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Chemical constituents from barks of Cinnamomum cassia growing in China
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Abstract: Objective To study the chemical constituents from the barks of Cinnamomum cassia. Methods Silica gel, ODS,
Sephadex LH-20 column chromatography, and semi-preparative HPLC were used to isolate the compounds. The structures of the
compounds were identified on the basis of their physicochemical properties, spectroscopic data, and with the literature. Results
Fifteen compounds were isolated from the barks of C. cassia growing in China, including cinnzeylanine (1), anhydrocinnzeylanine (2),
anhydrocinnzeylanol (3), cinnzeylanol (4), (—)-lariciresinol (5), evofolin B (6), 5'-medioresinol (7), (+)-syringaresinol (8), 2-hydroxyl
cinnamie acid (9), 1, 10-seco-4(-hydroxy-muurol-ene-1, 10-diketone (10), (—)-epicatechin (11), kaempferol (12), proanthocyanidin A2
(13), stigmasterol (14), and stearic acid (15). Conclusion Compounds 5—7 and 10 are lignans isolated from the plant for the first
time, and compounds 1—4 are ryanodanediterpenes isolated from the barks of C. cassia growing in China for the first time.

Keywords: Cinnamomum cassia Presl growing in China; cinnzeylanine; (—)-lariciresinol; 5'-medioresinol; ryanodanediterpenes
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1. B/K% 2= KWH:Z (anhydroinnzeylanine, 2). it
K25 WEERE (anhydrocinnzeylanol, 3). >4 A
fi£ (cinnzeylanol, 4). &M JlEZ [(—)-lariciresinol,
5] evofolin B(6). 5'- F 4 HEAA Mg 1 ( 5'-medioresinol,
T (H)-TEHEMIEZ [(+)-syringaresinol, 8], 2-F£3&
IWEERR (2-hydroxyl cinnamie acid, 9)+ 1, 10-seco-4{-
hydroxy-uurol-ene-1, 10-diketone (10). (-)-% LA
% [(—)-epicatechin, 11]. £/ (kaempferol, 12).
J7fEH 2% A2 (proanthocyanidin A2, 13). & i
(stigmasterol, 14). fflE[& (stearic acid, 15). &
G 5~T7+ 10 JEE R MXPRIY) 53 B AS B IR
NRZE Y, thEY 1~4 &1 RN E = R 7 5
AR E S (Ryanodane) il J5 47
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O (UICHR . ELANL. AahdEreds. =ik
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SEg b i o A el oAb A ) A
AU, Y T P AR AR s
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WE G RE (GF254) WA Rilgveih 1) s
Sephadex LH-20 (25~100 um) >4 Pharmacia /]
7ails ODS-Cig SUAREERE (150~200 H) 4 Merk
NI

SEBG T EENY B e BB 2y A W], e HL A
IR, GAbnURAEA A E bR AR E A A
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2 RBSSE8

WEEZHE 15 kg, Fymefly, JH 8 £ 95%
LT RIAFEI 3 Ik, Bk 2 h; I 8 £ 60%
SR 2 WK, BFK 2 ho B9 95%A1 60% LIS
OB, el 2GR o K M4 0N N 3d 57K 43 1
S AT S . BEIR Gl JKMORNE T A, 15

BN CBRA ) 132 g

YT 12 2 TG A U 20 Ak R €, DA i -
BERR M (10 1—1:30) BREEVEME, & FHILIm
Iy, 1310 NS> Fr. 1~10, Fr. 1 £RERSFE (R,
DL K-S IR 2,08 (40 @ 1—6 1 1) BHEFVEmL, 15
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R, E-FEE LD Pl SEREY 9 (50
mg); Fr.2 ZRERAE A, fymBE-NEIR SR (30 :
151 1) BREESEN, HREMAEY) 14 (Smg); Fr.3
SRERFE R, Sh-FEE (40 @ 120 & 1) BAFEDE
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FEto i (HIEE-7K), Sephadex LH-20 #beAT (61 [z
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A CREE-AO PRl (25K 1030
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Rk, SAF-HEE (30 0 1—10 0 1) ¥Efi, 793
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KD VeSS, Al (HEE-/K 42 0 58) %
2alitk, BEAY 13 3 mg).
3 HkE

