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Chemical Components from Caryoptesis glutinosa
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Abstract: Thirteen compounds were obtained from the ethanol extract of Caryopteris glutinosa by applying various chrom-
atographic methods. Their structures were elucidated and identified as caryopterpene J (1) ,5-hydroxy-7,3",4’-trime-
thoxyflavone (2),5-hydroxy-7,8,4’-trimethoxyflavone (3),5-hydroxy-7,4'-dimethoxyflavone (4) ,8-methoxyapigenin
(5),5,4'-dihydroxy-7,8 ,3’-trimethoxyflavone (6) ,5,4'-dihydroxy-7 , 8-dimethoxyflavone (7),5-hydroxy-7,8,3",4'-
tetramethoxyflavone (8) ,acteoside (9) ,N-trans-feruloyl-3-0-methyldopamine (10) ,secoisolariciresinol (11) ,isolarici-

resinol (12) and dehydroconiferyl alcohol (13) ,respectively,based on the spectral data. Among them ,compound 1 was

a new compound. The rest compounds excluding 9 were obtained from Caryopteris genus for the first time.
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1t Fe 535 K B Bruker Ascend 400 4% 7% L ¥R
AXAEZE IR T E , LA TMS Sk R 5 A543 98 5 3% 5%
Waters Xevo TQ JE 35S A€ ; /55 43 B i 135 % H Bruk-
er Bio TOF TIQ J5t i {0 % 5 # )2 #7 ik g (160 ~
200,200 ~300 H) F# )2 JZHrEERE GFys, 1A T35
EyiErEAb )5 G SOMIREI I T YMC 23 ] 5 Sepha-
dex LH-20 /g J GE Healthcare Bio-Sciences AB 2
A 5 il 25 A HPLC Sy b 5t Q15 i 5 R A FR 2 7] Y
LC3000 W AR (%A, B4 UV/ VIS K 851 YMC
ST Cog 5 ROMCAH 835 #E (200 x 250 mm, 10
pum) ;i 57 HPLC & Perkin-Elmer 200 & #H {2111
1, BE & A UV/VIS k25 F1 Welch 23 ] (4 C g B
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WA EIEAE (10 x 250 mm,5 m) 3 HPLC A4S
IR 208 nm; FirA7 ¥ S ZE A8 FH AT 2843 28 1 b
LI

Hirt$E 2012 427 A A2 D)1 48 81| B ik R
4, th b ERL A B AR A P Y T RIS B S
FE o FEAPRAR (2012-07) 17 T rp [ BL 2 e i 2E )
W, BELTE =R T KR, E A& H
2 RES5HE

