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Chemical Constituents from the Dregs of Brucea javanica
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Abstract: In order to understand the chemical constituents of dregs of Brucea javanica, ten compounds were
isolated and purified by column chromatography. On the basis of spectral data, their structures were identified as
p-hydroxybenzoic acid (1), p-hydroxy-benzaldehyde (2), 3,4-dihydroxybenzoic acid (3), 3,4-dihydroxy-
benzaldehyde (4), coniferaldehyde (5), sinapaldehyde (6), 1H-indole-3-carbaldehyde (7), 1H-indole-3-carboxylic
acid (8), p-sitosterol (9), and brusatol (10). Compounds 4-6 and 8 were obtained from B. javanica for the first
time.
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Fig. 1 Structures of compounds 1-10
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1.1 XA Apt et

Bruker DRX-500 2 % W LARAX(TMS 9
Fr, Fit -t Bruker 24 ®]); AP1 2000 J7 3% 4% (35 E Applied
Biosystems A ). CCA-1110 75 X ¥4 4144 . N-1000
JEFE 2R RANFN SB-1000 Ha#VE IR /K BHA(H AR 5T
AL AF]). IEAHREEHriER(80~100. 200~300 H,
H S TAHRAR): RAEEFER(YMC
ODS-A, 50um, HA YMC A#]): #EEHEERIR
(HFGFasq, LLIZAH GV AHER T & A FR 22 1); Sepha-
dex LH-20 (Amersham Biosciences A #]). DMSO. H
BE(or A, REEsE FIRAA A AL (Sigma
Ao BOTTEIEIN TR (254 nm). LK
A DS BT B R - £ BE (10 ¢ 90, VIV) BNk
i,

TEIHFZMRAT IR H AT, ZmEREH
MR L N AR RV IE - JE A ) 35 I ¥ [Brucea
javanica (L.) Merr]f5RsE, ARALRAE T R AR
R 2T ST Sk 5 . IR R A BT bR
294 SR RIS IE T S 1S A I - 253
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CH
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A T 10 MEE(E 1),

CHO CHO
OCH,

R 3 d, PRI 2 e e 28 AR MR 46 5 15 Ll
B MREETHOKT, RIH SR G kT B
R, kR YR RS A HEA (900 @), IF
TEEREHU)(300 g) K ER 7o U H EAEHUA)(900 g)
26 1E M RE A )2 H1(200~300 H ), LAEAG- B
(100 : 0~0 : 100)BE LY, BEMEE TLC H)=)Z
ks, & 9F 3 SR RSy, 36158 15 N5
(C1~Cas)-Cs (30 9)& 98 [E 41 (200~300 H ) ik 437,
WU A i 18K - £ 8 186 (100 & 0~0 & 100) 6 & ¥k
Jii, #3310 A4 45 (Cs1~Ca0). Cas (6.0 g)fkiX
I AR R AR E AT B alifh, LS -FEE(90 -

10~0 : 100) Ay s AHFR B 4l « Sephadex LH-20 #E
Ji A DA R e 358 ot AN 22 U I R A R )2 AT A (200~ 300
H)7r@aifh, LE5-HEE(50 @ 1)sif - LR 4
Fi5(20 © 1), 19214644 1 (5.0 mg). 3 (2.5 mg).
4 (1.5 mg)F1 9 (8.2 mg). Ces (18 )£ Jak A% (200~300
H) i o 25, WO S05- T EE(100 © 0~0 : 100)#6 2
e, 152) 8 M43 (Cea~Cos)o Ceua (8.0 g)AIE
FHEERR EHTHE(200~300 H)orgs4tifh, LAG - H
(50 © 1)fH E B BE PR L, P54 Sephadex LH-20 #Efi
FECLEAT THEE(L - 4)Befd, 1321659 5 (8.0 mg).
7 (12.0 mg)~ 8 (5.5 mg)F1 10 (100 mg). Css (1.0 g)
£ Sephadex LH-20 #E/AE LA BEGEML, SEMLE)
2 (3.2mg)#F1 6 (4.5 mg)-
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e 1 ARG S ESI-MS m/z: 161
[M + NaJ]*, 137 [M — H], T3 C/HeO3; *H
NMR (500 MHz, CD3;0D): 6 7.89 (2H, d, J = 8.7 Hz,
H-2,6), 6.83 (2H, d, J = 8.7 Hz, H-3,5); 13C NMR
(125 MHz, CDs;0OD): ¢ 123.3 (C-1), 133.6 (C-2,6),
116.7 (C-3,5), 164.0 (C-4), 170.7 (COOH, C-7). Wit
e 5 SRR IE K — 3, e 1z Ak & 0 R a3
KR