tEW 1 Atk CREE-/K), mp 277~278
C, 5% IR -7 L w2 A R RO B A,
SN ESI-MS m/z: 427 [M~+H]', 449 [M+
Na]", HiA 4> F T 426, 454 "H-NMR. *C-NMR
i 52 5 F N A CpuH30g. 'H-NMR (500 MHz,
CD;0D) §: 0.84, 0.94, 1.00 (% 3H, J= 6.0 Hz, 19, 20,
15-CHs), 1.33 (3H, s, 17-CH3), 0.87 (3H, s, 16-CHs),
2.06 (3H, s, 22-OCOCH3), 5.26 (1H, d, J = 10.0 Hz,
H-1), 1.73 (H, d, J = 16.0 Hz, H-14a), 2.39 (H, d, J =
16.0 Hz, H-14b), 1.91 (1H, m, H-18), 2.01 (1H, m,
H-2), 1.75 (1H, d, J = 14.0 Hz, H-10a), 1.85 (1H, J =
14.0 Hz, H-10b), 1.56 (2H, m, H-3), 2.14 (1H, m,
H-4a), 1.35 (1H, m, H-4b); "“C-NMR (125 MHz,
CD;0OD) §: 74.5 (C-1), 34.2 (C-2), 29.2 (C-3), 27.2
(C-4), 86.4 (C-5), 86.8 (C-6), 97.6 (C-7), 90.2 (C-8),
49.6 (C-9), 43.3 (C-10), 102.5 (C-11), 66.3 (C-12),
83.5 (C-13), 48.5 (C-14), 18.5 (C-15), 11.2 (C-16), 9.8
(C-17), 34.3 (C-18), 18.8 (C-19), 19.1 (C-20), 172.9
(C-21), 21.5 (C-22) LL_E¥ds 5 Scikdiis —s5>"),
e a1 B L ARER,

tAEY 2. AtimiE (FEE-7K), mp 195~197
T, S%IKGNIR -7 B W 2R R RS AT A, 5
NS¢ ESI-MS m/z: 409 [M+H]', 431 [M+
Na]", HIA 43 F 5t A 408, 454 "H-NMR. '*C-NMR
W52 4 7 XK CpHpO;. 'H-NMR (500 MHz,
CD;0D) 4: 0.90, 0.95, 0.99 (#% 3H, J = 6.0 Hz, 19, 20,
15-CHs), 1.04 (3H, s, 16-CHy), 1.69 (3H, brs, 17-CHs),
2.10 (3H, s, 22-OCOCH3), 2.38 (1H, d, J = 14.0 Hz,
H-10a), 2.47 (1H, d, J = 14.0 Hz, H-10b), 1.98 (1H, m,
H-2), 2.70 (1H, m, H-18), 5.57 (1H, d, J = 10.0 Hz,
H-1),2.07 (1H, d, J = 16.0 Hz, H-14a), 2.62 (1H, d, J =
16.0 Hz, H-14b); "*C-NMR (125 MHz, CD;OD) &:
74.8 (C-1), 34.2 (C-2), 28.7 (C-3), 26.7 (C-4), 84.8
(C-5), 89.2 (C-6), 96.5 (C-7), 92.6 (C-8), 48.2 (C-9),
40.6 (C-10), 171.1 (C-11), 146.6 (C-12), 134.6 (C-13),
37.3 (C-14), 18.3 (C-15), 13.5 (C-16), 11.9 (C-17),
28.3 (C-18), 20.3 (C-19), 20.7 (C-20), 172.1 (C-21),
21.5 (C-22). VL%t 5 scikaios — 50, g
YA 2 AWK = AR

