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w . FEREHOAENE Moring nepalensis var. alba Hand . -Mazz, B2 80K G4 B E
A REBE . RP-8, Sephadex LH20 BEEH 28, BF) 4 PupnBHEE T8 1~4, 25 6
W, AHEER O MRS ETH) . 3, SOWmMEBE - ETE (2), 3, 4-0-TH
WEBEA- ETE(3)F 4, S-O-WMAERER-E TR(4). ¥ A 2D NMR i, SHE B Ly
AT RPR, HREL 2 EARFEANRAR_FENFFFEHN TIEHMCC (¥
B aTheBRBRER o HANEEEY.

X BEHS; JSEaTH; WUEREETR; NMR £2HR
HESES: 04l XWFRS: A

HIEH|E Morina nepalensis var . alba Hand.-Mazz. 2 ]| 857 ¥ ( Dipsacaceae ) ¥l &
B Morina Y'Y, RELMWERMEE . AR, BE SR ATRWE. ME
KB BN, BENNRENSE,; SAREKERIHRRE ) FIxHEN7 AHE
HZEALAEA 2240 ZHREUN KBTI BEE 2 MTHZFEFN. #
—S$MKBEHERIETHR, BT 4 TP ETEBENEWO~4). AL W HRAR NMR
HiR, BETXEAESYMSEH, MAFLEWH NMR SRBRMLECERET T
&, HFREZTREMEY 1, 2 ERERARA T PR RS TR E - mYC
LELE. 4 MESYHEERI B2 EHY.

1 #R5Ti
AR ZAIE T RERFE T L2 HE . RP-8. Sephadex LH-20 K E & EH Ak,
B/BALEW1~4.

AR E M- 2001-08-13; e A EME . 2001-11-05
fEER T B (1975-), B, B+, M EF%L: Emal rengrongwei(®hotmal. com
EIRBER A Emal: cryang@public km yu.en
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Fig.1  Structures of compond 14
1.1 #HEFE

1.1.1 #&ed1

FEMK, HEF FABMS BRfES FE T8 m/z 353 [M-1]17, & & “C (DEPT)
NMR B, 1 985 FREER CeHyOy. 487 L 19 NMR SHEMGGE, a1 8% —1
mEEBtE (R | Mk 2) BUHEBEBMMES N, FF 2 I F R (8 40. 74,
38.94), 3 MNEFMKEER(S 72.54, 72.99, 74.94), — 1T FEW(577.97)F1 -
EFE(5176.40). SXBMPETHHBELEBETHOUD. R WBBEEZERE
TE; R C3 B IEHAI LY S ppm, HEEUHEStEERFEE PR C3 1. (b
£ 1 MEHEER 3-O-MuEBLE-Z TE.
1.1.2 a4 2~4

MEFER R, AE T FABMS # L BHES TE T m/z 515[M-1]7, %4& BC
(DEPT}NMR Ei%, HEDS TREW CpsHayOn. 0 2~4 9 NMR 25, B9
E3IMMEGMARUETERIEEZ, HEF 2 T mHEBE(E 1, 2). k&8 23, 5-0-K
BB - TEE). 3(3, 4-O-DMIMEBtE-ETE) T 4(4, 5-O-TUMMEBTE-Z TR S
25 R A NMR SR e,

ETEHREMEN 1S BRERSEERSEMD
1.2 SHEMLEEBEAR

WS XE L, SMPHEHETREH 1~4 REFEEE. REFER HSQC &
HMQC B, LU WERE (BRER)SHHERF(RBESINHEXESHEX
B, #2228 DQF 'H-'H COSY H i i X e H @ IR T #E175E . 78 HMBC Eif |,
EAMECZHOBRMRTESER(ZENERBS)INHXET HEERAFRIEL
RUES. AT EEH 1-4 HEMBMEEMBEAT T 2HE. LIS 3 HH,
'H-'H COSY B HMBC FE#4-5] 0 E 2 f1E 3, 8 2D NMR #H2E8HE X 3.
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®l LEW1-4HYC NMRULFE B (125MHz, ¢ Fll-d, K—F I -d;)
Tab.1 “C NMR data of compound 1~4 (PC 123MHz & in CD30D or DMSO-dg)
1 (MeOH) 2 (MelMH) 3 { Me(H) 4 (DMS0)}
Quimsr acid

