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Abstract: Objective To study the chemical constituents from the stems of Uncaria lancifolia. Methods The isolation and
purification were carried out by silica gel column chromatography, RP;5, Sephadex LH-20, and preparative HPLC. The structures of the
isolated compounds were elucidated by physical and chemical properties, and spectroscopic methods. Results Eighteen compounds
were isolated and identified from 95% ethanol extract from the stems of U. lancifolia and characterized as uncarine A (1), uncarine E
(2), isomitraphylline (3), tetrahydroalstonine (4), strictosidine (5), cadambine (6), glabratine (7), strictosamide (8), (13R)-hydroxy-
octodeca-(9Z,11FE,15Z)-trien-oic acid (9), (6S,9R)-roseoside (10), periplanetin (11), integracin A (12), integracin B (13), 6f,19a-
dihydroxyurs-3-oxours-12-en-28-oic aicd (14), ursolic acid (15), oleanic acid (16), B-sitosterol (17), and p-daucosterol (18).
Conclusion This is the first report for the chemical constituents from U. lancifolia. All compounds are obtained from this plant for the
first time, and compounds 9—13 are isolated from Uncaria genus for the first time. Compounds 1—8 are monoterpene indole
alkaloids, which are characteristic constituents in Uncaria genus.
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B4 Uncaria lancifolia Hutchins., X 43
ErtEgiE, NP HEEL (Rubiaceae) #HEJE Uncaria
Schreber nom. cons. T4, HAT. #. ZH TIEH.
P N, TRk AR R Ske® HIZ,
ENTIR FUIRREE, 7 Fg o0t XA o 24 5 Tk
e I S Sy i e B A Ve 95 s 0L W A N
FHOCHRIE o A S0 X 31 440 250 B4k 2 B 3 134T
BT, M 95% LEEHEEA 7 5545 3] 18 MUEH,
FLHE 8 AN ERmE 5 Wk AL MR 10 S HARSAL S, 43
BN GBI A (uncarine A, 1) SHJEM E
(uncarine E, 2). RMEAEARIEN (isomitraphylline,
3). VUSRS AT, (tetrahydroalstonine, 4). ¥
T (strictosidine, 5) RFFEEHH (cadambine, 6)+
glabratine (7). REKEFEHLE NN (strictosamide,
8 ) . (13R)-hydroxy-octodeca-(9Z,11E,15Z)-trien-oic
acid (9). (6S,9R)-KFHFAEHEH [(6S,9R)-roseoside,
107 7K H 5t L -B-D- Lt IR 76 % B 1 (periplanetin, 11)+
integracin A (12). integracin B (13). 6pB,19a- %
B 5995 -3- 5 AR-12-4%5-28-18  (6B,190-dihydroxyurs-
3-oxours-12-en-28-oic aicd, 14). ZJiER C(ursolic
acid, 15). FFHERE (oleanic acid, 16). B-£F S HE
(B-sitosterol, 17)+ B-#HE b H (B-daucosterol, 18).
&5 E R ZEY o 515 8], Hh s
Y 9~13 H IR BBV 73 BT 5
1 NES5MR

UPLC-IT-TOF ¥AH- B ¥ B AT I [ ¢ 3 J5 1%
A CHAS By EEsfERT); Agilent G6230 KATHS
[ W3 Agilent 1200 4347 LA 5 7 i SR €
WAL (36 Agilent A H]); AVANCEII 500 MHz 1%
WA HRAC (42 [E Brucker A & ); BUCHI pump
Manager C-615 H & s AH i A% (51 Buchi A #));
WFH-203 (2F-1) =R A R RS
A A B A F )5 Lichroprep RPjg gel. Sephadex
LH-20 ] P EE R (fE1E Merck A ] D; A ik ik
i 5B AERE R GFasq (5 ST )
JIT A AR 35 D i 4 5 AT 4 s S B 5 DR R (T
5 bbp00038). FFHUIEER (Ht'5 bbp00607). B-&
$EE (L5 bbp03116) A1 B-#HE T (HiL 5
bbp00055) ¥ N =P I HE Al 72, B
BIRT 98%.

