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(" EZRIRERIRGYALEEITE B AT 210009 ;7 BERG KA R 25 K RIRZGMIBT ST T & 22555 I SL il B
BB 25T AR RS T A S 5, T 51063257 T35 Hh EEZ5F 5 B b AL BE 24 9006 %, B ¢ 210028 5
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W E wE BN S d Kk Coplis teeta wall. A% 2 45 LEFR B AT BB AL AR (BIR R AR AR &35 o ) & B 5 2R
AL B A, B R EF T RERT 2 AME Y, oM A 3,5,7- 24 46,8-—F L% E(3,5,7-trihydroxy-6 , 8-dimeth-
ylflavone ,1) , ¥ %284 (ferulic acid,2) , Z-vhowdk B2 A% Ag B% 8% ( Z-octadecyl caffeate,3) , J& JUZ B2 (protocatechuic acid,4) , FF A& & F
#ig (methyl-3 ,4-dihydroxyphenyl lactate,5) ,3,4-=# # 5k Z &% (3,4-dihydroxy phenethyl alcohol,6) ,3,5-dihydroxyphenethyl al-
cohol-3-0-8-D-glucopyranoside(7) , ( + )-Z% v B5 B2 [ ( + ) -lariciresinol ,8 ] , woorenoside [ (9) , woorenoside II (10) ,longi-
folroside A(11),( + ) -syringaresinol-4-0-8-D-glucopyranoside (12) , Fi L&MW A G RN = HFHE FH3, LPoHm1,

711 B RNZBAL T AT
KR =hdEREMBE FE RS EMER
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Non-alkaloid chemical constituents from the rhizome of Coptis teeta
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Abstract Twelve compounds were isolated and purified from the ethanol extract of Copiis teeta wall by various
chromatographic methods, and their structures were elucidated by spectral techniques and physicochemical prop-
erties as 3,5, 7-trihydroxy- 6, 8-dimethylflavone(1) , ferulic acid(2), Z-octadecyl caffeate(3) , protocatechuic acid
(4) , methyl-3, 4-dihydroxyphenyl lactate(5), 3, 4-dihydroxyphenethyl alcohol(6), 3, 5-dihydroxyphenethyl alco-
hol-3-0-8-D-glucopyranoside(7) , ( +) -lariciresinol(8) , woorenoside 1 (9), woorenoside Il (10), longifolroside A
(11) and ( +) -syringaresinol-4-0-B-D-glucopyranoside(12). Compounds 1, 4,7, 11 were isolated from this genus
for the first time. All the compounds were isolated from this plant for the first time.

Key words Copiis teeta; non-alkaloid; chemical constituents; structural identification
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PO A R R PR AT
MR V5 IR . P Ae ARG FIE 25
S (2010 Fi) v R E HEAE W ok U5 85 3% ( Coptis
chinensis Franch) | 2 7 #% % ( C. teeta Wall) F1 = ffi
M-#% % ( C. deltoidea C. Y. Cheng et Hsiao) )T 2AR
2o PR POT TS R W, o % P A i BA 9L
IR I AR B LA A O I A DR A 2
FPER . HOATT A R BIF S 3 4 P A
A ZEAR A A3, T 25 B B3 A2 4y B F 5T
KRIWHRGE . FOATSEES A, =/ s T iR Y
8 B o35 HA P b AR b i 2800, EEE A= W
KA — € 2 7. N EW = f 8% P AR
Y2 LT , AT R 45 i (0,33 J7 125 #6145
AR, N P TR AR 2R S BB I b 43 1 0
YE 12 MEEY A 1 AEE 3,5, 7- =R -
6,8- " HIFL# MR (3,5, 7-trihydroxy-6 , 8-dimethyl-
flavone, 1) ; 6 > FF 2R AL 5 ¥y : B 8RR ( ferulic
acid,2) , Z-I ME 152 i f B2 g ( Z-octadecyl caffeate,
3), R LK ( protocatechuic acid,4) , F}- £ & B g
( methyl-3 , 4-dihydroxyphenyl lactate,5),3,4-_ %%
FIK 2 (3, 4-dihydroxyphenethyl alcohol ,6) ,3,5-
dihydroxyphenethyl alcohol-3-0-8-D- glucopyranoside
(7)35 DARBER: (+) TR IEEEL ( +) -larici-
resinol, 8 ], woorenoside [ (9 ), woorenoside I
(10) , longifolroside A (11), ( + )-syringaresinol-4-
0-B-D-glucopyranoside (12) , Lk FAL-& Y3 Ik A
RHEE TR AR, e G 1,4,7,11 K
MIZIm Y g3