e 2 AtsRIREE S ESI-MS miz: 145
[M + NaJ*, 121 [M — H]-, 2+ 739 CsHe02; tH NMR
(500 MHz, CD;0OD): 6 9.74 (1H, s, CHO), 7.75 (2H, d,
J = 8.6 Hz, H-2,6), 6.89 (2H, d, J = 8.6 Hz, H-3,5);
3C NMR (125 MHz, CD30D): ¢ 127.6 (C-1), 130.7
(C-2,6), 114.1 (C-3,5), 162.4 (C-4), 190.1 (CHO, C-
7)o WeREHGRE 5 SCHER 1014 IE 1) — 8, e iz G
YRt} $2 2K H S

EY3 A4 ESI-MS miz: 177 [M +
Na]*, 153 [M — H]", 4> ¥ 3N C7HeOs; *H NMR
(500 MHz, CD30D): 6 7.37 (1H, d, J = 2.1 Hz, H-2),
7.35 (1H, dd, J = 8.0, 2.1 Hz, H-6), 6.73 (1H, d, J =
8.0 Hz, H-5); ¥C NMR (125 MHz, CDsOD): &
123.9 (C-1), 117.8 (C-2), 151.5 (C-3), 146.1 (C-4),
113.7 (C-5), 115.8 (C-6), 170.2 (COOH) . I itk %k 4k
5 CHR[1014RIE 1 — 5, M AN 3,4- 5%
FRHR .

&Y 4 g ESI-MS miz: 161 [M +
Na]*, 137 [M — H], 7+ ¥ 3N C/HeO3 *H NMR
(500 MHz, CD;0OD): ¢ 9.56 (1H, s, CHO), 7.20 (1H,
dd, J=7.9, 1.9 Hz, H-6), 7.18 (1H, d, J = 1.9 Hz, H-2),
6.80 (1H, d, J = 7.9 Hz, H-5); 3C NMR (125 MHz,
CD30D): § 1315 (C-1), 117.0 (C-2), 147.9 (C-3),
154.5 (C-4), 116.1 (C-5), 127.3 (C-6), 194.0 (CHO, C-
7)o WREHRE 5 SCHR[10]4RIE 1) — 8, HiE izt E
VIR 3.4- RSB HRE

WEWS  IRFEOIHR; ESI-MS miz: 201 [M +
Na]*, 177 [M - H]f, ﬁ%ﬁy\j C10H10030 IH NMR
(CDCls, 500 MHz): §9.62 (1H, d, J = 7.7 Hz, H-9),
7.37 (1H, d, J = 15.8 Hz, H-7), 7.13 (1H, dd, J = 8.2,
1.9 Hz, H-6), 7.10 (1H, d, J = 1.9 Hz, H-2), 7.04 (1H,
d, J = 8.2 Hz, H-5), 6.93 (1H, dd, J = 15.8, 7.7 Hz, H-
8), 3.92 (3H, s, 3-OCHj3); 3C NMR (CDCls, 125 MHz):
5126.7 (C-1), 109.5 (C-2), 147.0 (C-3), 149.0 (C-4),

115.0 (C-5), 124.0 (C-6), 153.0 (C-7), 126.5 (C-8),
193.5 (C-9), 56.0 (3-OCHz). itk &5 SCHk[11]#
T —E, Wiz SRR .

