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Chemical constituents of Picrasma quassioides

ZHANG Qiu-yu, LIN Chao-zhan, YUAN Yue, MA Yun-xia, ZHU Chen-chen

School of Pharmaceutical Sciences, Guangzhou University of Chinese Medicine, Guangzhou 510006, China

Abstract: Objective To study the chemical constituents of Picrasma quassioidies. Methods The isolation and purification were
carried out by column chromatography on silica gel, ODS, Sephadex LH-20 and semi-preparative RP-HPLC. The structures were
clucidated on the basis of physicochemical properties and spectroscopic analysis. Results A total of 12 alkaloids and four
quassinoids were isolated and identified from 80% ethanol aqueous extract of the stems of P. quassioides. They were named as
1-hydroxymethyl-4-methoxy-B-carboline (1), 1-methoxicabony-f-carboline (2), 1-methoxicabony-4-methoxy-p-carboline (3),
1-methoxicabony-4,8-dimethoxy-f-carboline (4), 1-ethyl-4-methoxy-B-carboline (5), 1-ethyl-4,8-dimethoxy-B-carboline (6),
picrasidine I (7), canthin-6-one (8), 5-methoxyl-canthin-6-one (9), 4-methoxyl-5-hydroxyl-canthin-6-one (10), 4,5-dimethoxyl-
canthin-6-one (11), quassidine B (12), quassin (13), nigakilactone B (14), nigakilactone E (15) and norquassin (16). Conclusion
Compound 1 is a new B-carboline alkaloid, named as kumujantine D, and compound 4 is isolated from P. quassioidies for the first
time.
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FZRPIRAEN, R AR AR B CAF 9k
W R MR 2555, I RS 7R
HRRTE ERRWE R T RFIA A, RO T
R SEIRFER . HRFEZF RIS T, BTG
RIFIEST RORBA, ok, AR, Sk RS
FHEPERED MR . BEIMLE . PO S AE Y &
2P E 7 T A AR SR R SCBRARGE S, Dy 1 IR
7 AR AR 2RO R, AT SN R 80%
LRI BEIR QRO BEAT REEWT AL, 7 B IF
BT 12 NIRRT T 4 AR ST 43 AN
1-F2 B Bk -4- H A R -B-HR E2 Bk (1-hydroxymethyl-4-
methoxy-B-carboline, 1) ¥ AHK B (1-methoxicabony-
B-carboline, 2). 1-FH 4 F It Jk-4- A 2k - B- T Lk
(1-methoxicabony-4-methoxy-B-carboline, 3). 1-H
S HH e 2 -4,8- — F AR - B L6k ( 1-methoxicabony-
4,8-dimethoxy-p-carboline, 4). 1-Z.3&-4-H 5 FE-p-
HELMpR (1-ethyl-4-methoxy-B-carboline, 5). 1-Z.7%E-
4,8- " F L -B-H LIk (1-ethyl-4,8-dimethoxy-B-
carboline, 6). T APEH I (picrasidine I, 7). kR
K-6-fifi] (canthin-6-one, 8). 5-F 4 I~k pR K-6-F
( 5-methoxyl-canthin-6-one , 9). ¥ K F (4-
methoxyl-5-hydroxyl-canthin-6-one, 10). KK D
(4,5-dimethoxyl-canthin-6-one, 11). quassidine B
(12). quassin (13). #ARNHEE B (nigakilactone B,
14). #%AKMMEE E (nigakilactone E, 15). norquassin
(16). Hro b &Y 1 NHALEY), drd e AR
7" (kumujantine D). (bEY) 4 A ERMNE AR50 5
(CEIR
1 U5

i NexeraX2 8 iy 0BARA CH A B EE A 7D
Triple TOF5600+5 73 # i i (3£[E ABSCIEX 2
7); Bruker AV400 (400 MHz) IZREFEIRIC Gt
& TOAT]D; AR & XZ-5000 (Lt e S
EFH PR AT ); SHD-IIEH K Z HEERE (I
X FHEAEARITEAT]D; KQ-5200 AL
Fleds CRLMTEAERAIRARD; WFH-203B
=AM HTC iR 3 CAMAG); RIS
P230 XUIE i RO (35 COREE B R 23 BT A%
AIRATFD; Cig 7 #7284 HPLC #%: Inertsil ODS-SP
(150 mmX4.6 mm, 5 pm); P47 HPLC A
Sepax GP-Cis (250 mm X 10.0 mm, 5 um),