BT Iy ik 2k 9 Rl 3 25 kg, DL 95% %
AR TR 3 R, BT d, ek, iR
AR RIRTE 3.3 kg, BUBIRTE 1.5 kg, il F 1.7
L #ok JHRIRELCRR BE (1.5 Lx3 k) FIET
(1.5 Lx3 %) ZHL, 430 IDOA RIS 2 R 2R A<
B 780 g, LR LBEFEHU Ak AT JZHT, LUAT I
fit/ TR (1:0 ~0: 1) BREEVEAS2H 5 E1-E17, 243
E4(16 g) ke HE 2 M, U e/ N R (100 1) %5
JEVEBISAL G 4(13 mg) o 253 E7(19 g) LBEM
Sephadex LH-20 #3247, LG5/ F B (1: 1) PERifs
Y4y ETA-ETE, 204 ETD 221 £ % HPLC, L)
fig/7K (702 30; i 2 3 mL/min) YRR 1L 54 2(7
mg) FIZH 43 E7D5 F1 E7TD9, 2H43 E7DS 22t 4374
HPLC, LA 2/ 7K (65: 355 it i 4 mL/min) YE 751k
AW3(10 mg) . 24 ETD9 L REALIZHT, LLA T
fik/ PN (5: 1) YEMLAF AL A9 1(5 mg) . 4143 Ell
(25 g) Z2BEIE Sephadex LH-20 #1 27, LI {15/ H
(1: 1) YEiAS4H 5y E1LE, 4143 E1E $F— 0 2 rE i
FEEMT, LU/ B (300 1) YE AL &4 5 (13
mg) . A5 E13(30 g) 5E )5 B EEI Sephadex LH-20
FEEAT (A5 B 12 1) (Cog RAHFEZE By (/K
65:35) FAE AL )Z 1540 4> E13A1-E13A3, 4443
E13A1 222646 £ %1 HPLC, DL ZJE/ K (71:29 ;i 3
mL/min) YA LAY 6 (5 mg;t, = 9 min) A1 8(3
mg;t, = 14 min) . 414> E13A3 22K £ % HPLC,
PLZRE/7K (63:37 ;i3 3 mL/min) YERA3 LA 7
(6 mg;ty = 11 min) . 4153 E14(24 g) J6 )5 S 8L
Sephadex LH-20 #: 247 (G 05/ W, 1: 1) Fidfi 2 8
HPLC( 2}/ 7K ,35: 65 {ii# 15 mL/min) 43 B 154k
AH10(5 mg;t, = 19 min) . 414 E17(80 g) JE)5
ZLHEME Sephadex LH-20 #1247 (& 45/ B, 12 1) Al
RERCHEJZ M (A5 R BE, 40 1) 4y B A3 24 43 E1TF
M EL71, #H55 E1TF 2425 % HPLC, DL /7K (18
182 i 15 mL/min) YERARAL G 13 (7 mg;t, =

33 min) A1 11(9 mg;t, = 36 min) , 244 E171 {9 H
P50 53 SE 5 22 il #5284 HPLC (FP /7K 39+ 6153
15 mL/min) #1244 HPLC ( ZiE/7K 15: 85;
P 4 mL/min) 43 B35 BLA Y 12(7 mg;t, = 17
min ) F19(50 mg;t; = 38 min),

3 HEMERE

EW1 Ak R, S S PEE (HR-
ESI-MS) 25t B UE 73 F B 1§ m/z 267. 1207 [M +
Na] * (cacld for C,H,,NaO;,267. 1203 ) nJ 3 Wi H. />
TR CHy O, RFIEE Ry 3, [FEF, 451 T 1
ANHE I m/z 207.0992 [ M-C,H,0, + Na] * (cacld
for C,,H,,NaO,207.0992) , 45 & HAZ% g M4 & 3%
(% 1) A HSQC iErI AL G 1 &A1 ANIRIP AL 3
ASHAEEE 2 AS-CH, CH-1 450 R Befil 1 ASH 3 %
g ARt (32 1) WHBR T 45 LR S5 F4 BT AR X 1
HIRRAT Z A0 IBAETE 1A VBB R 1 4> 2Bk Y
A5 o W LA OCHE HMBC 3% (&1 1) A5G H-1/
C-3.C-5; H4/C-3 .C-5.C-6.C9;H-7/C-5 .C-6.C9;
H-10/C-7 .C-9; 1-OCH,/C-1;3-OCH,/C-3 ; 8-OCH,/
C-8, AT At C-9 P Bk s 1) FEAS 15 28, IF- i o2 Ak
BT 25K, DB 1, 3[R B A R T e o
i b R UG, A S 1 RDA 24874, MR
#t NOESY 3% (& 1)t H-10 5 H-1 #l H-7 o Z [H] 1Y
FHC U6 TT i 5 H-1 Fil 8-CH, 19 o B[, BL4b, 8-
OCH, 5 H-6 fil H-7p Z [H] ) #H G , & B 6-OH
o B, 3X 5 A H AL J e un B E 1Y 6-OH [y 44 7Y
SEARAFRY o ARYR A A B T B9 RN T HEE
H-3 fb 7% B8 b, 455 R 50 Hr, vl i€ 3-0CH,
J B, AW AR 1 iR, fr 4 A
caryopterpene J, Fb 59 1 B T UKFE 4 C -7 —
B la) e, AR BURE i 1 RERE : TLC 430 & & 31
AL T BPERI ), ARG 2l 53 8, (H R i i
KD ZITCIEFAR AL HOR eSS G 1 1 54h
ik LLAMGIERE S B

