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Non-alkaloid Constituents from Buxus sinica
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[ Abstract ] Objective: To study the non-alkaloid constituents of Buxus sinica. Method: The compounds
from ethyl acetate and n-butanol fractionsof B. sinica were isolated byvarious chromatographic techniques including
MCI gel, normal phase silica gel, RP-18 Silica geland Sephadex LH-20. The structures were identified by their
physical-chemical properties and spectroscopic analysis. Result: Ten compounds were isolated and identified as
4", 5-dihydroxy-3, 3’, 6, 7-tetramethoxyflavone (1), 4', 5-dihydroxy-3, 6, 7-trimethoxyflavone (2), 3',
4", 5-trihydroxy-3, 6, 7-timethoxyflavone (3), pinoresino (4), 3’-O-demethylepipinoresionl (5), 4-hydroxy-
3-methoxycinnamic acid methyl ester (6), methyl-4-hydroxycinnamate (7), cleomiscosin A (8), syringin (9)
and isolariciresinol-4-0-B-D -glucopyranoside (10). Conclusion: Compounds 1, 4-7, and 9-10 were isolated
from this plant for the first time.
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Ay, FE A TRE SN FEREBEE , ZEKT
BRI A B R ER 1, B AL UBR R AT LR
3B 4 Z 3k o Ll A S T 2 0 0 T
P R I 22 F 2 A BR 2 W) 2 iR T
2 BT L A B Sk L B LR TE O
il 350 ok A A S5 TIE R IR Y o RTIIBE g R WL
WA KRR R R 2 AR il —
AW SE /N B A 1 W B R L SR /N i B A7 1 25 T
K BEE R, ST — DRI AR 2 Ry R T B
e B /N BA AT T W) B BR A I 5T, DA 4 R
3B 10 LA i AL T B B B R AR
B, Mg 47,5-T 0% JE-3,37,6,7- U Y 4
(1),4",5- "8 3-3,6,7-= F & IL &N (2),3,4,
S-ZFHE-3,6,7-= WA LB (3) , M E R (4),3-
O0-EWMERMIER (5) , M BLIR HEE (6) , XF A A
R HR (7) B AESRARNER A(8) , £ T HH(9),
IR G R 4-0-B-D-Hi A 1T (10) s Hp b &9
1,4 ~7,10 ¥ & 15 N ZFALY) h 3 215 3 .
1 #a

Acquity UPLC-TQD # = ¥ AH € 3% -5 7 Bk H A
([ Waters 24 7] ) , BRUKER-Q-TOF Jit i {% ( 7& [
Bruker /A 7] ) ,JEOL ECX 500 MHz #% #f I 4R % 1% (X
( A JEOL L 74k &4t) ,EYELA N-1100 B jjg 4%
A RAL R At B AL g piobk X o At ) |, TEAH €038 P ik
(200 ~300 H ) Fl = 20 2 B35 M GF,q, (75 8 15 7
6T0) , RP-18 Y Jz A #if i (12 [F] Merck 23 #] ) , MCI
CHP20P I 4 fig ( H A = ZE 4k 2% 2 Al ), #E I8
Sephadex LH-20 ( #ij + Pharmacia Biotech /3 %), fif
FHIRGR) 38 2 3 By 4 B8 (0 5 4

SRR R A SN e BB i Bt B EE B 2
e A 2 2 T 3 O R E R R S S B AL B
B Y /N4 Buxus sinica ( Rehd. et Wils. ) Cheng
)4
2 RBESH

/NI E A 30.0 kg TR L MR S H 75%
) LRV RIS U, KR 5,3,3 do BIF 4
HOR, 1 2 T A e B 02 8 o 38 7 O e K
1% H iR 8 pH 3, P FH R £ i 26 B, 0] e i 791 45
LR LT AW 250 o306 A BUR K850 I 1% NaOH
P8 pH 9, J5 HI = W bt L IE T AR IR A2 B, 43 1 45 3]
AN BEAEUY) 220 ¢ FNIE T BEA Y 200 g, 4 1
W OTR ORI, R ] MCL AT €335 39 17 KL 43 Be,
P P R K TR 5 9 5 b JBE Uk B ( FPY IE-7K 302 70 ~ 90
10) ¥ LR BRI 43 7 34 (Fro 1-Fr. 7) 5

Fr.5 2 [ 5 1E AR AE AT (38 (BE I Sephadex LH-20
AU LR N E Bl ayw 3
(1100 mg),4 (60 mg),5 (65 mg),6 (51 mg),
7(5 mg),8(55 mg), Fr.6 2 X & #E & Sephadex
LH-20 | 1F AR A e A 60 3% 41 €03 0 25 4l 15 3 4k &
P 1(500 mg) ,2(1 500 mg) . A iE T B A ) [ FE
22 MCIA:JZ M, LA B B R 2K TR & I 790 6 88 e It ( R
fE-7K 10: 90 ~ 60:40) , 4%k 6 # 4% (Fr. 8-Fr. 13) ,
Fr.9 28 ) 52 1E AR Ak AT 8 3%  RP-18 S AH A £33 LA
S BE S Sephadex LH-20 A1 8,435 43 2515 B L &4 9
(130 mg) ,10(50 mg) ,
3 ST