TSRS (100~200. 200~300~ 300~400
H; &ML ); RP-Cis fEEIEIEE (40~

63 um, YMC); Sephadex LH-20 (25~100 pm);
i (B2, BCR); 45 (a4, Merck A F]);
HoRAE RS A E G a7 Ak 257
I

HOARZMT 2017 4 9 AW E R Ab2 E, 27
HH R 25K 2 250 200t S 0 SR BT 9T 01 % e ey
ABHEYITE AR Picrasma quassioides (D. Don) Benn.
F2E, FEiEkRA (PQ-201709) BURAFE T M EE
RGP E A AT T
2 REESENE

LTI H 25 R 2581 10.0 kg, BRE, FH 3 52
80% LI 1AL HEHEL 2 ¥k, FRRHEHL 2 h, & IFHFEHGH
HWER AR, FRRE (316 g). MIEERNRE
T2 L &K, 2Rl HESR OB BT REARIKEE
e, B ARGRA I, RS, 2R ER
BE TR CBEIRAL (124 @) IE T EEHBAL (85 g KB
7 (93 g).

IUEE PR BRI E (120 @), MR
WL, L@ T he- A & (12 0—100 © 0—~100 -
1—50:1—-20:1—~10:1—=5:1—-2: 1) #H4THLE
elit, DA TLC KriRmesy, &P EARR 7, w4
HAZBIRAEAF R 7 SRS Fr. 1~7,

Fr. 2 #5r UL & FbE-HEE (100 © 150 & 1)
BEEEVEmL, 534503528 g, 4 ODS i, L
HEE-7K (20%—>60% L, 5 10% T ELHE) B
VEAEE] 4 N4 (Fr2.1~24). Fr. 2.2 (40%
HEE) 22 ODS, LA 30%—>50% FEE /KW (5F 10%
HEEIE N BEEEBENS, SEED 16 (15 mg).

Fr. 3 #5r DA & be-FEIE (50 0 120 0 D) B
FEVERL, BRI 63.1 g, BRERAIN O f-Blle
CEERSG (101512 1—1:1—0: 1) S
Vel 83 5 AN 2 (Fr. 3.1~3.5).Fr. 3.2 4 LH-20
FEEE, DL, L E S A& 2(318
mg). 11 (1.05 g). 8 (45 mg); Fr. 3.4 4 ODS #:
i, PL40%—>60% H /KR (B 10% FFEE B
BERELEL, HEEY) 14 (16 mg). 15 (10 mg);
Fr.3.5 @kt tail, DI C-BER M (511D
Ve, HEED 10 (83 ).

Fr. 5 #75 L S - AR (10 0 1) BEJE
Peli, B4 IE 12.6 g, LRERFERERR 2.8 7 i
ARG (51121 1—1: 1) FREWRBAR 3 ATH
4y (Fr.4.1~4.3). Fr4.1 £ LH-20 #: 0, L&
e - FR VAR (1 2 D BEME, 1326 A 1 9 (18 mg)
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13 (30 mg); Fr. 4.2 4 ODS # . 1%, LA 40%—60%
7K CBE 10% FEEEIG) BRI, F2LEY
3 (10 mg); Fr. 4.3 2 WUAH L -0 1% 82 =
LREZMEE (317, BEEY 4 (Smg).

Fr. 6 #7r DL S0 be-HEE (10 2 1—>5 1 D) B
FEGERE, SR 3E 19.8 g, SERARERA: LLFF Elt-
BERE 2 BS 824 (2:1—1:1—-0:1—>1:1—~1:2—
114 MoEHE-HFEERS (10 1-5:1) ¥
Vel 53] 5 AN 45 (Fr. 6.1~6.5) . Fr. 6.2 4 LH-20
R, DS W R-HEE (10D Y, B2 E
Y17 (37 mg); Fr. 6.3 4 LH-20 H:Ei%, DL & H
Fe-HEE (10D Wi, BAMEY 5 (24 mg). 6
(4mg); Fr. 6.4 2 LH-20 Ao, DL 5 be-H B
(12D i, B31kE9 1 (4mg); Fr. 6.5 4 ODS
FEERE, Pl 10%—>30%HFBEK (5 10% H EE#HED
FEEEVEML, HEMAED 12 (25 mg).

