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kol R 4T, B2 o4, ZagHk!
1. W RGREEZ 24, W TFE 475004
2. KA RIS e E LI E, W JTE 475004

1 E:B8 WRIBF N Toona ciliata var. henryi 25 )% L2210 r NPT 405 M . 75k SRR A (43} . Sephadex LH-20
FEEE . A Crs HEOIE S B aliA, AT BEALE TR o - B S et S W S5k, JEXR AL S REAT IR 2 4 (LPS)
753 RAW 264.7 4 BT NO G TERIIE » £55R MRISP LI 2 K2 1 95% LR U h 70 A5 21 15 MEEH, 20 %E5E h
odoratone (1), toonaciliatin F (2). toonaciliatin G (3). toonaciliatin J (4). hispidone (5). bourjotinolone A (6). 3-episapeline
A (7). piscidinol A (8). aglaiodiol (9). toonaciliatin M (10). 2a, 19-dihydroxy-9-epi-ent-pimara-7, 15-diene (11). cleomiscosin
B (12). cleomiscosin C (13). B-5 i (14). B-W1% MFF (15). 1b&4) 4 F1 10 #4) LPS i S RAW 264.7 4l iU i NO
1 ICso A (11.0£0.7) A1 (28.842.7) umol/L. £5i€  FrA SN E M ZEY b 2 EAE], A 11~13 ik
MiZJgEra b o B ). P44 4 M1 10 X LPS 553 RAW 264.7 4RI NO oy 1 & A4l £ 1 o

KA. B L4E: P toonaciliatinJ; B-15 HS s B-SAE MY

RESES: R284.1 NHEFRERS: A XE/HRS: 0253 -2670(2014)06 - 0755 - 05
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Chemical constituents from Toona ciliata var. henryi and their anti-inflammatory
activities
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Abstract: Objective To study the chemical constituents from Toona ciliata var. henryi and their bioactivities. Methods Column
chromatography on silica gel, RP-C,g, and Sephadex LH-20 columns was used to separate and purify the chemical constituents. The
structures were elucidated by physicochemical properties and spectroscopic analyses. These compounds were isolated and evaluated
for their inhibitory effects on lipopolysaccharide-induced nitric oxide production in RAW264.7 cells. Results Fifteen compounds
were isolated from the stem barks of 7. ciliata var. henryi and identified as odoratone (1), toonaciliatin F (2), toonaciliatin G (3),
toonaciliatin J (4), hispidone (5), bourjotinolone A (6), 3-episapeline A (7), piscidinol A (8), aglaiodiol (9), toonaciliatin M (10), 2a.,
19-dihydroxy-9-epi-ent-pimara-7, 15-diene (11), cleomiscosin B (12), cleomiscosin C (13), B-sitosterol (14), and B-daucositerol (15).
The ICs, values of compounds 4 and 10 were (11.0 + 0.7) and (28.8 + 2.7) umol/L. Conclusion All the compounds are isolated from
this plant for the first time. Compounds 11—13 are yielded from the plants of Toona Roem. for the first time. Compounds 4 and 10
show the moderate inhibitory activities.

Key words: Toona ciliata Roem. var. henryi (C. DC.) C. Y. Wu; anti-inflammation; toonaciliatin J; B-sitosterol; f-daucositerol
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PP b R A [ S AN BROR 1 G b e —
FEEA N I A, L .
B =k, limonoids. norlimonoids 2&; ZE¥)i%
PEEZEARB, Puw. PuwTE. PrEd. BRI, Bt
RIS . 2 HT e S 2 o) B M e Y 8 AN
A A A S 0 S LT (25 S A TR
N2 BT T e I ZE B S A GR35
33 15 MEEY), 3 %5E AN odoratone (1)
toonaciliatin F (2). toonaciliatin G (3). toonaciliatin
J (4). hispidone (5). bourjotinolone A (6).
3-episapeline A (7). piscidinol A (8). aglaiodiol (9)-
toonaciliatin M (10 ) . 2a,
ent-pimara-7, 15-diene (11). cleomiscosin B (12),
cleomiscosin C (13), B-#F{l# (B-sitosterol, 14).
B-HHE MNP (B-daucositerol, 15). L&A
HRMIZH o3 A3, LS 11~13 5 N
ZIEF) T SRR NPTy AR S 1~13
BTG 2 0E (LPS) 153 RAW 264.7 4il Uk i
NO FEHERME, Hr a4 4 7110 SRl T4
(i3] LPS 75 5 RAW 264.7 41 JIB Fi NO HiEtk .
1 XFEE5HH