&2 EEREK;'H NMR (CDCL,, 400
MHz) §:12.78 (5-OH),7.51 (1H,brd,J = 8.2
Hz,H-6'),7.33 (1H,br s,H2"),6.97 (1H,d,J =
8.5 Hz,H-5"),6.58 (1H,s,H-3),6.48 (1H,br s,
H-8),6.36 (1H,br s,H-6),3.98 (3H,s,7-0CH,),
3.96 (3H,s,4’-0CH,),3.88 (3H,s,3'-0CH,);"C
NMR (CDCl,,100 MHz) §:182.5 (s,C4),165.6



1522 KIRF=YIBE R 5T K

Vol. 28

&1 LEY | WEREHIRSE MG HIE

Table I 'H and >C NMR spectroscopic data of compound 1°

No. Sy (mult, ] in Hz) 8¢ No. Sy (mult, ] in Hz) 5c

1 5.03 (s) 95.85 8 85.82
3 4.95 (dd,8.8,3.4) 96. 12 9 137.61
4 2.51 (dd,17.4,3.4)2.17 (dd,17.4,8.8)29.33 10 1.43 (s) 27.04
5 143.63 1-OMe 3.53 (s) 55.69
6 4.71 (dd,7.4,4.5) 75.32 3-OMe 3.56 (s) 56.83
7 2.58 (dd,14.9,7.4)1.67 (dd,14.9,4.545.77 8-OMe 3.01 (s) 50.56

¥ S}IE 400 MHz I 100 MHz /4 F R4
*) Recorded at 400 MHz and 100 MHz, respectively.
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Fig. 1 Chemical structure, ' H-'H COSY (Bold Bonds) , se-
lected HMBC ( Curved Arrows) and key NOESY

(Curved Double Arrows) correlations of compound 1

(s,C2),164.1 (5,C-7),162.3 (s,C9),157.8 (s,
C-5),152.5 (5,C-3"),149.5 (s,C4') ,123.9 (s,C-
1'),120.3 (d,C-6'),111.3 (d,C-5"),109.0 (d,C-
2'),105.7 (s,C-10),104.8 (d,C-3),98.2 (d,C-
6),92.8 (d,C-8),56.3 (q,3'/4'-OCH,),56.0 (q,
7-OCH, ) ; ESI-MS m/z 327.09 [ M-H] . ¥ L %K
i 26 55 SCHR R A 19 B0HE R AT HU X IR L Ak A P
BN 5-RAET 3 A4S A SR

E&w3 wEKEA;'H NMR (CDCl,, 400
MHz) §:12.66 (1H,s,5-OH),7.91 (2H,d,J = 7.7
Hz,H-2'/6"),7.04 (2H,d,J = 7.9 Hz,H3'/5"),
6.58 (1H,s,H-3),6.42 (1H,s,H-6),3.94 (6H,s,
7/4'-0CH,),3.90 (3H, s, 8-OCH, ) ; ESI-MS m/z
329.07 [M+H]*,351.07 [M +Na]*, %L %k
it 55 SCHRARTE B s AT HE X S IR A e
W SFRIET 8 4 - AR

E&EW4 FHOHAK;'H NMR (CDCl,, 400
MHz) §:12.81 (1H,s,5-OH),7.85 (2H,d,J = 8.9
Hz,H-2'/6"),7.04 (2H,d,J = 8.9 Hz,H3'/5"),
6.58 (1H,s,H-3),6.49 (1H,d,J = 2.1 Hz,H-=3),
6.37 (1H,d,J = 2.1 Hz,H-6),3.89 (3H,s,4'-
OCH,), 3.88 (3H, s, 7-OCH, ) ; HR-ESI-MS m/z