3 HEE

WEM 1. TEEPIRG S (RED, WL
I S BATE . HR-ESI-MS m/z: 229.096 5 [M+H]" (it
HAH 229.097 2, Ci3HisN202), AT LAHfiE H 4> 750
A C13H12N202,

'H-NMR % (£ D &, £FFEXERA 54
FFES, HA 4 MEGF LR 8.0 Hz MR T15
5 u 8.58 (d, J=7.9 Hz), 7.74 (d, J=8.2 Hz), 7.38
(t, J=7.5 Hz), 7.60 (m) $E/r~7N B-MELMREEE C 3

/) ABCD & R4 55, du 826 () N
C-3 EMRTIE 5 AR, R C-4 AR,
A, ou 5.52 (2H, s) $Ean MR LR 15
T, on 4.01 BH,s) FERNHEIENEFE S,

BC-NMR Al DEPP-135 it (£ 1) ZRHT
I 13 MG S, 29008 6 DN (5 139.4, 151.5,
135.8, 118.2, 121.2, 140.7). 5 MMKHEE (6c 120.0,
124.1,119.7, 127.2, 111.8)1 NESA I H 3 (5c 64.5)
A1 ANHERE (6c 55.8).

ZCERAE T, KIMLED 1 5EaEY) 1-
P2 LB R A G AR AR AL, N2 T 1A
4-HEIAES . PLHSQC MR FmRE S 5k
TIRJE, e T C-3. C-5. C-6. C-7. C-8 Al C-1'
R ESS 5 IHE. LA HMBC X205 5T H)E .
7t HMBC ¥+, H-3 (0u 8.26) 5 4-OCH; (dc 55.8)-
C-11 (dc 111.8) @HEAHK, H-1'(0n 5.52,-CHy) 5
C-1 (6c 139.4). C-10 (5c 135.8) I, #H—F
WL A 1 N 152 L 4-F A L -B-HR g, 48
SciFinder #62, L&Y 1 K WIRE R #Hiib &9,
W N R ] (kumujantine D), 3 18 44 0L
1, Z5/AEE HMBC AHC LA 1.

&Y 2. wEEE (PR, LR 6
SOV R FAPE. HR-ESI-MS m/z: 227.081 5 [M+H]"
(IFHAE 227.081 5, CisHuN202), 20+ R K
C13H10N2020 lH-NN[R (400 MHZ, CD3OD) 52 8.42

Fz1 KA1 RURIERIE (400100 MHz, Pyr-ds)
Table 1 NMR data of compound 1 (400/100 MHz, Pyr-ds)

720 Ou ¢ Type 'H-'"H-COSY HMBC (H—C)
1 — 139.4 C — 1,3

3 8.26(s) 120.0 CH — —

4 — 151.5 C — 3,4-OCH3
5 8.58 (d,J = 7.9 Hz,) 124.1 CH 7.36 (H-6) 7

6 7.38 (t,J = 7.5 Hz) 119.7 CH 8.58 (H-5) —

7 7.58 (m) 127.2 CH — 58

8 7.74 (d,J = 8.2 Hz,) 111.8 CH — 6

10 — 135.8 C — I

11 — 118.2 C — 3,5

12 — 121.2 C — —

13 — 140.7 C — 7,5

1’ 5.52 (s) 64.5 CH: — 1,10
4-OCH3 4.01 (s) 55.8 CH3 — 4

-NH 12.53 (s) — -NH — —
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o~ o 52.5 (1'-OCHj3), 56.5 (4-OCHs), 55.6 (8-OCHj3)o

< N DA 2085 5 SRR AR —F 0, SRS 4
YO P A9 1-FF 4 -4, 8- BB P

on ol ey 5. EEEE, BT, LR

1 &Y 1 NEMFMEE HMBC X
Fig. 1 Structure and key HMBC correlations of compound 1

(1H, s, H-4), 8.23 (1H, d, J= 7.9 Hz, H-5), 7.72 (1H,
d, J =83 Hz, H-8), 7.65 (1H, t, J = 7.5 Hz, H-6), 7.32
(IH, t, J = 7.3 Hz, H-7), 412 (3H, s, 1-OCH3);
BCNMR (100 MHz, CD;OD) &: 141.8 (C-1, C),
137.3 (C-3, CH), 118.5 (C-4, CH), 121.3 (C-5, CH),
129.2 (C-6, CH), 120.2 (C-7, CH), 112.0 (C-8, CH),
132.1 (C-10, C), 136.3 (C-11, C), 120.3 (C-12, C),
128.9 (C-13, C), 165.8 (1'-COO-), 51.6 (1'-OCH3).
DL B3 5 SRR T AR — B, M E A 2
NFEART B

