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Chemical constituents in stems with hooks of Uncaria sessilifructus
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Abstract: Objective To study the chemical constituents from the stems with hooks of Uncaria sessilifructus. Methods The
chemical constituents were isolated and purified by chromatography on silica gel, MCI, Sephadex LH-20 columns, etc. The structures
of compounds were elucidated by spectral analyses. Results Fourteen non-alkaloids compounds were isolated from the 95% ethanol
extract from the stems with hooks of U. sessilifructus, and the structures were identified as friedelin (1), betulin (2), obtusalin (3),
stigmast-4-en-3-one (4), B-sitosterol (5), B-daucosterol (6), 24-en-cycloartenone (7), squalene (8), vitamin E (9), a-tocopherolquinone
(10), (—)-alloaromadendrene (11), eugenin (12), scopoletin (13), and bis (2-ethylhexyl) phthalate (14); Three alkaloids were identified
as mitraphylline (15), isomitraphylline (16), and isomitraphylline N-oxide (17). Conclusion compounds 1, 4, 8, 11, and 13 are
obtained from the plants of genus Uncaria Schreber nom. cons. for the first time, and all the above compounds are obtained from the
stems with hooks of U. sessilifructus for the first time.
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G N HTIZ 2 PR AN e B e N Ak J7 24544
IO = A T MR HEZ A, HATERRE,
G 2 NI (= RS RIS S T YN
EMDNEEza): KON Gy 7 WANEZT P < B = Dl L NN
AL millEs. SEER. FER SR KE
PESCHTR L e ARBILIm AT B A5
{H AT AR MG 15 ANl 2E !
R R IRy MRS, LA B o i R
IARTE . AR R B VXA X ) B
PHZERL ) 95% LTF - IUVI AT RGAL 22 1o 0TI
CLRE A T 2 B 21 9 AN EAE W hk 2™,
SO EIFRE T 14 ANAREDIN: AHeN (friedelin,
1. MEREE (betulin, 2). #liXSHE{EE (obtusalin,
3). 5.H#i-4-45-3-Md (stigmast-4-en-3-one, 4). B-
1+ 1§ i (B-sitosterol, 5)+ B-HH% b 1¥ (B-daucosterol,
6). 24-J-PB] /K EERH (24-en-cycloartenone, 7).
& (squalene, 8). #4E/EZ E (vitamin E, 9).
a-tocopherolquinone (10 ). (—)-alloaromadendrene
(11D, THRMOE Ceugenin, 12). A E 7% W B
(scopoletin, 13). bis (2-ethylhexyl) phthalate (14)
HE3 AW AEY L KMIEAE RS (mitraphylline,
15). S KM iE# A% (isomitraphylline, 16) .
isomitraphylline N-oxide (17). HHr, L&) 1. 4.
8. 11, 13 N EH N ERDH o EE 2, Py
G R E IR MY 5 B AT 2
1 UESHH

Autospec Premier P776 Jiiii#{%; Bruker AM—
400 B0 AN—500 IR AE I RERE (200~300
HD) A BEEU TAHRAR L RP-j5 (40~63
pm) K HE[E Merck 23 7] 77 it ; Sephadex LH-20 (40~
70 um) A% it GE Healthcare Bio-Sciences AB /A T
Py MCTOA HAR =25z Rl AL i W2
W DI WFH-203 (ZF—D) =AM, 10%
IBRIR-/K O BRI .

I Uncaria sessilifructus Roxb. 12011 4F 8
J1R BV XU R g s i el O e iz b 1 25 25 LA
B o ARA (201108070 AFJECT HEIRRE B 5 WU
AT AR e Dy e T ST A
2 EBESE

FI P T B 25k 9 kg, W, B, HI 50 L 95%
OBEFIRESE 3 I BHR T d, B IFFRIGE, s ]H]
W LA BT 1.4 kgo T 4% HCL 78504
fift, I pH (H % 2~3, JERLAF BN K A7) o

PR/ AT 3 FHZE K e vk, ok A, S
MR LIRS K, IO A IR TR A (HEZE
Wit 310 g0, BRI 2 KBk, 1 pH %2 10 247,
TSR CIRAEHL 5 IR BIOE 1T S ARV 35 .