1 # #

X4 RUECF 8 s B E A0 a5 A (IR
NBEIE ) 5 A% W 2L 4 9 3% 78 B Bruker 2% ]
Avance-300 ('H NMR 300 MHz,"”C NMR 75 MHz)
#1 Bruker Avance-500('H NMR 500 MHz,"” C NMR
125 MHz ) 58 ; ZEES /A7) HP-1100 LC/EST #Y
WYL o Pre-HPLC (SE[E AllTech 24 7)) ; )2
CIERERE GF,sy s HE OIS AE IR (F SR T ) 5
Sephadex LH-20( 2¢[F Pharmacia /A &) ) ; ODS C g+
([ Merck 23] ) s HAR G i 8 2 bk

T B IR H o KB, 2 [ 25 R
A 2527 U TR L AR S O = R % Coptis
teeta wall FLZE ARALRAT T [ 2581 K 2 rh 2527 B

KIRZGIIM A=
2 ERMSE

M IE TR 2219 ke, H] 80% L BE#AJA]
TARBIR , 70% LEERA IR AR I 1 IR, A5 IR
W, ISR R RS = E /KR = R £
ik LR CBRFEE . LR LERERAL 115 g, kK
HEERE .ODS il #8 BY AR (35156 54 1(20 mg) |
2(10 mg) .3 (82 mg).4 (35 mg).5(3 mg),
6(3 mg) .8 (100 mg).9 (15 mg) .10 (10 mg) .
11(3 mg) . BUKFBNAL 900 g, ZREE BEEKE . ODS i
FHLBAR TR A 7(5 mg) F112(6 mg) .

3 HHlEE

a1 BRI (EST) ,mp: 170 ~ 172 C 3
F& {j.,' H NMR ( DMSO-d, ,300 MHz) §:12.51 (1H,s,5-
OH),9.72(1H,s,7-OH) ,9.59(1H,s,3-0H) ,8.19(2H,d,
J=8.0 Hz,H2",6"),7.48 ~7.60(3H,m,H-3",4",5"),2.29
(3H,s,8-CH,) ,2.08(3H,s,6-CH,) ,*C NMR(75 MHz) §:
176. 4(C4) ,159.8(C-7) ,155.1(C-5),151.7(C9) ,145. 4
(C2),136.9(C-3),131.3(C-1"),129.8(C4") ,128.6( C-
2',6'),127.4(C-3",5"),106.5(C-6),103.1(C-8),101.5
(C-10),8.1(8-CH,) ,8.0(6-CH,) . LA i34 5 Sk
[3]XIR—3 Wb AR 3,5, 7T- =4 56-6,8- I JL 1
fiil (3,5 ,7-trihydroxy-6 ,8-dimethylflavone ) .

b2 ARG (&) ,mp:170 ~ 172 C %
F45{f.' H NMR ( DMSO-d,, 300 MHz) §:12.10 (1H, s,
-COOH),9.53 (1H,s,-OH) ,7.49 (1H, d, J = 15.9 Hz, H-
7),7.28(1H,d,J =1.8 Hz,H-2),7.08(1H,dd,J=8.2,1.8
Hz,H-6),6.79 (1H,d,J =8.2 Hz,H-5),6.36 (1H,d, J =
15.9 Hz,H-8) ,3.82(3H,s,-0CH, ) ,” C NMR (75 MHz) §:
167.9(C-9),149.0(C-3),147.9(C4) ,144.4(C-7) ,125.7
(C-1),122.8(C-8),115.6 (C-6),115.5(C-5),111. 1 (C-
2),55.7(-0CH;) o DA b3 Adi 5 SCik [4 6 B —2, 1
EAE Y BT ERLRR (ferulic acid) ,

