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Study on chemical constituents from seeds of Bruceae Fructus
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Abstract: Objective To investigate the chemical constituents from Bruceae Fructus (the seeds of Brucea javanica). Methods
These compounds were isolated by means of silica gel, ODS, Sephadex LH-20 column chromatographies. Their structures were
identified by the methods of high resolution mass spectrometry (HRMS) and NMR spectroscopic analyses. Results Five quassinoids
were isolated from 90% ethanol extract in Bruceae Fructus and identified as yadanziolide W (1), yadanziolide A (2), bruceine D (3),
bruceine E (4), javanicolide A (5), respectively. Conclusion Compound 1 is a new quassinoid which has not been reported in literature.
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Fig.1 Structures of compounds 1—5

T E W (yadanziolide W, 1). yadanziolide A (2).
FHF 372 D (bruceine D, 3). MK E
(bruceine E, 4). javanicolide A (5), HF L&MW1
A W SCHRARIE ()T S 9 o
1 UE5HH

Buchi Sepacore C-615 1 & il % ta il R4 (i1
Buchi /A 7] ); Bruker FTIR Vector 22 ZLAMGIEAN (G
+: Bruker A 7 ); Shimadzu UV-2550 4 Y6 G vFCH
A Shimadzu /A 7 ); AVANCE 500 MHz ¥ 33k
WA CHij 1 Bruker 22 7] ); Agilent LC/MSD Fll Agilent
Q-TOF =73 FH A (3 [H Agilent /A 7] ); Sephadex
LH-20 %4t/ (35[E Pharmacia A ) ), ODS 0k} (100
pm, HA YMC AFD; #E AR (200~300 H).
T2 0 T A ORI 2 B E IR GFass JEBTLAR
T KA B AW

FIHH-F 2984 2013 4F 6 H R AL &K E,
P 3 A R K 0 R S 0 R S 1 R A RS
HH ¥ Brucea javanica (L.) Merr. [JF1, kA
(201410010) PrAF T2 —F P2 K52 2522 B RIRE5H)
e = .
2 RESSE

TR 20 kg, KB, 90% LB SR 3
R, BER 240, JELE, SIFRIGHE, UK, 15
BH 700 go FREIRET K, HETR CERAEL,
[, 19 BIBTR SBREBAL 200 go BETR LR
WEAT 5 AT (0l 232, A k=T R 8 (50 1.
30:1.200 1. 15211021 8215215 31,
1:1) BREEVEMG, 759 N4 Fr. 1~9. ¥ Fr. 3

(5.8 g) &t AR Rl & A, FEE-/K (10%~
100%) BREDEN, 738 5 AN4) Fr.3.1~3.5. Hrf
Fr.3.1 (100 mg) Kk it Sephadex LH-20 ( )
MR EE (CERR-FEE S D o8, 581k
A1 (12 mg) 15 (16 mg); Fr. 3.3 (380 mg)
2o SO sl g i, FHEE-K (10%~80%)
FEVEL, 135 3 AN#4) Fr. 3.3.1~3.3.3. % Fr. 3.3.2
(45 mg) £t Sephadex LH-20 (HEE) 43 &4lifk,,
AHELAY 2 (20 mg); 4 Fr. 3.3.3 (44 mg) MKk
234 Sephadex LH-20 (HEE) ARy egalith, 15
AP 3 (22mg) A4 (11 mg).
3 LT

WAYIN: MK, o]y +63.5° (¢ 0.09, MeOH);
HR-ESI-MS#5 Hi 537 2 1 m/z: 507.158 4 [M+Na]”
(CpHy0oNa, THEAES507.158 00, i s> N
CooHpsO15 ANELFIE R UV?»E;?H (nm): 240, lge=
2.94; IRVE (em™): 3430,2 958, 1 739, 1 666, 1 600,
R LG M P A AR L B L XU . 45 45 TH-NMR
PC-NMR (1) FIDEPTHE$HE, wI LUHIWHZ LA
WIGE R P B AT AN sp 2T, 2 AL [0 172.5
(C-1"),176.4 (C-16)], 1™ AEIFRIEIRSC 197.1 (C-2),
VIR 161.1 (C-4); 44 sp 20, HifaAs
HIEAsp R [Oc 84.3 (C-13), 83.6 (C-14)]: 25
SEHERY L [0 3.90 (d, J=7.4 Hz, H-19a), 4.49
(d, J=17.4 Hz, H-19b), 5c 71.5 (C-19); 43.92(d,J=
12.0 Hz, H-20a), 4.22 (d, J = 12.0 Hz, H-20b), 5¢ 65.2
(C-20)]; 9MNIRAIEE, i HeNEAMIRFE [on
428 (s, H-1), 5c 84.1 (C-1); 8 5.23 (dd, J=10.5, 2.4
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X1 &% 1 8 '"H.NMR (500 MHz, DMSO-dg) #1
BC-NMR (125 MHz, DMSO-d;) #37

Table 1 'H-NMR (500 MHz, DMSO-d) and ®C-NMR (125
MHz, DMSO-d;) spectroscopic data of compound 1