299.0916 [ M + H]" (cacld for C,, H; Os,
299.0914),321.0738 [ M + Na] " (cacld for C,;H,,
NaO;,321. 0733) . ¥ LA b 54l 28 5 SOk 4 8 1 %%
PTG A G Y E Ry 55 8E-T ,47-—
LR

wEWS Wk AK;'H NMR (DMSO-d, ,400
MHz) §:12.63 (1H,s,5-OH),7.93 (2H,d,J = 8.8
Hz,H2'/6'),6.96 (2H,d,J = 8.8 Hz,H-3'/5"),
6.81 (1H,s,H-3),6.28 (1H,s,H-6),3.84 (3H,s,
8-OCH,) ;" C NMR ( DMSO-d,,100 MHz) §:181.9
(s,C4),163.6 (s,C2),161.3 (s,C4"),157.1
(s,C-7),156.2 (s,C-5),149.5 (s,C-9),128.5 (d,
C2'/6"),127.7 (s,C-8),121.3 (s,C-1"),116.1
(d,C-3"/5"),103.5 (s,C-10),102.7 (d,C-3),99.0
(d,C-6),61.1 (q,8-OCH,);ESI-MS: m/z 301. 14
[M+H]",299.08 [M-H] ;DL FEE 5 SChkoE
HIEE AT LUXT IS 1246 & W9 i 2 Ry 8-H 4 3L )
B S

wEW6 Wk AkK;'H NMR (DMSO-d,,400
MHz) §:12.77 (1H,s,5-OH),7.93 (2H,d,J = 8.8
Hz,H2'/6'),6.96 (2H,d,J = 8.8 Hz,H-3'/5"),
6.83 (1H,s,H-3),6.57 (1H,s,H-6),3.91 (3H,s,
7-0CH,) ,3.83 (3H,s,8-0CH,) ;" C NMR ( DMSO-
dy,100 MHz) §:182.1 (s,C4),164.0 (s,C-2),
161.4 (s,C4"),158.3 (s,C-7),156.7 (s,C-5),
148.7 (s,C-9),128.5 (s,C-8),128.5 (d, C2"/
6'),121.2 (s,C-1"),116.1 (d,C-3'/5"),103.9 (s,
C-10),102.7 (d,C-3),96.0 (d,C-6),61.1 (q,8-
OCH, ), 56.5 ( q, 7-OCH, ); HR-ESI-MS m/z
313.0718 [ M-H] ( cacld for C,; H;0,,313.0718),
B UL Bl 28 5 SOk B B A T LU R %4k
W B R 5, 4-2 5 T, 8- A B
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wE&WT WaOEM;'H NMR ( DMSO-d, ,400
MHz) §:12.79 (1H,s,5-OH),7.57 (2H,m,H-2"/
6'),6.95 (1H,d,J = 8.5 Hz,H-5"),6.93 (1H,s,
H-3),6.55 (1H,s,H6),3.90 (3H,s,7-0CH,),
3.88 (3H,s,3'-0CH,),3.84 (3H,s,8-0CH,);"C
NMR (DMSO-d, ,100 MHz) §:182.2 (s,C4),163.5
(s,C2),158.3 (s,C-7),156.7 (s,C-5),151.5 (s,
C-4'),148.8 (5,C-9),148. 1 (s,C-3"),128.4 (s,C-
8),121.1 (s,C-1"),120.4 (d,C-6"),116.0 (d,C-
5'),110.0 (d,C-2"),103.9 (s,C-10),102.8 (d,C-
3),95.9 (d,C-6),61.1 (q,8-0CH,),56.5 (q,7-
OCH,),55.8 (q,3'-OCH, ) ; HMBC i 3 £ AH 5 i ;
H-3/C-2.C-10,C-1"; H-6/C-5 .C-7 . C-8 .C-10; H-2"/
C2.C4' . C6";H-5/C-1' . C3";H6'/C2 . C2" C-
4'; 7-OCH,/C-7; 8-OCH,/C-8; 3'-OCH,/C-3'; HR-
ESI-MS m/z 343. 0818 [ M-H] ( cacld for C 4 H 0, ,
343.0823) . W4 Lh 8GR 5 SCERH A 1Y Bl AT T
X ZAE R E N 5,4"- 5 57,8 ,3'-—=H
IR