b3 [AEE,mp:92 ~93 C % 50 F L,
ESI-MS m/z431.3[M - H]~,178.8[ M = C, H,, ] ~,433.2
[M+H]*,"HNMR(CD,0D,300 MHz) §:7.53(1H,d,J =
15.9 Hz,H-8),7.04(1H,d,J =2.0 Hz,H-2) ,6.94(1H,dd,
J=8.3,2.0 Hz,H-6),6.78(1H,d,J =8.3 Hz,H-5),6.27
(1H,d,J =15.9 Hz,H-7) ,4.17(2H,t,J =6.6 Hz,H-1'),
1.69(2H,m,J =6.8 Hz,H-2"),1. 28 (30H,br. s,CH, x 15) ,
0.90(3H,t,J =6.9 Hz,H-18") . L) I P %4 5 3CHk [ 5]
KRR, B 2 G W Z-0HE R B A BE R ( Z-octadecyl
caffeate)
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CH,
RegnY,
I
H;C OH
OH O
1

HO™ NP 2 H%0 0

2 R;=H; R,=CH,

3 Ry=CygH37: Ry=H

9 R,=H; R,=OCHj
10 R,=COCH;; R,=OCH,
11 R,=H; R,=H

Figure 1 Chemical structures of compounds 1-12

bt 4 IREEL G (HEE) ,mp:197 ~198 C,E T
FE, $85MET 254 nm T VLA I B , 75 -0 A R AN Wik
o, HFEJLASE X BT AE HPTLC Hiy R, T i 47 —
H, BMERGIE AT B, B 16659020 LS R (proto-
catechuic acid)

feeth 5 IRTEEE R, mp: 146 ~ 148 CHEF 4 H
e S 07.,' H NMR ( DMSO-d, ,300 MHz) §:8.70 (1H, s, 4-
OH),8.61(1H,s,3-0H),6.60 (1H,d,J =7.9 Hz,H-5),
6.58(1H,d,J=1.9 Hz,H2),6.42(1H,dd, ] =8.0,2.0
Hz,H-6),5.43(1H,br. s,8-0H) ,4. 11(1H,t,J =6. 2 Hz, H-
8),3.59(3H,s,-0OCH,) ,2.75(1H,dd, J =5.4,13. 6 Hz, H-
7a),2.63(1H,dd,J =7.9,13.7 Hz, H-7b) .” C NMR (75
MHz) §:174.0(C-9),144.7(C-3),143.7(C4),128.2(C-
1),119.9(C-6),116.7(C-2),115.2(C-5),71.6 (C-8)
51.2(C-OCH;),39.6(C-7) . LA b3 3% %08 5 Scmk[6 ] )
TR—3% 8 2 1k 5 W0 P2 R W R (methyl-3 , 4-dihydroxy-
phenyl lactate) ,

a6 IRy, T A5 RS, 'H NMR
(CsD;N,300 MHz) 8:7.32(1H,d,J =2.0 Hz,H-2),7.49
(1H,d,J=7.8 Hz,H-5) ,6.88 (1H,dd,J =8.0,2. 1 Hz, H-
6),4 11(2H,t,J=7.1 Hz,H-8) ,3.04(2H,t,J =7. 1 Hz, H-
7),"°C NMR(75 MHz) §:147.9(C-3),146.3(C4),132.4
(C-1),121.4(C-6) ,118.4(C-2),117.3(C-5) ,64.8(C-8),
40.8(C-7) o LA EIEOE 5 CHRT ] 0 I —20 e b
Y1k 3,4- "5 HIK L (3 ,4-dihydroxyphenethyl alcohol)

b4 T A E A, mp: 104 ~ 106 C, % F H
"H NMR( DMSO-d, ,300 MHz) 6:6.95(1H,br. s,H4),6.70
(1H,br.s,H-2),6.69(1H,br. s, H-6) ,4.63(1H,d,J=7.4
Hz,H-gle-1) ,3.53(2H,t,J =7.3 Hz,H-8) ,2.59(2H,t,J =