WEY 3. mEEk, BTED, BB
R S P . HR-ESI-MS m/z: 257.098 8 [M+H]" (it
5HE 257.092 1, C1aH13N203), 43§04 C14H12N2O3.
"H-NMR (400 MHz, CDCI3) J: 9.80 (1H, s, NH), 8.24
(1H, d, J=7.9 Hz, H-5), 8.14 (1H, s, H-3), 7.49 (2H,
dd, /J=4.0,4.0 Hz, H-6, 8), 7.26 (1H,t, J=8.1 Hz,
H-7), 4.17 3H, s, 4-OCHs), 4.03 (3H, s, 1'-OCHs);
BBC-NMR (100 MHz, CDCl;) d: 139.6 (C-1, C), 124.2
(C-3, CH), 154.4 (C-4, C), 122.5 (C-5, CH), 128.2
(C-6, CH), 120.9 (C-7, CH), 111.3 (C-8, CH), 138.6
(C-10, C), 118.8 (C-11, C), 120.4 (C-12, C), 123.6
(C-13, C), 166.8 (1-CO0-), 52.6 (1'-OCHs), 56.5
(4-OCH3) o DL EHE 5 SCBRRE R A — 30, i
EWEY 3 Ty 1-H A kA 4-H A R -B- IR bk

WEY 4: wmEMEER, BHTED, UL
P . HR-ESI-MS m/z: 287.102 6 [M+H]" (it
54 287.102 6, C15H sN204), 73 F 3 A CisHiaN204
'H-NMR (400 MHz, CDCL3) &: 9.86 (1H, s, NH), 8.11
(1H, d, J = 1.2 Hz, H-3), 7.80 (1H, d, J = 8.0 Hz, H-5),
7.17 (1H, t, J=7.9 Hz, H-6), 6.94 (1H, d, J="7.8 Hz,
H-7), 4.16 (3H, s, 8-OCH3), 4.02 (3H, s, 4-OCHj),
3.95 (3H, s, 1“OCHs); '3C-NMR (100 MHz, CDCl:)
5: 138.1 (C-1,C), 121.4 (C-3, CH), 154.5 (C-4,C),
122.2 (C-5, CH), 116.1 (C-6, CH), 107.9 (C-7, CH),
146.0 (C-8, C), 138.1 (C-10, C), 119.1 (C-11, C),
124.0 (C-12, C), 1302 (C-13, C), 166.6 (1'-COO-),

N 2 BHYE, HR-ESI-MS m/z: 225.104 5 [M—H] "~ (it
B 225.103 3, C14Hi3N20), 70 T RA Cr4H14N2 0.
'H-NMR (400 MHz, CD;OD) ¢: 8.25 (1H, d, J =7.9
Hz, H-5), 7.84 (1H, s, H-3), 7.57 (1H, d, J=8.1 Hz,
H-8), 7.51 (1H, t, J = 7.5 Hz, H-6), 7.24 (1H, t,
J=173 Hz, H-7), 4.13 (3H, s, 4-OCH3), 3.11 (2H, q,
J=174 Hz, H-1'), 1.40 (3H, t, J=7.5 Hz, H-2");
BC-NMR (100 MHz, CD;OD) 4: 140.5 (C-1), 123.5
(C-3, CH), 150.9 (C-4), 119.4 (C-5, CH), 127.0 (C-6,
CH), 118.4 (C-7, CH), 111.0 (C-8, CH), 140.3 (C-10,
C), 118.0 (C-11, C), 120.7 (C-12, C), 134.8 (C-13, C),
25.9 (C-1', CHy), 12.4 (C-2', CH3), 55.1 (4-OCH3).
P B 5 Sk o AR — B0, s e A
5 RN 1-4. 5 -4-F A JE-B-H LI