AR (310 g) LrEcAE g, 1 Ek-
BEIR 1R (120—0 0 1) BREEUEML, 72300 5 45
Fr. 1~5. Fr.2 (78 g) 43 % MCI J ) Akt
YR, DLATHEE-BERR LG (10 2 1—1 1 1) BhEE
Ve, AR5 AL RP-g SOMEE € A
Sephadex LH-20 # /5 At €0 i 45 43 2 4li4k T Be A3 2110
A3 (24mg). 4(12mg). 5(2.8g). 12 (24 mg).
13 (69 mg). Fr. 3 (93 g) LRk, L
F MBS O (10 0 1—1 5 1)y A k- 7
(10 2 10 : 1) BEREVENL, AR5 i EE At (it 4l
WA 1 (18 mg). 2 (28 mg). 5 (13 mg).
6 (23 g). 7 (21 mg). 8 (25 mg). 9 (36 mg).
10 (23 mg). 11 (24 mg). 14 (35 mg).

BAEYIIEE (35g) St MCTitt, Kt
JEIFES (28 g0 HSI-BSIR 4 BE (20 1 10 : 1,
hnid e ) BREEUEN, vk 4 ANy A~D. B
Moy AR, S5-I 41E (20 2 1—10 1 1)
BB, 2L RP-1s SRAHAE (3 CHIE-/K, 50 ¢
50—~85 1 15) 4 E14b &4 15 (1.3 g) 16 (200 mg)-
17 (50 mg).
3 HMETE

&Y 1. AtER (E-NED, 21k
C30HsoO; EI-MS m/z: 426 [M]*. "H-NMR (400 MHz,
CDCls) 6: 1.18 (3H, s, H-28), 1.05 (3H, s, H-27), 1.03
(3H, s, H-26), 1.00 (3H, s, H-30), 0.95 (3H, s, H-29),
0.89 (3H, d, J = 6.6 Hz, H-23), 0.87 (3H, s, H-25),
0.72 (3H, s, H-24); "*C-NMR (100 MHz, CDCls)
22.2 (C-1), 41.5 (C-2), 213.6 (C-3), 58.2 (C-4), 42.1
(C-5), 41.2 (C-6), 18.2 (C-7), 53.1 (C-8), 37.4 (C-9),
59.4 (C-10), 35.6 (C-11), 30.5 (C-12), 39.7 (C-13),
38.3 (C-14), 32.0 (C-15), 36.0 (C-16), 30.0 (C-17),
42.7 (C-18), 35.3 (C-19), 28.1 (C-20), 32.0 (C-21),
39.2 (C-22), 6.8 (C-23), 14.6 (C-24), 17.9 (C-25), 20.2
(C-26), 18.6 (C-27), 32.0 (C-28), 35.0 (C-29), 31.7
(C-30). LA F3d 5 scikaps — 80, et s
1 ARKE W .

