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Alkaloids of Seeds of Neolitsea chuii and the Anti-inflammatory and Analgesic Effects
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[Abstract] Objective: To study the alkaloid constituents and the material basis of anti-inflammatory and analgesic
effects of seeds of Neolitsea chuii. Methods: The chemical constituents of seeds of N. chuii were isolated by Sephadex LH-
20 column chromatography, silica gel thin layer chromatography, and preparative high-performance liquid chromatography
(HPLC). The structures of the compounds were identified by 'H nuclear magnetic resonance ('H-NMR), "C-NMR and mass
chromatography (MS). The anti-inflammatory and the analgesic effects of the isolated components were observed by xylene-
induced auricle swelling test in mice and acetic acid-induced writhing test in mice, respectively. Results: Nine alkaloids were
isolated and identified from the trichloromethane extract of seeds of N. chuii, which were laurotetanine (1), N-methyl
laurotetanine (2), coclaurine (3), boldine (4), laurolitsine (5), armepavine (6), isocorydine (7), nicotinamide (8), and N-trans-
feruloyltyramine (9). Laurolitsine inhibited the auricle swelling induced by xylene in mice (P<0.01), and also reduced the
number of writhing in mice caused by acetic acid (P<0.01). Conclusions: These compounds mentioned above were isolated
from seeds of N. chuii for the first time. Laurolitsine showed significant anti-inflammatory and analgesic activities, which
may be one of the active constituents of the plant.
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A, TTEzaf e, v, Wi, TR, T,
SN AL LA B TR AR SRR AN RS A
BEF RO AT RS . FIKIE . B E ARG 2
B+ TR <R R AN IE T BB A7 3 85 10 14 b &
Y, BERTIROEIE. WIS N IR iRE
AT R T 20 B WS A 25 VR )
LA, TG R RS AR AR IR, A LA
TR A RS ARG AR T2 R ORL, 2 95% L
PEE, AWM ERAE, 4562 A5 E (TLO) .
Sephadex LH-20 #F 8,15 15 K oy R0 AH i) 25 835 1
X HE T i A WIS o R AT T o S SR S e,
Hl o B A E 9O ARSI S, Sl R
B (1) N-HIEREER (2) . S5k (3) . WIRE
Bl (4). BIARZFI (5). AEEEM (6). BE
BOERK (7). JEEERE (8) . N-FaUBMERIERE L (9).
FERTHAEAT T HORBURIE TETFA .

1w

L1 U

Photolysis-TOF MS % & Jii 2 Fi 5 (¥ [E Kore
NFl) 5 AVANCE-500 BB RG AL PRI (Hid Bruker 2
A]); LC-8A T i e il B W AH (A A (AR I AR
o)) s X6 AUHE SO E A CIRINBFBR A 2% A PR 2>
F]); RE-2000A BYJig i 28 K AL (i 58 AR AR A 2%
A BRZ 7)) ;s BPG-9030BH £ Hy #AuH iR 8% X1 1 46
(il Rt A RA R ); SHZ-D (1) EE
WAUKEATE OBINEHE PRI AR B A IRA A
HH-2 B4 R K i 3 (it (e 48 A BR
Al); OVP-60 % TGl B 45 4% (B e AR B W Rk (-
) HMRAFT; BSA224S BUHL T K (ff[E 7% &
FIHES A )

1.2 iXzy

5 2R Sk B I8 P A R BH T R el B T e A R
PRI e, 200 m i B 24 K X35 W B0 2 7 Ry
FERLHT A 2 1 J@ M YIS AW Neolitsea chuii Merr. [
AR, HARA (4% : YGSZ-2019-1216) fRAF
TR B THROD H2 AR 22 B v 2R AR AR

il £ B2 RE L Foy, (P2 Merck A ) 5 2
3% kI G (10~40 pm, 7 5 WHE A T ) ;
Sephadex LH-20 £ {7 4% (% #it Amersham Pharmacia
Biotech AB A #] ) 5 Bl ] DL i [41E % . 20210524,

- 800 -

wREEZy (hE) ARAF]; Bl B, =8N
By o piral. (R ARG A A IR A w5 K
M HWIRGEK o

1.3 SEEshY)

ISR RN 240 H ., MERERE, R
(170+15) g, HHIFEE LYo, S2ms)
YA FEYERTIES . SCXK (M) 2016-0001, S236 4%
TR KA R 2E B AR 2 I i, ik . R
(Bh) 2021-2-1024.

