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'H# “C NMR # %
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(W4 MLt PO, 7T 810008)
w2H WHEX
(PEMFH T BEWBISTI. 7T 810008)

W E BETHESFMESNZRANBRIEREMTEYH 'HAPC NMR B8R,
HERBRESHEMNXRATTHY, UASRRWF IR SURANAERERKE
HAuENCFEUBHIE, X—-RARTUEEATRERLEINGHET .

%X & i@ BRMAohE. oW, NMR

BRFPRAMBTEYE - XRAXACHRELEY, RENEEK, B +E
HE, URABRAARONBAAORFER, TEAREH, B8, BEAH, ZEH"
SHHEYF LI EBE. FENESTHEAERREYF L EBIANSHERAMWMER K
BRAEALEYWH'HAPC NMR i, AIANBUBARNNEFRA OB TR, £xf#
AETHANERNE, FENRTRARENRABEATEI TN ZBRAMMBY
NMRAFEMBRMEMHXE.

1 EERHL

THRXASmmBESE, FABELEFT-80A NMRE#ENE#THME. BLA
B: 'Hi%% 10-20mg, "Ci#%5100-200mg. XRFES.'Hi%, SW 1.2kHz, PW
5—8us, AT 1.5-2.0s; "C i#%, SW 4kHz, PW 6-10us, AT 0.5-1.0s, PD 1.5-2.0s,
NT 8—-40x10° 'H{u##: SW 2kHz, PW 8us, AT 2.04s. 'HH C#{b¥uBHEY
BLTMS HiRME# TR . 5 AMAREMN CDCL, # DMSO—-d, (L34 T/). Eu(fod);:
EMerck Darmsttadt.
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2 ZREWHR

21 HHENIE

mli & (xanthone) X HF X Bt & [RMH, ## FXh: CHO, S ILAEL, WMENILE 8
AARARE, Y 18 EHERERAN, BEMKERRS) THER, WEFEEES
R, BEAARROBENESRE, FESKRNBENEESRE.

R,
O
R,
R;
|
o_ b
\H_--

i1 e B2 BAmMMEMESER
Fig.! Xanthone Fig.2 Substituted xanthone

2.2 'H NMR i#

FRBRAMMAOEAFAMN -ABCD R, AR E R, SHRLEFBRNAEHFE
B, TEABRAERA(—RIEFED, BRAMKBRAEANEEAR. HPE2RMA
MR EFENEVBRERT 63.8-40, HEHMBHR, FEARENEECBRA
AF 6110, EFAREREHATG, HRERUEIERBERACENKRE. R
m, ATFBRAENFE, RERRAAEB@RE, —MHb AB, AB, AXAKR, HEL
51, S ey umArt, EEEmMES. W 1-0H-3,78-(CH),-XT W &AEER
AR AXGAR, SHBEARCBRAR (=25 H)NFUBRR J=9.0Hz), BEHEHER
MBRAGEERARAENLEUBHRERTH BB,

REMEMER, |1CASUNBRAREMESRE)ERNERAFTARENULB
¥, BS5UMOBRARREAENNXR. AHABEI N -+ XA S B0 EK
WEMTH, RWIWAR 1, EXEREZRAMMBEEY T, SHEHMSEN C, LA C,
S HRERAN, RERTHOAFAUBHRE 611.0-12020; #F C, LM C, LY
A—UBBREBRARN, ZEHBEAEIN20-13.0; Y—MERERMA, WS —MEAT
ERANREEDAN, BEFTFHAFEMBAT 513.0. ## 1-OH-3,7,8— (CH,);-
XTHEHRERE —HEMBAEIOIBI1ZHBEEE, ZALAYHERAZHBALEX
WET. B, SENTHRRITLUERNANRRCENSE, 20 EHHE 66.3-6.5,
4 HIHBE 66.5-6.8. 56,7 (L ENHBHE 66.8—7.4.

