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Chemical Constituents Occurring in Roots of Artocarpus nanchuanensis
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[ Abstract ]

The constituents were isolated from the ethyl acetate portion of 95% ethanol extraction of A. nanchuanensis roots by

Objective; To study the chemical constituents of roots of Artocarpus nanchuanensis. Method ;

column chromatography over silica gel, Diaion HP20 macroreticular resin, MCI CHP 20P gel, Sephadex LH-20
gel, ODS gel, etc. Their structures were elucidated by analysis of physical chemical properties and spectral data.
Result; Nine compounds were isolated and their structures were identified as p-hydroxybenzaldehyde (1), 2,
4-dihydroxybenzoic acid (2), p-coumaric acid (3), ( + )catechin (4), (E) -ferulic acid methyl ester (5),
p-E-hedroxycinnamic acid methyl ester (6), norartocarpetin (7), trans-oxyresveratrol (8), moracin M (9).
Conclusion; Compounds 1, 2, 5 and 6 were isolated from Moraceae for the first time. Compound 3 was firstly

reported the occurrence in the genus Artocarpus, and compounds 7-9 were characterized in A. nanchuanensis for the

first time.
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norartocarpetin (7 ), Jz 2 & b @ B B ( trans-
oxyresveratrol ) (8) , moracin M(9) ., k&% 1,2,5,6
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Avance 600 U 4% ff TL PR % 1% A ( Fi 1+ Bruker 2
7)), Triple TOF 5600 + %I ¥ Jit B¢ ] €4 3% % ( AB
SCIEX 2] ) , LC3000 Y & 24 AR (3% A (b 52 Bl
Bl fE R A R 7] ) |, Sephadex LH-20 B Ji¢ ( Fi
Pharmacia 2\ &) ) ,ODS-A K AH @ 3% g (12 nm ~ 75
wm, F YMC 2] ), HP20 S £L 1 B A4 A% i MCI
GEL CHP20P (75 ~ 150 wm) ¥ 404> B KA ( H 4
Mitsubishi 2 7] ), 1200 & &% i AH € 3% A (56 [
Agilent /A ] ) , YMC-Pack ODS 2] #&# (10 mm x
250 mm,5 pm, HA YMC A H]) , #2030 6k i (5
Sy e AL T ) s B AR X D i A

MR P S R T 2011 4F 3 A R T H IR
3 DX R A 20 b A 3k b, 28 B )1 O 3 %
KR — KX E RN Artocarpus nanchuanensis,
FEAE b A (TCM 2011-03-21) & f£ T A £ b5
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BB EE G 2(11.2 mg) o ZHAr Fr. 2 S0t Al
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Fr. 2-3 2830 AR RE BCAE €0, DL -7k (20 3) 45
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Sephadex LH-20 #: {43 , L1 100% FF B2 e i, 7 2803
SRR A i DA - OK (32 7) Ve, R A & 4 4
(26 mg) ., Fr. 3 233 Toyopearl HW-40F #F {0, ( FH
Byt ) , P22k ODS A a13%, DL EE-/K (7:13) 4%
JEVERL, 7 s Bk & 3(5.7 mg) LB W 1(5.3
mg) b5 8(5.6 mg) ., 415 Fr. 4 £:3) Sephadex
LH-20 #: {5 3% , DL 100% H B0k M , P25 0 ik i 4 £
T, D= BE - (301 ~ 10 1) BA TR, 15 3 4k
G 5141 mg) LB 6(43.3 mg)
3 HHETE

EW 1T JEPIRE& (HEE) ,mp 119.0 ~
120.0 C, 10% Wik LBE &0 5 24 (0, 5% =& b
RV TR VL BH P 4R R A T B A7 A6 . H-NMR (600
MHz, CD,0D) §:9.76 (1H, s, H-7), 7.78 (2H,
d, J=8.4 Hz, H2, 6), 6.91 (2H, d, J=8.4 Hz,
H-3,5),”C-NMR (150 MHz, CD,0D) §:128.5 (C-
1),132.1 (C2,6), 115.7 (C-3,5), 164.6 (C-
4),191.4 (C-7), ER¥HE 5 SCHk[5 ] 0 LA
—H, M EEZxhEWH 48 ERXH
fi& ( p-hydroxybenzaldehyde)

k&2 s (HE) ,mp 225.0 ~227.0
Co 10% MR OB R 65 2EW A 5% = F 8
W RN FHAE , B8R A7 B 5 6 A7 78, IR 1 B 4% ) 0 FH
PE L3RR A R B A7 78 . H-NMR (600 MHz, CD,0D)
8:7.67(1H, d, J=8.4 Hz, H-6), 6.25(1H, dd,
J=2.4,8.4 Hz, H-5), 6.21(1H, d, J =2.4 Hz,
H-3) ,"C-NMR (150 MHz, CD,0D)&§:110.9(C-1),
161.4(C-2),101.5(C-3),162.9(C-4),105.8 ( C-