XT—5 WAa sUE A CAERTRHMOE LA A
], Jasco-FT-IR—4100 R4t A (HA
Jasco A7), Bruker AV—>500 AUAZ LR ({8 [F
Bruke A 7)), Agilent 1100 Series LC/MSD Trap S
0 B2 AR 2wl ), I 3k 2 E e R €3 FH Ak
JBe 1 S R4 1) 4B 77, Sephadex LH-20 Al
ODS-Cis &y Pharmacia 23 w)/™ ih, 3l (4 3% A
KR oy Rl M ek A VLR DR R BR A
IS

T2 R B = F 0 XUR AN I , R B
FEL R 25 5t P XA AN Rt AR ) Dl B 5 = A R R T 3
€ NI AN Toona ciliata Roem. var. henryi (C.
DC.) C.Y. Wu.

NERPZEVA R (RAW 264.7) 16 FiE4h
WA ERT ST . — HIEERL (DMSO). BEMe i
(MTT). LPS I Sigma 2~ #; JA4-1MLiE PAA
Laboratories GmbH , RPMI 1640 %% 7% Ft Il H
Invitrogen Inc.; —%LE (NO) MIA& (A2l
NO, ) by H B uU s ) TR ST
2 RESSE

B2 2R (10 kg) Brtie)e, LA 95% L EE
WAEE 3 R, BEIR 3 h, PREGEIE S [T A JC R o

19-dihydroxy-9-epi-

IRARBUH KRB, 43 I LA B AN S AL, 733
AT IR (29 50 @) ST BB ALE T (2 65 2.
WA EAETE 65 g0 LARENRFE(ILS> 5, S1-
HEE (50 1—15:1—10: 17 :1-4:1-2: 1~
12D BREVERE, 2RI 4 I S IR FE
i, 454 Sephadex LH-20 {43, ODS A4,
AR EIE A 1 (50 mg)- 2 (25 mg)- 3 (40 mg)-
4 (35mg). 5 (120 mg)~ 6 (85 mg). 7 (130 mg).
8 (10mg). 9 (12mg)+ 10 (40 mg). 11 (22 mg)-
12 (30 mg)+ 13 (15 mg). 14 (350 mg). 15 (1.5 g),
3 SHETE

WA TS E R K, Liebermann- Burchard
JN PP S T W . "H-NMR (500 MHz,
CDCls) 8: 5.23 (1H, brs, H-7), 3.96 (1H, t, J = 6.3 Hz,
H-23), 3.93 (1H, d, J = 6.3 Hz, H-22), 3.65 (1H, d, J =
6.3 Hz, H-24), 3.23 (1H, dd, J = 3.0, 13.0 Hz, H-3), 1.22
(3H, s, 26-CH;), 1.22 (3H, s, 27-CHs), 1.01 (3H, s,
30-CH;), 0.97 (3H, s, 29-CHs), 0.85 (3H, s, 28-CHy),
0.83 (3H, s, 18-CH3), 0.83 (3H, d, J = 6.7 Hz, 21-CH),
0.75 (3H, s, 19-CHz). “C-NMR ¥:$dhs 3% 1. BLEAS
BIRIZ YA IR =R b S5, 5 ki
B0, WeksE S 1k odoratone.