2 RBESE

UG AR 10. 0 kg IEFESS , DL 95% LB n]
MERII W, K1 h, g, FEAMRE, &I
CTEIREUR, R %E 2R, 5 BRI
B 763.6 g WILIRELUZKIMAKI0 LAEUS, MA
0.1 mol-L'"BRFERIEWEL , 15 pH Ry 2~3, H =& W%
S LAHL 4, JMAO.1 mol-L & & Ak &hss i 8
pH A 9~10, FRH =AM HE8 LAWK, AIFAH
W, R R 4 S AT RS A B R AR ) R B
(28.0¢g)

BOE A o 3 ) 20.0 g, R =F W 4-H
2 (90 : 10—0 : 100) BEEEVGEME, LA TLC Al e i
W, AIAMETY, 52844045 (Fr. 1~Fr. 4), H
H1, Fr. 1 45 Sephadex LH-20 F: (6340 55, LU sk
B, 524659 840 mg, t,=12.4min). 9 (26 mg,
t=21.6 min) o Fr. 2 2 i % WA @38 (e -
K, 35:65, WH N2 0mL-min') /5, B34kE
P11 (65mg, =15.5min), 5 (28 mg, #=26.8 min).
Fr. 32l s AR it (R EE-7K, 45 155, WHch
2.0mL-min ') 78, HEAEY3 (24 mg, 4=
19. 7min), 4 (43 mg, £,=26.2min), Fr. 42 Sephadex
LH-20 085055, DA EERME, PRl & A0
i (WEEIK, 60 : 40, J#HA2.0mL-min ') 43 E15
#bEY 2 (48 mg, t,=12.2min) ., 6 (19 mg, =
18.4min), 7 (31 mg, £=29.5min),

3 HFHMEE

EW1: HFEEARK, mp102.4~103.1C.
ESI-MS m/z 327.4 [M+H] . 'H-NMR (500 MHz,
CD,0OD) 6: 7.96 (1H, s, H-11), 6. 77 (1H, s, H-3), 6. 70
(1H, s, H-8), 4. 19 (1H, dd, J=13.5, 4.5 Hz, H-6a),
3.83 (3H, s, 2-OCH,), 3. 82 (3H, s, 10-OCH,), 3. 66
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(1H, dd, J=13. 0, 6. 0 Hz, H-5), 3. 62 (3H, s, 1-OCH,),
2.98 (1H, dd, J=17. 0, 4. 5 Hz, H-4), 2. 87 (1H, dd, J=
14.0, 4. 5 Hz, H-7), “C-NMR (125 MHz, CD,0D) &:
155. 4 (C-2), 148. 6 (C-10), 148.2 (C-9), 146.7 (C-1),
128.5 (C-7a), 127.9 (C-3a), 127.7(C-1b), 124.3(C-
la), 122.2 (C-11a), 116.2 (C-8), 113.3 (C-3), 112.1
(C-11),60. 8 (1-OCH,), 56. 9 (2-OCH,), 56. 7 (10-OCH,),
54. 8 (C-6a), 42. 8 (C-5), 34. 4 (C-7), 26. 6 (C-4), LA I
HE TS EE SR N QN € SR (A /B Wog
G