5),131.6(C-6),175.4(C-7) , biR¥IE 5 k(6]
X R — B0, B e b B R 2,4- R BRI
%2 (2 ,4-dihydroxybenzoic acid)

a3 HEBK(TE),mp 296.0 ~296.8
C . 10% i 1R 2 B 50 )5 5 4% K {6, H-NMR (600
MHz, CD,0D) §,:7.38 (2H, d, J=8.1 Hz, H-2,
6),7.35(1H, d, J=15.9 Hz, H-7), 6.80(2H, d,
J=8.1Hz, H-3,5),6.35(1H, d, J=15.9 Hz, H-
8) . C-NMR (150 MHz, CD,0D) §,:127.4(C-1),
128.7(C-=2, 6), 115.2(C-3, 5), 158.3(C4),
139.8(C-7), 121.8(C-8), 171.1(C-9) . i I ¥z
550035 LR I SCHR [ 7 ] Bidls B AS — B, M Ak
EY ¥ EFE TR (p-coumaric acid) ,

a4 TSP ERETE), 10% ik
OB A R, 5% = E kBRI W A 5
P H T K 1 26 B 4% . H-NMR (600 MHz, CD,0D)
8,:6.84(1H, d, J=1.5 Hz, H2"), 6.76(1H, d,
J=8.1Hz, H-5'), 6.72(1H, dd, J=1.5, 8.1 Hz,
H-6'),5.93(1H, d, J=2.2 Hz, H-8), 5.86(1H,
d, J=2.2 Hz, H-6), 4.57(1H, d, J=7.5 Hz, H-
2),3.98(1H, m, H3), 2.85(1H, dd, J=5.4,
16.1 Hz, H4_ ), 2.51(1H, dd, J=8.2, 16.1 Hz,
H4_).” C-NMR (150 MHz, CD,0D) §,:82.8 (C-
2), 68.8(C-3), 28.5(C-4), 100.8(C-4a), 156.9
(C-5), 96.2 (C-6), 157.5(C-7), 95.5(C-=8),
156.9(C-8a), 132.1(C-1"), 115.2(C-2"), 146.1
(C-3"), 146.2 (C4"), 116.1 (C-5"), 120.0 ( C-
6") o LA FEHE S SCHR [ 8 ] B ds BE A — B, Wi 48 8 %
e NILEZE [ ( +) catechin],

EmSs HeBR(PE) ., 10% Gk B D
5 WA, ESI-MS m/z 231 [M + Na] ™, &5 &
NMR 8, #  H4rF 0 €, H,,0,, H-NMR (600
MHz, CD,0D) §,:7.62(1H, d, J =15.6 Hz, H-
7), 7.18. (1H, d, J =2.4 Hz, H6), 7.07 (1H,
dd, J =2.4,8.4 Hz, H2), 6.81(1H, d, J=8.4
Hz, H-5), 6.35(1H, d, J=15.6 Hz, H-8), 3.90
(3H, s, H-10), 3.78(3H, s, H-11) ,” C-NMR (150
MHz, CD,0D) §.:125.7 (C-1), 110.3 (C-2),
145.6(C-3), 148.3(C-4), 113.3(C-5), 115.4(C-
6), 150.5(C-7), 123.0(C-8), 168.5(C9), 50.6
(C-10), 55. 1(C-11) , FR%E IS SCHR[9 ] Xf A Ak
A, W A E Y (E) -FI R R [ (E)-
ferulic acid methyl ester]

&6  HOk AR (MEE), mp 195.0 ~197.0
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C, 10% MR LR AR HE A, ESI-MS m/z 177
[M - H] , 44 NMR ¥ #E, # € H 70K
C,H,,0,, H-NMR ( 600 MHz, C,D,N) &,:7.73
(1H, d, J=16.3 Hz, H-7), 7.33(2H, d, J=8.2
Hz, H2, 6), 6.82(2H, d, J=8.2 Hz, H3, 5),
6.15(1H, d, J=16.3 Hz, H-8), 3.72(3H, s, H-
10) ,“C-NMR (150 MHz, C,D,N) 8.:127.3(C-1),
132.0(C-2, 6), 118.1(C-3, 5), 162.8(C-4),
146.6(C-7), 116.0(C-8), 169.1(C-9), 52.6(C-
10) o FR%E 5 SCHR [ 10 ] Xf BREEA — B, i 48 5
Zi &M EX-R R R R P B (p-E-
hedroxycinnamic acid methyl ester)