FlHESHERCR T A UM SRE, R
W2z v [ = 2B e 25 A Pt 75 T 25 B 40 T e X
PN M B 24 T 2 L e SR I 2 2R e R T O O S E R

75 Bl 2 R JE AE W B £ & Uncaria lancifolia
Hutchins.. FrA< (U-2016-001) {#7F T B ERK
UGB A B =
2 RRENE

20 kg BIEESHZER, MG H 95% Tk 4k
FEIIRISRE 3 W, BIR T d, WIRIRGES SR E
1.5kg. FIREERE (80~100 H) FEFE, SRERAEEGIE,
FHA MEE-TAER (10 010 1) RG¥EH, TLC IR
ER, G IHARLE 215 8) 5 AN Fr. A~E. Fr. A(3.3
g rifidmik, HERBANGINEY) 17 (465.2
mg); Fr. B (54.3 g) SfERAE R, F & 15-H 5
(10 : 10 : 1) BHEEBEMAS 2] 3 M5 Fr. Bl~
B3. Fr. Bl &R, &t (FED aifb5 3
&4 14 (69.2 mg). Fr. B2 KRERHGRE (GA4)-
HEE 100 © 160 : 1D 42L& 2 (50.2 mg)
4(76.4 mg), AR @RE, DLE-FEE (100 :
110 2 1) BREEFEML, H Sephadex LH-20 %% (H
B, il 8 HPLC (HEE-7K 40 @ 60) 2ifb453 201k
A1 (2148 mg) M3 (198.2 mg), L RP;iE:
R R 3, FHFEEK (50%~70%) B,
REFER . BB OISR REY 9 (40.5 mg).
15 (52.3mg) F116 (30.3 mg). Fr. B3 &4 M1
b & 18 (1.2 ). Fr. C (164 g) ZREfGH ik,
AAh-HEE (60 1110 : 1) BRAEVLHL, FLH &R
HPLC (HEE-/K 25 :75) fil&BRLAEY 11 (20.2
mg). Fr.D (250.8 g) &rERAE IS, HE-FEE
(10 : 10 : 1) BEEEVESASE] 3 M35 Fr. D1~
D3. Fr. D1 & Sephadex LH-20 Hfit il (HHEE)
aifk 58L& 10 (10.6 mg). Fr. D2 F#l4A
HPLC (HIE-/K 20 @ 80) & ERLAY 7 (56.5
mg). Fr. D3 & EHEM . Sephadex LH-20 #EfAE
ek (R 4ifbB 264 12 (29.7 mg) F113
(25.4 mg). Fr. E (300g) &RERA: ik, HE-
FEE (50101 1) BAEEBEML S350 3 MR
Fr. EI~E3. Fr. E1 &L A1, Sephadex LH-20
BERCAE A CFFEE-ZU5 10 1) Akl 47 HPLC (H
BE-7K 55 1 45) Ak 3 RIHAEY) 6 (45.6 mg). Fr. E2
2 R BB g &4 HPLC (HEE-/K 50 :
50) 4ifbBELEY) 5 (98.7mg) 18 (15.1 mg).
3 HmEKE

EM1: BT EMmA, ESI-MS m/z: 369
[M+H]". "H-NMR (500 MHz, CDCl3) §: 2.60 (1H,
dd, J = 11.5, 2.2 Hz, H-3), 2.57 (1H, t, J = 8.6 Hz,
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H-5a), 3.31 (1H, td, J = 8.6, 2.4 Hz, H-5p), 2.05 (1H,
m, H-6a), 2.40 (1H, ddd, J = 13.0, 8.6, 2.4 Hz, H-6p),
7.35 (1H, d, J= 7.3 Hz, H-9), 7.00 (1H, td, J=7.6, 0.8
Hz, H-10), 7.18 (1H, td, J = 7.6, 1.3 Hz, H-11), 6.86
(1H, d, J = 7.8 Hz, H-12), 2.16 (1H, m, H-14a), 0.56
(1H, t, J = 11.5 Hz, H-14p), 2.16 (1H, m, H-15), 7.41
(1H, d, J = 1.4 Hz, H-17), 1.33 3H, d, J = 6.4 Hz,
18-CHs), 3.81 (1H, m, H-19), 1.51 (1H, m, H-20),
1.91 (1H, t, J = 10.8 Hz, H-21a), 3.26 (1H, dd, J =
10.8, 3.3 Hz, H-21B), 3.56 (3H, s, 23-OCHj3), 8.12
(1H, brs, NH); ">C-NMR (125 MHz, CDCl;) : 181.3
(C-2), 71.2 (C-3), 53.4 (C-5), 35.4 (C-6), 56.4 (C-7),
133.9 (C-8), 124.9 (C-9), 122.4 (C-10), 127.6 (C-11),
109.6 (C-12), 140.2 (C-13), 29.2 (C-14), 36.0 (C-15),
108.7 (C-16), 155.3 (C-17), 18.4 (18-CHj), 75.6
(C-19), 43.6 (C-20), 53.4 (C-21), 167.1 (C-22), 50.8
(23-OCH3). VL ¥l 5 3ckxt e, %etb 491
NG TR A