&6 EOHRY); ESI-MS miz: 231 [M +
Na]*, 207 [M — H], /¥~ CuH1204. *H NMR
(500 MHz, CDCls): 6 9.60 (1H, d, J = 7.7 Hz, H-9),
7.33 (1H, d, J = 15.8 Hz, H-7), 6.77 (2H, s, H-2, 6),
6.56 (1H, dd, J = 15.8, 7.7 Hz, H-8), 3.88 (6H, s,
OCHs); 3C NMR (125 MHz, CDCls): ¢ 123.4 (C-1),
103.5 (C-2, 6), 145.2 (C-3, 5), 136.0 (C-4), 151.1 (C-7),
124.6 (C-8), 191.3 (C-9), 54.3 (OCH3). W it¥ikE 5
SCHR[L2)RIE I — 80, e i SV I TS .

&M 7T FEEOFK; ESI-MS miz: 168 [M +
Na]*, 144 [M — H], 77N CoH/NO; 'H NMR
(500 MHz, CD30D): 6 9.95 (1H, s, 3-CHO), 8.22 (1H,
d, J = 7.8 Hz, H-4), 8.15 (1H, s, H-2), 7.54 (1H, d, J =
8.0 Hz, H-7), 7.31 (2H, m, H-5 and H-6); 3C NMR
(125 MHz, CD30D): ¢ 139.3 (C-2), 118.5 (C-3), 124.6
(C-3a), 121.4 (C-4), 123.2 (C-5), 124.3 (C-6), 113.6
(C-7), 137.8 (C-7a), 185.9 (CHO). i¥#i 5 ik
[L3HRIE I —3, Wi A 3-15] Wk HH i

tEYI8  TCEIHA; ESI-MS m/z: 184 [M +
Na]*, 160 [M — H]", 7> ¥ 3N CoH/NO,; *H NMR
(500 MHz, CD30D): 6 7.94 (1H, m, H-4), 7.82 (1H, s,
H-2), 7.31 (1H, m, H-7), 7.06 (2H, m, H-5, H-6); 1*C
NMR (125 MHz, CDs0OD): ¢ 133.3 (C-2), 109.8 (C-3),
127.6 (C-3a), 122.1 (C-4), 122.3 (C-5), 123.6 (C-6),
112.9 (C-7), 138.2 (C-7a), 169.4 (COOH). ik itt%ii
5 SCHR[1A1RIE (1 — L, BiE %L & Yoh 3-15 Wk
[i788

EWO B4 ESI-MS miz: 437 [M +
Na]*, 413 [M — H], 731N CaHs00; 'H NMR
(500 MHz, CDsOD): 6 5.34 (1H, brs, H-6), 3.52 (1H,
m, H-3), 1.01 (3H, s, 19-CH3), 0.93 (3H, d, J = 6.5 Hz,
21-CHs), 0.84, 0.82, 0.79 (3%3H, overlap, 26, 27,
29-CHs), 0.68 (3H, s, 18-CHs); 3C NMR (125 MHz,
CD30D): § 37.1 (C-1), 31.2 (C-2), 70.8 (C-3), 42.5
(C-4), 141.3 (C-5), 121.4 (C-6), 31.2 (C-7), 31.5 (C-8),
50.5 (C-9), 36.3 (C-10), 21.1 (C-11), 39.9 (C-12), 42.1
(C-13), 56.2 (C-14), 24.3 (C-15), 28.5 (C-16), 56.3
(C-17), 12.9 (C-18), 19.7 (C-19), 36.3 (C-20), 18.9
(C-21), 33.8 (C-22), 26.6 (C-23), 45.3 (C-24), 29.6
(C-25), 19.8 (C-26), 19.3 (C-27), 23.4(C-28), 12.0
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(C-29). Wity 5 SCHR[ISHRE 1) — 3, Wi %4k

BN B3 5
WwEY) 10 AL E A ESI-MS m/z:

543 [M + Na]*, 519 [M — H]", 4T3 A CasHs2011;
IH NMR (500 MHz, DMSO): ¢ 7.85 (1H, s, 3-OH),
5.95 (1H, m, H-15), 5.67 (1H, s, H-2"), 4.98 (1H, s, H-
1), 4.89 (1H, d, J = 4.8 Hz, 11-OH), 4.55 (1H, d, J =
7.2 Hz, H-17a), 4.14 (1H, d, J = 4.0 Hz, H-12), 4.04
(1H, t, J = 4.3 Hz, H-11), 3.68 (3H, m, 21-OCHj),
3.65 (1H, m, H-17b), 3.32 (1H, m, 12-OH), 2.95 (1H,
d, J = 13.0 Hz, H-5), 2.69 (2H, g, J = 2.7 Hz, H-1),
2.21 (1H, d, J = 4.1 Hz, H-9), 2.16 (3H, d, J = 0.9 Hz,
4'-CHs), 2.13 (1H, m, H-6a), 1.95 (3H, d, J = 0.9 Hz,
5'-CHj3), 1.79~1.73 (4H, overlap, H-6b, 18-CHj3), 1.29
(3H, s, 4-CH3); 3C NMR (125 MHz, DMSO): § 48.7
(C-1), 192.7 (C-2), 144.2 (C-3), 128.3 (C-4), 41.0 (C-
5), 28.6 (C-6), 82.5 (C-7), 40.5 (C-8), 39.8 (C-9), 44.7
(C-10), 71.3 (C-11), 74.5 (C-12), 81.2 (C-13), 48.5
(C-14), 67.2 (C-15), 167.2 (C-16), 72.2 (C-17), 13.1
(18-CHs), 15.0 (19-CHs), 169.9 (C-20), 52.0 (21-
OCH3), 164.1 (C-1'), 114.8 (C-2/), 158.1 (C-3'), 26.8
(4-CH3), 19.9 (5'-CHa). £ 55 SCHR[16] 458 11
—8, WA IR R

2 AR

N FRERAE Z AT SRR A R A & i 2
ProrBFB, MWIET 2483485 10 Mes
Vi, GIESNT, AlEE N MERERHER (1)
WHFRIER I (2). 34- IR HER (3). 34-—
RIS (4). WAMERE (B). YT RE (B). 3-MlWk
HEE (7). 3-MIBRHIR (8). p-Ar ¥ (9) MBS JIH
iE (10). thEY) 4~6. 8 N E IRMIGHHT 43 B 192,
&Y 2~8 N E IR MNIEIHF 25 h 4y 543 31

ks, FPHEEE (10)EA A B iR . PuE.
PO . LRSI, BHBWHECR, BEEDN,
R, VP2 A e e &, #AT45H
B, G R R KB R N BR R AT A I
PR (10)ik w4 AT 2538 2557, Re s 4 i
HE, WREIT AT R TN Y, R
B INAR 22 5 20 B IRUEA B8 A A T 24 ) 1) UK
YRS, AR — P E T T 2B R
SR, OoF TR AR - SR B A A R R B

HEME

SEHR

[1] LIUJH,JINH Z, ZHANG W D, et al. Chemical constituents of plants
from the genus Brucea [J]. Chem Biodiv, 2009, 6(1): 57-70. doi: 10.
1002/chdv.200700409.

[2] Editor of Chinese Material Medica, State Administration of Traditional
Medicine of China. Chinese Material Medica [M]. Shanghai: Shanghai
Science and Technology Press, 1999: 7.

EZPELGERR (hEAR) mEs. PEARE M) Lk b
R EOR TR, 1999: 7.

[3] SU Z W, HUANG H J, LI J L, et al. Chemical composition and
cytotoxic activities of petroleum ether fruit extract of fruits of Brucea
javanica (Simarubaceae) [J]. Trop J Pharm Res, 2013, 12(5): 735-742.

[4] CHUMKAEW P, SRISAWAT T. Phytochemical and antimalarial
screening of Brucea javanica plant extracts [J]. J Chem Pharm Res,
2014, 6(12): 253-256.

[5] GUO Z, VANGAPANDU S, SINDELAR R W, et al. Biologically
active quassinoids and their chemistry: potential leads for drug design
[9]. Curr Med Chem, 2005, 12(2): 173-190.

[6] CHUMKAEW P, PECHWANG J, SRISAWAT T. Two new antimalarial
quassinoid derivatives from the stems of Brucea javanica [J]. J Nat
Med, 2017, 71(3): 570-573. doi: 10.1007/ s11418-017-1089-2.