B 3: iR CHImEE-FEDD, mp 204~

207 C, 5% -7 Bl 2 A TR S AR (B A
HRAOME AT HIG 9. ESI-MS m/z: 367 [M+H]',
389 [M+Na]", HIX$ 4> 7 Ft il 366, 454+ "H-NMR.
BC.NMR #5824 ¥ N CyHsz06. 'H-NMR (500
MHz, CDCls) 6: 0.96, 1.00, 1.12 (% 3H, J = 6.0 Hz,
19, 20, 15-CH3), 1.09 (3H, s, 16-CH3), 1.73 (3H, brs,
17-CHs), 1.84 (1H, m, H-2), 2.39 (2H, s, H-10), 4.05
(1H, d, J = 10.0 Hz, H-1), 2.71 (1H, m, H-18), 2.16
(1H, d, J = 16.0 Hz, H-14a), 2.66 (1H, d, J = 16.0 Hz,
H-14b); "C-NMR (125 MHz, CD;0D) 8: 72.6 (C-1),
344 (C-2), 27.7 (C-3), 26.1 (C-4), 83.6 (C-5), 88.4
(C-6), 47.2 (C-9), 40.1 (C-10), 168.0 (C-11), 146.5
(C-12), 132.3 (C-13), 37.6 (C-14), 17.9 (C-15), 12.8
(C-16), 11.4 (C-17), 27.1 (C-18), 20.0 (C-19), 20.3
(C-20). LL 3ot b5 ek —s 1, i et
HW 3 0 K 2 AR

WEY 4: G CHIMEE-BSR 488, mp
139~142 °C, S%IH IR -7 S i 2 HH S s
B, BAMEMA TSS9, ESI-MS m/z: 385 [M+
H]', 407 [M+Na]", AXtorFisEN 384, 454
'H-NMR . “C-NMR #i 5& 4 73U A CaHp07 .
'H-NMR (500 MHz, CDCls) d: 0.93, 0.97, 0.95 (%
3H,J = 6.0 Hz, 19, 20, 15-CH3), 0.85 (3H, s, 16-CH3),
1.32 3H, s, 17-CH3), 3.78 (1H, d, J = 10.0 Hz, H-1),
1.72 (1H, d, J = 16.0 Hz, H-14a), 2.40 (1H, d, J =
16.0 Hz, H-14b), 1.74 (1H, d, J = 14.0 Hz, H-10a),
1.82 (1H, d, J= 14.0 Hz, H-10b), 1.90 (1H, m, H-18),
2.01 (1H, m, H-2); “C-NMR (125 MHz, CD;0D) §:
74.8 (C-1), 33.2 (C-2), 29.2 (C-3), 27.2 (C-4), 86.3
(C-5), 87.7 (C-6), 98.6 (C-7), 90.2 (C-8), 49.6 (C-9),
433 (C-10), 102.5 (C-11), 66.3 (C-12), 83.5 (C-13),
49.4 (C-14), 18.5 (C-15), 11.1 (C-16), 9.7 (C-17), 34.3
(C-18), 19.0 (C-19), 19.1 (C-20). A%k 5 ik
E-FP, WA 4 N EERE

EY 5. Lgidh (FEE-K), S%IKRHMIR-
Fr R AT TR 240 BB £ ESI-MS m/z: 361 [M+
H", M4 15l 360, 454 "H-NMR. "C-NMR
158 53 T30 H CaoHaaOs 'H-NMR (500 MHz, CDCL5)
J: 6.70 (1H, brs, H-2), 6.85 (1H, d, J = 8.0 Hz, H-5),
6.71 (1H, brd, J = 8.0 Hz, H-6), 2.55 (1H, dd, J =
13.5, 11.0 Hz, H-7a), 2.92 (1H, dd, J = 13.5, 5.0 Hz,
H-7b), 2.42 (1H, m, H-8), 3.75 (2H, dd, J = 8.5, 6.5
Hz, H-9a), 4.06 (2H, dd, J = 8.5, 6.5 Hz, H-9b), 6.87
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(1H, brs, H-2"), 6.89 (1H, d, J = 8.0 Hz, H-5'), 6.81
(1H, brd, J = 8.0 Hz, H-6"), 4.80 (1H, d, J = 7.0 Hz,
H-7'), 2.74 (1H, m, H-8"), 3.78 (1H, dd, J = 11.0, 7.0
Hz, H-9'a), 3.92 (1H, dd, J = 11.0, 7.0 Hz, H-9'b),
3.88 (3H, s, 3-OCH3), 3.90 (3H, s, 3'-OCHj), 5.53
(1H, brs, 4-OH), 5.61 (1H, brs, 4-OH); "*C-NMR
(125 MHz, CDCl3) &: 132.4 (C-1), 111.3 (C-2), 146.6
(C-3), 145.1 (C-4), 114.3 (C-5), 121.3 (C-6), 33.4
(C-7), 42.5 (C-8), 73.0 (C-9), 108.4 (C-2), 146.7
(C-3"), 145.1 (C-4"), 114.5 (C-5"), 118.9 (C-6'), 82.9
(C-7"), 52.7 (C-8"), 61.0 (C-9"), 56.0 (3, 3-OCH3). LA
B SRR S, s A 5 T
IFE