WEY 6: AN, BT HE, WL
N2 FAYE, HR-ESI-MS m/z: 257.127 0 [M+H]" Git
5 257.128 9, C1sH17N202), 43 F AN CisHi6N2026
'H-NMR (400 MHz, CD;0D) d: 7.75 (1H, d, J=8.8
Hz, H-5), 7.74 (1H, s, H-3), 7.10 (1H, t, J=7.6 Hz,
H-6), 6.98 (1H, d, J = 7.6 Hz, H-7), 403 (3H, s,
8-OCH3), 3.96 (3H, s, 4-OCH3), 3.12 (2H, m, H-1"),
128 (3H, t, J = 7.3 Hz, H-2); 3C-NMR (100
MHz,CD;0D) ¢: 140.7 (C-1, C), 117.1 (C-3, CH),
151.1 (C-4, C), 115.8 (C-5, CH), 120.4 (C-6, CH),
107.2 (C-7, CH), 146.4 (C-8, C), 134.9 (C-10, C),
119.1 (C-11, C), 121.6 (C-12, C), 131.1 (C-13, C),
254 (C-1', CHy), 12.5 (C-2, CH3), 55.3 (4-OCHs),
54.7 (8-OCHs)o DL X 5 SCRRHRIE FE A — 312,
MO AT 6 4 1-2.3E-4,8- — HI 4 JE-B-IHe LRtk

WEW 7. wmEREE, BHTHE, LR
2 BHYE, HR-ESI-MS m/z: 239.083 0 [M—H]~ (it
HAH 241.082 6, C14H11N202), 73 TN C14H12N20,6
'H-NMR (400 MHz, CD;OD) ¢: 7.88 (1H, s, H-2),
7.72 (1H, d, J= 7.8 Hz, H-7), 7.33 (1H, dd, J=17.3,
11.2 Hz, H-2"), 7.05 (1H, t, J=7.7 Hz, H-6), 6.92
(1H, d, J=7.6 Hz, H-5), 622 (1H, d, J=17.4 Hz,
H-2"), 5.55 (1H, d, J=11.1 Hz, H-1"), 4.13 (3H, s,
4-OCH3); BC-NMR (100 MHz, CD;OD) &: 134.7
(C-1,C), 119.2 (C-3, CH), 151.7 (C-4), 114.7 (C-5,
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CH), 120.5 (C-6, CH), 111.4 (C-7, CH), 143.4 (C-8,
C), 133.8 (C-10, C), 119.1 (C-11, C), 122.0 (C-12, C),
130.4 (C-13, C), 131.2 (C-1’, CH), 116.2 (C-2, CHa),
55.3 (4-OCHs)o LA EHE 5 SChRHRE FE A —F13],
WS B E YD T TR U, 1.

&Y 8: ks CHEED, MULBE & B
B PHYE, HR-ESI-MS m/z: 221.070 3 [M+H]" (it
B 221.0709, CisHoN,0), 43 F A CisHgN2O.
IH-NMR (400 MHz, CDCls) ¢: 8.71 (1H, m, H-1),
8.48 (1H, dd, J=14.7, 9.0 Hz, H-11), 7.97 (1H, m,
H-2),7.90 (1H, m, H-4), 7.78(1H, dd, J = 10.0, 5.0 Hz,
H-8), 7.60 (1H, m, H-10), 7.44 (1H, m, H-9), 6.88
(1H, m, H-5); 13C-NMR (100 MHz, CDCl3) 8: 116.3
(C-1, CH), 145.8 (C-2, CH), 139.5 (C-4, CH), 128.9
(C-5, CH), 159.5 (C-6, C=0), 122.6 (C-8, CH), 130.8
(C-9, CH), 125.6 (C-10, CH), 117.2 (C-11, CH), 124.3
(C-12, C), 139.3 (C-13, C), 131.9 (C-14, C), 130.2
(C-15,C), 136.1 (C-16,C). LA LHUE 5 ik ifig £
R—H0O, HEENEY 8 Nk RAK-6- .

& 9: BEEE CRED, MULAREH N 2
FH1%. HR-ESI-MS m/z: 251.081 1 [M+H]" G5
i 251.081 5, CisHIN202), 73 F A CisH1oN202.
'H-NMR (400 MHz, CDCL;) 6: 8.68 (1H, d, J=5.1
Hz, H-1), 8.61 (1H, d, J=8.2 Hz, H-11), 8.01 (1H,
d, J=7.7Hz, H-8),7.75 (1H, d, J= 5.1 Hz, H-2), 7.67
(1H, m, H-10), 7.45 (1H, td, J=7.7,0.9 Hz, H-9),
7.13 (1H, s, H-4), 3.99 (3H, s, 5-OCH3); '3C-NMR
(100 MHz, CDCls) d: 113.9 (C-1, CH), 145.9 (C-2,
CH), 109.8 (C-4, CH), 154.6 (C-5,C), 155.4 (C-6,
C=0), 117.6 (C-8, CH), 130.6 (C-9, CH), 125.9 (C-10,
CH), 122.6 (C-11, CH), 125.3 (C-12, C), 139.1 (C-13,
C), 129.5 (C-14, C), 127.5 (C-15, C), 136.9 (C-16, C),
57.0 (5-OCHs). VA FHdf 5 CikHE A — 209,
WU BB 9 N 5-F AR -k PR K -6-Tif