tEY 2. Bt JEK K, Liebermann-
Burchard J% 3 5B . 'TH-NMR (500 MHz, CDCls) &
7.43 (1H, brs, H-21), 7.39 (1H, brs, H-23), 6.44 (1H,
brs, H-22), 4.42 (1H, dd, J = 13.2, 4.5 Hz, H-3), 4.12
(1H, dd, J=11.5, 6.5 Hz, H-1), 4.12 (1H, dd, J = 12.0,
4.5 Hz, H-11), 4.03 (1H, t, J = 4.5 Hz, H-12), 3.89
(1H, s, H-6), 3.63 (1H, s, H-15), 1.48 (3H, s, 28-CHj),
1.47 3H, s, 19-CH3), 1.25 (3H, s, 30-CH3), 0.98 (3H,
s, 18-CHz); C-NMR % W4 1. Ll A5 ER
AR L AR 2R =AY, 5
SCER R GE BdE BN, WS et e 2 N
toonaciliatins F,

th & 3: A E KK, Liebermann-
Burchard % 2 [ 1 . "H-NMR (500 MHz, CDCL3) §:
7.58 (1H, brs, H-23), 7.43 (1H, brs, H-21), 6.44 (1H,
brs, H-22), 4.17 (1H, dd, J = 9.0, 7.5 Hz, H-1), 4.12
(1H, dd, J = 12.0, 4.5 Hz, H-11), 4.03 (1H, t, J = 4.5
Hz, H-12), 3.83 (1H, d, J = 4.0 Hz, H-6), 3.63 (1H, s,
H-15), 1.54 (3H, s, 28-CH3), 1.42 (3H, s, 19-CHz), 1.22
(3H, s, 30-CHs), 0.88 (3H, s, 18-CHj); *C-NMR %
W1, VLS BIZ Y B | AR
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RREAEY, S CRIE FdE 5, e
5 3 4 toonaciliatin G

twEY 4. AEIETER K, Liebermann-
Burchard J % 5L B4 . 'TH-NMR (500 MHz, CDCls)
7.39 (1H, brs, H-23), 7.25 (1H, brs, H-21), 6.39 (1H,
brs, H-22), 5.76 (1H, d, J = 10.5 Hz, H-2), 5.69 (1H,
d, J=10.5 Hz, H-3), 4.33 (1H, dd, J = 12.1, 5.0 Hz,
H-11), 4.09 (1H, d, J = 4.5 Hz, H-12), 3.99 (1H, s,
H-6), 3.63 (1H, s, H-15), 1.64 (3H, s, 19-CHj3), 1.52
(3H, s, 28-CH3), 1.31 (3H, s, 30-CH3), 0.91 (3H, s,
18-CHz); "C-NMR We¥dis W3 1, LLLA% SRzt
B 1 AR SRR =S, 5 SCRR
S, M EA) 4 A toonaciliatin J .

&Y 5. B E KA, Liebermann-
Burchard 2 ¥ 5B . "H-NMR (500 MHz, CDCls) 6:

531 (1H, d, J = 2.7 Hz, H-7), 3.83 (1H, td, J = 12.0,
3.0 Hz, H-23), 3.62 (1H, dd, J = 12.9, 3.6 Hz, H-21a),
3.44 (1H, d, J = 12.9 Hz, H-21b), 3.42 (1H, d, J= 12.0
Hz, H-24), 1.30 (3H, s, 27-CH;), 1.17 (3H, s, 26-CHj),
1.13 (3H, s, 30-CHs), 1.04 (3H, s, 18-CHs), 1.03 (3H,
s, 19-CH;), 1.00 (3H, s, 29-CH;), 0.80 (3H, s,
28-CHj); C-NMR il%d W2 1. LLEAS BARRi%
WA R HZRE = w59, 5 SCHRRE 2 s —
S, g A 5 A hispidone.