HTH—-BERA I SUBRARRABAUMFEERNEZHER, RITEET 4 HEOR
REDMAFHERAUWMALPRAAEESYEL R Eu(fod), FEK M T & 'H NMR i#0,
GRRY, UK —MEEPERAN, HAE¥UBMEYE 6200, T 1 15084
THEERFERARN, HUEFUBEHEII00-1202H, R&E2 X—ARLERB
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1 —RBERKAISHAME'HEFEE (ppm) BB
Tab.l 'H chemical shifts of hydroxylated xanthone
6 & on * B R 4 =
H-2 H-4 H-5 H-6 H-7 H-8
1-0OH-2,3,5- (OMe),— XT 12.76 6.64s 7.32¢ 7.32% 7.83*
1-0OH-2,3,7- (OMe),— XT 12.64 6.64s 7.40* 7.40* 7.56*
1-0H~2,3,4,5- (OMe),~ XT 12.49 7.40* 7.40* 1.74*
1-0OH-2,3,4,7-- (OMe),- XT 12.65 7.38¢ 7.38* 7.58*
1-0OH-2,3,5,7- (OMe),— XT 12.717 6.57s 6.81d 7.13d
1-OH-13,7,8— (OMe),— XT 13.30 6.25d 6.30d 7.13d 7.32d
1-OH-13,4,7,8— (OMe),~XT  13.14 637 7.284  7.34d
8-0OH-1,3,5— (OMe),~ XT 13.12 6.33d 6.48d 7.19d 6.71d

@kl

ZTRERMRHUE £ AR 'H L ¥ 8 (ppm) iR
Continuation of the Tab.1

* B R 4 =B

% £ 9 - OH

H-2 H-4 H-5 H-6 H-7 H-8
1,2— (OH),— 3,4,5~ (OMe),— XT 1229  9.07 735 7.35* 172
1,3- (OH),- 4,5 - (OMe), — XT 12.50 10.83  6.25% 7.36 7.66m
1,5- (OH), - 2,3— (OMe), — XT 1277 10.53 6.80s 7.25%  7.25%  7.59¢
1,5- (OH),— 2,3,7— (OMe),— XT 1270 9.85 6.75s 6.95d 7.12d
1,7- (OH),~ 2,3~ (OMe), - XT 12.76  10.03 6.75s  7.35*  735% 7.50*
1,7- (OH),— 2,3,4,5— (OMe),— XT 12.59 10.05 6.86d 7.13d
1,7- (OH),— 3,4,8- (OMe),— XT  13.05 9.55  6.47s 7.23d  7.38d
1,8— (OH),~3,4,5— (OMe),~ XT  11.67 11.14  6.25 7.44d  6.70d
1,8— (OH),- 3,5,7— (OMe),~ XT  11.91 11.51  6.29d 6.47d 7.03s

B: DXT f{3& xanthone, 2) M X HNAFEABRT 63.8-40, N* K ABKE
%2 Eu(fod), EFTLREMRAILAEPE'H NMR L3 & (ppm) K18
Tab.2 'H chemical shifts of methylated substituted xanthone under Eu(fod),
REEDALE L RERRR LU R XML
AR AR 1,2,3,5-11,2,3,7-[1,2,3,4,5+ 1,2,3,4,7-{1,2,3,5,7~ {1,2,3,4,5,7- | 1,3,7.8~]1,3,58-
B4R C, 20.8 21.0 20.2 203 20.9 19.9 12.5 11.8
U8 4 C, 9.01 9.22 9.01 9.31 9.31 9.04
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k2
Continuation of the Tab.2

RERRNE 1 REBRAR LB R ERRE
BRAR 1,2,3,5-]1,2,3,7-1,2,3,4,5-] 1,2,3,4,7- [ 1,2,3,5,7- 1,2,3,4,5,7~ | 1,3,7,8—[1,3,5,8—

C, 526 | S5.26 5.26 5.75 5.09 5.61 5.60 5.45

x C, 4.57 4.31 4.46
R Cs 3.85 .82 112 .72 3.43
f C, 3.28 3.25 3.18 3.23 3.31
¥ C, 10.4 10.8

VLB, WREIB A EMATERRZCLUBHEHITAT o WMEFERR
EAFUBOREE. X FTEELEFOULRERNSHNBUERC
2.3 “C NMR it

RTHAZERAWE, HY+PEHFERRKWLE, HMENE %, "C NMRiZE2®
BERXRRFYLEANERTFER. AACHMRATREEIBRAERN LB ERE

B3 1,2,3,4,7 Bl
Fig.3 1,2,3,4,7 substituted

B4 1,358 A
Fig.4 1,3,5,8 substituted

R, o] R,

s 1,378 B4
Fig.5 1,3,7,8 substituted

xanthone xanthone xanthone
£3 12357 {RAMLERRERRER
Tab.3 Substitutional information of polysubstituted xanthone
BRE R, R, R, R, R,
£ 1 - -OH - OCH, - OCH, —-OCH, -H
& la -0 -xyl-0—glu - OCH, - OCH, ~OCH, -H
wl 2 -OH -OCH, —OCH, -OCH, - OCH,
8| 2| -0-xyl-0O-gl - OCH, - OCH, - OCH, ~OCH,
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@R3 1353 UMRMUBRAERRAR