. COOR,
HO/Q/\/
OR,

2 7
COOH HODI/\‘S/OH
HO/@ HO 6 COOCH;
OH
4 5

HO
OCH; 8

OH

Ot ¢ OH

> Lo OH
401 OH

R
Hw|5 12 & OCH;
HyCO S w$ | 'H

1" O~ 8
HO 2"
OCH; 12

7.3 Hz,H-7) ,”C NMR(75 MHz) §:145.0(C-3),145.0(C-
5),130.3(C-1),123.2(C-2),117.6(C-6),115.5(C4),
102.5( C-gle-1),77.2 (C-gle-3),75.9 (C-gle-5) ,73.4 ( C-
gle-2),69. 8( C-gle4) ,60. 8 ( C-gle-6) ,62.3(C-8),38.5(C-
7)o VLB S SOk 8 T I — 2, s A Wi 3,
5-dihydroxyphenethyl alcohol-3-0-8-D-glucopyranoside,,

et 8RB E R, mp: 170 ~ 172 °C 3 T 5
FEE,'H NMR( DMSO-d, ,300 MHz) §:8.81(1H,s,4'-OH) ,
8.68(1H,s,4-0H),6.82(1H,d,J=0.9 Hz,H-2"),6.74
(1H,d,J/=1.7 Hz,H-2) ,6. 69(1H,br.d,J=8.0 Hz,H-6") ,
6.67(2H,d,J=8.0 Hz,H-5,5"),6.57(1H,dd,J=8.0,1.8
Hz,H-6) ,4.67(1H,t,J =4.6 Hz,9'-OH) ,4.65(1H,d,J =
6.2 Hz,H-7") ,3.87(1H,dd,J =8.0,6.6 Hz, H9b),3.74
(3H,s,3-0CH, ) .3.74 (3H,s,3'-0CH, ) ,3.66 (1H, m, H9’
a),3.55(1H,dd,J =7.8,6.6 Hz,H9a),3.46 (1H, m, H9'
b),2.82(1H,dd,J=13.2,4.6 Hz,H-7b) ,2.59(1H,m,H-8) ,
2.41(1H,dd,J=13.0,11. 1 Hz,H-7a) ,2. 18(1H,ddt,J =6.8,
6.8,6.8 Hz,H-8') ,"C NMR(75 MHz) §:147.5(C-3"),147. 4
(C-3),145.5(C4") ,144.6(C4),134.7(C-1") ,131.8(C-1),
120.6(C-6),118.2(C-6"),115.4(C-5"),115.1(C-5),112.8
(C-2),110.0(C-2"),81.8(C-7"),71.8(C9),58.6 (C9"),
55.6(3-0CH, ),55.6 (3'-0CH, ),52.4(C-8"),42.0(C-8),
32.2(C-7) o LA L-dlea Bt 55 SCHRLS ] B — 20, o e e
Yo ( +) IR AREEL ( +) -lariciresinol | .

b9 BEERHE) ,mp:172 ~173 C, % TH
fZ.'H NMR ( DMSO-d, ,500 MHz) §:6.97 (2H,s,H4,6),
6.67(2H,s,H-2",6") ,6.58(1H,d,J =15.9 Hz,H-8),6. 21
(1H,dt,J=16.0,6.0 Hz,H-9),5.51(1H,d,J =6.8 Hz,H-
2),4.48(1H,t,J =6.0 Hz,3-CH,0H) ,4.40 (1H, m, H-
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10a) ,4.21 (1H,d,J =5.8 Hz, H-gle-1),4.19 (1H, m, H-
10b) ,3.82(3H,s,0CH,) ,3. 75(6H,s,0CH, ) ,3. 65(3H,s,
OCH,) .”C NMR(125 MHz) 8:152.9(C-3"),152.9(C-5") ,
147.3(C-7a),143.7(C-7),137.1 (C-1"),137.0 (C4"),
131.7(C-8),130.3 (C-5),129.4 (C-3a), 123.7 (C9),
115.2(C4),110.6 (C-6),103.2 (C-2"),103.2 (C-6"),
102.0( C-gle-1),87.1(C-2),76.9 (C-gle-3),76.8 ( C-gle-
5),73.5(C-gle2),70.1 (C-gle-4),68.7 (C-10),62. 8 ( 3-
CH,0H) ,61.1(C-gle-6),60.0,55.9,55.9,55.8(7,3",4',
5'- OCH,),53. 1(C-3) , LA R il Bl 5 SCilk [9 ] % B —
2, W EAL S YN woorenoside T