tEY 6: AT EHEKM A, Liebermann-
Burchard % 2 [ 1 . "H-NMR (500 MHz, CDCL3) 6:
532 (1H, d, J = 2.7 Hz, H-7), 3.96 (1H, m, H-21a),
3.92 (1H, m, H-23a), 3.39 (1H, dd, J = 2.0, 11.3 Hz,
H-21b), 2.91 (1H, d, J = 12.0 Hz, H-24), 1.32 3H, s,
27-CH;), 1.28 (3H, s, 26-CHs), 1.12 (3H, s, 30-CH),

x1 L& 1~9 1 BC-NMR ##Z (125 MHz, CDCl;)
Table 1 '*C-NMR data of compounds 1—9 (125 MHz, CDCl;)

AL 1 2 3 4 5 6 7 8 9
1 38.6 87.2 85.2 106.7 38.6 38.5 37.2 38.5 39.0
2 33.6 36.9 43.1 132.9 34.9 34.9 27.7 34.9 34.7
3 216.9 71.4 203.1 1275 216.8 216.8 79.3 216.9 217.9
4 47.9 95.8 90.4 88.3 47.9 47.9 39.0 478 47.9
5 493 83.9 83.6 82.3 52.4 52.4 50.7 523 524
6 244 77.8 74.0 783 24.4 244 24.0 243 244
7 117.8 178.1 1733 175.2 118.0 118.0 118.1 117.9 117.9
8 146.0 76.6 75.1 76.6 145.7 145.6 145.5 145.7 145.6
9 48.6 50.5 49.1 50.2 48.4 48.4 48.9 48.4 48.1

10 35.1 52.7 50.9 55.5 35.0 35.1 34.9 35.0 34.5
11 18.3 79.1 77.8 77.9 18.2 18.2 18.0 18.3 18.1
12 34.1 733 70.5 72.8 32.6 32.9 33.0 33.8 33.1
13 43.6 48.4 46.9 473 433 433 433 43.5 43.1
14 51.2 74.7 7.7 73.5 51.3 51.3 51.5 51.2 51.1
15 35.0 57.2 55.5 56.7 34.0 33.9 33.9 34.0 33.6
16 28.4 32.8 31.2 32.0 28.1 27.4 27.3 28.4 28.1
17 52.4 435 413 42.8 475 44.8 44.8 53.8 49.4
18 12.4 16.6 15.6 15.7 12.8 21.6 223 22.0 23.7
19 213 19.2 18.5 13.2 21.6 12.8 12.9 12.8 12.8
20 37.6 124.8 123.5 124.3 38.5 375 37.5 33.7 43.0
21 12.8 1413 140.1 140.8 70.1 70.1 70.1 18.9 64.4
22 83.7 112.7 111.7 112.1 375 36.4 36.5 40.5 37.9
23 775 144.5 1433 143.9 64.6 64.6 64.6 69.7 73.7
24 73.0 80.8 86.5 86.5 75.1 78.5
25 80.9 76.1 742 75.0 743 73.6
26 27.8 222 23.9 24.0 26.2 22.2
27 27.7 26.3 28.5 28.3 27.4 26.3
28 24.6 27.4 245 27.6 245 24.0
29 21.8 15.5 19.9 24.0 24.6 22.3 14.7 21.5 21.2
30 21.6 235 23.0 23.8 223 274 27.2 274 27.9
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1.05 (3H, s, 18-CH3), 1.04 (3H, s, 19-CH3), 1.01 (3H,
s, 29-CH), 0.78 (3H, s, 28-CH3); *C-NMR %54 .
F 1, UUfE BEORZ SN B R =i
Wy, 5 ScukaEgoE S, M 6 N
bourjotinolone A,