A 2: IRFLEIRIRY), ESI-MS m/z: 369 [M+
H]". '"H-NMR (500 MHz, CDCl;) 6: 2.57 (1H, dd, J =
11.7, 2.8 Hz, H-3), 2.49 (1H, m, H-5a), 3.21 (1H, td,
J=1.6,2.4 Hz, H-5p), 1.99 (1H, m, H-6a), 2.39 (1H,
dd, J =119, 7.6 Hz, H-6pB), 7.27 (1H, d, J = 7.7 Hz,
H-9), 7.03 (1H, td, J = 7.7, 1.1 Hz, H-10), 7.19 (1H,
td, J = 7.7, 1.3 Hz, H-11), 6.87 (1H, d, J = 7.7 Hz,
H-12), 1.61 (1H, m, H-14a), 0.87 (1H, t, J = 11.7 Hz,
H-14p), 2.50 (1H, ddd, J = 11.7, 2.8, 2.8 Hz, H-15),
7.40 (1H, s, H-17), 1.33 (3H, d, J = 6.2 Hz, 18-CHs),
4.35 (1H, m, H-19), 1.59 (1H, m, H-20), 2.40 (1H, dd,
J=11.9, 3.8 Hz, H-21a), 3.29 (1H, dd, J = 11.9, 1.8
Hz, H-21B), 3.60 (3H, s, 23-OCHj3), 8.40 (1H, brs,
NH); “C-NMR (125 MHz, CDCls) d: 181.3 (C-2),
71.3 (C-3), 54.2 (C-5), 34.9 (C-6), 56.9 (C-7), 133.8
(C-8), 124.6 (C-9), 122.6 (C-10), 127.7 (C-11), 109.6
(C-12), 140.2 (C-13), 30.2 (C-14), 30.5 (C-15), 109.8
(C-16), 155.0 (C-17), 18.7 (18-CH3), 72.2 (C-19), 37.9
(C-20), 53.5 (C-21), 167.7 (C-22), 51.0 (23-OCH3). bk
RS SRR, S A 2 N G E.

e 3. ABTEMA, ESI-MS m/z: 369
[M+H]". 'H-NMR (500 MHz, CDCl;) 6: 2.60 (1H,
dd, J = 11.5, 3.0 Hz, H-3), 2.53 (1H, t, J = 8.9 Hz,
H-5a), 3.30 (1H, td, J = 8.9, 2.3 Hz, H-5p), 2.04 (1H,
m, H-6a), 2.40 (1H, ddd, J = 13.0, 8.9, 2.3 Hz, H-6p),

7.35 (1H, d, J= 7.6 Hz, H-9), 7.00 (1H, td, /= 7.6, 0.8
Hz, H-10), 7.17 (1H, td, J = 7.6, 1.2 Hz, H-11), 6.85
(1H, d, J = 7.6 Hz, H-12), 2.22 (1H, m, H-14a), 0.59
(1H, t, J = 11.5 Hz, H-14p), 2.18 (1H, m, H-15), 7.38
(1H, d, J = 1.7 Hz, H-17), 1.12 (3H, d, J = 6.9 Hz,
CH;-18), 4.37 (1H, m, H-19), 1.93 (1H, m, H-20),
1.94 (1H, dd, J = 11.0, 11.0 Hz, H-21a), 3.12 (1H, dd,
J = 11.0, 7.30 Hz, H-21B), 3.58 (3H, s, 23-OCHj3),
7.81 (1H, brs, NH); "*C-NMR (125 MHz, CDCl;)
181.0 (C-2), 71.8 (C-3), 53.4 (C-5), 35.4 (C-6), 56.3
(C-7), 133.8 (C-8), 124.9 (C-9), 122.4 (C-10), 127.6
(C-11), 109.5 (C-12), 140.1 (C-13), 14.9 (C-14), 30.0
(C-15), 107.4 (C-16), 153.9 (C-17), 14.9 (18-CHs),
74.0 (C-19), 40.9 (C-20), 54.3 (C-21), 167.1 (C-22),
50.8 (23-OCH3). DA B 5 e e, %eib s
Y 3 IR TE

EY 4: HETLEMA, ESI-MS m/z: 353
[M-+H]". '"H-NMR (500 MHz, CDCL) ¢: 3.34 (1H, d,
J =10.9 Hz, H-3), 2.78 (1H, m, H-50), 2.96 (1H, m,
H-5p), 2.68 (1H, m, H-60), 2.71 (1H, m, H-6pB), 7.45
(1H, d, J=7.7 Hz, H-9), 7.09 (1H, td, J= 7.7, 1.1 Hz,
H-10), 7.10 (1H, td, J = 7.7, 1.3 Hz, H-11), 7.26 (1H,
d, J = 7.7 Hz, H-12), 1.70 (1H, m, H-14a), 1.26 (1H,
m, H-14p), 2.53 (1H, m, H-15), 7.57 (1H, s, H-17),
1.41 (3H, d, J = 6.2 Hz, 18-CHs), 4.50 (1H, m, H-19),
1.45 (1H, m, H-20), 2.50 (1H, m, H-210), 2.55 (1H,
m, H-21p), 3.76 (3H, s, 23-OCH3), 7.92 (1H, brs,
NH); “C-NMR (125 MHz, CDCls) d: 134.5 (C-2),
38.4 (C-3), 53.5 (C-5), 34.2 (C-6), 109.5 (C-7), 127.1
(C-8), 121.3 (C-9), 110.8 (C-10), 119.3 (C-11), 118.0
(C-12), 136.0 (C-13), 21.7 (C-14), 31.3 (C-15), 108.0
(C-16), 155.8 (C-17), 18.5 (18-CH;), 72.4 (C-19), 59.8
(C-20), 56.2 (C-21), 168.0 (C-22), 51.1 (23-OCHs). LA |
il 5o IR, SRR A 4 DSBS AT .