tEEW 2. HHEEAR, ESI-MS m/z342. 1 [M+
H]'. 'H-NMR (500 MHz, CD,0OD) é: 7. 94 (1H, s, H-
11), 6.81 (1H, s, H-3), 6. 77 (1H, s, H-8), 4. 07 (1H,
dd, J=13.5, 4.5 Hz, H-6a), 3.84 (3H, s, 2-OCH,),
3.82 (3H, s, 10-OCH,), 3. 62 (1H, dd, J=13. 0, 4. 5 Hz,
H-5), 3.61 (3H, s, 1-OCH,), 3.29 (1H, dd, J=17.0,
6.0 Hz, H-4), 3.25 (1H, dd, J=14.0, 4.5 Hz, H-7),
3.12 (3H, s, N-CH,), “C-NMR (125 MHz, CD,0D) 6:
155. 6 (C-2), 148.7 (C-10), 148.3 (C-9), 146. 8 (C-1),
128.9 (C-7a), 127.9 (C-1b), 127. 8 (C-3a), 124.1 (C-
la), 122.1 (C-11a), 116.4 (C-8), 113.5 (C-3), 111.9
(C-11), 64. 3 (C-6a), 60. 8 (1-OCH,), 56.9 (10-OCH,),
56.7 (2-OCH,), 54. 1 (C-5), 42. 5 (N-CH,), 32. 6 (C-7),
27.5(C-4), VI B0 5 SCHRHE JEA — 30, s
ELAY 2 0 N-F IR

k&Y 3: HEKAK. HNMR (500 MHz,
CD,0OD) &: 7.08 (2H, d, J=8.4 Hz, H-2", 6"), 6.72
(2H, d, J=8.4 Hz, H-3", 5"), 6. 64 (1H, s, H-8), 6. 61
(1H, s, H-5), 3.79 (3H, s, -OCH,), 3. 16 ~ 2. 68 (4H, m,
H-3, 4), “"C-NMR (125 MHz, CD,0D) &: 156. 4 (C-
4", 147.3 (C-6), 146.1 (C-7), 130.0 (C-2', 6"),
125. 1(C-1"),123. 4 (C-8a), 122. 1 (C-4a), 116. 1 (C-3",
5"),112.5(C-8),109. 8 (C-5),56. 1(C-1),54. 6 (-OCH,),
39.1 (C-7"), 38.2 (C-3), 24.2 (C-4), VI F%¥E 53
PR IE A3, BB 3 240

G Y4: JoEImA, Sk st s
£, ESI-MS m/z 360. 1 [M+Na]", 'H-NMR (500 MHz,
CD,0D) 6: 7. 84 (1H, s, H-11), 6. 70 (1H, s, H-8), 6. 48
(1H, s, H-3), 3.77 (3H, s, 10-OCH,), 3.56 (3H, s, 1-
OCH,), 2.92 (1H, s, H-7), 2. 88 (1H, s, H-4), 2. 86 (1H,
m, H-5), 2.75 (1H, dd, J=12.0, 2.0 Hz, H-6a), 2. 38
(3H, s, N-CH,), "“C-NMR (125 MHz, CD,0D) §:

149. 5 (C-2), 146. 5 (C-10), 146.3 (C-9), 143.0 (C-1),
130. 1 (C-7a), 129.2 (C-3a), 126. 6 (C-1a), 125.9 (C-
1b), 123.2 (C-11a), 115.7 (C-8), 114.7 (C-3), 112. 4
(C-11), 62.7 (C-6a), 59.7 (1-OCH,), 56. 2 (10-OCH,),
53.3 (C-5), 44.2 (N-CH,), 34.2 (C-7), 29. 0 (C-4). LA
B S SO R B A — B, M A 4 ik
IR E B