Ew1 AR AR(PE), CyH, 0, ESI-MS
m/z372.8 [M —H] , 747.0[2M - H] ~, 374.8
[M+H]*, HREIMS m/z 373.0931 [M -H]~_'H-
NMR (500 MHz, DMSO-d,) §:12.63 (1H,s,-OH),
9.97(1H,s,-OH), 7.67(1H, d,J =2.5 Hz,H-2"),
7.63(1H,dd,J =8.5,2.5 Hz,H-6'), 6.96(1H,d,
J=8.5Hz,H-5"), 6.91 (1H, s, H-8), 3.92(3H,
s, 3'-OMe), 3.87(3H,s, 7-OMe) ,3.81 (3H,s, 6-
OMe), 3.73(3H,s, 3-OMe) " C-NMR (125 MHz,
DMSO-d,) §:178.8 (C-4),159.2 (C-7), 156.4 (C-
1),152.4 (C-5),152.3(C-10), 150.6 (C-4"),
148.1(C-3"),138.3(C-3), 132.2(C-6), 123.0 (C-
1'),121.3 (C-6"), 116.2 (C-5"),112.7 (C2"),
106.0(C-9), 92.1(C-8), 60.7 (6-OMe) ,60.3 (3-
OMe) ,57.1 (7-OMe), 56.4(3'-OMe) ., LI I I i
B 5 SCHR [0S ] e 18 Bl XF IR EE A — B, iR E X
&Yl 4 ,5- 7 F-3,37,6,7-U B A LB .

Ew2 AR (PE), mp 216 ~217 C,
CsH, O,, ESI-MS m/z 342.8 [M - H] , 687.0
[2M- H ], 344.7 [ M + H]', HREIMS m/z
345.0953 [M + H] " ,'"H-NMR (500 MHz, DMSO-
d,) §:7.98 (2H, dd, J=9.0, 2.0 Hz, H-2', H-
6'), 6.95(2H, dd, J=9.0, 2.0 Hz, H-3',H-5"),
6.89(1H,s,H-8),3.91(3H,s,3-0Me) ,3.79(3H,s,
6-OMe) ,3.73(3H,s,7-OMe) " C-NMR (125 MHz,
DMSO0-d,) 6:178.3 (C-4),160.3 (C-7),158.6 ( C-
4'),155.9(C9),151.8(C-5),151.7(C-2),137.6
(C-3), 131.6(C-6),130.2(C-2"),130.2(C-6"),
120.5(C-1"),115.7(C-3"), 115.7(C-5"), 105.6
(C-10),91.4(C-8), 60.1(3-OMe) ,59.7(6-OMe) ,
56.5(7-OMe) . LA b i 3% 8cdis 5 Sk [ 4,6 ] iz i %L
Pioxf A — 3, W e b B R 47, 5- 2 -
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3,6,7-— H A S B

ka3 e AR(HFE), CyH, 04 ESI-MS
m/z358.8(M -H] ,719.0[2M -H ]~ ,360.7[ M +
H] ", HREIMS m/z 361.0885 [M + H] " _,'H-NMR
(500 MHz, DMSO-d, ) §:12.22 (1H,s,5-0OH) ,7.59
(1H,d,J=2.1 HzH-=2"),7.47(1H,dd,J =8.5, 2.1
Hz H-6'),6.83 (1H,d, J = 8.5 Hz, H-5"),6.53
(1H, s, H-8),3.91(3H,s, 7-OMe) ,3.79(3H,s, 3-
OMe), 3.73(3H,s, 6-OMe) . C-NMR ( 125 MHz,
DMSO-d,) 6:178.2(C-4),158.6 (C-7),156.0 ( C-
9),151.7(C-5),151.7(C-2),148.9(C-4"),145.3
(C-3"),137.7(C-3),131.6 (C-6),120.7 (C-1"),
120.7(C-6") ,115.7(C-2") ,115.6(C-5") ,105.5( C-
10),91.3(C-8),59.9 (6-OMe ), 59.5 (3-OMe) ,
56.4(7-OMe) , LA _& % 15 s 5 Sk [ 7 ] i 18 20
X R — B s ez G Yol 37,47, 5-= R B
3,6,7-— H A JL B