1 77.97 [77.93] 74.75 [73.92] 76.05 72 36

2 a0.74 [36 91] 37.67 [35.80] 319.33 35 22

3 72.54 [70 84] 72.06 [70.87] 68 97 67.27

4 74.94 [72 65) 70.71 [70.22] 75.73 70.79

5 72 99 [71.46] 72.56 [72.43] 69.34 70.40

6 38.94 [36.91] 36.01 [35 80] 38.37 34. 50

7 176.40 [176 a0] 177 a3 [177.467] 176.80 175.11

Calfeoyl

1 127.81 [125.35] 127.92; 127.80 127.70; 127.64 125 55; 125.48
[125.57; 125 45]

2 115,54 [115 73] 115.263 115 15 115.19 (2CH) 114.68; 114.61
[113.59; 114 417 ]

3 146.79 [145.54] 147.26; 147 14° 146,73 {2C) 145.49 {2C}

[145.56 {2C}]

4 149.55 [148.30] 149.55; 149.45 149.64 {2C} 148.40; 148.30
[148.33; 148.18]

s 116.55 [115.73] 116 47 (20) 116. 47 {2CH) 115.74 {2CH)
[115.81; 115.75]

6 122,92 [121.16] 123.05; 122.98 123,13 {2CH) 121 37; 1M.16
[121 21; 120.94]

7 146 92 [144.66] 147.04 " ;: 146 74 147.70; 147.57 144.88; 144 71
[144.73; 144.42]

8 115 18 [114.59] 115.58; 115 11 114.73; 114.69 114.01: 114,61
(115 01; 114,417 ]

9 169.27 [166 20) 166.87; 168 38 169 55; 168 22 166.02: 165.49

[177.67 (2C)]

X [ Iofe st 2 AU R ERAER PREMC NMREE; « S7ER
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FE2 AW 14 0'H NMR ESEFB(500MHz, ¢ PR, H=FER-d, RSEHK. Hz)

[(6.97(1H, 4, 7.5)]

7 7.56{1H, d,
[7.54{1H, d,

16.0)
16.6)]

B 6.29(1H. d,
[6.2501H, d,

16.0)
16.6)}]

6.95(1H, d, 7.5)
{7.00¢1H, d, 7.2):
6.98(1H, d, 7 2)]
7.60(1H, d, 15.9);
7.57(1H, d, 15.9)
[7.50{1H, d. 15.6};
7.48(1H, d, 15.6))
6.34(1H, d, 15.9);
6.26(1H, d, 15.9)
[6 28(1H, d, 15.6);
6.24(1H, d, 15.6))

7.59(1H, d, 15.9}
7.51{1H, d, 15.9)

6.28(1H, d, 15.9);
6.18(1H, d. 15.9)

Tab.2 'H data of compound 1~4 ("H S00MHz; & in CDy0D or DMSO-d,, f: Hz)
1 {MeOH) 2 (MeOH) 3 (MeQOH) 4 {DMSD)
Quinic acid
2 2.10 (2H, m) 2.22 (2H, m) 2.23 (2H, m) 2.14{2H, m)
[2.02{2H, m)] [2.06(2H, m))]
3 5.36(1H, ddd, 4.6, 5.40{1H, brd, 6.5}  5.61(1H, ddd, 4.5, 3.86(1H, m)
9.8, 10.1) [5.22{1H, m)] 9.2, 9.4)
{5.22(1H, b))
4 3.69(1H, dd, 3.98(1H, dd, 5.11(1H, dd, 5.14(1H, m)
2.9, 9.8) 2.8, 1.2) 3.0, 9.0)
(3.68(1H, m)) [3.76(1H, d, 7 0)]
5 4.15(1H, m) 5 43(1H, d1, 3.7, 7.5) 4.37(1H, m) 5.22(1H. brs)
[4.10{1H, m)] [5.32{1H, brs)]
6 2.17(1H, m) 2.31{1H, brd. 8.5) 2.30(1H, m) 2.20(1H, m)
{2.07(1H, m)] [2.16(1H, brd, 8.8)]
2.02(1H, m) 2 17(1H, m) 2.10(1H, dd, 2.00(1H, m)
[1.96(1H. m)] [2.00(1H, m}) 4.0, 14.2)
Caffeoyl
2 7.05(1H, d, 2.0) 7.06{2H. brs) 7.01(1H, 4, 2.0): 7.07(1H, brs);
{7.07(1H, brs)] [7.08(1H, bm); 7.00(1H, d, 2.0) 7.00{1H, brs)
7.07(1H, brs)]
5 6.78(1H, d, 8.2) 6.77(1H, d, 7.2); 6.74(1H, d, 8.1); 6.80(2H, brs)
[6.78(1H, d, 7.5)) 6.78(1H, d, 7.5) 6.73(1H, d, §.2)
[6.80{1H, brs);
6.7&(1H, brs})
6 6.93(1H, dd, 2.0, 8.2) 6.93{1H, d, 7.2); 6.90(2H, dd, 2.0, 8.2) 7.00(2H, brs)