TRAL On ¢
1 428 (s) 84.1
2 197.1
3 6.12 (s) 126.2
4 161.1
5 3.31(d,J=10.5 Hz) 445
6 5.23 (dd, J=10.5, 2.4 Hz) 725
7 5.17(d, J=2.4 Hz) 81.3
8 50.6
9 2.69 (d, J=3.5 Hz) 427
10 52.1
11 4.77 (m) 76.7
12 3.88 (d, J=4.5 Hz) 78.8
13 84.3
14 83.6
15 5.32(s) 72.1
16 176.4
17 2.07 (s) 23.8
18 1.34 (s) 113
19 3.90 (d, J=7.4 Hz, H-19a) 71.5

4.49 (d, J=17.4 Hz, H-19b)
20 3.92 (d, J=12.0 Hz, H-20a) 65.2
422 (d, J=12.0 Hz, H-20b)

Ik 172.5
2 2.13 (s) 22.1
1-OH 6.80 (s)
11-OH 4.97 (d, J=5.6 Hz)
12-OH 7.45 (d, J=4.2 Hz)
14-OH 7.08 (s)
15-OH 6.21 (s)

Hz, H-6), ¢ 72.5 (C-6); 0y 5.17 (d, J = 2.4 Hz, H-7),
5 81.3 (C-7); 0y 4.77 (m, H-11), 6¢ 76.7 (C-11); oy
3.88 (d, J=4.5 Hz, H-12), 5c 78.8 (C-12); &y 5.32 (s,
H-15), dc 72.1 (C-15)]; 3 ANHZE [6n 2.07 (s, H-17),
5 23.8 (C-17); dy 1.34 (s, H-18), ¢ 11.3 (C-18); oy
2.13 (s, H-2"), 6¢ 22.1 (C-2)]. “C-NMR "R 171
1 ANAI o, B-ANEAIE B (6c 197.1, 161.1,
126.2). Zitr BRAE R, HENAS YA RN AN
LR/

MHALEY) 1 5 2 PRRREEE, RIL—H
FEECHR AR AL, R 15 2 B IR
2, RIS 1 RN ERRS Y AR 2
WAE TG 1 /) B 38 F H-6 [0y 5.23 (dd, J =
10.5, 2.4 Hz)] F1 C-6 (6c 72.5) B SR H.
RIREL; DR, KA Y 1
&Y 2 (X2 H 1 HABEEE S [(Oc 22.1 (C-29),

Oy 2.13 (3H, s); dc 172.5 (C-1)]. i HMBC i
B8 H-6 5 C-1fAAEmfEAHoC (B 20, BRItk liik
G 1 6 Fip SRR BRI AW 1 1)
PE . RIS AR N EER AW YRS, R
CHs-18 #ffyE My b, BP p A4, 75 NOESY ifHn]
DIFE 3] H-6 5 CHs-18 AHIC (& 2), W LLHE 6
PETHUAREE R o #%L, 11 NOESY ik Borih &
Y1 R NPT S5 EY) 2 55—
(E2). RIAEY) 1 AR D E (& D,

SRR N 1Y), fr SR N W

2 WEM1IMEZHMBC (/7)) FINOESY (V" ) #%
Fig.2 Key HMBC and NOESY correlations of compound 1

WA 2 TTEERIRIEA. ESI-MS m/z: 449 M+
Na]’, 425 [M—H], HEWAX 77N 426, &5
4 "H-NMR A1 PC-NMR #EM12L 53 7204 CapHasO0105
AHIHIE S 8. 'H-NMR (500 MHz, DMSO-dq) 6
435 (1H, s, H-1), 6.15 (1H, s, H-3), 3.11 (1H, d, J =
11.7 Hz, H-5), 1.68 (1H, ddd, J = 15.1, 11.7, 2.8 Hz,
H-6a), 2.33 (1H, dt, J = 11.7, 3.0 Hz, H-6b), 5.01 (1H,
m, H-7), 2.46 (1H, d, J = 3.7 Hz, H-9), 4.73 (1H, m,
H-11), 3.79 (1H, d, J = 3.6 Hz, H-12), 5.36 (1H, s,
H-15), 1.94 (3H, s, H-17), 1.46 (3H, s, H-18), 3.73
(1H, d, J = 7.6 Hz, H-19a), 4.64 (1H, d, J = 7.6 Hz,
H-19b), 3.99 (1H, d, J = 11.6 Hz, H-20a), 4.07 (1H, d,
J=11.6 Hz, H-20b); *C-NMR (125 MHz, DMSO-d;) 6
83.5 (C-1), 199.0 (C-2), 125.4 (C-3), 163.9 (C-4), 44.1
(C-5), 28.5 (C-6), 79.6 (C-7), 51.2 (C-8), 46.2 (C-9), 49.5
(C-10), 76.0 (C-11), 78.7 (C-12), 85.1 (C-13), 84.4
(C-14), 712 (C-15), 175.6 (C-16), 22.7 (C-17), 12.0
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(C-18), 71.1 (C-19), 65.3 (C-20). L FHdds 5 Cik4RiE
FA—, B E A 2 A yadanziolide A