ka4 TR (HE), mp 118 ~120 C,
C,,H,,0,,ESI-MS m/z 356.8 [ M - H] ~,715.2[2M
-H] ,358.8[M +H]", 717.0[2M + H] ",
HREIMS m/z 359.143 6 [M + H] " _,'"H-NMR (500
MHz,CD,0H)58:6.92(2H,d,J=1.7,H2,2"), 6.78
(2H,dd,J =8.1,1.7 Hz, H-6,6") ,6.75(2H,d, J =
8.1 Hz,H-5,5"),4.67(2H,d,J =3.5 Hz,H-7,7") ,
4.20(2H, m,H9a,9'a),3.83(6H,s,3,3-OMe) ,
3.81(2H, m,H9b,9'b),3.10(2H, m,H-8,8") "
C-NMR (125 MHz,CD,0H)5:149.2(C-3,3"),147. 4
(C4,4"),133.9(C-1,1"), 120.2(C-6,6"), 116.2
(C-5,5"), 111.1(C-2,2"), 87.6(C-7,7"), 56.5
(3,3'-OMe) ,55.5(C-8,8") . LA b I 3 ¥ 48 5 Sk
[ 8-9 ] 1z i £ 45 Xof M FEA — B, WO e A& ) i
iFE

eams Al R(PE),C,yH,0., ESI-MS
m/z 356.9 (M - H] , 715.1[2M - H] ~, 358.7
[M+ H]*, 717.1 [2M + H]"', HREIMS m/z
359.1453[M + H] " ,'"H-NMR (500 MHz,CD,0H)§:
6.97(1H,s,H-2),6.95(1H,d,J =1.8 Hz, H2'"),
6.79 (2H,m,H-5,6),6.75(2H, m,H-5",6"), 4.84
(1H,d,J=6.0 Hz,H-7), 4.38(1H,d, J=7.0 Hz,
H-7"),4.09 (1H,d,J=9.2 Hz,H-9'b) ,3.83(3H,
s,3-OMe) ,3.82(1H,m,H9'a) ,3.77(2H,m,H9) ,
3.38 (1H, m,H-8'),2.90 (1H, m, H-8),"” C-NMR
(125 MHz, CD,OH) 6 149.2(C-4"),149.0 (C4),
147.5(C-3"),146.7(C-3),134.0(C-1") ,131.5(C-
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1),120.3(C-6"),119.5(C-6),116.2(C-5"),116. 1
(C-5),111.6 (C2"),110.6 (C-2),89.6 (C-7"),
83.6(C-5),72.1(C-9"),70.8(C-9) ,56.5(3-OMe) ,
55.8(C-8'),51.4 (C-8), LA I i 1% % #ls 5 SC Mk
(10 ] 8 i o I EEA — 30, s ka9 h
3-0-KWEFRMIEER

fkEwe HESIK(HE), mp 62 ~65 C,
C,,H,0,, ESI-MS m/z 207[M —H] ", 209[ M +
H] ", HREIMS m/z 207.0663 [M + H] ~,'H-NMR
(500 MHz,CDCl,)6:7.60 (1H,d,J = 16.0 Hz, H-
7),7.05(1H,dd,J =8.3,1.8 Hz,H-6),7.00(1H,
d, J=1.8 Hz,H-2) ,6.89(1H,d,J=8.3 Hz,H-5),
6.27 (1H, d, J = 16.0 Hz, H-8), 3.89 (3H, s,
- OMe) ,3.77(3H,s, - OMe) ;" C-NMR (125 MHz,
CDC1;)8:127.1(C-1),123.2(C-2),148.2(C-3),
147.0(C-4),115.3(C-5),115.0(C-6),145.2 ( C-
7),109.6(C-8),168.0(C-9),51.8( — OMe) ,56. 1
( —OMe), A o i 8o 5 Scmk [ 11 ] $ie 18 %5 9 X
PR A — B, B S 2 A5 0 BT BRI FH A

&7 HEsE(PE), mp 136 ~138 C,
C,,H,,0,,ESI-MS m/z :177[M -H] , 179[ M +
H] ", HREIMS m/z 177.0559 [M + H] ~,'H-NMR
(500 MHz,CD,0H)8:7.61 (1H, d,J =16.0 Hz, H-
7),7.43(2H,d,J =8.6 Hz,H2,6), 6.78 (2H,d,
J=8.6 Hz,H-3,5), 6.31(1H, d,/ =16.0 Hz, H-
8),3.71 (3H, s, 9-OMe ).,"” C-NMR ( 125 MHz,
CD,0H)§:169.9 (C9), 161.1(C-4), 146.8 (C-
7), 131.4(C-2,6),127.3(C-1), 117.0(C-3,5),
115.0(C-8),52.2(9-OMe) . LA I 9 3% K 45 5 SC ik
(12 ] $i 38 08 %o BRI A — 350, Bl 2 8 Ak & 9 o X
PRI FERR T .