EY) 10: FEENT CHED, UL N
B HE. HR-ESI-MS m/z: 267.0763 [M+H]" (it
HAH 267.0764, CisH11N203), 73 T HA CisHioN203.
IH-NMR (400 MHz, CDCls) o: 8.84 (1H, d, J=5.0
Hz, H-2), 8.53 (1H, d, J=8.2 Hz, H-8), 8.05 (1H,
dd, J=7.7, 0.7 Hz, H-11), 7.86 (1H, d, J=5.0 Hz,
H-1), 7.68 (1H, td, J=7.9, 1.2 Hz, H-9), 7.50 (1H,
td, J=7.6, 1.0 Hz, H-10), 4.47 (3H, s, 4-OCH3);
I3C-.NMR (100 MHz, CDCls) d: 116.8 (C-1, CH),

146.0 (C-2, CH), 142.7 (C-4, C), 138.7 (C-5, C), 158.1
(C-6, C=0), 114.7 (C-8, CH), 130.7 (C-9, CH), 125.8
(C-10, CH), 122.8 (C-11, CH), 125.5 (C-12, C), 136.4
(C-13, C), 130.2 (C-14, C), 126.0 (C-15, C), 134.3
(C-16, C), 61.1 (4-OCHs). LA -H¥i5 sCiikieiE 3
R4, B TEAY 10 AT F.

EY 1 wEAE T (FED, LA
J37 S B . HR-ESI-MS m/z: 281.091 7 [M+H]" it
HAE 281.092 1, CiH13N203), 73 T 30N Ci6H12N2036
'H-NMR (400 MHz, CDC15) d: 8.72 (1H, d, J=5.0
Hz, H-2), 8.49 (1H, s, H-8), 7.94 (1H, t, J=6.3 Hz,
H-11), 7.78 (1H, d, J = 5.0 Hz, H-1),7.60 (1H, m,
H-9), 7.43 (1H, m, H-10), 4.38 (3H, s, 4-OCH3), 4.00
(3H, s, 5-OCH3); *C-NMR (100 MHz, CDCl;) d:
115.6 (C-1, CH), 1453 (C-2, CH), 152.9 (C-4, C),
140.1 (C-5,C), 158.4 (C-6, C=0), 117.0 (C-8, CH),
130.8 (C-9, CH), 125.3 (C-10, CH), 122.5 (C-11, CH),
124.7 (C-12, C), 139.1 (C-13, C), 130.0 (C-14, C),
128.4 (C-15, C), 133.4 (C-16, C), 61.5 (4-OCH3), 61.4
(5-OCHs)o LA 3 5 SOl TE B AR — S5, i
SEWEY) 11 NTEARHR D,

WA 12: BRI, BT PR, WL R
NP . HR-ESI-MS mi/z: 453.192 7 [M+H]" (it
1 453.192 1, C7H2sN4O3) , 43 F RN C27H24N4O5
'"H-NMR (400 MHz, Pyridine-ds) d: 13.23 (1H, s,
NH), 12.43 (1H, s, NH), 8.75 (I1H, d, J = 5.3 Hz,
H-3"), 8.31 (1H, d, J= 7.8 Hz, H-5), 8.23 (1H, s, H-3),
8.23 (1H, d, J=7.8 Hz, H-5), 8.12 (1H, d, J=5.3
Hz, H-4), 7.80 (1H, d, J=8.2 Hz, H-8'), 7.60 (1H,
t,J=7.7Hz, H-7"), 7.34 (1H, td, J= 7.8, 1.2 Hz, H-6),
732 (1H, td, J = 7.8, 12 Hz, H-6"), 7.06 (1H, d,
J=1.8 Hz, H-7), 5.77 (1H, t, J= 6.5 Hz, H-3"), 4.03
(3H, d, J=9.8 Hz, 4-OCH3), 3.85 (3H, s, 8-OCH3),
3.62 (2H, tdd, J= 14.4, 11.0, 6.2 Hz, H-1"), 3.12 (2H,
m, H-2"); 3C-NMR (100 MHz, Pyridine-ds) J: 140.1
(C-1), 120.1 (C-3, CH), 151.0 (C-4,C), 116.5 (C-5,
CH), 120.4 (C-6, CH), 107.2 (C-7, CH), 146.8 (C-8,
C), 136.5 (C-10,C), 118.4 (C-11, C), 122.8 (C-12,
C), 131.3 (C-13, C), 1483 (C-1', C), 137.0 (C-3,
CH), 114.0 (C-4', CH), 121.8 (C-5', CH), 119.6 (C-6',
CH), 128.4 (C-7', CH), 112.4 (C-8', CH), 134.2
(C-107, C), 129.7 (C-11",C), 121.6 (C-12, C), 141.6
(C-13',C), 30.4 (C-1", CHy), 36.4 (C-2", CH>), 73.1
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(C-3", CH), 55.8 (4-OCH3), 55.2 (8-OCH3). LI ¥k
P 5 oCHR OB AR — 0, WS E Y 12 N
quassidine B.