EY 6: TLtagii (FFEE-K), 5% k-
Fr R 2R TR 4 A . ESI-MS m/z: 319 [M+
H]", A4 F 5 A 318, 454 'H-NMR. C-NMR
fi15E 23 1204 C17H,506. 'H-NMR (500 MHz, CDCl5)
8 7.55 (1H, s, H-2), 6.86 (1H, d, J = 7.6 Hz, H-5),
7.53 (1H, d, J = 7.6 Hz, H-6), 4.67 (1H, dd, J = 8.4,
4.8 Hz, H-8), 3.86 (1H, dd, J = 11.2, 4.8 Hz, H-9a),
424 (1H, dd, J = 11.2, 4.8 Hz, H-9b), 6.72 (1H, d, J =
2.0 Hz, H-2'), 6.86 (1H, d, J = 8.1 Hz, H-5'), 6.81
(1H, dd, J = 8.1, 2.0 Hz, H-6'), 3.85 (3H, s, 3-OCHj),
3.91 (3H, s, 3'-OCHj3), 5.55 (1H, brs, 4-OH), 6.03 (1H,
brs, 4-OH); "C-NMR (125 MHz, CDCl3) 6: 129.3
(C-1), 110.7 (C-2), 150.6 (C-3), 147.1 (C-4), 114.0
(C-5), 124.6 (C-6), 198.7 (C-7), 55.7 (C-8), 65.5
(C-9), 128.6 (C-1"), 110.3 (C-2"), 146.6 (C-3'), 145.2
(C-4), 115.1 (C-5"), 121.7 (C-6"), 56.0 (3, 3'-OCHj3).
PLE %t 5 scmkaps 5, s e 6 N
evofolin B,

W& 7. Totash il CaMmEE-ED, 5%
PR -5 B S JE A U S R AT (B 4 . ESI-MS m/z: 389
[M+H]", X5 7R N 388, 4its 'H-NMR.
BC-NMR #i5E 5 TN CyHp407. 'H-NMR (500
MHz, CDCl;) d: 6.90 (1H, brs, H-2), 6.89 (1H, d, J =
8.4 Hz, H-5), 6.82 (1H, brd, J= 8.4 Hz, H-6), 4.76
(1H, d, J = 4.4 Hz, H-7), 3.10 (2H, m, H-8, 8'), 3.86
(2H, m, H-9a, 9'a), 4.26 (2H, m, H-9b, 9'b), 6.58 (2H,
s, H-2, 6"), 4.74 (1H, d, J = 4.4 Hz, H-7'), 3.90 (9H, s,
3, 3", 5-OCHj3), 5.48 (1H, brs, 4-OH), 5.59 (1H, brs,
4'-OH); "C-NMR (125 MHz, CDCls) d: 133.0 (C-1),
108.9 (C-2), 146.6 (C-3), 145.6 (C-4), 114.6 (C-5),

119.2 (C-6), 86.0 (C-7), 54.4 (C-8), 71.9 (C-9), 132.8
(C-17), 103.2 (C-2)), 147.0 (C-3"), 1352 (C-4"), 147.0
(C-5"), 103.2 (C-6'), 86.3 (C-7'), 54.8 (C-8), 72.3 (C-9),
55.3 (3-OCH3), 56.5 (3'-OCHj3), 56.5 (5'-OCH3). Pl %k
o5 SRR ST, M et Tl 5 R
I/NIEE

