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v ' OCH, bz | CH, ©/R /0” OH on
""\/%/"\/@E R. R:'m H mm) HO. 0, ,.:.:j
I | £ e Ry ¢ 2
= ; OR, Ry oG 1 OH
o 0 OH O on
1-11 12,13 14,15 16,17
Bl BEEPEMELSYUHLEEN
x1 BHEPHEMEUERS

%5 RIRAR e &4 4 Fr Rel
1 R;=R,=H. R,=R;=0H Quercetin 4
2 Ry =glc(6-1)rha, R;,=R;=0OH, Ry=H Rutin 5
3 Ri=gle, R;=R;=0H, R,=H Quercetin-3-O-3-D-glucoside 6
4 Ry =2""-O-galloy-p-D-glc, R;=R;=R;=0H Quercetin-3-0-(2"-O-galloy) -p-D-glucoside 6
5 Ri=rha, R;=R;=0OH. R;=H Quercetin-3-O-a-L-rhamnoside 5
6 Ri=R;=H. R,=R,=0H Kaempferol 4
7 Ri=gle, Ry=H, R, =R,=0H Kaempferol-3-O-B-D-glucoside 5
8 Ry=ara, R,=R,=O0OH, R;=H Kaempferol-3-O-a-L-arabinoside 5
9 R;=rha, R;=R,=O0OH. R;=H Kaempferol-3-O-a-L.-rhamnoside 7
10 Ri=H. R, =R;=R,=0H Myricetin 8
11 Ri=rha, R.=R;=R,=0OH Myricitrin 8
12 Ri=R,=CH;., R;=0CH;., R,=0H 6,7,8,2 -tetramethoxy-5,6"- dihydroxy flavone 9

13 Ri=R;=R;=R,=H 5,7-dihydroxy-8-methoxy flavone 9
14 R=H Demethoxymatteucinol 10
15 R=0CH; Matteucinol 10
16 2R (+)-Catechin 11
17 2S (-)-Epicatechin 11
18 Ri=H., R, =0H Procyanidin B3 10
19 Ri=0OH, R, =H Procyanidin B4 10
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Rs0 OH OH
RO
20~-22 23-27 28 20-33
2 BEREPBEREMTEDHNLESEN
x2 BRETHNBRUZRSRETEY

£ R R HAG L& 4 Fr Ref
20 R=H Gallic acid 6
21 R=CHj3; Methyl gallate 6
22 R=CH,CHj; Ethyl gallate 8
23 Ri=R;=R,=R;=H,. R, =galloyl 6-O-galloyl-p-D-glucose 5
24 Ri=R;=H. R; =R, =R; =galloyl 1,2, 3-tri-O-galloyl-p-D-glucopyranose 5
25 Ri=R;=H. R, =R3; =R, =galloyl 1,2,6-tri-O-galloyl-B-D-glucopyranose 6
26 Ri=H, R;=galloyl, Rs=R;=Rs;=galloyl 1.,2.3.6-tetra-O-galloyl-5-D-glucopyranose 5
27 R;=R;=R; =R, =R;=galloyl 1.2,3,4,6-penta-O-galloyl-3-D-glucopyranose 7
28 R=galloyl 5-O-galloylquinic acid 6
29 R, =COOH, R;=R;=O0H, R;=galloyl X2 Trigallic acid 5
30 R;=COOH, R;=R;=0CH;. Ry=0H Syringic acid 12
31 R, =CHO, R;,=H, R;=0CH;, Ry =0OH Vanillin 13

R, =CH;CH;OH,
32 4-hydroxy-3-methoxy benzene-ethanol 12
R,=H, R;=0CH;. R,=0H
4-methoxy-6-(2',4-dihydroxy-