o 10 HEER(HE) ,mp: 141 ~ 142 CiET
g, ESI-MS m/z 624[ M + NH, ] *,641[M + Cl] ~ , 53 F
R CyyHy 0y o' H NMR( DMSO-d, ,300 MHz) §:7.02(1H,
s,H4),6.99(1H,s,H-6) ,6.70(2H,s,H-2",5") ,6. 60(1H,
d,J=15.9 Hz,H-8),6.25(1H,dt,J=15.8,5.6 Hz,H9),
5.49(1H,d,J=7.6 Hz,H-2),4.22(1H,d,J =7.7 Hz, H-
gle-1),3.83(3H,s),3.76(6H,s) ,3.66(3H,s),(7,3",4",
5'-0CH,),2.00 (3H, s,-COCH, ) .,” C NMR (75 MHz) §;
170.3(-CO-),153.0(C-3"),153.0(C-5"),147.3 (C-7a),
143.9(C-7),137.4 (C4'),136.1 (C-1"),131.6 (C-8),
130.7(C-5),128.0 (C-3a), 124.0 (C9), 115.0 (C4),
110.9(C-6),103.5(C-2"),103.5(C-6"),102.0( C-gle-1) ,
87.5(C-2),76.9(C-gle-3),76.8( C-gle-5) ,73.5(C-gle-2) ,
70.1(C-gle4) ,68.7(C-10) ,64.7(C-CH,0H) ,61. 1( C-glc-
6),60.0,55.9,55.9,55.8(7,3",4',5'-0CH, ) ,49.4(C-3),
20. 6(-CHy) o DL BBl 5 3Cmk[9 ] 0 it — 2, i 1k
A4 woorenoside I

Wb 11 HEEER(HE) ,mp:215 ~216 C, KT
FifE, "H NMR( DMSO-d,,500 MHz) §:6.97 (1H, br. s, H-
4),6.96(1H,br.s,H-2") ,6.95(1H,br. s,H-6) ,6.93 (1H,
d,/=7.0 Hz,H-5") ,6.88(1H,dd,J=8.3,1.7 Hz,H-6") ,
6.57(1H,d,J =15.9 Hz,H-8),6.21 (1H,dt,J =15.9,6.0
Hz,H9),5.51(1H,d,J=6.7 Hz,H-2),4.40 (1H, m, H-
10a) ,4.21 (1H,d,J =5.8 Hz, H-gle-1),4. 18 (1H, m, H-
10b) ,3.81,3.74,3.73 (each 3H,s, OCH, ) ,"” C NMR (125
MHz) §.148.8(C4'),148.6(C-3"),147.4(C-Ta),143.7
(C-7),133.9(C-1"),131.8(C-8),130.2(C-5),129.4 ( C-
3a),123.6(C9),118.1(C-6"),115.2(C4),111.8(C-5"),
110.5(C-6),109.8 (C-2"),102.0 ( C-gle-1),87.0(C-2),
76.9(C-glc-3),76. 8 ( C-gle-5) ,73.5( C-gle-2) ,70. 1 ( C-gle-
4),68.7(C-10),62.9(3-CH,0H),61.1(C-gle-6),55.7,
55.6,55.5(7,3',4’-0CH,),53.0(C-3), L\ FIiE%iES
SCHR[ 10 ] %) HE—35, Bl 2 A& ) 9 longifloroside A

feaih 12 FEE A, mp: 187 ~ 188 C, 3 T H i,
'"H NMR( DMSO-d, ,300 MHz) §:8.25(1H,s,4"-OH) ,6. 66