WEW 2: FHEags i CRD, 5313 C3oHso0o:
EI-MS m/z: 442 [M]", 443 [M+H]", 385, 'H-NMR
(400 MHz, CDCl;) d: 4.68 (1H, s, H-29a), 4.58 (1H, s,
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H-29b), 3.80 (1H, d, J = 11.0 Hz, H-28), 3.33 (1H, d,
J =10.7 Hz, H-28), 3.18 (1H, dd, J = 11.0, 4.0 Hz,
H-3), 2.38 (1H, m, H-19), 1.94 (2H, m, H-16, 21),
1.85 (1H, d, J = 10.5 Hz, H-22), 1.72 (1H, m, H-15),
1.68 (3H, s, H-30), 1.63 (3H, m, H-1, 12, 13), 1.55
(2H, m, H-2, 18), 1.40 (3H, m, H-6, 11, 21), 1.24 (2H,
m, H-9, 16), 0.97 (6H, m, H-23, 27), 0.82 (3H, s,
H-25), 0.76 (3H, s, H-24), 0.68 (1H, d, J = 9.1 Hz,
H-5); "“C-NMR (100 MHz, CDCls) d: 150.6 (C-20),
109.9 (C-29), 79.1 (C-3), 60.7 (C-28), 55.4 (C-5), 50.5
(C-9), 48.9 (C-18), 47.9 (C-17), 47.9 (C-19), 42.9
(C-14), 41.0 (C-8), 39.0 (C-4), 38.8 (C-1), 37.3
(C-10), 37.3 (C-13), 34.4 (C-7), 34.1 (C-22), 29.9,
(C-21), 29.3 (C-16), 28.1 (C-23), 27.5 (C-15), 27.2
(C-2), 253 (C-12), 21.0 (C-11), 19.2 (C-30), 18.4
(C-6), 16.3 (C-25), 16.1 (C-26), 15.5 (C-25), 14.9
(C-27). LA FHds 5 ik SR — 81, ko
&) 2 T HEARTE .

&Y 3: AtmoAk (Ji), TR
C30Hs0O2; EI-MS m/z: 442 [M]', 443 [M+H]".
'H-NMR (600 MHz, CDCls) &: 5.13 (1H, t, J = 3.6
Hz, H-12), 3.52 (1H, d, J = 11.0 Hz, H-27a), 3.22 (1H,
dd, J = 11.3, 4.7 Hz, H-3), 3.19 (1H, d, J = 11.0 Hz,
H-27b), 1.78 (1H, dd, J = 13.8, 4.7 Hz, H-11), 1.55
(1H, m, H-7b), 1.35 (1H, m, H-7a), 1.10 (3H, s, H-28),
0.99 (3H, s, H-23), 0.98 (3H, s, H-24), 0.94 (3H, s,
H-26), 0.93 (4H, d, J = 6.2 Hz, H-29), 0.88 (1H, m,
H-20), 0.80 (3H, d, J = 5.8 Hz, H-30), 0.79 (3H, s,
H-25), 0.73 (1H, d, J= 12.1 Hz, H-5); "*C-NMR (150
MHz, CDCls) §: 138.8 (C-13), 125.2 (C-12), 79.2
(C-3), 70.1 (C-27), 55.2 (C-5), 54.1 (C-18), 47.7
(C-9), 42.1 (C-14), 40.1 (C-8), 39.5 (C-19), 39.5
(C-20), 38.9 (C-17), 38.9 (C-1), 38.1 (C-4), 37.0 (C-
10), 35.3 (C-22), 32.9 (C-7), 30.7 (C-21), 28.2 (C-23),
27.4 (C-2), 26.1 (C-16), 23.5 (C-15), 23.4 (C-28), 23.4
(C-11), 21.5 (C- 30), 18.4 (C-6), 17.5 (C-29), 16.9
(C-24), 15.8 (C- 26) 15.8 (C-25). LA E4dhi 5 Sk
ERA S, M S 3 WIS EIE K.

WEY 4: otk ChmBE-ImD, 21X
2} CaoHugO: EI-MS m/z: 412 [M], 413 [M+H]". 'H-
NMR (400 MHz, CDCL3) ¢: 5.72 (1H, s, H-4), 1.18
(3H, s, H-19), 0.92 (3H, s, H-21), 0.87 (3H, d, J = 6.4
Hz, H-29), 0.84 (3H, s, H-26), 0.82 (3H, s, H-27), 0.71