&8 WK A;'H NMR (CDCL, 400
MHz) §:12.61 (1H,s,5-OH),7.60 (1H,dd,J =
8.5,2.2 Hz,H-6"),7.43 (1H,d,J = 2.1 Hz, H-
2'),7.00 (1H,d,J = 8.5 Hz,H-5"),6.59 (1H,s,
H-3),6.43 (1H,s,H6),3.98 (3H,s,7-0CH,),
3.97 (3H,s,4'-0CH,),3.95 (3H,s,3'-0CH,),
3.94 (3H,s,8-0CH, ) ; ESI-MS m/z 359.04 [ M +
HJ]*,357.18 [ M-H] . f DL _E %048 5 SChk i /Y
AR AT LA S Z G Y 5-58 0T, 8,
3,47- DU F A L ER

wEW9 ®EEHA;'H NMR (MeOH-d, ,
400 MHz) §:7.59 (1H,d,J = 15.8 Hz,H-7"),7. 06
(1H,d,J = 2.1 Hz,H2"),6.96 (1H,dd,J = 8.3,
2.1 Hz,H-6"),6.78 (1H,d,J = 8.2 Hz, H5'),
6.70 (1H,d,J = 2.0 Hz,H-2),6.68 (1H,d,J =
8.0 Hz,H-5),6.57 (1H,dd,J = 8.1,2.1 Hz, H-
6),6.28 (1H,d,J = 15.8 Hz,H-8"),5.19 (1H,d,
J = 1.8 Hz, H-1"""),4.92 (1H, m, H4'"),4.38
(I1H,d,J = 7.9 Hz,H-1""),2.80 (1H, m,H-7),
1.09 (3H,d,J = 6.2 Hz, H6'"");"” C NMR
(MeOH-d, ,100 MHz) §:168.3 (s,C-9'),149.8 (s,
C4'),148.0 (d,C-7"),146.8 (s,C-3"),146.1 (s,
C4),144.7 (s,C3),131.5 (s,C-1),127.7 (s,C-

1'),123.2 (d,C-6"),121.3 (d,C-6),117.1 (d,C-
5),116.5 (d,C-2),116.3 (d,C-5"),115.2 (d,C-
8),114.7 (d,C-2"),104.2 (d,C-1""),103.0 (d,C-
1'"),81.6 (d,C-3""),76.2 (d,C-2""),76.0 (d,C-
5'"),73.8 (d,C4'""),72.3 (d,C-3"""),72.3 (t,C-
8),72.0 (d,C2"""),70.6 (d,C4""),70.4 (d,C-
5'"),62.4 (t,C6""),36.6 (t,C-7),18.5 (q,C-
6'"") ;EIS-MS m/z 646.88 [M +Na]* ,662.77 [ M +
K]",622.80 [ M-H] . L1 %4 5 SCik 8 9 2L
AT LR AL S IR E  acteoside ™
HEW 10 REGAHIRY;'H NMR ( MeOH-
d,,400 MHz) §.7.44 (1H,d,J = 15.7 Hz,H-7"),
7.11 (1H,d,J = 1.9 Hz,H-2"),7.02 (1H,dd,J =
8.2,2.0 Hz,H-6"),6.82 (1H,d,J = 1.9 Hz,H-2),
6.79 (1H,d,J = 8.2 Hz,H-5"),6.72 (1H,d,J =
8.0 Hz,H-5),6.67 (1H,d,J = 8.0,1.9 Hz,H-6),
6.41 (1H,d,J = 15.7 Hz,H-8'),3.48 (2H,m, H-
8),2.77 (2H,t,J = 7.3 Hz, H7);” C NMR
(MeOH-d, ,100 MHz) §:169.2 (s,C-9'),150.0 (s,
C-3"),149.3 (s,C-3),149.0 (s,C4"),146.1 (s,C-
4),142.1 (d,C-7"),132.0 (s,C-1),128.2 (s, C-
1'),123.2 (s,C6"),122.3 (s,C-6),118.7 (d,C-
8),116.5 (d,C-5"),116.2 (d,C-5),113.4 (d,C-
2),111.5 (d,C2"),56.4 (q,3'-OCH;) ,56.3 (q,3-
OCH,) ,42.5 (t,C-8),36.2 (t,C-7); EIS-MS m/z
382.00 [M+K]*,342.00 [M-H] . KLl 3RS
SCHRAE B AT LX) %A B ek i N-

