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Phenylpropanoids from Cryptolepis sinensis XU Jian-xin', HUANG Xiao-yun', YANG Ben-shou',
LIU Zhi-ming””* (1. Qujing Medical College, Qujing 655000, China; 2. The First People Hospital of Qujing,
Qujing 655000, China)

[ Abstract ] Objective: In order to study the chemical constituents of Crypiolepis sinensis. Method :
Column chromatography on Silica gel, RP-18 and Sephadex LH-20 were applied for the isolation and purification of
the constituents. The structures were elucidated on the basis of spectral analysis, chemical evidences and by
comparison with the data reported in literatures. Result: From the crude CHCI, fraction of the EtOH extract of C.
sinensis, 11 phenylpropanoids were isolated and identified as ( + ) -pinoresinol (1), ( +) -8-hydroxy-pinoresinol
(2), ( +) -syringaresinol (3), horsfieldin (4), balanophonin (5), ficusesquilignan A (6) , ficusesquilignan B
(7), isoscopoletin (8), 7-hydroxy-6, 8-dimethoxycoumarin (9 ) patuletin (10 ) and methyl sinapate (11).
Conclusion; All compounds 1-11 were isolated and identified from C. sinensis for the first time.
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(9) , 45 % 2 (10) F1 methyl sinapate (11) . R =
48 B 7 HOR G B9 B A8 b0 1 A BT R R BT
AACE WY R E RN R b o A E
1 &

241 T 2012 4F 8 AR A = A U B 44 b IX.
22 il o U Y A= e U0 R S b 1 i B Cryprolepis
sinensis, TEIUEbR A G A7 T 35 B2 2% 55 T R
(No. 20120801) , DRX-500 # 4% % L4 A% ( U A1 3t
fEE M N FR , 15 E Bruker), LCQ Advantage MAX %Y
B A% ( 25 [E Finigan ) , MAT-212 #4 57 % { ( 3 &
Varian) , 3 2 0,3 K #6835 fr F A 5 (200 ~ 300
H, o EE SEFEAA TR A ), &R0 2 1 R
(R 5 T A2 Tl O 5% BT 40 5 46 T8 JF & S8 58
), HoAth i FH R0 2 Ry 3 B 4
2 REMSEH

FI -k 3 ke, B, 70% YR - 7K V2 12 42 03 I,
Rk 3 d, 3R BRI I AR 212 g0 BH
FKIRE KRB LR ORI, 15 4T TR
43170 g, SR CFRER 4 (170 g) 4k AT 3
(200 ~300 H), H =5 H be-H B (100:0 ~ 70: 30)
HEAT AR BRI, &2 TLC Ku#x J5 A I3 8] Fr. 1 ~6,
WAy Fro 2(15 g) kA (i, H A k-2 1R &
T (8:2) PRI, 4K J5 4% 41 43 1T 0 V9 6 ) SROWl 6k e ( =
AW LE-HEE =1:1) Z k4, 1581 &% 3(120
mg) ,4(98 mg) I 11(36 mg) . Fr. 3(7.8 g) i At ik
R AR BG4 2(78 mg) ,6(63 mg) F1 7 (48
mg) ., Fr. 4(11 g) H s AHFE RP-18 HIEE-7K (8:2) ¥k
JI SR J5 45 20 4 T D i R M R e — U TP - PR
(1:1) 4ifb A5 24654 1(73 mg) ,5(69 mg) 1 9(35
mg) ., Fr. 5(14 g) A AHHE RP-18 HIfE-/K (8:2) Uk
JUt | SRV A A 3 H R TN i SRR O e — S T - HY
(1:1) Afifb 524654 8(73 mg) A1 10(35 mg)
3 LT

k&1 A ERm AR, E-MS m/z 358
[M]*,'H-NMR (500 MHz, CDCl,) &: 6.96 (2H,
d, J=1.8 Hz, H2,2'),6.76 (2H, d, J=8.1 Hz,
H-5,5'), 6.8 (2H, dd, J=8.1, 1.8 Hz, H6,
6'),4.71 (2H, d, J=4.3 Hz, H-7, 7'), 3.12 ~
3.14 (2H, m, H-8, 8'), 4.22 ~4.24 (2H, m, H-
9a, 9'a), 3.83 ~3.85 (2H, m, H-9b, 9'b), 3.86
(6H, s, 3, 3'-OCH,) ,”C-NMR (125 MHz, CDCI,)
8:133.9 (C-1,1"),111.0 (C-2,2"), 147.5 (C-3,
3'),149.3 (C4,4"),116.2 (C-5,5"), 120.2 (C-
6,6'),87.7(C-7,7"),55.5(C-8,8"),72.7 (C-