(3H, s, H-18); "C-NMR (100 MHz, CDCls) 6: 200.0
(C-3), 172.0 (C-5), 123.9 (C-4), 56.1 (C-17), 56.0
(C-14), 53.9 (C-9), 45.9 (C-24), 42.5 (C-13), 39.7
(C-12), 38.7 (C-10), 36.3 (C-20), 35.8 (C-8), 35.8
(C-1), 34.1 (C-22), 34.0 (C-2), 33.1 (C-6), 32.2 (C-7),
29.2 (C-25), 28.3 (C-16), 26.2 (C-23), 24.3 (C-15),
23.2 (C-28), 21.2 (C-11), 20.0 (C-26), 19.2 (C-27),
18.8 (C-21), 17.5 (C-19), 12.1 (C-29), 12.2 (C-18). LA
R SRR A8, s e e 4k
8 -4-0-3-1

WEWS: A GUD, 71 CuHsOs
5 By S SR A, L RE {E*ﬁz, TR
BRI, WS e EY 5 4 B-B 5

e 6: Atk AR, 71k C35H6006:
Liebermann-burchard J< I Fl1 Molish Jt V3 5% FH 1,
LA MO R SRR 0, JL RO — 3, W
ELEY 6y B-HHE NS

&Y 7: kRS D, 28T 2 0 C3oHasOs
EI-MS m/z‘ 440 [M]", 424 [M—O]", 409 [M—O—
CH;]". 'H-NMR (400 MHz, CDCls) 6: 0.60 (1H, d,
J = 4.2 Hz, H-19a), 0.81 (1H, d, J = 4.2 Hz, H-19b)
JE IR IR R HY =5 C-19 7 30 31 2 AN IR RFAF
f5%,0093~1.76 tHIL 7 MHEM TS, 1K
[X §5.13 (1H, brs, H-24) & 24 A7 808 FF) 1 MEE
1155 PC-NMR (100 MHz, CDCl3) 6: 33.6 (C-1),
37.6 (C-2), 216.8 (C-3), 50.4 (C-4), 48.6 (C-5), 21.6
(C-6), 28.3 (C-7), 48.0 (C-8), 21.2 (C-9), 26.1 (C-10),
26.0 (C-11), 32.9 (C-12), 45.5 (C-13), 48.9 (C-14),
35.7 (C-15), 26.9 (C-16), 52.4 (C-17), 19.4 (C-18),
29.7 (C-19), 36.0 (C-20), 18.2 (C-21), 36.5 (C-22),
25.1 (C-23), 125.3 (C-24), 131.1 (C-25), 17.8 (C-26),
25.9 (C-27), 18.4 (C-28), 20.9 (C-29), 22.3 (C-30). LA
R Sk A8, s e e A T A
244751 B SR A i

& 8: Totutiik, 712k CyHso: EI-MS
miz: 410 [M]", 367, 341, 273, 231, 177, 69. 'H-NMR
(400 MHz, CDCL3) 8: 5.16~5.09 (6H, m, H-3, 7, 11,
14, 18, 22), 2.12~1.97 (20H, m, H-4, 5, 8, 9, 12, 13,
16, 17, 20, 21), 1.69 (6H, s, H-1, 24), 1.61 (18H, s,
H-2', ¢, 10, 15, 19, 23"); "C-NMR (100 MHz,
CDCl;) 6: 1352 (C-6, 19), 135.0 (C-10, 15), 131.4
(C-2, 23), 124.6 (C-3, 22), 124.5, 124.4 (C-7, 11, 14,
18), 39.9 (C-5, 9, 16, 20), 28.4 (C-12, 13), 26.9 (C-4,
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21), 26.8 (C-8, 17), 25.8 (C-2, 23"), 17.8 (C-1, 24),
16.2,16.1 (C-6', 19", 107, 15", L _E#edf 5 Scmkdf i 5k
A5, WAL A 8 N AN