a5 HETLEHMA, ESI-MS m/z: 531
[M-+H]". '"H-NMR (500 MHz, CD;OD) ¢: 4.40 (1H,
dd, J = 11.4, 3.0 Hz, H-3), 3.20 (1H, m, H-50), 3.50
(1H, m, H-5B), 2.93 (1H, m, H-60), 3.05 (1H, m,
H-6B), 7.41 (1H, dd, J = 7.9, 1.2 Hz, H-9), 6.98 (1H,
td, J = 7.1, 1.1 Hz, H-10), 7.07 (1H, td, J = 7.1, 1.2
Hz, H-11), 7.28 (1H, dd, J = 8.1, 1.1 Hz, H-12), 2.24
(1H, ddd, J = 14.7, 11.4, 3.9 Hz, H-140), 2.14 (1H,
ddd, J = 14.7, 11.5, 3.0 Hz, H-14B), 3.05 (1H, m,
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H-15), 7.75 (1H, s, H-17), 5.33 (1H, dd, J = 17.9, 2.1
Hz, H-187), 5.24 (1H, dd, J = 10.6, 2.1 Hz, H-18E),
5.84 (1H, m, H-19), 2.72 (1H, m, H-20), 5.85 (1H, m,
H-21), 3.77 (3H, s, 23-OCH3), 4.83 (1H, d, J= 7.9 Hz,
H-1'), 3.31~3.56 (4H, m, H-2'~5"), 3.97 (1H, dd, J =
11.9, 2.1 Hz, H-6'0), 3.64 (1H, dd, J = 11.9, 6.7 Hz,
H-6'8): "*C-NMR (125 MHz, CD;0D) 6: 133.2 (C-2),
52.4 (C-3), 42.9 (C-5), 21.0 (C-6), 107.7 (C-7), 127.9
(C-8), 118.9 (C-9), 120.1 (C-10), 122.7 (C-11), 112.0
(C-12), 137.9 (C-13), 35.9 (C-14), 32.4 (C-15), 109.9
(C-16), 156.1 (C-17), 119.5 (C-18), 135.7 (C-19), 45.6
(C-20), 97.5 (C-21), 170.6 (C-22), 52.4 (23-OCHs),
100.3 (C-1'), 78.6 (C-2), 78.0 (C-3"), 74.6 (C-4"), 71.7
(C-5"), 62.9 (C-6"). LA E%dh 5 cifont B, m
it 'H-'"H ROESY. 'H-"C HMBC # 'H-">C HSQC
e SRR, S A S MR IHE A

tEY6: HETTERM A, ESI-MS miz: 545
[M+H]". 'H-NMR (500 MHz, CD;OD) §: 2.79 (1H,
m, H-5), 3.16 (1H, m, H-5B), 2.79 (2H, m, H-6), 7.42
(1H, dd, J = 7.9, 1.2 Hz, H-9), 6.99 (1H, td, J = 7.1,
1.1 Hz, H-10), 7.09 (1H, td, J = 7.1, 1.2 Hz, H-11),
729 (1H, dd, J = 8.1, 1.1 Hz, H-12), 2.42 (1H, m,
H-14a), 2.14 (1H, m, H-14p), 3.00 (1H, m, H-15),
7.75 (1H, s, H-17), 3.03 (1H, m, H-180), 3.52 (1H, d,
J=10.8 Hz, H-18p), 4.93 (1H, m, H-19), 1.76 (1H, m,
H-20), 5.83 (1H, d, J = 9.3 Hz, H-21), 3.64 (3H, s,
OCH3-23), 4.79 (1H, d, J = 11.0 Hz, H-1"), 3.32~3.43
(4H, m, H-2'~5"), 3.62 (1H, m, H-6'a), 3.85 (1H, d,
J=2.1Hz, H-6B); “C-NMR (125 MHz, CD;0OD) ¢:
133.0 (C-2), 92.9 (C-3), 53.7 (C-5), 22.6 (C-6), 111.5
(C-7), 126.8 (C-8), 120.1 (C-9), 119.7 (C-10), 123.3
(C-11), 112.4 (C-12), 138.4 (C-13), 42.9 (C-14), 26.7
(C-15), 111.1 (C-16), 154.2 (C-17), 97.5 (C-18), 40.9
(C-19), 74.7 (C-20), 59.3 (C-21), 168.8 (C-22), 51.7
(23-OCHs), 101.5 (C-1"), 74.7 (C-2), 78.4 (C-3"), 71.6
(C-4"), 78.4 (C-5"), 62.8 (C-6"). LL_H4fE 5 ik %t
RO, e b 6 R P EER

& 7: HEEMRY, ESI-MS m/z: 553 [M+
Na]". 'H-NMR (500 MHz, DMSO-dq) J: 4.53 (1H, d,
J =13.6 Hz, H-3), 3.78 (1H, d, J = 12.0 Hz, H-5a),
3.43 (1H, m, H-5P), 3.95 (1H, brs, H-6), 6.61 (1H, d,
J=8.4Hz, H-10), 6.89 (1H, t, J = 8.4 Hz, H-11), 6.94
(1H, d, J = 8.4 Hz, H-12), 2.60 (1H, d, J = 13.6 Hz,