AW 8: AR CEA-HED, 5% -
P G AT T R LA B ST . ESI-MS m/z: 419
[M+H]", HXtoFREHR 418, 4it 'H-NMR.
PC-NMR #5498 RN CpHygOso 'H-NMR (500
MHz, CDCls) 8: 6.59 (4H, s, H-2, 2', 6, 6'), 4.74 (2H,
d, J = 4.0 Hz, H-7, 7), 3.10 (2H, m, H-8, 8'), 3.90
(2H, dd, J = 8.8, 2.8 Hz, H-9a, 9'a), 4.28 (2H, dd, J =
8.8, 6.8 Hz, H-9b, 9'b), 3.90 (I12H, s, 3, 3/, 5,
5-OCH3), 5.51 (2H, brs, 4, 4-OH); "*C-NMR (125
MHz, CDCLy) 8: 132.1 (C-1, 1'), 102.7 (C-2, 2'), 147.2
(C-3, 3"), 134.3 (C-4, 4), 147.2 (C-5, 5), 102.7 (C-6,
6'), 86.1 (C-7, 7'), 54.4 (C-8, 8"), 71.8 (C-9, 9"), 56.4
(3, 3-OCH3). LL ¥ 5 Scikdios —s37, wke
WG 8 4T FHW .

WEW 9: AR CHIMBE-BER LB, 5%
WO IR - 2R B, AL 254nm T
SRR, ESI-MS m/z: 165 [M+H]",  HERr HAR 43
T RN 164, 4 'TH-NMR. PC-NMR #i5E 5>
T3l CoHgO3. 'H-NMR (500 MHz, CDCl3) d: 6.44
(1H, d, J = 10.0 Hz, H-2), 7.72 (1H, d, J = 10.0 Hz,
H-3), 7.50 (1H, d, J = 8.0 Hz, H-3"), 7.35 (1H, d, J =
8.0 Hz, H-4'), 6.91 (1H, m, H-5), 7.29 (1H, m, H-6');
BC-NMR (125 MHz, CDCly) d: 160.8 (C-1), 127.9
(C-2), 143.5 (C-3), 119.0 (C-1'), 154.2 (C-2'), 116.8
(C-3'), 132.0 (C-4"), 117.0 (C-5"), 124.5 (C-6"). LA F¥dE
5 SchipoE — 80, e A 9 2- RS IR

WEY 10: Bk R (FEE-KD, 5% -
Fr 2R R 55 . ESI-MS m/z: 253 [M+H]',
KX 4> TR A 252, 454 'TH-NMR. “C-NMR
E TR CisHys05. H-NMR (500 MHz, CDCls) 6:
0.78 (3H, d, J = 6.7 Hz, H-12), 0.91 (3H, d, J = 6.7
Hz, H-13), 2.08 (3H, s, H-14), 1.41 (3H, s, H-15), 6.46
(1H, s, H-5), 2.45 (1H, m, H-7), 1.66 (1H, m, H-11),
2.60, 2.57 (2H, dt, J = 16.0, 6.9 Hz, H-2), 2.10, 1.04
(2H, s, H-3), 1.89, 1.61 (2H, m, H-8), 2.41, 2.27 (2H,
m, H-9); “C-NMR (125 MHz, CD;OD) J: 200.9
(C-1), 36.2 (C-2), 37.8 (C-3), 69.3 (C-4), 153.0 (C-5),
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139.9 (C-6), 42.4 (C-7), 26.0 (C-8), 42.4 (C-9), 211.8
(C-10), 32.7 (C-11), 21.2 (C-12), 20.8 (C-13), 29.9
(C-14), 27.4 (C-15). VA L-¥udhs 5 ek —ax,
WS LA 10 4 1, 10-seco-4¢-hydroxy-muurol-
ene-1, 10-diketone.