9,9"),56.5 (3, 3'-0CH, ) ., LA ¥4l 5 3CHk[7]
8 P BE B AL, S S L ()
8 Z [ ( +)-pinoresinol ] ,

ka2 HELEEBR K, ESI-MS m/z 373
[M - H] .'H-NMR (500 MHz, CDCl,) &: 7.04
(2H, d, J=1.8 Hz, H2, 2"), 6.78 (2H, d, J =
8.0 Hz, H-5,5"),6.85 (1H, dd, J=8.0, 1.8 Hz,
H-6), 4.63 ~4.66 (1H, brs, H-7), 4.01 ~4.03
(1H, m, H9a), 3.84 ~3.86 (1H, m, H9b),
6.86 (1H, dd, J=8.0, 1.7 Hz, H-6"), 4.83 (1H,
d, J=5.2 Hz, H-7'),3.03 ~3.05 (1H, m, H-8") ,
4.45 (1H, m, H9'a), 3.75 (1H, m, H9'b),
3.86 (6H, s, 3, 3'-OCH,),." C-NMR (125 MHz,
CDCL,) §:129.0 (C-1), 112.7 (C-2), 149.1 (C-
3), 147.4 (C4), 116.0 (C-5), 121.5 (C-6),
89.3 (C-7),92.8 (C-8), 76.0 (C9), 133.6 (C-
1'), 111.3 (C-2"), 148.7 (C-3"), 147.5 (C4"),
115.7 (C-5"), 120.5 (C-6"), 87.8 (C-7"), 62.4
(C-8"),72.0 (C9'),56.4(3,3'-0CH,), VI LI%
it 55 SCHR [ 8 ] H 3 Y e 3 Al A 0L, i S 2 A B 2
HJoo( o+ )-8 & v g B [( + )-8-hydroxy-
pinoresinol | ,

EW3I L. ESI-MS m/z441 [M +
Na] *,'"H-NMR (500 MHz, CDCL,) §: 6.66 (4H,
d, J=1.8 Hz, H2,2',6,6"),4.72 (2H, d, J=
4.1 Hz, H-7,7"),4.25~4.27 (2H, m, H 9a, 9’
a), 3.87 ~3.89 (2H, m, H9b, 9'b), 3.85 (12H,
s,3,3,5,5-0CH,), 3.13 ~3.15 (2H, m, H-8,
8'),”C-NMR (125 MHz, CDCl,) &: 149.4 (C-3,
3',5,5), 136.2 (C4, 4'), 133.1 (C-1, 1'),
104.6 (C-2,2",6,6'),87.6 (C-7,7"),72.8 (C-
9,9'), 56.9 (3, 3", 5, 5-0CH,), 55.5 (C-8,
8') o LA A5 SOk [9 ] i i bl 335 B a0 AH AL, il
BEAEY 3 BT HNEKL( +)-syringaresinol | ,

ka4 HAEE RSN, EI-MS m/z 356
[M]*,'H-NMR (500 MHz, CDCl,) &: 6.95 (1H,
d, J=2.0 Hz, H2"), 6.89 (2H, d, J=8.0 Hz, H-
5'),6.87 (1H, d, J=2.0 Hz, H2), 6.82 (1H,
dd, J=2.0, 8.0 Hz, H6'), 6.78 (1H, dd, J =
2.0, 8.0 Hz, H6), 6.77 (1H, d, J=8.0 Hz, H-
5),5.95 (2H, s, OCH,0), 4.85 (1H, d, J=5.2
Hz, H-7'), 4.42 (1H, d, J =5.2 Hz, H-7),
4.11 ~4.13 (1H, m, H8), 3.92 (3H, s, 4'-
OCH,), 3.83 ~3.85 (2H, m, H9'), 3.30 ~3.32
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(2H, m, H9),2.86 ~2.88 (1H, m, H-8") " C-
NMR (125 MHz, CDCL,) &: 148.0 (C-3'), 147.2
(C4"), 146.4 (C-4), 144.6 (C-3), 135.2 (C-
1'), 130.3 (C-1), 119.5 (C-6), 118.4 (C-6"),
114.2 (C-5), 108.4 (C-2), 108.2 (C-5"), 106.5
(C2"), 101.0 (OCH,0), 87.7 (C-7), 82.1 (C-
7'),71.0 (C9'), 69.8 (C9), 56.0 (4'-OCH,),
54.6 (C-8), 50.2 (C-8'), LI %5 Ck[10]
AR PSR, EEREGW S R
horsfieldin

