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Chemical constituents of stir-fried Melia toosendan fruits™

'Chengdu University of Traditional Chinese Medicine, Chengdu 611137, China

2Chengdu Institute of Biology, Chinese Academy of Sciences, Chengdu 610041, China

ANbiwny The fruit of Melia toosendan is a traditional Chinese medicine with certain toxicity which could be reduced through
stir-frying. For a comprehensive understanding of the detoxification mechanism of processing, this paper investigated the
phytochemical differences between the raw and stir-fried fruits of M. toosendan. The EtOAc extracts of the raw and stir-fried
M. toosendan fruits containing toxic nor-triterpenes were separated into four fractions by silica gel column chromatography

under the same conditions. The fractions were analyzed by ESI-MS and ESI-MS/MS in positive ion mode and compared. The

chemical constituents in the stir-fried fruits of M. toosendan were also compared with those previously reported in the un-

fried fruits. The results showed that the toxic nor-triterpenes in raw fruits of M. toosendan were almost decomposed during
the high temperature (200 °C) process of stir-frying. Three compounds were isolated from the stir-fried fruits of M. toosendan
by repeated silica gel column chromatography and identified as meliasenin B (1), clemaphenol A (2) and balanophonin (3) by
NMR analysis. Compounds 1-3 were isolated from the stir-fried fruits of M. toosendan for the first time. We believed that

decomposition of the nor-triterpenes is the possible detoxification mechanism of processing of M. toosendan.
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Fig. 1 MS spectra of the four fractions Fr.1 (A), Fr.2 (B), Fr.3 (C) and Fr.4 (D) from raw M. toosendan fruits.
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Fig. 2 MS spectra of the four fractions Fr.5 (E), Fr.6 (F), Fr.7 (G) and Fr.8 (H) from stir-fried M. toosendan fruits.
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Fig. 3 Compounds 1-3 from the stir-fried M. toosendan fruit.
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Table 1 MS and MS/MS analysis of nor-triterpenes from raw and stir-fried M. toosendan fruits

oy ThE Az iy g . ]
I d 7z ) LA . : .
Poziﬁfgcfﬁmn :)'?nd Molecular weight ~ Raw fruit I\éiﬁiscﬁr{iftfiﬁ e:(a*l?s{ﬁjid %ﬁg COI;ZILE;ion il Eratiis
P (MW) [M-+Na]" p [M-+Na]"
i ; 55 SR B A IR
| *
1|44 % * Toosendanin 574 597 565, 537, 497 Consistent with literature data J& Not found
) Dy Ll
* 40 5}
Volkensin 584 607 561, 547, 507 Consistent with structure 4 Found
SR A
Meliatoxin B1* 658 681 635, 621, 579, 519 54 T’AJ”ZJ 0 J& Not found
Consistent with structure
12-0-ethyl-1-deacetyl SER LYk
nimbolinin B* 612 635 589, 575, 535, 489, 475,435 Consistent with structure A Found
S kg
Trichilinin E* 590 613 553, 4915 ez MQ% 0 55 Weak
Consistent with structure
b ol LY. i 1Y 4 Bk = R AIE
No matched MW 536 559 541,527, 499, 459 Meet nor-triterpene features IF, Wyt o
2 R ICRL P4 A
No matched structure 346 369 523,509, 469, 423, 409 Meet nor-triterpene features 7 Not found
JEVCHL ST T A B = RRAE -
No matched MW 312 593 563,495, 463 Nor-triterpene features 25 NiBir e
JEVL L 5y ¥ b 4 B = R AIE
No matched MW 386 609 563, 549, 509, 463 Nor-triterpene features 7% Not found
P 15 4 B = RHAE
No matched MW 674 697 637,595,535 Nor-triterpene features 7 Not found
S5 F AN C TF & B = R AT .
No matched structure 682 705 645, 605, 557 Nor-triterpene features 28 Wi o
JeVE AL o F it 4 B = R AIE
No matched MW 708 731 631, 569, 523, 469 Nor-triterpene features 7% Not found
b ol LY i 6 I =0 R AE .
No matched MW 716 739 679, 637,577 Nor-triterpene features 7 Not found
L i o WaN | Sy =¥
JEICA T 4 728 751 705, 691, 645 11 & =i R & Not found

No matched MW

Nor-triterpene features

1 NFRARTLUE B, Az &) BT P 8 g i 21 0k &2 9 5 =
A A FE S S, Hhs i bE& W (FRhir e s ) 51
BRET- v AR B R 43R TS R AR AR R, 55 AME I B A 975 &
¥ =15 3% RR AR 0 A5 o A LA TR TP 43l . [RIARE R 4y
P& T, BT VolkensinAfl12-O-ethyl-1-deacetyl nimbolinin B
Z AN, A R e = 2 R A D LT R R B 8 fF
SRS,
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Meliasenin B (1): C;,H,,0,, H {4 & (MeOH) , mp
206.5-207.0 °C, [a] -4 (¢ = 0.125, CH,0H) . 'H-NMR (600
MHz, CDCL,) 6: 574 (1H, d, J=2.6 Hz, H-7) , 5.13 (1H, m,
H-24), 418 (1H, td, J = 10.2, 7.8 Hz, H-16), 3.24 (1H, dd,

