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Study on Chemical Constituents from Phellodendron chinense
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of Science and Technology, Benxi 117004, China;
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[ Abstract | Objective: To isolate and identify chemical constituents from Phellodendron chinense.
Method: Compounds were isolated by silica gel and Sephadex LH-20 column chromatography, and their structures
were determined by means of the spectral analysis and physicochemical properties. Result: Eleven compounds
were isolated and identified as berberine (1), obaculactone (2), shihulimoninA (3), N-p-coumaroyltyramine
(4), 1- (4-hydroxy-3-methoxyphenyl ) -2- [ 4- (3-hydroxy-propyl ) -2-methoxyphenoxy ] -propane-1, 3-diol
(5), phellodendrine (6 ), magnoflorine (7 ), palmatine (8), jatrorrhizine (9 ), columbamine (10),
obacunone (11). Conclusion; Compounds 3 and 5 were isolated from P. genus for the first time, and compound
4 was isolated from this plant for the first time.

[ Key words|  Phellodendron chinense; chemical constituents; structural identification; isolated for the first time
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1 R 5K%
1.1 Y%  Bruker ARX-300 %I AV-600 %I % fif 4%
JRAL (TMS 4%, B £ Bruker 23 7)) \ XT4-100 % &
Tl ) R A (R RO AR A IR A W) (il
iR A% 1E) Jasco P-1010 %Y JiE Y& 4 B4 ( 28 F 3 /R
52y F) ) \Bruker micro-TOFQ Y Jifi i % ( Fit + Bruker
AW o AEEAIERER (200 ~300 H,E BEEEATH
FRAT) W2 O35 i IS GFo, (10 ~ 40 um, 75 13 1
HAk T/ BR 2 F ), Sephadex LH-20 ( Pharmacia
Biotech, USA)
L2 2ih 5l AR (o R 2 B iDL
W] ) HAB BT R 50 X S o d 2, M TR B &
oo NI RF b DU T A R & rp 2561 A7 R w4
NP ASRL L S HNE S (OF T ESE T S PN € R
ENZTFRIE Y BE Phellodendron chinense Schneid
I E A B2 B B, RE AR A R A T AR H T2
2 BRES5aH

BN RIZ5 8 10 kg, B i UMLKY o 8 £ 24K
TR T5% W9 S BEI AR A S B 3 W, IR 1.5 by,
UEL A IR UE R, U R L AR 1.2 kg,
ZEMR OB R 23180, PR SRR AR B £ R LB I
TREREI 3 U, FE O DR W 4 L 15 3 LR LR FE R

oy (65 g)  IFE T BEF HL4L 43 (580 g) . KW
(560 g) , & TR L TR 43 65 ¢ HHE ¢ i 47 4 4 3%
(CH,CL,-CH,OH 50: 1,10: 1B BE Ve ML) , 4> 45 Fr. 1,
Fr.2. Fr.1 PRk $EFTAE 3% (D-M 100: 1 ~30: 1
T BE VR0 ) A5 21 (418 40 14 o0 AT e B A €335 L R G
3% 45 HPLC, 3 5k 59 2(1.5 g) \11(8 mg) ,
5(3 mg), Fr.2 #ATRERCHE G5, 15659 3(5 mg) ,
4(3 mg), IET RS> 580 g HI ODS #EA74E A3 (H
E-7K 5% ,10% ,15% ,20% ) ,15% 1156 I i
S PTLC, 43 51454654 1(20 mg) ,8(4 mg) ,9(8
mg) ,10(2 mg) ,6(10 mg) ,7(15 mg) ,
3 #£HMEE

EW 1 WA (HEE) , mp 145 °C, flitfk
B4 Rz I B PEL'H-NMR (300 MHz, DMSO-d, ) §:
7.79 (1H, s, H-1), 7.08 (1H, s, H4), 3.20
(2H, m, H-5), 4.94(2H, m, H-6), 9.90(1H, s,
H-8), 8.00 (1H, d, J =9.1 Hz, H-11), 8.20
(1H, d, J=9.1 Hz, H-12), 8.95 (1H, s, H-13),
6.17(2H, s, 0-CH,-), 4.09 (3H, s, 9-0CH, ),
4.06 (3H, s, 10-OCH,) ., H" C-NMR IH g %4 W,
F 1,5 SOk A T A /N BER T B M B, % e
S /NBE ( berberine ) o