Continuation of the Tab.3

miCE R, R, R, R,
3 - -OH - OCH, --0OH -OH
i 3a - -OH —OCH, - ~0OH ~0-glu
4 4 -OH -OH -OH -OH
o 4a -OH -OH -OH -0-3glu
=1 S -OH —OH -OCH, ~OH
Sa -OH -0—-glu -OCH, - OH

gER3 1,378 RAMBERAERRR

Continuation of the Tab.3

R R, R, R, R,
6 - -OH -OH ~OCH, - OH
6a -0—glu —~OH - OCH, —-OH
# 7 -OH - OCH, - OCH, - OCH,
Ta -0O-xyl-0-glu — COH, - OCH, - OCH,
V-3 8 -OH - OCH, -OH - OCH,
8a ~O0-xyl-0O~-glu - OCH, —OH - OCH,
9 - OH - OCH, -OH -OH
i 9a -0-xyl-0O-glu - OCH, -OH -OH
10 - OH - OCH, -OH -OH
B 10a -OH - OCH, ~0~xyl -OH
n - -OH - OCH, -OH - OH
11a -OH - OCH, —O-—a—rha—xyl - OH

¢ WF AR, o RRA R Wl

rha BZER, xyl KW, glo WEHW, prim BEE, o TEHX

4 SRANBREABRAUEN"C NMR L2 8 (ppm) BB
Tab.4 '*C chemical shifts of polysubstituted xanthone and glycosidic xanthone

il ] ] 20 ®
ey
C=0 Cl1 2 C3 C4 C4a C4db Cs Cé Cc7 Cc8 C8a C8b
0l 8 176.9 126.6 123.8 1345 117.8 156.0 156.0 117.8 134.5 1238 126.6 121.8 121.8
1 180.7 1529 1319 1596 90.6 1540 1459 148.1 1154 123.3 116.7 121.5 104.0




562 B O# ¥ &£ X B/I13F

&R 4
Continuation of the Tab.4

ol [} & & ®
ey
C=0 Ci C2 C3 C4 C4a C4b C5 C6 C7 CB CBa CSb
la 175.2  148.6 139.2 1593 97.4 1539 1447 1479 1157 1288 116.5 1224 108.9
2 180.8 1531 131.8 1599 90.8 153.7 141.8 1493 1042 1560 953 121.0 1064
2a 174.8 149.0 139.1 159.1 97.2 153.8 140.1 148.4 105.7 1556 95.7 122.3 108.6
3 184.2 162.1 97.5 167.1 930 1574 1434 1375 1241 109.5 152.0 107.2 102.0
3a 181.3 162.9 97.4 166.5 92.4 156.6 1453 141.3 121.3 1128 1496 112.1 103.4
4 184.4 162.7 93.8 1664 94.5 158.0 1438 1378 124.3 1098 152.4 107.5 101.5
4a 180.9 163.0 98.3 1654 93.6 156.6 1450 141.1 121.0 112.7 1495 1119 1027
s 185.7 161.4 100.4 165.7 956 157.8 1455 1396 121.9 1099 153.5 102.5 103.6
Sa 185.7 161.4 99.4 1657 956 157.8 1455 139.6 121.9 1099 153.6 107.5 103.7
6 183.9 1623 98.3 166.6 93.1 157.7 149.1 1058 121.4 142.5 148.7 1069 100.5
6a 181.5 160.3 100.4 1655 96.8 159.5 150.8 105.8 120.6 142.8 148.6 108.6 104.2
7 180.8 163.3  97.1 166.4 922 1570 1494 113.0 121.5 1482 150.3 115.2 103.5
Ta 174.6 158.4 100.1 164.0 94.6 157.5 148.8 112.0 119.0 1472 1490 117.0 107.!
8 181.4 163.7 97.4 1667 92.5 157.5 147.7 113.7 125.1 146.4 150.3 1157 104.0
8a 1745 158.8 100.2 163.9 94.5 157.5 146.5 1120 122.7 1452 148.5 117.0 107.4
9 184.2 161.9 97.2 167.0 92.7 157.6 148.0 106.0 1242 1404 147.1 107.3 101.7
9a 181.0 159.0 98.8 1654 946 158.6 1480 108.6 124.0 140.0 147.2 1092 1046
10 184.2 161.9 97.2 167.0 92.7 157.6 1480 106.0 124.2 140.4 147.1 103.7 101.7
10a 184.0 161.8 97.3 167.1 92.8 1573 150.2 1058 126.4 139.4 150.2 107.4 101.5
11 184.2 1629 97.2 167.0 92.7 157.6 148.0 1060 1242 140.4 147.1 103.7 101.7
11a 184.2 162.0 974 167.2 93.0 1575 1504 106.0 126.4 139.2 150.4 1074 101.7
B R & & X B
wey B4t - OCH,
CI’” CY C¥ C4& C5¥ C6 Cl* C2° C3* C4" CS" C6"