WEY) 1: At TG A K, Liebermann- Burchard
SN S FPE. "TH-NMR (500 MHz, CDCL3) 6: 5.30 (1H,
d, J = 2.7 Hz, H-7), 3.96 (1H, m, H-21a), 3.92 (1H, m,
H-23a), 3.31 (1H, dd, J = 2.5, 11.5 Hz, H-3), 3.39 (1H,
dd, J=2.0, 11.3 Hz, H-21b), 2.91 (1H, d, J = 12.0 Hz,
H-24), 1.34 (3H, s, 27-CH3), 1.31 (3H, s, 26-CHs), 1.02
(3H, s, 30-CH;), 1.00 (3H, s, 18-CHs), 0.89 (3H, s,
19-CH;), 0.81 (3H, s, 29-CHs), 0.78 (3H, s, 28-CHs):
BC-NMR i85t W2 1. L% 5 ok —a),
WSS E WA T 4 3- episapeline Ao

e 8: A JEEMAK, Liebermann-
Burchard 2 J% % B 1 . '"H-NMR (500 MHz, CDCl3) &:
534 (1H, d, J = 3.0 Hz, H-7), 4.09 (1H, m, H-23),
3.13 (1H, m, H-24), 1.30 (3H, s, 26-CH3), 1.29 (3H, s,
27-CHs), 1.10 (3H, s, 28-CH3), 1.00 (3H, s, 29-CHs),
1.00 3H, s, 30-CHs), 091 (3H, d, J = 6.1 Hz,
21-CHs), 0.99 (3H, s, 19-CHs), 0.80 (3H, s, 18-CHj):
BC-NMR 58 W4 1. LAE$ds 5 scrdias — 35,
% e B 8 Ol piscidinol A

e 9: At EEMm K, Liebermann-
Burchard J I 5 B4 . 'TH-NMR (500 MHz, CDCls) -
5.38 (1H, d, J= 5.0 Hz, H-7), 3.89 (1H, d, J = 5.0 Hz,
H-23), 3.66 (1H, t, J = 7.0 Hz, H-21a), 3.30 (1H, d,
J =12.0 Hz, H-21b), 3.09 (1H, d, J = 9.0 Hz, H-24),
1.25 3H, s, 27-CH3), 1.24 (3H, s, 26-CH3), 1.16 (3H, s,
29-CH;), 1.09 (3H, s, 28-CHs), 1.07 (3H, s, 30-CHj),
1.05 (3H, s, 19-CH;), 0.92 (3H, s, 18-CH3); C-NMR
RO L 1. DA RS 5 SckaE —80°Y, %
ENAY) 9y aglaiodiol.

&Y 10: AL E MK, Liebermann-
Burchard 2 % % BH 1 . 'TH-NMR (500 MHz, CDCl3) &
5.75 (1H, dd, J = 17.5, 10.6 Hz, H-15), 4.87 (1H, dd,
J=17.5, 1.2 Hz, H-16a), 4.82 (1H, dd, J = 10.6, 1.2
Hz, H-16b), 1.25 (3H, s, 18-CH3), 1.22 (3H, s,
17-CHz); “C-NMR i $0# 0.2 2. LA E$ds 5 Scik

o —31Y, W% kA 10 4 toonaciliatin M.
wEY 11: A e R K, Liebermann-

Burchard & % % F 1 . 'TH-NMR (500 MHz, CDCL3) 6

5.84 (1H, dd, J = 17.5, 10.5 Hz, H-15), 5.33 (1H, brs,
H-7), 494 (1H, dd, J = 17.5, 1.0 Hz, Ha-16), 4.88
(1H, dd, J = 10.5, 1.0 Hz, Hb-16), 3.99 (1H, tt, J =
11.5, 3.8 Hz, H-2), 3.75 (1H, d, J = 10.8 Hz, H-19a),
3.53 (1H, d, J = 10.8 Hz, H-19b), 1.00 (3H, s,
18-CH3), 0.91 (3H, s, 17-CH3); *C NMR #E540% W%
2. LA A S ocoE 8, ke s 1
A 2a, 19-dihydroxy-9-epi-ent-pimara-7, 15-diene.