33 R,=R;=O0OH, R, =CHj;, Ry=a 12

6-methylphenyl)-pyran-2-one
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LR 3.5k 3,
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62,63 Tirucallane-type Sapelin E acetate (71) Azadirone (72) Taosendanin (73)
triterpenoid (70)
B3 BEP=ZERLEVNLEENY
x3 BEPHZIERLERSD
9T R A URER ER S Ref
34 Ri=0, R, =COOH 3-ox0-12-en-28-oic acid 11
35 Ri=O0OH., R;=CH; a-betulin 12
36 Ry =0OH, R; =COOH Ursolic acid 11
37 R=0 Betulonic acid 11
38 R=O0OH Betulic acid 11
39 Ri=0Ac., R, =0OH, R;=H 11la-hydroxygedunin 14
40 Ry =0Ac, R;,=H, Ry=0H 11B-hydroxygedunin 14
41 Ri=H, R, =0OH, Ry=H 7-deacetoxy-7a , 11a-dihydroxygedunin 14
42 Ri=H. R;=H, R;=0H 7-deacetoxy-7a , 11p-dihydroxygedunin 14
43 Ri=0Ac., R,= R3;=H Gedunin 14
44 Ri=0Ac, R;= R;=H 7-deacetoxy-7a- hydroxygedunin 14
45 Ri=0Ac, R;= R;=0 11-oxogedunin 14
46 Ri=R;=R;=0Ac. R;=R; =Rs=R;=H. A2 Toonin A 12
47 Ri=R;=R;=R;=Rs=R;=H, R;=0Ac, A12822:23 Proceranone 12
48 R =R;=R;=R;=R;=Rs=H, R;=0Ac, A!:2822:23 6-acetoxyobacunyl acetate 15
49 Ri=R;=R;=R;=R;=R;=H. R, =0Ac., Al2822.23 7a-obacunyl acetate 15
50 Ri=R,=O0Ac, Ry,=R;=R;=R;=R;=H, A% 7a-acetoxydihydronormilin 15
51 Ri=R;=R:=R¢=R;=H, Ry =0H, R, =0Ac, A!-2822.23 118-hydroxy-7a-obacunyl acetate 16
52 R =R;=R;=R;=H. R;=R; =0, R;=0Ac, Al-2t22:23 11-oxo0-7a-obacunyl acetate 16
53 Ri=R;=R;=R;=H. R, =R;=0., R, =0H. Al-2&22.23 11-oxo-7a-obacunyl 16
54 R:=R;=Rs=R;=H, R;=0H, R;=R;=0Ac, A% 11p3-hydroxycncorin G 16
55 R;=Rs=R;=H., R, =R; =0, R =R;=0Ac, A?% 11B-oxocncorin G 16
56 Ri=R,=0Ac, R;=R;=R;=H, Rs=Rs=0H Cedrellin 15
57 Ri=R;=0Ac Toonin B 12
58 Ri=0Ac. R;=Nil, Ry3=R,=CH;. R; =0, Al:2&14.15 Grandifoliolenone 17
59 Ri=H. R, =R,=CH;, Ry;=Nil, R; =0, A7 Bourjotinolone A 12
60 Ri=H, R,=Nil, Ry=R,=CHj, R;=b, A1 Tirucallane-type triterpenoid 17
61 Ri=H. R;=Nil, R3=CH;., Ry=CH,OH, Rs=b, A" Tirucallane-type triterpenoid 17
62 R=0 Piscidinol A 17
63 R=p-OH Hispidol B 17
64 R;=Nil, R,=CHj, R;=H, 21R., A" 2la-methlmeliandiol 17
65 Ry =Nil, R,=CH;. R;=H, 21S, A" 218-methlmeliandiol 17
66 R, =R,=CH;, R;=Nil, R;=0H, R; =0, 21R, A1 3-O-acetyl-21R-O-methyltoosendanpentol 17
67 R;=R,=CH;. R;=Nil. Rs=0H. R;=0. 21S. A" 3-O-acetyl-21S-O-methyltoosendanpentol 17
68 R;=R,=CHj;. R;=Nil, Rs;=0H, R;=b, 21R, A1 Tirucallane-type triterpenoid 17
69 Ri=CH;, R;=Nil, R3=0H, R,=CH;OH. Rs=b, 21S, A" Tirucallane-type triterpenoid 17
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L EHE® B5 SHEERERLAMOLLEEN
x4 BHEPHNERERLERS
i s R HUE 5 W 44 Bk Ref
78 Ri=R;=H. R;=0CH;, R,=0H Scopoletin 10
79 Ri=R;=H. R;=0CH;3, R, =0H Isoscopoletin 12
80 Ri=R,=O0OCH;, R,=CH3;, R3=H 4,7-dimethoxy-5-methyl coumarin 7
81 Ri=c., R, =0OCH; Ficusesquilignans A 18
82 Ry =0CH;, R;=c Ficusesquilignans B 18
5 BmILEY WK 6.5 5.
0 0 SR 0 0 SR SR =
P . A :
HO n N COOH HO N COOH v
- H NH, H HN7 Scoon
85, 86 87,88 89,90
E6 EEFERULEUHLELEN
x5 BHRINERULEY