(2H,s,H-2",6") ,6.60(2H,s,H-2",6") ,4.88(1H,d,/=7.3
Hz,H-gle-1) ,4.67(1H,d,J =4.2 Hz,H-2) ,4.64(1H,d, J
=4.2 Hz,H-6) ,4.28(1H,t,J=5.0 Hz,H4a) ,4. 18(1H,t,
J=6.9 Hz,H-8a) ,3.80(1H,br.d,J =3.8 Hz,H4b) ,3.77
(1H,br.d,J =6.1 Hz,H-8b) ,3.17-3.20(2H, m,H-1,5) ,
3.76(6H,s,2 x OCH;),3.75(6H,s,2 x OCH, ) ,* C NMR
(75 MHz) §:152.6(C-3",5"),147.9(C-3",5"),137.2( C-
4'),134.8(C4"),133.7(C-1"),131.3(C-1"), 104.2 ( C-
2"),104.2(C-6"),103.7(C-2"),103.7(C-6"),102. 6 ( C-glc-
1),85.3(C-2),85.0(C-6),77.2(C-gle-5),76.5 ( C-gle-3) ,
74.1(C-gle-2),71.2(C4),71.1(C-8),69.9 ( C-gle4) ,60.9
(C-gle-6) ,56.4(3",5"-0OCH; ) ,56.0(3',5'-OCH, ) ,53. 6 ( C-
5),53.6(C-1), LA R Eods 5 SCk [ 11 ] x5 i — 2%, i &
AWM ( + ) -syringaresinol 4-0-B-D-glucopyranoside

£ % x ik

[1] Chinese Pharmacopoeia Commission. Chinese Pharmacopoeia
Part 1( 4 AR Ao E 25 3. —3F) [ M]. Beijing: China
Medical Science Press,2010:285 —286.

[2] Zhang RF,Su H. Advances in pharmacological studies of Coptidis
Rhizomal[ J ]. Inner Mongol J Tradit Chin Med ( N % ¥ F &
%) ,2010,3:114 - 117.

[3] Wollenweber E, Dietz VH, Schilling G, et al. Flavonoids from
chemotypes of the goldback fern, Pityrogramma triangularis| J].
Phytochemistry ,1985,24(5) :965 -971.

[4] Zhong JQ, Di B, Feng F. Chemical constituents from root of
Polygala fallax[ ). Chin Tradit Herb Drugs( ¥ 325) ,2009 ,40
(6) :844 —846.

[5] Chen L, Wang L, Zhang QW et al. Non-alkaloid chemical con-
stituents from Coptis chinensis[ J]. China J Chin Mater Med ( ¥
P25 2 %) ,2012,37(9) ;1 241 -1 244.

[6] Wang Q,Li ZF,Chen G,et al. Chemical constituents from Coptis
chinensis Franch[ J]. Chin J Exp Tradit Med Form( P & 523 7
H e A),2012,18(7) 74 ~76.

[7] Shoji Y,Mayumi S, Itsuo N, et al. Isolation and characterization of
phenolic compounds from Coptidis Rhizoma [ J |. Chem Pharm
Bull 1985 ,33(2) ;527 - 531.

[8] Wu LZ,Xu XD, Yang JS. Chemical constituents of water soluble
fraction of Trollius ledebouri Reichb[ J]. Chin Pharm J( ¥ & 24
2% x) 2011,46(10) ;745 —747.

[9] Kazuko Y,Hiroshi K, Yukiko K, et al. Neolignans and phenylpro-
panoids from the rhizomes of Coptis japonica var. dissecta[ J].
Chem Pharm Bull ,1995 ,43(4) .578 -581.

[10] Wang CZ,Jia ZJ. Neolignan glycosides from Pedicularis longiflora
[1]. Plant Med 1997 ,63:241 - 244

[11] Tang J,Ma RL,Ouyang Z,et al. Chemical constituents from the
water-soluble fraction of wild Sargentodoxa cuneata[J]. Chin J

Nat Med( 7 B XK 2545) ,2012,10(2) ;115 - 118.