EWT REETEHAK(HE), 10%
W 2 W {0 5 8 {6 ' H-NMR (600 MHz, CD,0D)
8,:7.33(1H, d, J=9.1 Hz, H-6), 7.28 (1H, d,
J=16.2 Hz, H-7), 6.82(1H, d, J=16.2 Hz, H-
7'), 6.45(2H, d, J =2.1 Hz, H2', 6'), 6.33
(1H, d, J=2.3 Hz, H-3), 6.32(1H, dd, J=9.1,
2.3 Hz, H-5), 6.15(1H, t, J=2.1 Hz, H4") ,”C-
NMR (150 MHz, CD,0D) §.:116.5(C-1), 155.9
(C-2), 102.2(C-3), 157.8(C4), 107.0(C-5),
127.0(C-6), 123.4(C-7), 140.8(C-1"), 104.3(C-
2',6'), 158.2(C-3",5"),100.9(C-4"), 125. 1(C-
7)o LB S SCER L] RIS B AR — 3, B
E A AW o X R B B B (rans-
oxyresveratrol ) ,

k&Y 8 R Ak AR (HEE), mp 332.0 ~
335.0 C. 10% iz < B 5 0 52 B 2 8, 58 AR W2l
R A B 2 Ak A W R AE U Ji,  H-NMR (600
MHz, CD,0D) §,:7.78(1H, d, J=9.0 Hz, H-6") ,
7.15(1H, s, H3), 6.49(1H, d, J =2.2 Hz, H-
3'), 6.44(1H, dd, J=2.2, 9.0 Hz, H-5"), 6.43
(1H, d, J=2.0 Hz, H-8), 6.21(1H, d, J=2.0
Hz, H-6),"” C-NMR (150 MHz, CD,0D) §,:161.9
(C-2),107.9(C-3), 183.2(C-4), 104.0(C-4a),
159.2(C-5), 98.7(C-6), 164.7(C-7), 93.7 (C-
8), 162.2 (C-8a), 109.6 (C-1"), 158.3 (C-=2"),
103.0(C-3"), 163.0(C-4"), 107.2(C-5"), 129.8
(C-6") . Zif FR%ds 5 Sk [ 12 ] % iR A — 3,
e L5 8 A norartocarpetin,

EW9 REAIERFERR(PE) ., 10% i
TR OB 5 AR A, TEREIR W ZE MR 2 2 Ah AT
BT IR0, 5 5% = FALRIE R L L,
I AT GE O W ME AL A ). ESI-MS m/z 241 [M -
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H] 7 $on HoARXE oy 7 it o 242, 454 NMR %l

i Ha XA C,H,0,,'H-NMR (600 MHz,

CD,0D) 5,:7.36(1H, d, J=8.3 Hz, H4), 6.92

(1H, s, H-3), 6.91(1H, d, J=2.0 Hz, H-7),

6.77(2H, d, J=2.2 Hz, H2',6'), 6.75(1H, dd.,

J=2.0, 8.3 Hz, H-5), 6.25(1H, t, J=2.2 Hz,

H-4") ,”C-NMR (150 MHz, CD,0D) §,:154.9 ( C-

2), 101.1(C3), 121.9 (C3a), 120.9 (C4),

112.1(C-5), 155.7(C-6), 97.3(C-7), 156.1(C-

7a), 132.7(C-1"), 102.8(C-2", 6'), 158.8(C-3",

5'),102.4(C4"), Zid Bl 5 SCHR[ 13 ] X 1]

FEAR -, ENMEY 9 4 moracin M,

[ &% k]

[1] (hEMYERZES. PEHEYE H2385 (M)
Jent Bh2 i AL, 1982:49.

[2] ER TEHMHOEEZR H1E M) . m%
A UL, 2004 :316.

[3] 9, F—, XIRFF. mIAREY N T ERHE A
5t [T]. FEPRMOL ML, 2005, 70(3) :32.

(4] AEWI, SIS, ME=, 5. mIARED BRI
Wy EsE L], vh S 7 R 4 2k, 2013, 19
(22).:92.

[5] EH, AW, B, & RS RAR 25 0o 10 5
WEEE [J]. W H 2R R 5 i, 2008, 25
(9):711.

[ 6 ] Sadtler Research Laboratories. Sadtler standard NMR
spectra| M |. Pennsylvania ( USA) . Sadtler Research
Laboratories, 1970:18331M.

[7] skik®, P OEwEEhrmreurss [T].
m 7 BE AR R A, 2008, 28(1) 127,

[8] Foo L Y, Hrstich L, Vilain C. Phylloflavan, a
characteristic constituent of Phyllocadus species [ J].
Phytochemistry, 1985, 24(7) :1495.

[9] XEA, Hih. andetwmisyrbise (1]
Mo A P2 4, 2011, 30(1) :60.

[10] ®H S, ZB4Eer. miVLEZmfb2:misr [T]. 7 Vi
¥y, 2005, 25(3) :278.

[11] R m, BRFE, REER, . BRS04
[J]. /#Ezy, 2005, 36(9) :1296.

[12] Lin C N, Lu C M, Huang P L. Flavonoids from
Artocarpus heterophyllus [ J]. Phytochemistry, 1995, 39
(6) :1447.

[13] Basnet P, Kadota S, Terashima S, et al. Two new 2-
arylbenzofuran derivatives from hypoglycemic activity
bearing fractions of Morus insignis [ J]. Chem Pharm

Bull, 1993, 41(7) :1238.
[ DAL dniE  ARIESR