#i5 R HUft kG W) 24 Fr Ref

85 R=d (S.S)-y-glutamyl-(cis-S-1-propenyl) thioglycine 19

86 R=f (S,S)-y-glutamyl-(trans-S-1-propenyD) thioglycine 19

87 R=d 7-glutamyl-(cis-S-1-propenyD) -cysteine 19

88 R=1 7v-glutamyl-trans-S-1-propenyl-L-cysteine 19

89 R=d cis-S-1-propenyl-L-cysteine 19

90 R=f{ trans-S-1-propenyl-L-cysteine 19

6 HEWKEY

BRLLEAE S oh i T T 0 e V3 T IR 2
Ii% (Eicosanoic acid ethyl ester, 91)5% [ 1F = -} 7N %% B (n-
Hexacosanol, 92)™" | H ## %t (n-Dodecane, 93) ™% | K it & R
(Lignoceric acid,94)™* (225 K # & (Aloeemodin, 95) M | it
H (Adenosine,96) . b- 4 {i§ ¥ (b- Sitosterol, 97 )12 | & fif i
(Stigmasterol, 98)% [ 3-¥3 F-5, 6-FF 48 -7-megastigmen-9-fii
(3-hydroxy-5,6-epoxy-7-megastigmen-9-one, 99) " FIHE & C
(Toonin C, 100" 4F, ILE 7,

0

YL FEN R < — o 2 ) T B Al ) 5 R A B R A
BT BAT R E A S A5 AR s O R — 20k o O 4 R Y
103 AL P A BR 2 2 A A7 TE TG ARG FE O R L I R ) —
L 5 = 22 4L 50 A R R AT v 2 0 ) O I A HG A%
Lo A7 TERC AL AC HE O 28 L X L e — 4R 454

AT ST L HE T A 23 G5 R R 7 BRDT T A B I 45 T 2
M 118 0 T B il 2 3 5 R AR AR & 38 3 X AN [ 7 e A e o R AT 4
I S B TR A A 28R o B8 E1 R J H B TRR ) kL ]
FEFARK . — Ny M 256 P BT & AT 2003 T L

. o P T I 5 4R T 75 4 018 M 255 4 o 3% R Y S 1
;\(\w“ ﬁ% @ o FRHBERTHEMK. X SR SEGNER 8. It

Hal¥ NﬂN y\(m HO' S b i i R
Sb LA T A B 7 X R O R R TR A A T

0.

3-hydroxy-5,6-epoxy-T- Toonin C (100)

megastigmen-9-one (99)
E7 BHEPHEALSUHNLFEN

T BEMARBSNELLEMEAMEMENXR

FEH R 25 FNE Y 18 5 R B TP 25 TF 90 1 R 8 Tk R UK
P A5 20 B8 158k R R BT M AR s P 2 O S A R
B T AT A P 2 22 2 A3 2 R R R NS LB B
LR DAL 380 22 UL ™ 4 9 Jo B il i BT B R AR R 5 i LR A
N Y B — DA PR E R R, R A ERE

Adcnosine (94)

TR R R T L4 50k 6.67 A1 451 T LG L Y
JUT P b 5 A I 9 L 000 4 /N T 1, R T AR R LA
F4 5 2 W 20 5 P9 S A4 4 T LA 1A R A I L 25 5 2 6 1
A —E LR,
8 EEMENUZERTHISH