H-140), 1.33 (1H, td, J = 13.6, 4.8 Hz, H-14p), 2.83
(1H, m, H-15), 7.57 (1H, s, H-17), 4.99 (1H, dd, J =
9.8, 2.0 Hz, H-182), 4.93 (1H, d, J = 9.8 Hz, H-18E),
5.74 (1H, m, H-19), 2.23 (1H, m, H-20), 3.54 (1H, m,
H-21), 3.53 (3H, s, 23-OCHj3), 491 (1H, d, J=172
Hz, H-1'), 3.26~3.30 (4H, m, H-2'~5"), 3.17 (1H, m,
H-4"), 3.67 (1H, dd, J=11.4, 4.2 Hz, H-6'0)), 3.47 (1H,
m, H-6/3); "*C-NMR (125 MHz, DMSO-dq) 6: 132.3
(C-2), 48.1 (C-3), 49.9 (C-5), 23.6 (C-6), 106.2 (C-7),
117.2 (C-8), 151.7 (C-9), 103.0 (C-10), 121.5 (C-11),
105.4 (C-12), 137.7 (C-13), 31.5 (C-14), 30.7 (C-15),
94.4 (C-16), 146.2 (C-17), 115.2 (C-18), 140.5 (C-19),
527 (C-20), 62.8 (C-21), 168.0 (C-22), 50.2
(23-OCHj), 100.8 (C-1"), 73.6 (C-2'), 76.9 (C-3"), 69.8
(C-4"), 77.0 (C-5"), 60.7 (C-6"). LA _F%d 5 Skt
B, %52 b &) 7 A glabratine..

&Y 8: BT EMA, ESI-MS m/z: 499
[M+H]". "H-NMR (500 MHz, CD;0D) 6: 5.02 (1H,
m, H-3), 3.06 (1H, m, H-50), 4.92 (1H, dd, J = 13.0,
5.5 Hz, H-5p), 2.66 (1H, m, H-6a), 2.96 (1H, m,
H-6p), 7.32 (1H, dd, J = 7.7, 1.2 Hz, H-9), 6.98 (1H,
td, J = 7.7, 1.1 Hz, H-10), 7.07 (1H, td, J = 7.7, 1.3
Hz, H-11), 7.32 (1H, d, J = 7.7 Hz, H-12), 2.02 (1H,
m, H-14a), 2.44 (1H, d, J = 13.8 Hz, H-14p), 2.77
(1H, m, H-15), 7.37 (1H, d, J = 2.4 Hz, H-17), 5.31
(1H, dd, J = 10.0, 1.8 Hz, H-18E), 5.39 (3H, dd, J =
17.3, 1.8 Hz, H-187), 5.63 (1H, m, H-19), 2.67 (1H,
m, H-20), 5.38 (1H, d, J = 1.6 Hz, H-21a), 4.57 (1H,
d, J =179 Hz, H-1"), 2.96 (1H, m, H-2"), 3.16~3.30
(3H, m, H-3'~5", 3.62 (1H, dd, J = 11.8, 5.5 Hz,
H-6'a), 3.85 (1H, dd, J = 11.8, 1.6 Hz, H-6'B):
BC-NMR (125 MHz, CD;0D) &: 134.7 (C-2), 55.0
(C-3), 44.6 (C-5), 22.1 (C-6), 110.4 (C-7), 128.6
(C-8), 118.7 (C-9), 120.1 (C-10), 122.4 (C-11), 112.3
(C-12), 137.6 (C-13), 27.2 (C-14), 24.8 (C-15), 109.1
(C-16), 149.1 (C-17), 120.6 (C-18), 134.3 (C-19), 44.7
(C-20), 98.0 (C-21), 169.0 (C-22), 100.4 (C-1"), 74.3
(C-2'), 78.2 (C-3"), 71.4 (C-4"), 78.0 (C-5), 62.6
(C-6")o LA XISt B, % tb a4 8 it
KEIAT WAL .

EY 9: TEMRY), ESI-MS m/z: 317 M+
Na]". 'H-NMR (500 MHz, CDCls) d: 2.35 (2H, m,
H-2), 1.62 (1H, m, H-3), 1.32 (6H, m, H-4~6), 1.37
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(2H, m H-7), 2.17 (2H, m, H-8), 5.44 (1H, m, H-9),
5.96 (1H, td, J = 10.7, 15.1 Hz, H-10), 6.52 (1H, dd,
J =154, 10.7 Hz, H-11), 5.68 (1H, dd, J = 15.4, 6.4
Hz, H-12), 421 (1H, dd, J = 6.4, 5.9 Hz, H-13), 2.35
(2H, m, H-14), 5.36 (3H, m, H-15), 5.55 (3H, m,
H-16), 2.07 (2H, m, H-17), 0.97 (3H, t, J = 7.6 Hz,
H-18); "C-NMR (125 MHz, CDCl;) 6: 179.6 (C-1),
34.0 (C-2), 24.6 (C-3), 28.8 (C-4), 28.8 (C-5), 28.8
(C-6), 29.4 (C-7), 27.6 (C-8), 132.9 (C-9), 127.8
(C-10), 125.9 (C-11), 134.9 (C-12), 72.2 (C-13), 35.2
(C-14), 123.7 (C-15), 135.1 (C-16), 20.8 (C-17), 14.2
(C-18). Lh E¥i 53clknt %, %t i 9 A
(13R)-hydroxy-octodeca-(9Z,11E,15Z)-trien-oic acid.