[71 ZHAO L J, LI C, ZHANG Y, et al. Phytochemical and biological
activities of an anticancer plant medicine: Brucea javanica [J]. Anti-
cancer Agent Me, 2014, 14(3): 440-458. doi: 10.2174/1871520611313
6660336.

[8] WANG Q. Studies on chemical constituents from the dregs of Brucea
fructus [D]. Guangzhou: Guangdong Pharmaceutical University, 2016.
ERE AN TR TS [D]. )M TTRERER S,
2016.

[91 ZHANG Y J, NIE H, ZHOU D X, et al. Chemical constituents of
Mallotus conspurcatus [J]. Chin Trad Herb Drugs, 2017, 48(11): 2172—
2176. doi: 10.7501/j.issn.0253-2670.2017.11.003.

TR, M, R, & B ER ETR [J]. R,
2017, 48(11): 2172-2176. doi: 10.7501/j.issn.0253-2670.2017.11.003.

[10] ZHANG D, LIU W G, YANG L, et al. Chemical constituents of
sterile fronds of Osmunda japonica [J]. Chin Pharm J, 2013, 48(8):
587-589.

KA, AT, B, A5 RIE IR AL T ST [1).
2244k, 2013, 48(8): 587-589.
[11] DING L F, WANG H Y, WANG K, et al. Chemical constituents from

Fokienia hodginsii [J]. Chin Trad Herb Drugs, 2017, 48(4): 639-643.



298 s A R R

07 %

doi: 10.7501/j.issn.0253-2670.2017.04.004.
THRSE, EHEIR, TN, . WA ER O D] hEg,
2017, 48(4): 639-643. doi: 10.7501/j.issn.0253-2670.2017.04.004.

[12] CAO Y G, ZHENG X K, QI M, et al. Phenolic constituents from fruit
of Gardenia jasminosides var. radicans [J]. Chin Trad Herb Drugs,
2017, 48(22): 4615-4619. doi: 10.7501/j.issn.0253-2670.2017.22.004.
HEN, BRI, &, & KNE T BRI (] b,
2017, 48(22): 4615-4619. doi: 10.7501/j.issn.0253-2670.2017.22.004.

[13] WANG C, YANG Y, MEI Z N, et al. Cytotoxic compounds from
Laminaria japonica [J]. Chem Nat Compd, 2013, 49(4): 699-701. doi:
10.1007/s10600-013-0711-0.

[14] ZHANG Y, CHEN Q, LIU L L, et al. Isolation and identification of
chemical constituents from Althaea rosea (Linn.) Cavan. (I) [J]. J
Shenyang Pharm Univ, 2013, 30(5): 335-341. doi: 10.14066/j.cnki.
€n21-1349/r.2013.05.004.

HAh, BRAK, XUBNEN, 55 gE2G RS I B S A5 e

() [1. JLBHZYRIR-244R], 2013, 30(5): 335-341. doi: 10.14066/].
cnki.cn21-1349/r.2013.05.004.

[15] LI AF, SUN AL, LIU R M, et al. Chemical constituents of Trichosanthes
kirilowii peels [J]. J Chin Med Mat, 2014, 37(3): 428-431.

PR, VRS, MR, 55 REHEREALE AT [O]. e,
2014, 37(3): 428-431.

[16] HARIGAYA Y, KONDA'Y, IGUCHI M, et al. Spectroscopic studies of
brusatol [J]. J Nat Prod, 2004, 52(4): 740-748. doi: 10.1021/np5006
4a012.

[17] NOORSHAHIDA A, WONG T W, CHOO C Y. Hypoglycemic effect of
quassinoids from Brucea javanica (L.) Merr (Simaroubaceae) seeds [J]. J
Ethnopharmacol, 2009, 124(3): 586-591. doi: 10.1016/j.jep.2009.04.058.

[18] REN D M, VILLENEUVE N F, JIANG T, et al. Brusatol enhances the
efficacy of chemotherapy by inhibiting the Nrf2-mediated defense
mechanism [J]. Proc Natl Acad Sci USA, 2011, 108(4): 1433-1438. doi:
10.1073/pnas.1014275108.