RHEE L) GC-MS Xt F 25 P L M A AT T
0T LR T 30 Bl Ak Ay, BRMEETY SR OHS-
SPME/GC-MS It F 8 AR A #s 28 20 b 25 26 Ak



— 400 —

53 T I ZE TR S SE 46 AR AT
9 REERE
R — b R R VR R T 0 25 TR L e A
R S0 0T 7 s A A, B T B 2 3. BRI ST R BT
T PR 2 A A BT R L B S AL L I B A 2 AR s
P 5 [ N AP 5 00 A i P B AR 2 L TR R T — SR RO TR A
WFSE R B & A0 G W A Fh 26 6 6 L SR (AR 3k — B A 5T T
R H RAFIY — R 2 R AR PR . UL AL ST R
it I e i 2 A 2 7 A BA I a3 Y e R L 25 A L T B
B 20 43 22 18] (¥ G Z o LA T Sy 4 10T 3t 1) 8% A8 s - 4y Jo B it 2
3 S5 AR RE O R A I 2 103 S e
2% 30k :
(1] A MBS — B0 a5 .1998. (1) .71,
Yu CB. Forest vegetables: Toona sinensis[J]. Plants, 1998, (1) 71.
[2] M h R 2509095 4. A 1E b 5 2530 4 . FOIFIMI b Bt AR T A i
#.1978.
Compiler of National Chinese Herbal Medicine. National Chinese herbal
medicine: Vol.2L M]. Beijing: People's medical publishing house, 1978,
[3] ShRk A M i TR BRI ], 47 dlon T4 1), 2005, (8) : 70-71.
Ma QX. Process and cultivate technology of Toona Sinensis[J]. Acad Per
Farm Prod Proc, 2005(8):70-71,
[4] Wang K, Yang C. Zhang Y. Phenolic antioxidants from Chinese toon

(fresh young leaves and shoots of Toona sinensis) [J]. Food Chem. 2007,

101(1): 365-371.

—
o
[}

Cheng KW. Yang RY. Tsou SC. et al. Analysis of antioxidant activity and
antioxidant constituents of Chinese toon [J]. ] Funct Foods. 2009, 1(3):
253-259.

[6] MM Hsieh., CY Chen. SL Hsieh, et al. Separation of phenols from the
leaves of Toona sinensis (Meliaceae) by capillary electrophoresis [J]. ]
Chin Chem Soc, 2006, 53(5): 1203-1208.

TR B AR A 2 R R Al A A WS L) ] 2 2 e
&.2013,48(1):22-24.

07

[E}

Shen YP. Zhong XX, Yu X]J. et al. Chemical constituents of Toona sinen-
sis leaves[J]. Chin Harmacol J, 2013, 48(1); 22-24.

[8] MMEA M R G2 55, B iAo S AR s PE B e st R [ C L BN
S5 /N Ji A AR 2 B ] 2 R S i 23 . 2007,
Yang SJ, Yang s, Song BA, et al. Advances on chemical components and
bioactivities of Toona sinensis| C]. Hangzhou: Proceedings of 8th National
Conference on Pesticides Creation and Production, 2007.

L9 Wr i, BTk g AR 3 45 7 e 09 £l 27 e oy S 25 BV I se itk Jee [0 ). K
R 2B, 2008,22(4) 1 315-317.
Chen YL, Ruan ZP, Lin LS, et al. Research process on chemical constitu-
ents and pharmacological effects of Toona sinensis [J]. ] Changzhi Med
Coll, 2008, 22(4): 315-317.

[10] Zhao J. Zhou XW. Chen XB. et al. a-glucosidase inhibitory constituents

from Toona sinensis[J]. Chem Nat Comp, 2009, 45(2) . 244-246.

[11] Yang SJ. Zhao QX, Hong M. et al. Antiproliferative activity and apopto-

B AU R 2R oAl 2014 4F 7 A AR 30 B 4 M)

sis-inducing mechanism of constituents from Toona sinensis on human
cancer cells [J]. Cancer Cell Int, 2013, 13 12.