e 3. Kk K. ESI-MS m/z: 433 [M+
Na]', 409 [M—H] , HEMARX 2 75t 410. 4
£+ "H-NMR F1 PC-NMR #7304 CaoHasOo,
AHIFIE S 8. 'H-NMR (500 MHz, DMSO-dg) &
425 (1H, s, H-1), 5.98 (1H, s, H-3), 2.88 (1H, d, J =
12.4 Hz, H-5), 1.67 (1H, brt, J = 12.6 Hz, H-6a), 2.13
(1H, d, J = 12.6 Hz, H-6b), 4.91 (1H, m, H-7), 2.31
(1H, d, J = 3.4 Hz, H-9), 438 (1H, m, H-11), 3.53
(1H, d, J = 5.4 Hz, H-12), 4.96 (1H, s, H-15), 1.94
(3H, s, H-17), 1.04 (3H, s, H-18), 3.6 (1H, d, J = 6.9
Hz, H-19a), 4.29 (1H, d, J = 6.9 Hz, H-19b), 1.25 (3H,
s, H-20); “C-NMR (125 MHz, DMSO-dg) J: 81.4
(C-1), 1983 (C-2), 124.0 (C-3), 163.7 (C-4), 42.3
(C-5), 27.1 (C-6), 78.6 (C-7), 48.7 (C-8), 43.7 (C-9),
47.6 (C-10), 73.7 (C-11), 79.8 (C-12), 80.6 (C-13),
83.1 (C-14), 69.0 (C-15), 173.9 (C-16), 22.1 (C-17), 10.9
(C-18), 68.5 (C-19), 18.3 (C-20). LA ¥ 5 kIR
ERA ST, Mt A 3 W T D,

e 4: TEOERRIEA. ESI-MS m/z: 435 M+
Na]’, 411 [M—H] , HERAIX 7l 412, 454
'H-NMR 1 PC-NMR #7304 CooHagOgs AN
WA 7. "H-NMR (500 MHz, DMSO-dg) 6: 3.52
(1H, d, J= 2.1 Hz, H-1), 3.65 (1H, m, H-2), 5.39 (1H,
d,J=2.0 Hz, H-3), 2.4 (1H, d, J = 14.9 Hz, H-5), 1.69
(1H, dd, J = 14.9, 1.4 Hz, H-6a), 2.15 (1H, dt, J =
14.9, 3.0 Hz, H-6b), 4.58 (1H, m, H-7), 2.06 (1H, d,
J=4.1 Hz, H-9), 3.74 (1H, m, H-11), 5.06 (1H, d, J =
4.0 Hz, H-12), 5.13 (1H, s, H-15), 1.65 (3H, s, H-17),
1.22 (3H, s, H-18), 3.82 (1H, d, J = 7.3 Hz, H-19a),
4.62 (1H, d, J = 7.3 Hz, H-19b), 1.41 (3H, s, H-20);
BC-NMR (125 MHz, DMSO-d;) J: 82.7 (C-1), 73.8
(C-2), 125.2 (C-3), 136.6 (C-4), 43.8 (C-5), 28.5
(C-6), 75.7 (C-7), 50.9 (C-8), 46.6 (C-9), 45.4 (C-10),
81.2 (C-11), 81.9 (C-12), 82.3 (C-13), 84.6 (C-14),
70.5 (C-15), 176.3 (C-16), 21.1 (C-17), 12.2 (C-18),
70.8 (C-19), 18.4 (C-20), LA A 5 SCikHRE FE A
— 5, s e A 4 D AIH T 5 Es

th&W 5. LKA, ESI-MS m/z: 419 [M+
Na]’, 395 [M—H], HEMAHX 7 ik 396, 44
4 "H-NMR Fl PC-NMR #5730 CioHa400,
AHIFIEE S 8. "H-NMR (500 MHz, CD;0D) 6: 5.95

(1H, s, H-3), 5.13 (1H, s, H-5), 1.74 (1H, dd, J = 14.2,

4.7 Hz, H-6a), 2.15 (1H, dd, J = 14.2, 2.7 Hz, H-6b),

3.95 (1H, brs, H-7), 2.29 (1H, d, J = 4.6 Hz, H-9),

4.36 (1H, m, H-11), 4.29 (1H, d, J = 2.3 Hz, H-12),

4.23 (1H, s, H-15), 2.19 (3H, s, H-18), 1.09 (3H, s,

H-19), 4.82 (1H, d, J = 6.3 Hz, H-20a), 4.45 (1H, d, J =

6.3 Hz, H-20b), 1.41 (3H, s, H-21); BC.NMR (125 MHz,

CD;0D) &: 173.1 (C-2), 1203 (C-3), 170.4 (C-4), 95.4

(C-5), 46.1 (C-6), 72.1 (C-7), 63.3 (C-8), 48.7 (C-9), 47.6

(C-10), 71.9 (C-11), 88.0 (C-12), 84.5 (C-13), 83.1

(C-14), 734 (C-15), 175.1 (C-16), 16.5 (C-17), 17.7

(C-18), 73.4 (C-19), 16.9 (C-20). LL_-¥¥i 5 cikdiiE
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