Es: iR, SRR SO 5 H
P4, ESI-MS m/z 346. 2 [M+Na]", 'H-NMR (500 MHz,
DMSO-d,) &: 7. 84 (1H, s, H-11), 6.77 (1H, s, H-8),
6.53 (1H, s, H-3), 3. 82 (3H, s, 10-OCH,), 3. 74 (1H,
dd, J=13. 2, 3. 6 Hz, H-6a), 3. 64 (3H, s, 1-OCH,), "“C-
NMR (125 MHz, DMSO-d,) 8: 150. 9 (C-2), 147. 8 (C-
9), 147.2 (C-1), 144. 5 (C-10), 130. 1 (C-7a), 129. 8 (C-
3a), 127. 6 (C-1b), 126. 2 (C-1a), 124. 7 (C-11a), 115. 8
(C-8), 115.5 (C-11), 112.9 (C-3), 60. 4 (C-6a), 56.6
(1-OCH,), 54.7 (10-OCH,), 43.5 (C-5), 36.5 (C-7),
28.8 (C-4). VI L%¥s 5 SClk i S A — 50", B
EEYS FH AL T

fk&We: gtk m (NI, SR
LAk B B0 350 B . AR 41 . 'H-NMR (500 MHz,
CDCL,) 8: 6.94 (2H, d, J=8. 4 Hz, H-2",6"), 6. 66 (2H,
d, J=8.4 Hz, H-3', 5"), 3.83 (3H, s, 6-OCH,), 3. 74
(1H, dd, J=6.5, 12. 0 Hz, H-1), 3. 57 (3H, s, 7-OCH,),
3.14~2.58 (6H, m, H-3, 4, 9), 2. 53 (3H, s, N-CH,).
BC-NMR (125 MHz, CDCL,) §: 154.9 (C-4"), 147. 4
(C-6), 146. 4 (C-7), 131. 1 (C-1"), 130. 9 (C-2"), 130. 3
(C-6"), 128.8 (C-8a), 125.3 (C-4a), 115.6 (C-3"),
115.5 (C-5"), 111.3 (C-5), 111.1 (C-8), 65.1 (C-1),
55.9 (6-OCH,), 55.7 (7-OCHS,), 46.2 (C-3), 42.3 (N-
CH,), 40. 7 (C-9a), 24. 8 (C-4), DL %5 SCkIR &
FEAR Y, MU EAE Y 6 R v A SR

EEWT: bEE AR, ESI-MS m/z 341. 8 [M+
H] . 'H-NMR (500 MHz, CDCL,) &: 6.94 (1H, d, J =
8.0 Hz, H-8), 6. 90 (1H, d, J=8. 0 Hz, H-9), 6. 74 (1H,
s, H-3), 4.02 (1H, dd, J=13.5, 4.5 Hz, H-6a), 3. 89
(3H, s, 10-OCH,), 3. 82 (3H, s, 2-OCH,), 3. 74 (1H, dd,
J=13.0, 6.0 Hz, H-5a), 3.66 (3H, s, 1-OCH,), 3. 45
(1H, ddd, J=13.0, 12.5, 4.5 Hz, H-5b), 3.27 (I1H,
ddd, J=17.0, 12.5, 6.0 Hz, H-4a), 3.23 (1H, dd, J=
14.0, 4.5 Hz, H-7a), 3. 13 (3H, s, N-CH,), 3. 08 (1H,
dd, J=17.0, 4.5 Hz, H-4b), 2.66 (1H, dd, J=14.0,

- 801 *
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13.5 Hz, H-7b). "C-NMR (125 MHz, CDCL) §&:
155. 0 (C-2), 151. 3 (C-10), 145. 6 (C-11), 144. 2 (C-1),
128. 1 (C-7a), 127.9 (C-3a), 127.2 (C-1b), 126. 4 (C-
la), 121.1 (C-8), 120.7 (C-11a), 113.4(C-9), 112.8
(C-3), 64.6 (C-6a), 60.8 (1-OCH,), 57.0 (2-OCH,),
56.9 (10-OCH,), 53. 8 (C-5), 42.3 (N-CH,), 34.1 (C-
7), 27. 4 (C-4). DA 8 5 SOk SR —30"", ik
Y EAB YT R R