2 &4 10F1 11 89 PC-NMR 48 (125 MHz, CDCl;)

Table 2 ')C-NMR data of compounds 10 and 11
(125 MHz, CDCl;)

AL 10 11 [Z0A 10 11
1 39.7 45.0 11 17.6 37.7
2 18.9 64.7 12 38.3 37.7
3 37.9 38.7 13 36.4 37.1
4 43.8 43.8 14 51.8 47.9
5 57.6 25.3 15 151.6 150.3
6 19.3 119.7 16 108.9 109.3
7 44.0 136.3 17 24.3 21.8
8 72.6 53.2 18 28.8 27.2
9 56.2 39.7 19 183.9 66.1

10 37.9 23.1 20 13.8 23.9

&Y 12: AL EEH K, Liebermann-

Burchard % 5 [ 1 . "H-NMR (500 MHz, CDCL3) &:
7.97 (1H, d, J=9.5 Hz, H-4), 7.04 (1H, d, J= 1.5 Hz,
H-2'), 6.93 (1H, s, H-5), 6.89 (1H, dd, J = 9.0, 1.5 Hz,
H-6'), 6.83 (1H, dd, /= 9.0, 1.5 Hz, H-5"), 6.35 (1H, d,
J=19.5 Hz, H-3), 5.00 (1H, d, J = 7.5 Hz, H-7"), 4.34
(1H, ddd, J = 7.5, 4.5, 2.0 Hz, H-8), 3.63 (1H, ddd,
J=13.0, 5.0, 2.0 Hz, H-9'a), 3.39 (1H, ddd, J = 13.0,
5.0, 4.5 Hz, H-9'b), 3.80 (3H, s, -OCH3), 3.79 (3H, s,
-OCH;); "“C-NMR #:¥dls W2 3. DA% 5 soik
e8P, s 5% 12 H cleomiscosin B.

&Y 13: BTG E M K, Liebermann-
Burchard Jx 3 5B . 'TH-NMR (500 MHz, CDCls) &
7.66 (1H, d, J = 9.5 Hz, H-4), 6.71 (1H, s, H-2'), 6.71
(1H, s, H-6"), 6.58 (1H, s, H-5), 6.36 (1H, d, J = 9.5
Hz, H-3), 5.65 (1H, s, H-8"), 5.06 (1H, d, J = 8.5 Hz,
H-7"), 4.11 (1H, m, H-9'a), 3.72 (1H, m, H-9'b), 3.97
(9H, s, 5, 3, 4#-OCH3); "“C-NMR %4 W% 3. LA
B S SckARaE S, M E A 13k
cleomiscosin D,

G 14: HEE R ChymEE-TN 8D, mp 130~
132 °C, Liebermann-Burchard N PH:. 5 B-2 1
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=3 L& 12 %013 B9 *C-NMR %48 (125 MHz, CDCl;)

Table 3 '*C-NMR data of compounds 12 and 13

(125 MHz, CDCl;)
{30 12 13 AL 12 13
2 160.5 1607 | 3’ 1482  150.2
3 1137 1142 | 4 1478  135.1
4 1453 1438 | 5 1159 1502
4a 1117 1004 | 6 121.1  106.6

1014 1460 | 7 76.7 775

1458 1387 | & 783 78.9

1376 1321 | 9 60.4 61.2

1386  139.5 | OCH, 56.4 56.4

8a 1322 111.7 | OCH, 56.3 56.5

1 1272 12655 | OCH, 56.5
2 112.7 1045

e I S ILIEE, REME 50, RS EHS A T,

MO E S 14 0 B-15 (I

ﬂﬂ/\{w—r}_' Rffﬁ ﬁ /'t:llﬁ %

%A%B-Eé%mﬂ*X ST PO
AN R, e

AW 15 JHE M.

4

AR TENR
1EF MTT 600 746 A6 RAW 264.7 410

R IE, KR EYIAE 50 pmol/L ¥k T

XA HRAT W ek . AEFRIE SR,

5 4 Fi

10 F0%] LPS %5 RAW 264.7 40 iU/ NO K ICso
ik (11.0£0.7). (28.84+2.7) pumol/L, G/~ T
HRAERNIE M, X R R S B e AR Ak

PLRIE

S Ak
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