&S WL ER B AR, ESI-MS m/z 391
[M + Cl] " ,'"H-NMR (500 MHz, CDCI,) &: 6.94 ~
6.97 (1H, d, J= 1.8 Hz, H-2), 6.78 (1H, d,
J=8.1Hz, H-5),6.83 (1H, dd, J=8.1, 1.8 Hz,
H-6),5.61 (1H, d, J=6.4 Hz, H-7), 3.85 ~3. 87
(1H, m, H8), 3.83 ~3.85 (1H, m, H9a),
3.56 ~3.58 (1H, m, H-9b), 7.25 (1H, d, J=1.8
Hz, H2'),7.30 (1H, d, J=1.8 Hz, H-6'), 7.63
(1H, d, J=15.7 Hz, H-7'), 6.69 (1H, dd, J =
15.7,7.8 Hz, H-8'), 9.59 (1H, d, J=7.8 Hz, H-
9'), 3.83 (1H, s, 3-OCH,), 3.93 (3H, s, 3'-
OCH,) ,"”C-NMR (125 MHz, CDCl,) &: 134.1 (C-
1), 110.6 (C2), 149.3 (C-3), 148.0 (C4),
116.4 (C-5), 120.1 (C-6),90.2 (C-7), 54.8 (C-
8), 64.5 (C9), 56.5 (3-OCH,), 129.8 (C-1"),
114.3 (C-2"), 146.2 (C-3"), 153.1 (C-4"), 131.4
(C5"), 119.9 (C-6"), 156.4 (C-7"), 127.1 (C-
8'), 196.4 (C9'), 56.9 (3'-OCH,) ., L\ %5
SCHRL LT ) 338 A i s Sl AL, S e e & 7
( =) -¥3K 7 (balanophonin) ,

teame HELEERMmA, [a]25D -16.3
(¢ 0.25, CHClL,), UV (MeOH) X, (log &): 235
(3.88), 279 (3.48) nm, IR (KBr) v, : 3 408,
1595,1 515, 1 459, 1 275, 1 120 em™ ' H-NMR
(500 MHz, CDCl,) §: 6.69 (2H, d, J=1.8 Hz, H-
2,6), 4.75 (2H, J=4.1 Hz, H7, 7'), 3.12 ~
3.14 (2H, m, H-8, 8'), 4.21 ~ 4.32 (2H,
overlapped, H-9a, 9" a), 3.88 ~ 3.95 (4H,
overlapped, H9b, 9'b, 9"b, 8"), 6.72 ~6.94 (6H,
overlapped, H-2", 2" 5’ 5", 6", 6"), 3.56 ~3.58
(2H, m, H-7"), 3.90 (6H, s, 3, 5-OCH,), 3.88
(3H, s, 3'-OCH,), 3.83(3H, s, 3"-0CH,), "C-
NMR (125 MHz, CDCL) &: 131.2 (C-1), 102.7
(C2,6),153.4 (C3), 134.1 (C4), 153.4 (C-

- 74 -

5),86.0 (C-7), 54.5 (C-8), 72.1 (C-9), 137.8
(C-1"), 114.2 (C-2"), 108.3 (C-3"), 144.8 (C-
4'), 146.6 (C-5"), 118.8 (C-6"), 85.7 (C-1"),
54.0 (C-8'), 71.5 (C-9'), 132.6 (C-1"), 108.6
(C-2"), 146.7 (C-3"), 145.3 (C-4"), 114.3 (C-
5"y, 118.9 (C-6"), 72.4 (C-7"), 87.0 (C-8"),
60.5 (C9"), 55.9 (3, 5-OCH,), 56.1 (3'-
OCH,), 55.9 (3"-OCH,), EI-MS m/z 584 [M] ",
HR-ESI-MS m/z 583.217 7 ([ M-H]", caled for C,,
H,;0,,, 583.217 9) . DL F4kds 5 Sk [ 12-13 iz i
B B PR A L, B E AW 6k
ficusesquilignan A,

Eam7T BHELEEHBAR, [a]25D 8.0 (c
0.25, CHClL,), UV (MeOH) \,, (log &): 240
(3.98), 280 (3.50) nm, IR (KBr) v, : 3437, 1
5931514, 1462, 1274, 1123 ¢cm ™' ,'H-NMR (500
MHz, CDCl,) &: 6.68 (2H, d, J=1.8 Hz, H2,
6),4.77 (2H, J=4.1 Hz, H-7, 7'), 3.15 (2H,
m, H-8, 8"), 4.22 ~4.31 (2H, overlapped, H9a,
9'a), 3.88 ~3.94 (4H, overlapped, H-9b, 9'b, 9"
b, 8"),6.72 ~6.94 (6H, overlapped, H-2", 2", 5’
5",6",6"),3.55 (1H, m, H-7"),3.92 (6H, s, 3,
5-OCH,), 3.89 (3H, s, 3'-OCH,), 3.87 (3H, s,
3"-0CH,)."” C-NMR (125 MHz, CDCl,) &: 132.6
(C-1), 102.7 (C-2, 6), 153.1 (C-3), 134.6 (C-
4),153.1 (C-5), 85.7 (C-7), 54.0 (C-8), 71.5
(C9), 137.9 (C-1"), 114.3 (C-=2"), 108.5 (C-
3'), 146.4 (C-4"), 145.3 (C-5'), 118.9 (C-6"),
85.9 (C-7'), 54.5 (C-8'), 72.1 (C9"), 131.9
(C-1"), 109.8 (C-2"), 146.7 (C-3"), 145.4 (C-
4"y, 114.3 (C-5"), 120.3 (C-6"), 74.1 (C-1"),
89.1 (C-8"), 60.5 (C-9"), 55.9 (3, 5-OCH,),
56.2 (3'-OCH,), 55.9 (3"-0CH,), EI-MS m/z 584
[M]", HR-ESI-MS m/z 583.218 2 ([ M-H]", calcd
for C;,H,50,,, 583.2179) . DL I %4l 5 cikfiziE ™
MW I B, B EEY TR
ficusesquilignan B,