EY8: Ak, S THEE. N, ESI-MS
m/z 121.2 [M - H] . 'H-NMR (500 MHz, CDCL,) é:
9.07 (1H, d, J=1. 5 Hz, H-2), 8. 79 (1H, d, J=5. 0 Hz, H-
6), 8.25 (1H, d, J=8. 0 Hz, H-4), 7. 56 (1H, dd, J=8. 0,
5.0 Hz, H-5). “C-NMR (125 MHz, CDCL,) &: 152.9
(C-6), 149.7 (C-2), 135. 8 (C-4), 124. 1 (C-5), VA %k
P 5 SOk 3 AR — 5, B e A 8
iz

E9: Atk (NER), S THEE, ESI-
MS m/z 313.2 [M+H]"., 'H-NMR (500 MHz, CD,0D)
8:7.06 (1H, d, J=1. 7 Hz, H-2), 6. 99 (1H, d, J=8. 5 Hz,
H-2"), 6.96 (1H, dd, J=8. 1, 1.7 Hz, H-6), 6. 73 (1H,
d, J=8.1 Hz, H-5), 6.69 (1H, d, J=8.5 Hz, H-6"),
6.62 (1H, d, J=8. 5 Hz, H-3"), 6. 34 (1H, d, J=15. 5 Hz,
H-8), 3. 83 (3H, s, 3-OCH,), 3. 74 (1H, d, J=15. 5 Hz, H-
7),3.43 (1H, d, J=8. 5 Hz, H-8"), “C-NMR (125 MHz,
CD,0D) &: 166.3 (C-9), 156.5 (C-4"), 149.2 (C-3),
148. 9 (C-4), 140. 1 (C-7), 131.2 (C-1"), 130. 8 (C-2"),
130.2 (C-6"), 128.2 (C-1), 122.2 (C-6), 119. 1 (C-8),
115. 8 (C-5), 115.7 (C-3"), 115.5 (C-5"), 111. 3 (C-2),
55.8 (3-OCH,), 42.2 (C-8"), 36.1 (C-7"), L\ I %i&
5 SCHRGE FEA — 3, B ER A9 R N-IR
2T 2R 1 e -
4 EEEMGD
4.1 HLRIEH

BUF i g RN 120 1, FRIKF R, BEVL
Y RN RELL | BERIZE | PHPEXTHRAL . LERA (kA
W1~9), 4101, MEMESKE, RAEESALG T
K, X MG A 25 T AR SR K, BHPE X B2 45
TRIREIVCAR (0.26 g-kg '), SEHL o545 T A fk
& (0.26 g-kg ', HLLO. 3% R H FLLT4E XA
NEH) . ESEE 253 d, HEBAEEI 20 mLkg '
KK L2530 min 5, X B/ RS G 78 47 B
- 802 -

T TR A BRER 7K 20 WL, A5 7R 2 R0 S 06 4 /s BRA B
DA HORE W 20 pL B0, ZZH A4 EE . 30 min
JE B BALFE /NG, FHEAR T mm (3T FLESAE 224 I H:
AHIFERAL T B fr, SR L RF 43 Sl ok B HE
AR T, LA B i 22 224 Sk AR E i Bk WL 5 4
B, RIS (1) A (2) F15 H i Bl S A0 i ik
P FR0em,

ik R=CH B - 22 E A B X 100% (1)

Jib B A il R =R A2 B 7 3 i - A2 A
Bl T ) TR ZH B X 100% (2)

PRI R LW, S g, BiAlg /)
SR A B R S R (P<0.01), IF B AR ) 25 1
o SRR A, BH X R A ] DC AR
TRORFT SO /N R E K (P<0.01), STRIEMR
EN U/N R AE T N S e L R T A O i Sk 3
(P<0.01), HARAWVE 20 2% 7 LG i
S o 45 /N R R e o R LR 1

®1 BAWFREMBALZRS T ZBEEBNR

ELER AR Z 0 B A B ZE R Gets, n=10)
%

4 i ik % i i Ao o %

Xf R - 0.79+4.10

AL 79.65+19.13™ 0
Bif ] DAk 39.34+15.1244 45.05
a4 73.45+15.54 3.13
b2 75.34+13.78 2.26
a3 73.56+12.45 3.34
b 441 69.34+18.34 5.57
e/ Y| 46.34+17.45% 34.43
EWedl 75.25+13.68 2.15
&9 14 74.56+19.43 3.05
a8 77.23+14.43 1.23
b9 41 69.02+13.56 6.23