a1 AERR CGECKE-INED, S%IER
R -7 R TLC B IR ARG 4L . ESI-MS m/z: 289
[M—H], 313 [M+H]", AX457 N 290, 454
'H-NMR. “C-NMR #&% TR A CisHi,O060 'H-
NMR (500 MHz, DMSO-dq) 6: 3.81 (1H, d, J = 10.0
Hz, H-2), 2.65 (1H, q, J = 6.0 Hz, H-3), 2.35 (2H, d,
J=10.0 Hz, H-4), 6.58 (1H, s, H-6), 6.60 (1H, s, H-8),
6.72 (1H, d, J = 6.0 Hz, H-2'), 5.88 (1H, d, J = 6.0
Hz, H-5"), 5.68 (1H, d, J = 6.0 Hz, H-6'), 9.15 (1H,
brs, 5-OH), 8.91 (1H, brs, 7-OH), 8.83 (I1H, brs,
3'-OH), 8.78 (1H, brs, 4-OH), 4.47 (1H, brs, 3-OH).
A $de 5 ScikdioE — 8, I 5(-)-R LR ERR
AT R I, S A 11 R LE

WEY12: FEMAR CGEU-FED, S%IRHTIR-
TR AR B 3 (0. "H-NMR. "C-NMR
MS $d 55 SCERIRE — B0, IR 2SI I
ITHIERT, e B 12 A .

WAEY13: B sl il CREE-IK), S%IRETIR-
G E RN BG40, ESI-MS m/z: 599 [M+
Na]", 575 [M—H], 611 [M~+CI]", H#ERFHAX 201
iRk 576, 454y 'H-NMR. “C-NMR i€/ T
2} C30Hp4012. 'H-NMR (500 MHz, CD;0D) &: 7.15
(1H, d, J = 1.5 Hz, H-10), 7.13 (1H, d, J = 2.5 Hz,
H-10"), 7.02 (1H, dd, J = 2.0, 8.5 Hz, H-14), 6.99 (1H,
dd, J = 2.0, 8.0 Hz, H-14'), 6.82 (1H, d, J = 8.5 Hz,
H-13), 6.81 (1H, d, J = 8.0 Hz, H-13"), 6.09 (1H, s,
H-6"), 6.07 (1H, d, J = 2.5 Hz, H-8), 6.01 (1H, d, J =
2.0 Hz, H-6), 4.93 (1H, s, H-2), 4.41 (1H, d, J = 3.5
Hz, H-4), 424 (1H, brs, H-3"), 4.06 (1H, d, J = 3.5
Hz, H-3), 2.95 (1H, dd, J = 5.0, 17.0 Hz, H-4'B), 2.77
(1H, dd, J = 1.5, 17.5 Hz, H-4'a); “C-NMR (125
MHz, CD;0OD) ¢: 1583 (C-7), 157.2 (C-5), 156.8
(C-5"), 154.4 (C-8a), 152.5 (C-7"), 152.3 (C-8'a), 146.9
(C-11"), 146.5 (C-12'), 145.8 (C-12), 132.6 (C-9),
131.4 (C-9), 120.5 (C-14), 119.9 (C-14"), 116.2
(C-13), 116.1 (C-13'), 115.8 (C-10"), 115.8 (C-10),
107.4 (C-8'), 104.4 (C-4'a), 102.6 (C-4a), 100.3 (C-2),
98.5 (C-6), 96.8 (C-8), 96.7 (C-6"), 81.9 (C-2'), 68.3

(C-3), 67.2 (C-3"), 30.1 (C-4'), 29.4 (C-4). VL %
55 ik — 80, s e A 13 R % A2,

EW 14: AERR CHMBE-BER 288, 5%
WIRIR-A 5 TLC R R th, 5o R
i AT RN I (B AN RIT RS, S5 RIEAR 5L,
S A Y 14 R R

EWS: AR CaME-BER O, 5%
WIRR-A 5 TLC KRS Rarts, Saliflgin i
M AT RN (BN RIT RS, SRR —FL,
W A 15 IR -

SE 3k

(1] =2k, MRE, FRE. ROGAEY M2 R4 2
[M]. R Amd K H hAL, 2006.

[2] Akira Y, Nobutaka T, Toshihiro N, et al. The constituents
of Cinnamomi Cortex. 1. structures of cinncassiol A and
its glucoside [J]. Chem Pharm Bull, 1980, 28(5):
1432-1436.

[3] Nohara T, Nishioka I, Miyahara N K, ef a/. Cinncassiol C,
a novel type of diterpene from Cinnamomi Cortex [J].
Chem Pharm Bull, 1980, 28(6): 1969-1970.