[12] Dong XJ; Zhu YF, Bao GH, et al. New Limonoids and a Dihydrobenzo-
furan Norlignan from the Roots of Toona sinensis[ ]J]. Molecules, 2013,
18(3): 2840-2850.

[13] 5, £ B, M BURF, 55, &% 702l pr e )] b iE 2 55,
2013,24(27) :2540-2541.

Li ZL, Wang XB, Ran DS, et al. Study on chemical constituents of fruits
of Toona sinensis[]J]. China Pharm, 2013, 24(27) . 2540-2541.

[14] Mitsui K. Saito H. Yamamura R, et al. Hydroxylated gedunin deriva
tives from Cedrela sinensis[J]. J Nat Prod, 2006, 69(9);: 1310-1314.

[15] Luo XD, Wu SH, Ma YB. et al. Limonoids and phytol derivatives from
Cedrela sinensis[ ] . Fitoterapia, 2000, 71(5): 492-496.

[16] Mitsui K, Maejima M. Fukaya H. et al. Limonoids from Cedrela sinensis
[J]. Phytochemistry. 2004, 65(23): 3075-3081.

[17] Kurniko M, Hiroaki S, Ryota Y, et al. Apotirucallane and tirucallane
triterpenoids from Cedrela sinensis[]]. Chem Pharm Bull, 2007, 55(10) ;
1442-1447.

(187 i A #5524, 45, Bl 1AL o AR SEL]. =g h B2 2 B
42,2011,34(6):21-23,27.

Hou L, Fu YH, Tang GH, et al. Study on chemicalconstituents of Too-
na sinensis[J]. J Yunnan Coll Tradit Chin Med, 2011, 34(6) . 21-23,27.

[19] Li JX, Eidman K, Gan XW, et al. Identification of (S,S)-y-Glutamyl-
(cis~S-1-propenyl) thioglycine, a naturally occurring norcysteine deriva-
tive, from the Chinese vegetable Toona sinensis[J]. ] Agric Food Chem,
2013, 61(31). 7470-7476.

[20] 2% [l AR WERT B H B o 45, 7 M S 119 Ak 2 0 2 A LD 0. vl [l B2 g 24
4 5.2006,26(8) :949-952.

Li GC, Yu XX, Liao RF, et al. Chemical constituents of the bark of Too-
na sinensis[ J]. Chin Hosp Pharm J, 2006, 26(8): 949-952.

[21] 07 BT et i £, 3 T 443 25 4 ™ R 0 S [A] T 22 4 4 i i 4y o 8
248 0% A 4 (9 3 LB AT (], T RE2,2013,44(2) :170-173.

Liu D. Jia XB. Xiao W. Comparison on active flavonoids in Ginkgo biloba
extract from different manufactories based on "component structure" the-
ory[J]. Chin Tradit Herb Drug, 2013, 44(2): 170-173.

[22] Y Shen, H Yang, G Xia, et al. Isolation of gallic acid and methyl gallate
from Folium Toonea Sinensis and validated method for their quantitation
using L.C based technologies[ ]]. Acta Chromatogr, 2013, 25(4); 1-15.

[23] SHuili. s 2835 Ak 2 o3 43 L) 1. ARk R IR, 2013, (5) 147~
148.

Wu YX. Analysis of chemical constituents of volatile oil from stem of
Toonea Sinensis[]]. Bullenin Agr Scie Technol, 2013, (5): 147-148.

[24] BRHEE B [ B RS0, 55 HS-SPME/GC-MS #: 43 87 5 #e 28 L 10 45 %
PEAEE R LI ], R AN4E 12,2009.26(11) :1080-1084.

Chen CJ, Yang GE, Yuan L], et al. Analysis of volatile components from
Toonea Sinensis (A Juss.) Roem Buds and Leaves by Headspace-Solid
Phase Micro-extraction Gas Chromatograph-Mass Spectrometry[ ] ]. Fin

Chem, 2009, 26(11): 1080-1084.

(h#.EF)