tEW13: Ak, % T %45, HR-ESI-MS
miz: 389.196 3 [M-+H]"  Cil# {4 389.195 9,
C2oH2006), 43 F 3 A C22Has06. 'H-NMR (400 MHz,
CDCl3) d: 5.24 (1H, d, J=2.0 Hz, H-3), 422 (1H,
s, H-7), 3.59 (3H, s, 12-OCH3), 3.52 (3H, s, 2-OCH3),
2.93 (2H, dd, J=17.7, 7.8 Hz, H-15a, 9), 2.54 (1H,
dd, J=18.7, 11.8 Hz, H-15b), 2.45 (1H, m, H-4), 2.34
(1H, dd, J=11.8, 7.0 Hz, H-14), 2.01 (I1H, dd, J=
11.5, 2.4 Hz, H-5), 1.85 (2H, m, H-6), 1.85 (3H, s,
13-CH3), 1.18 (3H, s, 8-CHs) 1.13 (3H, s, 10-CH3),
1.05 (3H, d, J = 6.8 Hz, 4-CH3); 3C-NMR (100 MHz,
CDCL3) 6: 196.9 (C-1, C=0), 147.0 (C-2, C), 115.3
(C-3, CH), 30.2 (C-4, CH), 42.2 (C-5, CH), 24.8 (C-6,
CH>), 81.0 (C-7, CH), 36.1 (C-8), 45.2 (C-9, CH),
44.8 (C-10, C), 190.0 (C-11, C), 147.3 (C-12, C),
136.7 (C-13, C), 45.5 (C-14, CH), 30.6 (C-15, CH»),
168.1 (C-16), 54.0 (2-OCH3), 58.3 (12-OCH3), 18.5
(4-CH3), 21.3 (8-CH3), 11.7 (10-CH3), 14.4 (13-CH3).
PL b2 5 ko B A — 207, s e A1 13
A quassin.

e 14: AR, TS5, HR-ESI-MS
mlz: 393226 9 [M+H]  CitH{E 393.226 8,
C2H330¢6), 73T 3N C22H306. 'H-NMR (400 MHz,
CDCLy) d: 5.36 (1H, d, J=2.4 Hz, H-3), 4.11 (1H,
m, H-7), 3.75 (2H, m, H-11, 12), 3.57 (3H, s,
12-OCH3), 3.53 (3H, s, 2-OCH3), 2.82 (1H, dd, J=
10.7, 8.5 Hz, H-15a), 2.57 (1H, dd, J=19.3, 7.3 Hz,
H-15b), 2.49 (2H, m, H-4, 14), 2.10 (1H, d, J=10.6
Hz, H-13), 2.07 (2H, m, H-5, 9), 1.88 (2H, m, H-6),
1.67 (1H, ddd, J=12.5, 7.2, 5.3 Hz, H-14), 1.39 (3H,
s, 8-CH3), 1.15 (3H, s, 10-CH3), 1.06 (3H, d, J=6.9
Hz, 4-CH3), 0.95 (3H, d, J = 6.7 Hz, 13-CH3);
BC-NMR (100 MHz, CDCls) d: 204.2 (C-1, C=0),
147.1 (C-2,C), 117.5 (C-3, CH), 30.9 (C-4, CH), 42.1
(C-5, CH), 24.4 (C-6, CH>), 81.4 (C-7, CH), 34.9
(C-8), 43.6 (C-9, CH), 46.7 (C-10), 72.8 (C-11, CH),
87.4 (C-12, CH), 36.2 (C-13, CH), 33.7 (C-14, CH),
27.2 (C-15, CHa), 169.3 (C-16, C), 54.3 (2-OCH3),
60.8 (12-OCH3), 18.5 (4-CH3), 20.5 (8-CH3), 11.5
(10-CH3), 13.5 (13-CH3). DA% 5 SCRkfiiE SE A

