), 6.84 (1H, d, J = 8.0 Hz, H-5), 6.99 (1H,
dd, J =179, 1.5 Hz, H-6), 7.53 (1H, d, J = 15.8 Hz,
H-7), 6.25 (1H, d, J = 15.8 Hz, H-8), 3.71 (3H, s,
-OCH3); "“C-NMR (125 MHz, CD;OD) ¢: 127.4
(C-1), 115.1 (C-2), 146.2 (C-3), 148.6 (C-4), 115.2
(C-5), 122.4 (C-6), 145.8 (C-7), 116.0 (C-8), 167.7
(C-9), 51.4 (-OCH3). LA_$ds 5 Scikont i —55>Y,
WU EAL A 16 kRS S .

a7 EER A, ESI-MS m/z: 487 [M+
Na]". "H-NMR (500 MHz, DMSO-d;) d: 12.60 (1H, s,
5-OH), 6.18 (1H, d, J = 2.0 Hz, H-6), 6.39 (1H, d, J =
2.0 Hz, H-8), 7.51 (1H, d, J = 2.2 Hz, H-2'), 6.80 (1H,
d, J = 8.5 Hz, H-5"), 7.65 (1H, dd, J = 2.0, 8.5 Hz,
H-6), 5.36 (1H, d, J = 7.7 Hz, H-1"), 3.29~3.64 (5H,
m, H-2"~6"); C-NMR (125 MHz, DMSO-d) 6
156.4 (C-2), 133.4 (C-3), 177.5 (C-4), 1612 (C-5),
98.7 (C-6), 163.4 (C-7), 93.7 (C-8), 156.4 (C-9), 103.9
(C-10), 120.8 (C-1"), 114.7 (C-2), 145.1 (C-3"), 148.5
(C-4"), 115.6 (C-5"), 121.7 (C-6'), 101.8 (C-1"), 71.3
(C-2"), 732 (C-3"), 67.7 (C-4"), 76.0 (C-5"), 62.8
(C-6")o LU EHE 5 ekt 8 — 8, s wth s
Y17 RE kT

4 ZEMNZE

SCRRBI TR, B TR Wl R 7 T R A e T e
(I BRSy,  Herb S DS R e s A P Aol
TEX BE 2L R IEAT RIS Lo o S i R iR
19 B EL RN S BL BRI, A T — D AR
M AIX 2 A, R S BORAE g e
7 A R R S PR P

KH Agilent Zorbax SB-C 5 (250 mm X 4.6 mm,
5um) NEGER, ZBE-K (5 0.04% =%, K
FRH pH o 8)57 © 43 NiBEIAH, AR & 1 mL/min,
HEFEE 10.00 uL, FEIE 30 C, 7F 245 nm K TG
TS o SR P SCHR 7 107V 4% e i S5 TR
GRS, R TR, DUERE A
bR OO, WEHBAMPALFR (V), LHlbriEhsk, 5
L) R BRN S R YT (R VA 75 F2 43 il Y=2 280.2
X—18.879 (+>0.9999) 1 Y=1968 X—19.524 (>
0.999 9), K 2 FEMIIHAE 0.05~1.60 pg 35
R RIFMIRIER R Z T TR ST . e
sEVE B PERUINRE IR g2 25 I 55 2K

HY B 25 A R 25 100 g, I 8 158 95% 4
W, FEAEHEEL 3 WK, FEK 80 min, JHMUE, MEWE I,
Wedi T )5 F pH 2 B3R 100 mL 7% 22 40 W
W, SR MBSIR CREREH 4 IR, /KIZH 2K pH
9~10, FHSREEM R 3 WK, FIRENEAE R
VIS . FREERENY) 6 mg, KEEFE, BT
| mL &4, FHHEVER, ER2ZE, 845, 045
um TUSLIEMENE, SRR, RIfR. %M RiRE
TR HERE 2 b, 15 380 22 200 e v g R R S R
BB 5 4 B0 73 072 0.38 pglg. A SCHRE
A TR 24 T 11 T R S R R 40 BT 43 A o
1% 920 A1 770 ng/g™™, i KA A P X YRR A4
B AR
5 g

W WA A= i g e e AL 470 i B B )RR
gy, BAREIME. ProERE . Pl MRS DK
PR T AR, o A5 A0 2 B A 55 05| Wk A= sl
AR AEYDIR .  E AR R 248 R 1 4 I v
WFIC CRCNIEN), A R AN S R A 2 A L B
PERCSY, P8R 8 PS5 K VR A e ) T i > ) e i > 4y e
S > AR S P BRI, R BEZE A LA
R BRI S5 ) Rl A AR 1) AL | R A= P i s 75 T e
%, &EDHN0.72 A10.38 ng/g. M, MRS
T B R AT LLE Y, Sa-carboxystrictosidine
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