T BRI AL A, HARAC A 2R 344 0.26 g-kg '
XA R, P <0.001; SR, “P<0.05, ““P<0.01;
2,

4.2 BIRIEH

O R IR 120 2, Sh¥ir 4. 4heh
FlEE 4. 170N o RIREZ5 1 he, R REZH /N R
FEST A HIER7K 0. 01 mL-g ', A4/ UM s 13 5
1% VKEEFR AW 0. 01 mL-g o VESHE ., 7 H R AW
ZAEH, BRI IC /N B AR AR U1 AN 20 min P/
SRR S . HUAR RS AR IE . I, )R
B B HR ET, ERAK (3) A
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eSS
PRI A =R LR YR — )7 AL A UCK)
BRI ZH AR K< 100% (3)

BURIE TR R LI, XTI e, REAZE /)N
S OB 2 38 m (P<0.001), IE R AY 1 45 1%,
My SRRV b, PR REBAT H] DT A ZH RE 3 5
iR o | ) /N BRI IR RN, el /N BRALAR I B (P<
0.01) 5 HGLARS 3 A 22 71 ] I 2B 3R 401 VR 9
|, HABEBER (P<0.01), HA4 9o 5 0
PN BE HE R )R PR B (], A R B AE
25 20/ INERHLAR BRI A S 1) R DL 3R 2.

F2 BRI IRREAL SRR 4 X B ER B/ R A
A HEI R Gts, n=10)

4151 RIS HARIEL FAARII ] 2 /%

XfHEZH 0

HERIZH 221.23£14.07  45.05£14.76™ 0

B[ ) UCARAL  443.87+33.56%%  13.24+5.54%4 69.23
14 233.45421.54 36.10<15.23 20.00
k&Y 24l  24534+23.78 38.09+14.23 15.55
EEWIH  243.56+24.45 37.98+14.27 17.78
A4 249.34+28.34 39.23+16.23 13.33
TbaYs4l  364.34+23.45° 25.32412.23% 34.89
kEW6dH  225.25+13.68 44.12£16.32 2.22
TEE 74 234.56+20.43 43.32+16.32 4.44
LEW8H  225.25+13.68 40.25+15.23 11.11
eA94H  22525+13.68 41.21£14.32 8.88

5 iFig

AT FE G B S U vh o s A 2 9 A A
RS, Hoh 7 U E SSRGS . 14
NWRBERACE Y . 1A A BERAE A . HATE M
BB A 2 1 IR AR o B AR B A A W AT 22 Bl 6
B, A Rk ) A S A5 R R0 D DU S e R A )
Bl MEBESEA A . A PLIE A AR R S e AR
AW, BTER YR AR MR WS TR O3 B E Y
28 - ) A2 100 -5 T S AR A 2 o3 Y AR
RAAEARATET, XS0 A W 70429 O 1 UM A g
RANCEIRER

TEHTR U A TG PRSI vh 00 R F R i
BN B P T B TG 2 B v A W 8 2 ) T
RAEM, /I BB R AL AL 5T 19 2 B 1 v A W
SrEVERAE I . T WRURAE /D BRCH B L TS B
M EEIEE K HIRBENZ, AL BA .

TE/N AL A SE R v, %/ I Bl IR IS T S T R 3 e
BERE 5 o PP VESCIR AR WoR , WA OB
LRI W PR BRI, 5 AR A2y
B BE 5 A BT A 22 T T 2 LI REAN 52 4
Y4 FE 5 e g ) 2 11 0 A A PEA T Rk R — B A
WA R, WM BA RIFRPTRBURIER,
A ZEEAEGAT UL R RO A — 3R, TR
FRAEIR BT o
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