A& 10: BB EMPIRY), ESI-MS miz: 409
[M+Na]". '"H-NMR (500 MHz, CD;0D) ¢: 2.16 (1H,
dd, J=17.0, 1.0 Hz, H-2a), 2.49 (1H, d, J = 17.0 Hz,
H-2pB), 5.86 (1H, m, H-4), 5.85 (1H, brs, H-7), 5.85
(2H, brs, H-8), 4.42 (1H, m, H-9), 1.28 (3H, d, J= 6.5
Hz, H-10), 1.00 (3H, s, H-11), 1.02 (3H, s, H-12), 1.91
(3H, d, J = 1.4 Hz, H-13), 434 (1H, d, J = 7.8 Hz,
H-1'), 3.00~3.45 (4H, m, H-2'~5"), 3.63 (1H, dd, J =
12.0, 6.0 Hz, H-6'0), 3.85 (1H, dd, J = 12.0, 2.5 Hz,
H-6'8): "C-NMR (125 MHz, CD;0D) 6: 42.5 (C-1),
50.7 (C-2), 201.3 (C-3), 127.2 (C-4), 167.3 (C-5), 80.0
(C-6), 131.5 (C-7), 1353 (C-8), 77.4 (C-9), 213
(C-10), 23.5 (C-11), 24.8 (C-12), 19.6 (C-13), 102.7
(C-1"), 75.4 (C-2"), 78.0 (C-3'), 71.6 (C-4"), 77.9
(C-5"), 62.8 (C-6")» VA_EXt 5 Scfxt B, % eih
EY 10 4 (6S.9R)-KFHIERETT .

&Y 11 BEEMIRY), ESI-MS miz: 307 [M+
Na]". 1H-NMR (500 MHz, CD;0OD) ¢: 8.08 (2H, dd,
J=8.4,13 Hz, H-2, 6), 7.49 (2H, t, J = 8.0 Hz, H-3,
5), 7.62 (1H, m, H-4), 5.74 (1H, d, J = 7.8 Hz, H-1"),
3.40~3.52 (4H, m, H-2~5"), 3.72 (1H, dd, J = 12.0,
6.0 Hz, H-6'0), 3.87 (1H, dd, J = 12.0, 2.5 Hz, H-6'B);
BC-NMR (125 MHz, CD;0OD) 6: 130.8 (C-1), 130.9
(C-2, 6), 129.6 (C-3, 5), 134.8 (C-4), 166.8 (C-7), 96.3
(C-1'), 74.0 (C-2"), 78.0 (C-3"), 71.0 (C-4"), 789
(C-5"), 62.3 (C-6"). LA EX¥ 5 cihont e, %5tk
B A1 2 R - B-D- T T 6 4 B

& 12: SEEGHIRYS, ESI-MS m/z: 629 [M+
H]". 'H-NMR (500 MHz, CDCls) &: 6.21 (1H, brs,
H-1), 6.21 (1H, brs, H-3), 6.21 (1H, brs, H-5), 2.40

(1H, t, J = 7.4 Hz, H-70), 1.50 (1H, m, H-8p), 1.26
(4H, m, H-9~12), 1.63 (1H, m, H-13), 5.23 (1H, m,
H-14), 1.63 (1H, m, H-15), 1.40 (1H, m, H-16), 0.89
(1H, t, J = 7.3 Hz, H-17), 6.31 (1H, d, J = 2.5 Hz,
H-4'0)), 6.23 (1H, d, J = 2.5 Hz, H-6'a), 2.80 (1H, m,
H-8'B), 1.50 (1H, m, H-9'B), 1.26 (4H, m, H-10"~
13", 1.50 (1H, m, H-14"), 4.91 (1H, m, H-15"), 1.50
(1H, m, H-16"), 1.37 (1H, m, H-17), 0.92 (1H, t, J =
7.3 Hz, H-18'a); "*C-NMR (125 MHz, CDCl;) §:
107.9 (C-1), 156.7 (C-2), 100.3 (C-3), 156.7 (C-4),
107.9 (C-5), 145.8 (C-6), 35.8 (C-7), 30.9 (C-8),
28.9 (C-9), 29.1 (C-10), 29.1 (C-11), 25.3 (C-12),
34.1 (C-13), 75.8 (C-14), 36.2 (C-15), 18.6 (C-16),
13.9 (C-17), 172.6 (C-1"), 104.9 (C-2"), 165.2
(C-3"), 101.4 (C-4), 160.7 (C-5), 111.1 (C-6"),
148.7 (C-7'), 36.5 (C-8"), 31.9 (C-9"), 29.5 (C-10"),
29.3 (C-11'), 29.2 (C-12'), 25.4 (C-13"), 34.1
(C-14"), 75.1 (C-15"), 36.5 (C-16), 18.6 (C-17"),
14.0 (C-18"), 171.6 (C-1"), 21.4 (C-2"). LA E¥dE S5
SCERAT IR S {44 12 9 integracin A