®1 £&%1,8,9, 10 P C-NMR #47

No. 1 8! 9P 10" No. 1 8" 9b 10"
1 112.4 112. 4 116. 1 113.4 11 124. 6 124.6 124.5 124. 6
2 151. 1 151. 1 149.9 148.5 12 128.3 128.3 128.3 128.3
3 154.0 154.0 152.1 152.0 12a 123.5 123.5 123. 4 121.8
4 110. 2 110.2 110. 2 110. 4 13 121.5 121.5 121.5 121.5
4a 130.3 130.3 130.5 128.7 13a 140. 0 140.0 140. 0 137.4
5 28.0 28.0 27.8 28.0 13b 120.7 120.7 119.6 118.0
6 57.2 57.2 57.8 57.9 2-R, 102. 8 56.8 57.1 56.8
7 - - - - 3-R, 57.5 - -
8 146.5 146. 5 146.3 146. 4 9-R, 57.8 57.8 62.7 -
8a 135.5 135.5 135.6 135.5 10-R, 62.7 62.7 57.6 57.7
9 152.1 152. 1 151.9 152.0 11-R; - - 62.7
10 145.9 145.9 145.9 144.3

L s Ron WK DMSO-dg ;b Fon ML) CD; 0D,

ka2 kARG S (AN, mp
297°C,[a] D (20): - 127.7° (¢ = 0.2,
CHCI,) ,"H-NMR( CDCI,, 300 MHz)6:4.04 (1H,
s, H-1), 2.85 (1H, m, H2), 2.23 (1H, d,
J=15.8,3.2 Hz, H5), 2.68(1H, d, J=2.0
Hz, H9), 1.79 (2H, m, H-11), 1.79 (2H,
m, H-12), 4.04 (1H, s, H-15), 5.47 (1H, s,
H-17), 1.18 (3H, s, H-18), 4.76 (1H, d,
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J=13.1 Hz, H-19), 4.46 (1H, d, J=13.1
Hz, H-19), 6.34 (1H, d, J=1.0 Hz, H-20),
7.41(1H, d, J=1.0 Hz, H21), 7.40 (1H, t,
J=1.0 Hz, H23), 1.29 (3H, s, H28), 1.18
(3H, s, H29), 1.07 (3H, s, H-30) , # H'H-
NMR, " C-NMR % i¥% % 4% 5 SC#k i) 38 1 5 A »
MM B (U C-NMR R R 2)  BE
S A9 N g ( obaculactone) o



BRIE 45 1 B AR 1G22 03 DT 5

£2 {kAw2,3, 11 H°C-NMR #iE

No. 2 3 11° No. 2°¢ 3 11°¢
1 79.4 78.5 156.9 14 66.9 66.9 65.3
2 35.9 36.4 123.2 15 53.8 53.8 53.5
3 169.3 171.0 166. 8 16 166.8 166.9 167. 1
4 80.5 79. 1 84. 1 17 78.0 78.5 78.2
5 60. 8 58.9 57.6 || 18 20.9 20.5 17.2
6 36.9 36.9 40. 1 19 65.6 65.6 32.2
7 206.3  208.6 207.6 || 20 120.2 164. 6 120.3
8 51.5 51.4 53.2 || 21  141.3 98.9 141.2
9 47.1 47.1 49.4 || 22 109.9 122.8 110.0
10 46.2 46.0 43.4 || 23 143.4 169. 8 143.4
11 19.1 18. 4 33.0 || 28 30.4 30. 4 27.0
12 30.4 29.4 19.7 || 29 21.6 22.2 21.3
13 38.6 38.6 37.7 || 30 17.8 17.2 16. 6

T ra R MR 7 K DMSO-dg ;¢ R MK H y CDCL 5,

&8 3 TR & (), mp 285 °C . H-
NMR (300 MHz, DMSO-d,)8:4.12 (1H, d, J=2.4
Hz, H-1),2.81 (2H, d, J=16.1 Hz, H2), 2.28
(1H, d, J=14.6 Hz, H-5),3.15 (1H, t, J=15.1
Hz, H,-6),2.51 (1H, t, J=15.1 Hz, H,-6), 2.79
(1H, br. s, H9), 1.77 (2H, m, H-11), 1.72
(2H, m, H-12), 4.06(1H, s, H-15), 5.17 (1H,
s, H-17), 1.10(3H, s, H-18), 4.95 (1H, d, J =
13.0 Hz, H,-19), 4.46 (1H, d, J=13.1 Hz, H,-
19), 6.07 (1H, d, J=7.9 Hz, H-21), 6.28 (1H,
s, H-22),1.20 (3H, s, H-28), 1.03 (3H, s, H-
29), 0.98 (3H, s, H-30), ¥ H'H-NMR f1" C-
NMR 3 3% $ b 5 SOk 8 00 0 e ke i & AT B i
FIH B (7 C-NMR 5 8 H0ds WL 3% 2) , % 5ok #r
R KU EY AR R A(shihulimonin A) |, 2 A
E AR A P o AR