7.50(1H, d, 15.7);
7.48{1H. d, 15.7)

6.27(1H, d, 15 7);
6_18&(1H, d, 15.7)

[ RS ae 2 MR R ERER FBMENH NME $E



http://www.cqvip.com

T2 e 112 I TE B2 o b ek B R T R Y 171

)

8y

2 k4% 3 H'H-"HDQF-COsY B
Fig.2 'H-'"H DQF-COSY speetrum of compound 3
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Fig.3 HMEBC spectrum of compound 3
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£33 £&%3 82D 'HH COSY. HMBC # 2D J 4 FiM¥E
Tab.3 2D 'H-"H COSY, HMEC and 2D J-resolved spectra of compound 3

'H J/Hz e COSY('H) HMBC(PC)
Quinic acid
1 76.05
2 2.23(2H, m) 9.3 Q-3 ol 2 4,6,9
3 5.61(1H, ddd) 4.5, 9.2, 9.4 68.97 Q-2, 4 Ql, 4, Cad
4 5.11(1H, dd) 3.0, 9.0 75.73 Q3,5 Q-3, 5, Ca-9
5 4.37{1H, m) 69.34 Q4, 6 Q1,3 4, 6
feq 2.3001H, m) 8.37 Q-fax., 5 o1, 2 4,5, 9
ax 2.10(1H, dd 4.0, 14.2 Q-6eq, 5 Q1,2,.4,5 9
7 176.80
Caffeoyl
1 127.70; 127.64
2 7 0L(1H, d); 2.0; 115. 19{2CH) Ca-5 Cad, 6, 7
7.00¢{1H, d 2.0
3 146.73{2C)
4 149.64{2C)
5 6.74(1H. d); 8.1, 116 47(2CH) Ca-6 Cal, 3, 4 6
6.73(1H, ) 8.2
6 6.90{2H, dd) 2.0, 8.2 123.13(2CH) Ca-5 Ca-l, 2, 4, 7
7 7.59(1H, d); 15.9; 147.70; Ca8 Cal, 2,6.8. 9
7.51{1H, &) 15.9 147.57
8 6.28(1H, d): 15 9; 114 73; Ca-7 Ca7, 9
6. 18{1H, 4 15.9 114.69
9 168.55; 168.22

. Q= quinic acid; Ca= caffeoyl

2 ER¥y
2.1 NBFESHD

ZL 5B (IR ) FE Bio-Red FTS-135 #f{} LM €. §EJE¥EH & HORIBA SEPA-300 ¥
FEREAL LR BEFITIIE. FAB-MS # VG Autospec-3000 iy W E. FrE it
£ B TE Bruker DRX-500 MHz B S R 3E iy EERKFFTHE, AAFMHKK_HFIT
#4R % . HSQC 3% HMQC, HMBC B Z -8 EHEE; 'H'H COSY B Z -#E
WRFIEEEE. HMBC B 62 ms B H, CERMX. BT FA4EHE. F&ET
THP=HIEERE (160~200 E #1200 ~300 H ), Merck 2 & 4 7 # RP-8, Sephadex LLH-
20; TLCREHFKE T =M EEKE H Fid] E®R M Merck 4 8 471 HP RP-8 Fyu 0
HER. RAM. 1. B8 K(7:3); 2. ZEIE AN K P EFRE(7:3:1 K 6:5:1).
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10% H;SO,-EtOH B EL 5% FeCl-E«OH N B @7
2.2 SEA

HER (M. nepalensis var. alba Hand. -Mazz. )IEEE S, 7 A0 E =@+
R/, FEFETFEEPEHERRVENMREFFERAOARE. BENE2 %
(3.4 kg) A LA IMBRB(I0 L>3), BRERKBAHNGEEFA8300e BHREFE
KAEH 0 mL ¥ 3)HE 3K, BREGH4 230g; BHETHEERI K, BEET
B4 250 g. IETEERBS 250 g Bl REE R THEN, ZRIE AN K(9:10: 1)k
MK, ®¥ 6 T#aFr I-IV.