A 13: TEEIHIRYY, ESI-MS miz: 587 [M+
H]". 'H-NMR (500 MHz, CDCl;) J: 6.10 (1H, d, J =
7.4 Hz, H-1), 6.06 (1H, brs, H-3), 6.10 (1H, d, J=2.4
Hz, H-5), 2.41 (1H, t, J = 8.0 Hz, H-70), 1.50 (1H, m,
H-8B), 1.22 (4H, m, H-9~12), 1.65 (1H, m, H-13),
5.23 (1H, m, H-14), 1.62 (1H, m, H-15), 1.30 (1H, m,
H-16), 0.94 (1H, m, H-17), 6.19 (1H, d, J = 2.4 Hz,
H-4'0)), 6.20 (1H, d, J = 2.4 Hz, H-6'a), 2.81 (1H, m,
H-8'B), 1. 50 (1H, m, H-9'B), 1.22 (4H, m, H-10'"~
13), 1.45 (1H, m, H-14'), 3.49 (1H, m, H-15), 1.45
(1H, m, H-16"), 1.35 (1H, m, H-17"), 0.90 (1H, m,
H-18'a); "*C-NMR (125 MHz, CDCl;) 6: 107.9 (C-1),
159.2 (C-2), 100.9 (C-3), 159.2 (C-4), 107.9 (C-5),
146.3 (C-6), 36.9 (C-7), 32.4 (C-8), 30.3 (C-9), 30.4
(C-10), 30.5 (C-11), 26.7 (C-12), 35.5 (C-13), 76.6
(C-14), 37.8 (C-15), 19.9 (C-16), 14.3 (C-17), 172.8
(C-1"), 105.7 (C-2'), 166.1 (C-3"), 101.9 (C-4'), 163.5
(C-5"), 111.8 (C-6'), 149.1 (C-7"), 37.8 (C-8'), 33.6
(C-9"), 31.0 (C-10"), 30.9 (C-11"), 30.9 (C-12'), 26.8
(C-13"), 35.5 (C-14"), 72.2 (C-15"), 38.4 (C-16"), 19.9
(C-17"), 14.4 (C-18"). LA %t 5 sciiont 1), %5
WA 13 4 integracin B.

&M 14: AETEEHAR, ESI-MS m/z: 487
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[M+H]". 'H-NMR (500 MHz, CDCl;) 6: 1.40 (1H,
m, H-1a), 2.10 (1H, m, H-3p), 2.20 (1H, m, H-20a),
2.87 (1H, ddd, J = 15.0, 11.0, 4.1 Hz, H-2p), 4.45 (1H,
m, H-6), 5.36 (1H, m, H-12), 1.58 (1H, ddd, J = 13.5,
4.5, 2.0 Hz, H-160), 2.53 (1H, td, J = 13.5, 4.5 Hz,
H-16B), 2.59 (1H, s, H-18), 1.22 (3H, s, H-23), 1.45
(3H, s, H-24), 1.56 (3H, s, H-25), 1.15 (3H, s, H-26),
1.20 (3H, s, H-27), 1.34 (3H, s, H-29), 0.95 (3H, d, J =
6.0 Hz, H-23); "“C-NMR (125 MHz, CDCl;) J: 39.8
(C-1), 34.8 (C-2), 215.8 (C-3), 49.4 (C-4), 57.2 (C-5),
68.4 (C-6), 41.4 (C-7), 39.8 (C-8), 47.7 (C-9), 36.9
(C-10), 24.2 (C-11), 128.3 (C-12), 139.5 (C-13), 42.8
(C-14), 29.3 (C-15), 25.8 (C-16), 47.7 (C-17), 55.0
(C-18), 72.7 (C-19), 42.8 (C-20), 26.4 (C-21), 37.0
(C-22), 24.7 (C-23), 27.2 (C-24), 16.3 (C-25), 18.4
(C-26), 24.2 (C-27), 180.7 (C-28), 16.5 (C-30). LA L
Mot 5 scmion RN, %R A 14 4 6B,19a- 5
B0 JR-3-5A0-12-07-28- 1

EM15: BETERHAR, ESI-MS m/z: 457
M+H]". 5570 SILEEORE, H 3 AR
AR R R IT 7 IT, RE B AR 5 it 1 — 54
'H-NMR (600 MHz, CDCls) §: 4.26 (1H, s, H-3), 5.11
(1H, s, H-12), 0.75 (3H, s, H-23), 0.68 (3H, s, H-24),
0.89 (3H, s, H-25), 0.85 (3H, s, H-26), 1.04 (3H, s,
H-27), 0.82 (3H, d, J = 6.1 Hz, H-29), 0.91 (3H, d, J =
6.0 Hz, H-30); "C-NMR (150 MHz, CDCl;) 6: 38.5
(C-1), 27.6 (C-2), 77.7 (C-3), 39.1 (C-4), 55.2 (C-5),
18.6 (C-6), 33.2 (C-7), 39.5 (C-8), 47.8 (C-9), 39.9
(C-10), 23.6 (C-11), 122.8 (C-12), 139.1 (C-13), 42.6
(C-14), 27.3 (C-15), 24.6 (C-16), 47.5 (C-17), 53.1
(C-18), 39.5 (C-19), 39.5 (C-20), 31.2 (C-21), 37.6
(C-22), 28.1 (C-23), 15.9 (C-24), 16.0 (C-25), 16.8
(C-26), 23.5 (C-27), 179.1 (C-28), 16.8 (C-29), 21.4
(C-30). LL ¥t 5 scmpxt B8, S th 15 A
YN8