fkEW 4 X EE B K (HFE), mp
256 C,'H-NMR (300 MHz, CD,0D) §:7.39 (2H,
d, J=8.7 Hz, H2, H-6), 6.79 (2H, d, ] =8.6
Hz, H-3, H-5), 6.38 (1H, d, J=15.7 Hz, H-7),
7.44 (1H, d, J =15.7 Hz, H-8), 7.05 (2H, d,
J=8.5Hz, H2', H6'), 6.72 (2H, d, J =8.5
Hz, H-3', H-5'),2.75 (2H, t, J=7.4 Hz, H-7"),
3.46 (2H, t, J =7.4 Hz, H-8'),” C-NMR (75
MHz, CD,0D) §:168.1(C-9), 159.4(C4), 155.8
(C4'), 140.7(C-7), 130.2(C-1"), 129.6(C-2,
C-6), 129.4(C-2", C-6"), 126.6(C-1), 117.3(C-
8), 115.6 (C-3, C-5), 115.1(C-3", C-5"), 41.4
(C-8"), 34.7(C-7"), ¥ H'H-NMR 1" C-NMR i
TEBE S SCHRIR B Y N-p-coumaroyltyramine[ 100 K
AR, % oE O B K& W Nop-

coumaroyltyramine , AR B AE ¥ B IR 43 5158

&YW s HEITELKAR(PE), =& 05Kk
K B P ' H-NMR (300 MHz, CD,0D) §:7.02
(1H, d, J=0.7 Hz, H-2, 6.75(1H, d, J=8.2 Hz,
H-5), 6.85(1H, br. s, H6), 4.20(1H, m, H-8),
3.45(1H, dd, J=11.9, 5.2 Hz, H9a), 3. 71(1H,
dd, J=11.9,5.2 Hz, H9b), 6.87(1H, d, J=1.2
Hz, H-2"), 6.97 (1H, d, J=8.2 Hz, H-5'), 6.71
(1H, dd, J=8.1, 1.8 Hz, H-6"), 2.62 (2H, m,
H-7"), 1.81(1H, m, H-8"), 3.56 (2H, t, J=6.5
Hz, H9'), 3.82 (3H, s, 3'-OCH,), 3.85(3H, s,
3-0CH,),."” C-NMR (300 MHz, CD,0D) §:151.9
(C-3"), 149.0(C-3), 147.7(C-4), 147.3(C4"),
138.4(C-1"), 133.9(C-1), 122.2(C-6"), 120.9
(C6), 119.8(C-5"), 116.0(C-5), 114.1(C-2"),
111.9(C-2), 87.9(C-8), 74.3(C-7), 62.3 (C-
9'), 62.0(C9), 56.7(3-0CH,), 56.5(3"-0CH,) ,
35.7(C-8"), 32.9(C-7"), ¥ H'H,"” C-NMR % #i
S SCHR L L1 ] e A LB, 28 H o iR 2Rk
4 1-(4-hydroxy-3-methoxyphenyl ) -2-[ 4-( 3-hydroxy-
propyl) -2-methoxyphenoxy | -propane-1,3-diol , Jg M\ &
Ry R AR,

a6 L@ st f (HEE) ,mp 210 ~212 C,
Ak i 80 5 BH 1 " H-NMR (300 MHz, CD,0D) 3:
3.02 (IH, m, H,-5), 3.18 (1H, m, H,-5), 3.38
(I1H, m, H,-6), 3.45 (1H, m, H,-6), 4.67 (2H,
m, H-8), 3.82 (2H, m, H-13), 3.30 (3H, s, N-
CH,), 6.62 ~6.83 (4H), "C-NMR (300 MHz,
CD,0D) §:150.1(C-10), 149.2(C-3), 148.8(C-
2), 147.6 (C-11),125.7(C-8a), 123.4(C-12a),
120.2 (C4a), 117.8 (C-13b), 115.8 ( C-12),
114.5(C4), 113.3(C9), 110.6(C-1), 67.4(C-
13a), 65.1(C-8), 56.7 (2 xOCH,), 53.4(C-6),
50.7(N-CH,), 35.2(C-13), 24.3(C-5), H'H,
P C-NMR 3% B9 5 SChR A0 18 A A e S e A —
B, %55 HOA B % ( phellodendrine ) .