J=14,32Hz, H-3), 293 (1H, m, H-9), 2.47(1H, ddd, J
=12.4,79, 4.6 Hz, H-20), 2.37(1H, dd, J = 13.7, 10.2 Hz,
H-15a), 2.17(1H, dd, J = 14.5, 9.4 Hz, H-17), 2.14 (2H,
s, H-5), 2.08 (1H, dd, J = 14.7, 7.1 Hz, H-23) , 1.90 (2H,
m, H-11, 22), 1.81 (1H, m, H-12), 1.72(3H, s, H-26), 1.71
(1H, m, H-1b), 1.65 (3H, s, H-27) , 1.64 (1H, m, H-11) ,
1.63 (1H, m, H-2b) , 1.53 (1H, m, H-2a) , 1.43 (1H, m,
H-22), 140 (1H, m, H-1a), 1.30 (3H, s, H-28), 1.28 (3H, s,
H-30), 1.15(3H, s, H-18), 1.01 (3H, s, H-29), 0.90 (3H, s,
H-19) . LA 24 5 SCRR (151438 19 16 & ) Meliasenin B
BA—FL
Clemaphenol A (2): C,,H,,0,, FH KK, [a]>> +72 (¢ =
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0.035, CHC,) . '"H-NMR (600 MHz, CDCIl,) 6: 6.90 (2H, brs,
H-2', 2"), 6.88 (2H, d, J= 8.7 Hz, H-5, 5") , 6.82 (2H, dd, J
=8.1, 1.1 Hz, H-¢', 6"), 5.63(1H, s, -OH) , 474 (2H, d, J =
39Hz, H-2, 6), 425(1H, dd, J=89, 6.7 Hz, H-40r8) , 3.90
(3H, s, H-OCH,) , 3.88 (1H, dd, J=9.2, 3.3 Hz, H-4 or 8) ,
3.10 (2H, m, H-1, 5). "C- NMR (150 MHz, CDCl,) : 146.7
(C-3', 3"y, 1453 (C-4, 4") , 133.0 (C-I', 1"), 119.0 (C-6', 6") ,
114.3 (C-5', 5"), 108.7(C-2', 2") , 85.9(C-2, 6) , 71.7(C-4,
8), 56.0 (C-OCH,) , 54.2(C-1, 5). LA F¥cdi 5 SCk 16138
f)4kA- 4 Clemaphenol ABY 45 e Ax— 3%

Balanophonin (3): C,,H,,0,, B @4l (MeOH) , mp
158-160 °C., [o>> +2.6 (¢ = 0.80, CH,0H) . 'H-NMR (600 MHz,
CDCl,) 0: 9.65(1H, d, J= 7.7 Hz, H-9'), 741 (1H, d, J =
158 Hz, H-7'), 713 (1H, s, H-6') , 7.05 (1H, brs, H-2') , 6.89

(3H, brs, H-2, 5, 6), 6.61 (1H, dd, J=15.8, 7.7 Hz, H-8') ,
5.64 (1H, d, J=7.3 Hz, H-7) , 3.95(2H, m, H-9), 3.93 (3H,
s, H-OCH,) , 3.87(3H, s, H-OCH,), 3.68 (1H, m, H-8). °C-
NMR (150 MHz, CDCL,) 6: 193.5(C-9") , 153.0 (C-7') , 151.6

(C-4"), 146.8(C-3), 146.0 (C-4) , 144.8(C-3"), 132.3(C-
1),129.2(C-6), 128.2(C-5"), 126.5(C-8'), 119.4(C-6') ,
118.2(C-5), 114.5(C-1") , 112.4(C-2") , 108.8 (C-2) , 89.0 (C-
7), 64.0(C-9), 56.1(C-OCH,), 56.0 (C-OCH,) , 53.0 (C-8).
VA1 55 SR (17140038 1Ak Py Balanophonin £ 4 S A — 3.

FIF S B R L 400 i e S 25 M (5 B
[CE W =S N IRV ST 75 % TE - = = VN % o N <5 i3 T
SRR, BT A8 75 A0 R = 1 28 07 e ol 3 R v R 4
BT WS, XA B Hb R R 1 BRF 0 1 A 22k i AR k. I
B 19 B = W5 2 Ak A 0 e M o o R ) A i T R R PR X
AL A — R AL E ALY, TESTR (200 °C) SRR T
W Fp K HE T K B8 B R s g BT B8 ) TR AE P R I R A T
Z IR, A SO T B A3 B 0 34N A B A A S RN S
Bifrfe, RVILEE 8 F2E , i Balanophonin (3) B A HiH
AN A B Y, AT AR S BT I RE IR B AT L
o Z—.
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