k&Y 8 MRS . ESI-MS m/z 215
[M+ Na]*,'"H-NMR (500 MHz, CDCl,) §: 7.84
(IH,d, J=9.5 Hz, H4), 7.10 (1H, s, H-8),
6.76 (1H, s, H-5), 6.19 (1H, d, J=9.5 Hz, H-
3), 3.90 (3H, s, 6-0CH,)."” C-NMR (125 MHz,
CDCl,) &: 164.1 (C-2), 109.9 (C-3), 146.1 (C-
4), 112.5 (C-5), 147.1 (C-6), 153.1 (C-7),
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104.0 (C-8), 151.5 (C9), 112.6 (C-10), 56.8
(6-OCH,) . i F%dis 55 SCmk [ 14 ] 48 i 308 £ ai
AL, MU AL G 8 o - E-T-HH B FH U R
(isoscopoletin) ,

ka9 s RS . ESI-MS m/z 245
[M + Na]*.,'H-NMR (500 MHz, CDCl,) §: 7.61
(1H, d, J=9.5 Hz, H4), 6.66 (1H, s, H-5),
6.26 (1H, d, J=9.5 Hz, H-3), 4.07 (3H, s, 8-
OCH,), 3.93 (3H, s, 6-OCH,),” C-NMR (125
MHz, CDCL,) &: 160.6 (C-2), 113.5 (C3),
143.8 (C4), 103.2 (C-5), 144.6 (C-6), 134.5
(C-7), 143.1 (C-8), 140.7 (C9), 113.3 (C-
10), 61.6 (8-OCH,), 56.5 (6-OCH,) ., L I %4
5SCHR[ 14 ] #0809 i 1% BE AE L, S e S 9
K 7-¥2 K6, 8- W K F G F (7-hydroxy-6, 8-
dimethoxycoumarin)

L& 10 B A E AR ES & EI-MS m/z 332
[M]*_,"H-NMR (500 MHz, CDCL,) &: 7.82 (1H,
d, J=2.0 Hz, H2'), 7.69 (1H, dd, J=2.0, 8.5
Hz, H-6'), 6.98 (1H, d, J=8.5 Hz, H-5"), 6.59
(1H, s, H-8), 3.87 (3H, s, 6-OCH,),"” C-NMR
(125 MHz, CDCL,) §: 176.8 (C-4), 157.8 (C-7),
153.0 (C-5), 152.5 (C9), 148.3 (C4'), 147.1
(C-2),145.8 (C-3"), 136.4 (C-3), 131.6 (C-6),
123.8 (C-1"), 121.4 (C-6"), 116.2 (C-5"), 115.8
(C2"), 104.5 (C-10), 94.4 (C-8), 60.7 (6-
OCH;) . VA b 2ds 5 SCmk [ 15 ] 48 A 3% £ 4l A1
oL, 5% Ak G 10 2 7 25 ¥ R (patuletin) .

a1l BETEEB A, ESI-MS m/z 261
[M + Na]*.,'H-NMR (500 MHz, CDCl,) §: 7.59
(1H, d, J=15.9 Hz, H-7), 6.89 (2H, d, J=1.8
Hz, H2, 6), 6.38 (1H, d, J=15.9 Hz, H8),
3.87 (6H, s, 3, 5-0CH,), 3.76 (3H,s, 9-OCH,) ;
“C-NMR (125 MHz, CDCl,) §: 169.6 (C-9),
149.4 (C-3, 5), 147.0 (C-7), 139.6 (C4),
126.6 (C-1), 115.6 (C-8), 106.8 (C-2, 6), 56.8
(3, 5-0CH,), 52.0 (9-OCH,) . UL I %4t 5 3ciik
(16 ] 4z 38 Y I 7% B A L, e ek &9 11 4

methyl sinapate ,
[ &% 30Hk]
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