&Y 7 B AR K (HE), mp 208 C, il
Ak 56 B9 B2 FH % ' H-NMR (300 MHz, CD,0D) §:
6.36 (1H, s, H-3), 3.02 (1H, m, H4,), 2.43
(IH, d, J=12.9 Hz,H4,), 3.31 (1H, m, H-5,),
3.31 (1H, m, H-5,), 3.61 (1H,br.t, H-6), 2.25
(IH, t, J=12.9 Hz, H-7_), 2.82 (1H, br.d, H-
7.),6.36 (1H,d, J=7.9 Hz, H8), 6.59 (1H,
d, J=7.9 Hz, H9), 3.68 (3H, s, C,-OCH,),
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3.77 (3H, s, C,-OCH,), 2.66 (3H, s, N-CH, ),
3.14(3H, s, N-CH,) ,"” C-NMR (75 MHz, CD,0D)
8:153.1(C-2), 151.8(C-10), 150.8(C-1), 149.8
(C-11), 126.2(C-7a), 123.6(C-11a), 123.5(C-
11b), 121.2(C-11¢), 117.2(C-8), 116.0(C-3a) ,
110.8(C9), 109.6 (C-3), 71.1(C-6), 62.4(C-
5), 56.5(C,,-OCH,), 56.1(C,-OCH,), 54.0(N-
CH,), 43.7(N-CH,), 31.7(C-7), 24.8(C4), H
T B 5 SOk A Y A s 2R B A — B,
JE H R AR 22 4B 8 ( magnoflorine )

a8 A ARE & (HEE) , mp 235 C,
WAL B8 B0 BH 44 ' H-NMR (300 MHz, CD,0D) §:
7.67 (1H, s, H-1), 7.06 (1H, s, H4), 3.34
(2H, t, J=6.0 Hz, H-5), 4.94(2H, t, ] =6.0
Hz, H-6),9.76(1H, s, H8), 8.12 (1H, d, J =
9.1 Hz, H-11), 8.02 (1H, d, J=9.2Hz, H-12),
8.81 (1H, s, H-13), 4.00 (3H, s, C,-OCH,),
3.95 (3H, s, C,-OCH,) ,4.21 (3H, s, C,-OCH,),
4.11 (3H, s, C,,-OCH,), H"C-NMR ¥4z W% 1,
5 HE 5 SCHRRGE A L LT O e, e
E 27T ( palmatine ) ,

Ew 9 amasReHm (PE), mp
185 C., it b % B0 ) 57 BH 1 .'H-NMR (300 MHz,
CD,0D) §:7.66 (1H, s, H-1), 6.87 (1H, s, H-
4),3.21(2H, m, H-5), 4.94(2H, m, H-6), 9.73
(1H, s, H-8), 8. 11 (1H, d, J=9.1 Hz, H-11),
8.00 (1H, d, J=9.1 Hz, H-12),8.77 (1H, s, H-
13), 4.03 (3H, s, C,-OCH,), 4.21 (3H, s, C,-
OCH,), 4.11 (3H, s, C,,-OCH,), H"C-NMR H
JE B D2 18 I SRR AR I B 25 AR R
AL EE , % 2 H R 25 MR B (jatrorrhizine )

A 10 B A AR AR (I EE) , mp 208 ~
210 °C, At 4k i 40 52 7 BH P . H-NMR (300 MHz,
CD,0D) 6:7.57(1H, s,H-1), 7.03(1H, s, H4),
3.25(2H, m, H-5), 4.93 (2H, m, H-6), 9.75
(1H, s,H-8), 8.11 (1H, d, J=9.1 Hz, H-11),
8.00 (1H, d, J=9.1 Hz, H-12), 8.65 (1H, s, H-
13), 3.98 (3H, s, C,-OCH,), 4.21 (3H, s, C,-
OCH,), 4.11 (3H, s, C,,-OCH,), H"C-NMR H
BB DL 1, S SRR A 3 Vs e R e
FH—2, % Ho AR B © B8 ( columbamine )

Ew 11 TTEAEARE & (E D7), mp 232.5

- 152 -

C,[a]lD(20):48.0°(c =0.4, CHCIL,) ,"H-NMR
(CDCL) i gh i 5 M H LA 6,:1.10(3H,
s),1.22(3H, s),1.43(3H, s) fl 1.48(6H, s), 5
A~ SP? Zefb B b A 8,:6.49 (1H, d, J =
11.7Hz), 5.93(1 H, d, J=11.7 Hz), 7.37, 6. 34,
7.39, H"C-NMR U598 54 0% 2, Hol = e 5
SCHR A G B R R A B, e R A

(obacunone) ,
[ &% ik ]
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