WA 9: F AR, 775N CaoHsoOs; EI-MS
miz: 430 [M]', 431 [M-+H]", 205. '"H-NMR (400
MHz, CDCls) 6: 4.27 (1H, s, -OH), 2.62 (2H, t, J = 6.7
Hz, H-4), 2.18 (3H, s, H-7a), 2.13 (6H, s, H-5a, 8a),
1.80 (2H, m, H-3), 1.25 (3H, s, H-2a); "*C-NMR (100
MHz, CDCl;) 6: 145.7 (C-8a), 144.7 (C-6), 122.7
(C-8), 121.2 (C-7), 118.7 (C-5), 117.5 (C-4a), 74.6
(C-2),39.9 (C-1"), 39.5 (C-11"), 37.6 (C-3", 5", 7"), 37.4
(C-9), 32.9 (C-4"), 32.8 (C-8), 31.7 (C-3), 28.1 (C-12'),
25.0 (C-10'), 24.6 (C-6), 23.9 (C-2a), 22.9 (C-12"a),
22.8 (C-13"), 21.2 (C-2'), 20.9 (C-4), 19.9 (C-4'a), 19.8
(C-8'a), 12.4 (C-7a), 11.9 (C-8a), 11.4 (C-5a). Lk F%dh
55 SRR A ), s et A 9 4 K E.

&) 10: R, 737U CoHsOs;
EI-MS m/z: 445 [M—H]" . 'H-NMR (500 MHz,
CDCly) 6: 2.54 (2H, m, H-1'), 2.03 (3H, s, 3-CH3),
2.00 (6H, s, 2, 5-CH3), 1.23 (3H, s, 3'-CH;3); "C-NMR
(125 MHz, CDCl3) 6: 187.9 (C-2), 187.4 (C-5), 144.6
(C-1), 140.7 (C-6), 140.6 (C-3), 140.3 (C-4), 72.8
(C-3"), 42.4 (C-4"), 40.4 (C-14"), 39.5 (C-2'), 37.7
(C-8'), 37.6 (C-10"), 37.4 (C-12'), 33.0 (C-7"), 32.9
(C-11"), 29.8 (C-6), 28.1 (C-15"), 26.7 (3'-CH3), 24.9
(C-9'), 24.6 (13'-CH;), 22.9 (15'-CH3), 22.8 (16'-CH3),
21.6 (C-5"), 21.5 (C-5"), 19.9 (7'-CH3), 19.8 (11’-CH3),
12.5 (4-CH3), 12.5 (6-CH3), 12.1 (C-1". LA F¥dE S
SCERR B HEA Y, M E A 10 4 a-
tocopherolquinone.

WA 11: ToaeiR; 0738 CisHyss EI-MS
m/z: 204 [M]", 189, 161, 147, 119, 105, 'H-NMR (500
MHz, CDCL3) 8: 1.87 (1H, m, H-1), 0.25 (1H, m, H-2),
0.56 (1H, m, H-4), 1.84 (1H, m, H-5a), 1.25 (1H, m,
H-5b), 2.33 (1H, m, H-6a), 2.30 (1H, m, H-6b), 2.68
(1H, q, J = 8.0 Hz, H-8), 2.08 (1H, m, H-11), 0.95
(3H, d, J = 6.9 Hz, H-12), 4.74 (1H, brs, H-13a), 4.72
(1H, m, H-13b), 1.01 (3H, s, H-14), 0.97 (3H, s,
H-15); “C-NMR (125 MHz, CDCly) &: 42.3 (C-1),
23.7 (C-2), 17.4 (C-3), 25.0 (C-4), 22.3 (C-5), 35.9 (C-
6), 152.6 (C-7), 50.9 (C-8), 28.8 (C-9), 31.4 (C-10),
38.0 (C-11), 16.6 (C-12), 109.8 (C-13), 28.4 (C-14),
16.0 (C-15). LA ¥ 5 scipiE A —5, i

AW 11 4y (-)-alloaromadendrene.