&P 16: HETEMAK, ESI-MS m/z: 457
M+H]". 558U RS E AR, B3 4
RN R EIFFIEIF, RE MBS
'H-NMR (600 MHz, CDCl;) d: 4.19 (1H, s, H-3), 5.15
(1H, s, H-12), 0.99 (3H, s, H-23), 0.71 (3H, s, H-24),
0.74 (3H, s, H-25), 0.89 (3H, s, H-26), 1.09 (3H, s,
H-27), 0.85 (3H, s, H-29), 0.91 (3H, s, H-30);
PC-NMR (150 MHz, CDCl;) d: 38.1 (C-1), 27.3

(C-2), 79.1 (C-3), 38.9 (C-4), 54.9 (C-5), 18.0 (C-6),
32.7 (C-7), 39.5 (C-8), 47.5 (C-9), 37.2 (C-10), 23.0
(C-11), 121.7 (C-12), 143.6 (C-13), 41.7 (C-14), 27.9
(C-15), 23.4 (C-16), 46.6 (C-17), 41.0 (C-18), 46.0
(C-19), 30.3 (C-20), 33.9 (C-21), 32.5 (C-22), 28.0
(C-23), 16.2 (C-24), 15.4 (C-25), 17.3 (C-26), 26.1
(C-27), 178.8 (C-28), 33.8 (C-29), 23.4 (C-30). DAL
$o¥fm 5 5kt B, S A 16 N FR R

E 17: ARG S (BEERAER), mp
136~137 °C, ESI-MS m/z: 415 [M+H] . 5 p-&5
ot HE T L2 A, 3 AN ANA R R IR T
Rf {H A BE S Hi € — 3. 'H-.NMR (600 MHz,
CDCls) 6: 3.52 (1H, m, H-3), 5.41 (1H, s, H-6), 0.67
(3H, s, H-18), 1.13 3H, s, H-19), 1.01 (3H, d, J= 6.5
Hz, H-21), 0.81 (3H, d, J = 7.0 Hz, H-26), 0.82 (3H, d,
J =17.0 Hz, H-27), 0.84 (3H, d, J = 7.2 Hz, H-29);
BC-NMR (150 MHz, CDCL) &: 36.8 (C-1), 31.1
(C-2), 71.5 (C-3), 42.0 (C-4), 140.1 (C-5), 121.9
(C-6), 31.6 (C-7), 31.7 (C-8), 50.5 (C-9), 36.3 (C-10),
21.6 (C-11), 40.1 (C-12), 41.9 (C-13), 56.3 (C-14),
24.5 (C-15), 26.0 (C-16), 55.8 (C-17), 12.1 (C-18),
19.4 (C-19), 36.7 (C-20), 18.7 (C-21), 33.5 (C-22),
25.9 (C-23), 45.6 (C-24), 28.8 (C-25), 20.0 (C-26),
19.3 (C-27), 23.1 (C-28), 12.2 (C-29). LA -¥¥E 5
R RN, SR A Y 17y B S B

e 18: s R (BEER 48, mp
290~292 ‘C, ESI-MS m/z: 577 [M+H] . 5 p-#l%
NEERT R LR e, B 3 AN EE R RS
IF, REEANPESFi—%. "H-NMR (600 MHz,
DMSO-d) 0: 5.30 (1H, d, J = 5.0 Hz, H-6), 0.64 (3H,
s, H-18), 0.97 (3H, s, H-19), 0.90 (3H, d, J = 6.5 Hz,
H-21), 0.80~0.82 (6H, d, J = 6.8 Hz, H-26, 27), 0.85
(3H, t, J = 7.2 Hz, H-29), 491 (1H, d, J = 6.5 Hz,
H-1'), 3.62~3.66 (2H, m, H-6'); >C-NMR (150 MHz,
DMSO-dy) d: 37.3 (C-1), 30.3 (C-2), 77.3 (C-3), 39.5
(C-4), 141.0 (C-5), 121.9 (C-6), 31.9 (C-7), 31.7
(C-8), 50.4 (C-9), 39.1 (C-10), 21.1 (C-11), 40.2
(C-12), 42.5 (C-13), 56.8 (C-14), 24.2 (C-15), 28.5
(C-16), 56.2 (C-17), 12.5 (C-18), 19.5 (C-19), 36.9
(C-20), 19.3 (C-21), 35.0 (C-22), 26.1 (C-23), 45.6
(C-24), 29.2 (C-25), 20.2 (C-26), 19.5 (C-27), 23.4
(C-28), 12.3 (C-29), 101.6 (C-1'), 74.5 (C-2), 77.5
(C-3"), 71.9 (C-4"), 77.3 (C-5"), 62.7 (C-6"). LA L% HE
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