ka8 B KR(HFE),C,yH 0, ESI-MS
m/z385[M - 1] ,387[M +1]°, HREIMS m/z
387.103 6(M + H] = ,'H-NMR (500 MHz,C,D,N) §:
11.42(1H, s, —OH), 7.77(1H,d,J =9.6 Hz,4-
H), 7.35(3H,m,2’,5",6'-H), 6.74(1H,s,5-H) ,
6.45 (1H,d,J =9.6 Hz,3-H), 5.57 (1H,d, J =
8.5,7-H) ,4.50 ~3.90 (3H, m,8'-H,9'-H) , 3.80
(3H,s, - OMe), 3.71 (3H,s, - OMe) ."” C-NMR
(125 MHz, C,D,N) 8:161.2 (C-2),149.5(C-3"),
149.2(C-4"),146.8(C-6) 144.9(C-4), 139.7 (C-
9),138.8(C-7), 133.4(C-8),128.0(C-1"),122.1
(C-6"),117.0(C-3), 114.2(C-5"), 112.6 (C-2"),
112.3(C-10), 101.4(C-5), 80.3 (C-7"),77.9(C-
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8), 61.1(C9'),56.5(6-OMe), 56.2(3'-OMe ),
DL Bl i B s 5 SOk [4 ] 4108 Bos xR — 2,
WO TE AL B Y B AL ARIER A,

k&9 TaER(HE),C,H,0,, ESI-MS
m/z 416.8 [ M + HCOO ], 788.9 [ 2M +
HCOO ]~ ,'H-NMR (500 MHz, DMSO-d,) &:6.73
(2H,s,H-3,5),6.46 (1H,d, J = 16.0 Hz, H-7),
6.33(1H,dd,J=16.0,5.2 Hz, H-8), 4.91(1H,d,
J = 7.7 Hz, H-1'), 4.09 (2H, d, J = 5.2
Hz, -CH,0" ), 3.77(6H,s,2-OMe) , 3.58(2H,m,
H-6") ., C-NMR (125 MHz, DMSO-d, ) §:133.8 ( C-
1),152.7(C-2,6),104.4(C-3,5),132.6 (C4),
128.5(C-7),130.2(C-8),61.5(C-9),102.6 ( C-
1'),74.2(C2"),77.3(C-3"),69.9(C-4"),76.6( C-
5'),60.9(C-6"),56.4(2 xOMe) , LA b Ji%%4E 5
SCHR[13-14 ] 3 78 5504 o BEOE AR — 30, il e e &
YWRET /.

k& 10 @ R (HEE), 4 7 X
C, H,,0,,, ESI-MS m/z 520.8 [M - H] , 523.0
[M+ H]"_,'"H-NMR (500 MHz, CD,0H) §: 6.74
(1H,s,H-2),6.72 (1H,d,J=8.0 Hz,H-5"), 6.68
(I1H,d,J =1.8 Hz,H-2'),6.60 (1H,dd,J =1.8,
8.0 Hz,H-6"), 6.50(1H,s,H-5), 4.37(1H,d,J =
7.8 Hz,H-1"),3.84(1H, m,H-8"), 3.80(3H,s, —
OMe) ,3.77(3H,s, — OMe),3.36 (2H, m, H9 ),
3.33(2H,m,H-9") ,2.80(2H,d,J =7.6 Hz,H-7),
2.04 (1H, m,H-8),1.75 (1H, m, H-7") ;" C-NMR
(125 MHz, CD,OH) §:149.2(C-3),148.7(C-3"),
146.4(C-4), 146.2 (C-4"),138.3 (C-1"), 134.9
(C-6),132.3(C-1),123.4(C-6"),119.0(C-5),
116.2(C-5"),113.9(C-2),113.3(C-2"),103.5(C-
1”),78.1(C-5"),78.0(C-3"),74.8(C-2"),70.8(C-
4"y, 65.9(C9), 62.3(C9"), 62.0(C-6"),56.9
( —OMe), 56.5 ( —OMe),48.3 (C-8'),47.6 ( C-
7'),39.9(C-8),33.5(C-7) , LA I 3% B4 5 SOk
[15 ] a8 o 3o B A — 30, i ez b G =
& A R -4-0-B-D -7 7 Wl 1 R8s A — 3,

4 itig

NI B A TR TR FITIE T B 28 0 v 43 85 %
E T 10 MMEAY, K 47,5- 8 -3, 37,6,7-10
AR L B, A IR 2R ,37-0- 25 W L R IR 3, BT 21 1R
g, R BN AERR R, 5 T &1, & I & -
4-0-B-D-H AT 7 MME-E Y ¥ B W Z Y b
SREARE] . AR X A AR R A /N A
I PRI FH A G, v it R BRI 1% PR 5%
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