& 12: ot R s GG, 51l
C11H10O4; EI-MS m/z: 207 [M+H]", 229 [M+Na]".
'H-NMR (400 MHz, CDCl;) 6: 12.70 (1H, s, 2-OH),
6.35 (1H, s, H-8), 6.33 (1H, s, H-6), 6.02 (1H, s, H-2),
3.85 (3H, s, H-11), 2.35 (3H, s, H-10); "*C-NMR (100
MHz, CDClLy) 6: 182.7 (C-4), 167.0 (C-2), 165.4
(C-7), 162.3 (C-5), 158.1 (C-9), 108.9 (C-3), 105.3
(C-10), 98.0 (C-6), 92.6 (C-8), 55.9 (7-OCH3), 20.7
(C-11). Lh %o 5 e st A 85", ke
WA 12 0 T .

WA 13: BEWEN (FED, KHMT 365nm F
FRBRHN; 3k CoHgOa; EI-MS m/z: 215
[M+Na]". "H-NMR (400 MHz, CD;0D) §: 7.85 (1H,
d, J = 9.3 Hz, H-4), 7.04 (1H, s, H-5), 6.69 (1H, s,
H-8), 6.12 (1H, d, J = 9.6 Hz, H-3), 3.91 (3H, s,
-OCH3); "*C-NMR (100 MHz, CD;0D) 6: 164.8 (C-2),
151.8 (C-9), 146.5 (C-6), 146.5 (C-4), 110.1 (C-3),
110.9 (C-10), 109.1 (C-5), 104.3 (C-8), 56.5 (-OCH3).
DL %ot 5 SemkiiE s A — 80", etk e 13
AR MR

EY 14: EEWR; 1T H08 CuHsgOys
EI-MS m/z: 390 [M]", 391 [M-+H]", 167, 149, 113,
71, 57, 'H-NMR (400 MHz, CDCl;) d: 7.70 (2H, dd,
J=5.7,3.3Hz, H-3, 6), 7.53 (2H, dd, J = 5.7, 3.3 Hz,
H-4, 5), 1.68 (2H, m, H-2), 0.92 (6H, t, J = 7.5 Hz,
H-2"), 0.89 (6H, t, J= 6.9 Hz, H-6"); "*C-NMR (100
MHz, CDCl;) &: 167.9 (COO-), 132.6 (C-1, 2), 131.0
(C-4, 5), 128.9 (C-3, 6), 68.3 (C-1"), 38.9 (C-2'), 30.5
(C-3"), 29.1 (C-4), 23.1 (C-5'), 14.2 (C-6"), 23.9 (C-1"),
11.1 (C-2") VA EHd 5 ok SeA— 50, ik
EAAY) 14 24 bis (2-ethylhexyl) phthalate..

&Y 15: AfEEE (FED, 478
C5 H24N>04: ESI-MS m/z: 369 [M+H]', 391 [M+
Na]". "H-NMR (500 MHz, CDCl;) d: 7.42 (1H, d, J =
1.1 Hz, H-17), 7.23 (1H, d, J= 7.0 Hz, H-9), 7.19 (1H,
t, J = 7.7 Hz, H-11), 7.03 (1H, t, J = 7.5 Hz, H-10),
6.92 (1H, d, J = 7.7 Hz, H-12), 442 (1H, d, J = 2.7
Hz, H-19), 3.58 (3H, s, -OCH3), 3.48 (1H, d, J = 4.0
Hz, H-5a), 3.42 (1H, d, J = 15.4 Hz, H-21b), 2.48 (1H,
dd, J =92, 4.1 Hz, H-3), 2.43 (1H, m, H-14a), 2.03
(1H, s, H-21a), 1.19 (1H, dd, J = 229, 11.3 Hz,
H-14b), 1.10 3H, d, J = 6.6 Hz, H-18); "“C-NMR
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(125 MHz, CDCls) 8: 180.8 (C-2) 167.0 (C-22), 154.2
(C-17), 141.0 (C-13), 133.4 (C-8), 128.3 (C-11), 123.0
(C-9), 122.7 (C-10), 109.9 (C-12), 106.7 (C-16), 74.2
(C-3), 73.6 (C-19), 55.4 (C-7), 543 (C-5), 54.0
(C-21), 50.7 (-OCHj3), 40.5 (C-20), 34.7 (C-6), 30.3
(C-15), 28.3 (C-23), 14.8 (C-18). LA ¥ 5 ik
AP, WA 15 KR R AT .