— 308, WS TEGE ) 14 TR T B

&Y 15 Bk, % T %15, HR-ESI-MS
miz: 451228 0 [M+H]" (514 451232 6,
C24H3508), 733 H C24H3405. '"H-NMR (400 MHz,
CDCl3) &: 5.45 (1H, dd, J=11.3, 9.4 Hz, H-11), 5.07
(1H, d, J=2.5 Hz, H-3), 4.10 (1H, dd, J=3.4, 2.0
Hz, H-7), 3.50 (3H, s, 2-OCHs), 3.47 (3H, s,
12-OCH3), 3.33 (1H, m, H-12), 2.68 (2H, m, H-15),
2.49 (1H, d, J=11.3 Hz, H-9), 2.43 (2H, m, H-4, 14),
1.95 (1H, dd, J = 7.3, 5.4 Hz, H-5), 1.92 (3H, s,
1'-CH3), 1.78 (2H, m, H-6), 1.76 (1H, m, H-14), 1.45
(3H, s, 8-CH3), 1.20 (3H, s, 10-CH3), 1.16 (3H, s,
13-CH3), 1.01 (3H, d, J=6.9 Hz, 4-CH3); '3C-NMR
(100 MHz, CDCl3) 0: 198.4 (C-1), 147.5 (C-2), 112.6
(C-3, CH), 30.9 (C-4, CH), 42.6 (C-5, CH), 24.3 (C-6,
CH,), 80.9 (C-7, CH), 35.2 (C-8), 47.1 (C-9, CH),
45.4 (C-10), 69.9 (C-11, CH), 85.1 (C-12, CH), 75.0
(C-13), 35.3 (C-14, CH), 28.9 (C-15, CH,), 168.8
(C-16, C=0), 169.9 (C-1', C=0), 54.3 (2-OCH3), 60.8
(12-OCH3), 18.5 (4-CHs), 204 (8-CH3), 11.5
(10-CH3), 24.8 (13-CH3), 22.2 (11-COCH3). LAk
ol 5 SRR IE A S, MUSERAY 15 R
HARNEE E.

thEY 16: A, T %15, HR-ESI-MS
m/z: 375.180 3 [M+H]" C(it# {4 375.180 2,
C21H270¢), 73T 3N C21H2606. 'H-NMR (400 MHz,
CDCl;) o: 5.25 (1H, d, J=2.5 Hz, H-3), 4.19 (1H,
m, H-7), 3.52 (3H, s, 2-OCH3), 3.03 (1H, s, H-9),
2.92 (1H, dd, J=18.8, 6.8 Hz, H-15a), 2.54 (1H, dd,
J=18.7, 12.1 Hz, H-15b), 2.45 (1H, m, H-4), 2.31
(1H, dd, J=12.1, 6.8 Hz, H-14), 2.03 (1H, dd, J=
11.2, 3.6 Hz, H-5), 1.83 (2H, m, H-6), 1.83 (3H, s,
13-CH3), 1.44 (3H, s, 8-CH3), 1.15 (3H, s, 10-CH3),
1.06 (3H, d, J= 6.9 Hz, 4-CH3); 3C-NMR (100 MHz,
CDCl3) 6: 197.7 (C-1, C=0), 148.0 (C-2, C), 116.3
(C-3, CH), 31.4 (C-4, CH), 43.2 (C-5, CH), 25.7 (C-6,
CH,), 82.0 (C-7, CH), 37.4 (C-8, C), 44.7 (C-9, CH),
45.7 (C-10, C), 191.2 (C-11, C=0), 143.0 (C-12,C),
123.5 (C-13, C), 46.6 (C-14, CH), 31.6 (C-15, CHy),
169.3 (C-16, C=0), 55.1 (2-OCH3), 19.5 (4-CH3),
22.6 (8-CH3), 12.8 (10-CH3), 15.0 (13-CH3). LI E
i 5 ORIk IE A — S, MUSERAEY 16 8

norquassin.
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