[4] Nohara T, Tokubuchi N, Kuroiwa M, et al. The
constituents of Cinnamomi Cortex. 1II. Structures of
cinncassiol B and its glucoside [J]. Chem Pharm Bull,
1980, 28(9): 2682-2686.

[5] Kashiwada Y, Nohara T, Tomimatsu T, et al. The
constituents of Cinnamomi Cortex. 1V. structures of
cinncassiols C1 glucoside and C2, C3 [J]. Chem Pharm
Bull, 1981, 29(9): 2686-2688.

[6] Nohara T, Kashiwada Y, Murakami K, et al. The
constituents of Cinnamomi Cortex. V. structures of five
novel diterpenes, cinncassiols D1, D1 glucoside, D2, D2
glucoside and D3 [J]. Chem Pharm Bull, 1981, 29(9):
2451-2459.

[7] Nohara T, Kashiwada Y, Tomimatsu T, et al. Two novel
diterpenes from bark of Cinnamomum Cassia [J].
Phytochemistry, 1982, 21(8): 2130-2132.

[8] Nohara T, Kashiwada Y, Nishioka I. Cinncassiol E, A
diterpene from bark of Cinnamomum Cassia [J].
Phytochemistry, 1985, 24(8): 1849-1850.

[9] Braulio M F, David T, Carmen G, et al. Minor diterpenes
from Perseaindica: their antifeedant activity [J].
Phytochemistry, 2001, (56): 315-312.

[10] Marizeth L B, Juceni P D, Jorge M D, et al
Ryanodanediterpenes from two Erythroxylum species [J].
Phytochemistry, 2007, 68(13): 1735-1739.

[11] Isogai A, Murakoshi S, Suzuki A, et al. Chemistry and



¢ %% Chinese Traditional and Herbal Drugs

Fa44k BE17H 20134E9 A © 2363 -

[12]

[13]

[14]

[15]

biological activities of cinnzeylanin and cinnzeylanol, new
insecticidal substances from Cinnamomumzeyl anicum
Nees [J]. Agric Biol Chem, 1997, 41(9): 1779- 1784.
Azucena G. C, Melchor G H, Aurea P, et al. Chemical
ecology of Canarian laurel forest: toxic diterpenes from
Perseaindica (Lauraceae) [J]. J Chem Eeology, 1990,
16(9): 2732-2733.

Azucena G. C, David T, Aurea
antifeedantryanodanediterpenes from Perseaindica [J]. J
Agrie Food Chem, 1996, 44(1): 296-300.

NgoeT M, Ha D T, Lee I S, et al. Two new diterpenes

P, et al. Insect

from the twigs of Cinnamomum cassia [J]. Helvetica
Chimica Acta, 2009, 92(10): 2058-2062.

Yagi A, Tokubuchi N, Nohara T, et al. The constituents of
Cinnamomi Cortex. 1. structures of cinncassiol A and its
glucoside [J]. Chem Pharm Bull, 1980, 28(5): 1432-1436.
Braulio M F, David T, Carmen G, et al. Minor diterpenes
antifeedant activity [J].

from Perseaindica: their

[17]

(18]

[20]

(21]

(22]

Phytochemistry, 2001, 56: 315-312.

KR, HORP, & b, 55 KoK TR iy
BT 1], " E 2528, 2010, 35(5): 1261-1271.
B M, Cho Y K, Lee S H, et al
2'-Hydroxycinnamalde hyde from stem bark of
Cinnamomum cassia [J]. Planta Medica, 1996, 62(2):
183-184.

Ngo K S, Wong W T, Geoffrey D B. Muurolane
Sesquiterpenes from llliciumtsangii [J]. J Nat Prod, 1999,
62: 549-553.

G HE, ARIEER, FI3EE. AP R LR RIEH S E
(7). RERF=WIWFR 5 IF K, 2010, 22(5): 798-800.

5L Bl WobkAR, Rz, S5 HIBETEAL LTS L
WA E Ry (0], T E B2 Tk, 2009, 4009):
662-704.

Hong X L, Yoshimitsu Y, Tsutomu S. er al. A-type

Kwon

proanthocyanidins from peanut skins [J]. Phytochemistry,
1999, 52(2): 297-308.