Fr (8 g)£id RP-8 MPLC E47, 40% S/K FRIER S EBF 2(3 ). Fr M(22 g)
25t Si Gel B, ZBZEB:TM:7K(6:2:0.6) 31K, BF 5 84 Fr M-1»Fr 1I-5.
Fr [[-3 &2 Sephadex LH-20, 50% ~70% & 7K B B¥ & BEIR A5 ) 4(30 mg). Fr M-4 &
i3 Sephadex LH-20, 50% ~70% T /K AR E KK HEE 3(250 mg). Fr M-5 £id
Sephadex LH-20, 50% ~100% & 7K 8¢ % F X KB F 1(50 mg).

3-0-MAEBZEE TR (1): WRERF; [«]F = - 134.66" (c 0.44, MeOH); ST
FABMS: m/z 353[M-H] ", 191[M-H-162(Caffeoyl)]™, 173[ M-H-162-18(H,Q)] ", 155
[M-H-162-18(H;0)-28(C0O)] ", 134, 80. IR em™'; vE¥3 412(br), 2 928, 1 689, 1
628, 1604, 1518, 1374, 1275, 1181, 1 160, 1 120, 1082, 1 040, 977, 853, 813.
UV AMOH ps (loge): 204.5 (3.97)sh, 218 (4.00), 246 (3.87), 296.5 (3.95)sh, 329.
5(4.07).

3, 5-O- WSt EE TR (2) : $REBK; []F = - 10.98°(c 0.48, MeOH); HiH
F FABMS: m/z 515[M-H]~, 353[M-H-162(Caffecyl)]™, 191[M-H-162(Caffeoyl)-162
(Caffeoyl)]™, 173[M-H-162-162-18(H,0) ], 155[M-H-162-18(H;0)-28(CO)]", 139,
125, 99, 80. IR em ': +5B*3 390(br), 3 373, 2 965, 1 693, 1629, 1603, 1521, 1
368, 1279, 1 180, 1 158, 1 117, 1 044, 978, 853, 813. UV aMPH nim (loge): 205 (4.
26)sh, 217.5 (4.31), 230 (4.14), 243.5 (4.16), 295.5 (4.25)sh, 329.5 (4.38).

3, 4-0-TMHEBEE TR (3): FERK; [«]F= —286.87° (¢ 0.28, MeOH);
B F FABMS: m/z 5IS[M-H] ™, 353[ M-H-162(Caffeoyl} ], 191[M-H-162(Caffeoyl)-
162(Caffeoyl) ] ~. 173[M-H-162-162-18 (H,0)] ", 155[ M-H-162-18 {(H,0)-28(C0O)]".
134, 99, 80. IR em™': vE% 3 412(br), 2 945, 1 694, 1628, 1602, 1 520, 1 351, 1
278, 1 179, 1 159, 1113, 1064, 1043, 978, 852, 812, UV AMM npy (log ) 217 (4.
51), 234.5 (4.35), 245 (4.38), 295.5 (4_48)sh, 329.5 (4.60).

4, 5-O- TR EZ TR (4) : IRERER; fEF FABMS: m/z 515[M-H] ™, 353
[M-H-162( Caffeoyl) 1™, 191[M-H-162{Caffeoyl)-162({Caffecyl)], 173[ M-H-162-162-18
(H,03]", 155[M-H-162-18{H;0)-28(C0O}]~, 135, 99, 65.

fbami~apys, B NMREGELSR 1. 2.
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FOUR CAFFEOYLQUINIC ACIDS FROM
MORINA NEPALENSIS VAR. ALBA HAND.-MAZZ.

TENG Rong-wei', ZHOU Zhi-hong?, WANG De-zu', YANG Chong-renl®
(L. Kunming Institute of Botany, Chinese Academy of Sciences, Kuming 650204, China;
2. Kongming Institute of Medicine of Biclogic Valley, Kunming 650108, China)

Abstract; Four compounds were isolated from water-soluble part of whole plant of Morina
nepalensis var. alba Hand.-Mazz. by CC on Si gel, RP-8, Sephadex LH-20. Based on spec-
troscopic evidences, their structures were eluctdated as 3-O-caffeoyl-quinic acid {1}, 3, 5-O-
drcaffeoyl-quinic acid (2), 3, 4-O- dicaffeoyl-quinic acid (3) and 4, 5-O- dicaffeoyl-quinic
acid (4), respectively. Complete assignments of 'H and *C spectra of these four compounds
were obtained by 2D NMR spectra. Furthermore, 'H and ">C Chemical shifts of compound 1
and 2 were determined with both in CD,0D and DMSO-ds sclvent. All four compounds were

firstly isolated from the Morina plants.

Key words: morina nepalensis var. alba Hand.-Mazz. ; dipsacaceae; morina; caf-

feovlquinic acids; NMR complete assignments
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