trans-feruloyl 3-O-methyldopamine "’

HEW 11 RECAHKAK;'H NMR (MeOH-d,,
400 MHz) 6:6.68 (2H,d,J = 7.9 Hz, H-5/5"),
6.60 (2H,d,J = 1.9 Hz,H-2/2"),6.56 (2H,dd,J
=7.9,1.8 Hz,H-6/6") ,3.75 (6H,s,3/3’-0OCH, ) ,
3.60 (4H,m,H9/9") ,2.68 (2H,dd,J = 13.8,6.9
Hz,H-7a/7'a) ,2.57 (2H,dd,J = 13.6,7.8 Hz, H-
7b/7'b),1.91 (2H,m,H-8/8") ;" C NMR ( MeOH-
d,,100 MHz) 6.:148.8 (s,C-3/3"),145.4 (s,C4/
4'),133.9 (s,C-1/1"),122.7 (d, C-6/6"),115.8
(d,C-5/5"),113.3 (d,C-2/2"),62.1 (t,C9/9"),
56.1 (q,3/3'-0OCH,) ,44.0 (d,C-8/8"),36.0 (t,C-
7/7") ;ESI-MS m/z 385.17 [M + Na] ", ¥ L) %K
$a 5 SCHRHIE W B R AT L A B i E
} secoisolariciresinol ' **!

wEWI12 %@ A;'"H NMR ( MeOH-d, ,
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400 MHz) 8:6.76 (1H,d,J = 8.0 Hz,H-5),6.69
(1H,d,J = 2.0 Hz,H-2) ,6.67 (1H,s,H-2") ,6.63
(1H,dd,J = 8.1,2.0 Hz,H-6),6.20 (1H,s, H-
5"),3.83 (3H,s,3'-0CH; ) ,3.83 (1H,d,J = 9.5
Hz,H-7),3.79 (3H,s,3-0CH,) ,3.42 (1H,dd,J =
11.2,4.0 Hz,H-9a),2.80 (2H,d,J = 7.7 Hz, H-
7'),2.02 (1H,ddt,J = 13.1,7.9,3.7 Hz,H-8"),
1.78 (1H,tt, J = 10.1,3.6 Hz, H-8);"” C NMR
(MeOH-d, ,100 MHz) §:149.0 (s,C-3),147.2 (s,
C-3'),145.9 (s,C4),145.3 (s,C4"),138.6 (s,C-
1),134.1 (s,C-6"),129.0 (s,C-1"),123.2 (d,C-
6),117.3 (d,C-5"),116.0 (d,C-5),113.7 (d,C-
2),112.3 (d,C-2"),65.9 (t,C9"),62.1 (t,C9),
56.3 (q,3'/3-0OCH, ) ,48.0 (d,C-7),48.0 (d, C-
8),39.9 (d,C-8),33.6 (t,C-7"); ESI-MS m/z
361.23 [M+H]",383.15 [M+Na] ", %Ll E%
P 5 SCHRAIE W B S AT X A B Bl E
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