t&W 16 Afgd (i, 751Xk
CyHyuN,Oy4; ESI-MS m/z: 369 [M+H]', 391 [M+
Na]". 'H-NMR (400 MHz, CD;0D) &: 2.33 (1H, ddd,
J =126, 9.1, 2.0 Hz, H-6), 7.35 (1H, d, J = 7.3 Hz,
H-9), 6.99 (1H, td, J = 7.6, 0.8 Hz, H-10), 7.17 (1H,
td, J = 7.7, 1.1 Hz, H-11), 6.89 (1H, d, J = 7.7 Hz,
H-12), 0.52 (1H, dd, J = 11.7, 23.3 Hz, H-14b), 2.12
(1H, dd, J = 5.7, 3.0 Hz, H-15), 7.40 (1H, d, J = 1.5
Hz, H-17), 1.12 (3H, d, J = 6.6 Hz, H-18), 4.42 (1H,
dd, J = 6.6, 4.0 Hz, H-19), 1.84 (1H, m, H-20), 3.18
(1H, dd, J = 10.2, 2.7 Hz, H-21b), 3.53 (3H, s,
-OCH;3); "C-NMR (100 MHz, CD;OD) &: 183.4
(C-2), 168.7 (C-22), 155.4 (C-17), 142.4 (C-13), 135.0
(C-8), 128.9 (C-11), 125.8 (C-9), 123.4 (C-10), 110.8
(C-12), 108.3 (C-16), 75.3 (C-3), 73.3 (C-19), 57.9
(C-7), 55.3 (C-5), 54.5 (C-21), 51.3 (-OCH;), 42.4
(C-20), 36.2 (C-6), 31.4 (C-15), 30.5 (C-23), 15.1
(C-18). LA F%fis 55 SCikai S A —82Y, ke
AW 16 0 7 K IR AE AT, .

& 17 Atk R (HEED, 7510k
C,1H2uN,Os; ESI-MS m/z: 407 [M+Na]". 'H-NMR
(400 MHz, CD;0D) d: 7.85 (1H, d, J = 7.3 Hz, H-9),
7.44 (1H,d, J= 1.4 Hz, H-17), 7.17 (1H, t, J= 7.7 Hz,
H-11), 6.97 (1H, t, J = 7.4 Hz, H-10), 6.85 (1H, d, J =
7.6 Hz, H-12), 4.42 (1H, td, J = 10.6, 6.8 Hz, H-19),
3.51 (3H, s, -OCHj3), 2.81 (1H, m, H-6), 2.05 (1H, m,
H-14), 1.87 (1H, s, H-14a), 1.42 (1H, dd, J = 25.2,
12.1 Hz, H-14b), 1.12 (3H, d, J = 6.6 Hz, H-18);
BC-NMR (100 MHz, CD;0OD) §: 182.8 (C-2), 81.3
(C-3), 69.1 (C-5), 36.6 (C-6), 56.3 (C-7), 131.9 (C-8),
129.9 (C-9), 128.9 (C-10), 123.7 (C-11), 110.9 (C-12),
143.3 (C-13), 25.5 (C-14), 31.1 (C-15), 107.1 (C-16),
155.8 (C-17), 15.1 (C-18), 74.5 (C-19), 36.9 (C-20),
66.3 (C-21), 168.4 (C-22), 51.5 (-OCHs). LA F¥#i Y
SCERIRE A BT, W%tk AW 17 A

isomitraphylline N-oxide.
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