1 60.3, 56.1, 56.1
la 103.5 73.3 76.5 69.5 76.5 68.0 104.3 740 76.0 69.8 6S5.5 60.9, 56.8, 56.2
2 60.9, 56.4, 56.4, 55.8
2a 103.5 73.3 765 69.5 76.5 68.1 104.3 741 769 69.8 65.5 60.9, 56.7, 56.4, 55.6
k) 56.1
3a 103.7 73.8 76.2 70.0 77.6 61.1 56.7
4
4a 103.4 736 76.1 69.8 77.5 60.9
5 56.5
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gx4
Continuation of the Tab.4

B O£ & & X B
AT I B {t - OCH,
Cl' C2 C¥ C4 C§ C6 Cl° C2 C3* C4" Cs° Cé6"

Sa 100.4 73.8 76.3 69.6 77.3 60.0 56.9

6

6a 1020 73.6 77.8 69.8 76.5 61.0

7 56.2, 57.9, 61.2
Ta 103.8 73.0 755 69.2 76.1 68.3 102.3 73.0 75.5 69.2 65.1 55.6, 56.1, 60.5
8 56.5, 61.5

8a 103.8 73.5 76.1 70 76.6 68.6 102.8 73.5 76.1 69.6 65.7 61.5, 55.5

9 56.2

% 103.8 73.1 755 69.3 76.2 68.2 101.2 73.1 758 69.3 65.5 55.8

10 56.2

10a  |102.0 728 76.0 69.1 66.4 5.8

11 $6.2

1la  [100.5 77.0 76.4 70.4 66.4 100.2 69.2 70.6 72.6 68.5 18.2 |$6.2

- FFRARBANM, « FRHELNEKIE

BHFEHFRY, EXTREWELGVNHARED, AR RAEZFERFEFHYTI 4 ES
BlA3MBRAXB MR RAMMEREEEREEESY, MET °C NMR #4248
S(ME3 R, EdiTAESRKUESAHAERANBHBRELECBEME AS(R S HIE
LES), EEFATARSERAZESFEERAMUBRN NMR L BHER.

TREA, BRAEMMELEYN NMRERARENEH, TEXRIAIER
MK EENEERTHEEERGAB Ad4-5;, BRANAGCKRAASAHERT L
AHBNERBUBRE, MREARSETHUB, SUOTURFEEGUB.

xtF 1,2,3,5 WAL KA xanthone BE A C, U AL, RUBELE AG40U LM A
I8, SBOIgR, *UBER4E Ad6.4—T3EBHHE, AURMAR/IMOBHUB.

T 1,3,7,8 WEL KA xanthone th B H C, B, HEMURTLE A62-4908F G
L8, PAUMMUBRYTE ASL16-39EBUB, BAURTEE AG12-28 B R HI
B.

xtF 1,3,58 MERA2A xanthone, MERE C, IR, BrENRBUBREHK
#1,3,7,8 4L KA xanthone #9 1% 5 A1 1 .

=E EREK xanthone BB BHRENFE, T2 THEEEWNIZEN C X
CUUERBEXSHE, BATHREIRABESHRENESAR, A THEMNER
G, AMEMAXBRANAFUBRARMKSZREZB. AREENE, C,EBERKN
& B/ BB A e 4 BB R
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Tab.5 Difference of ’C chemical shift between polysubstituted

xanthone and corresponding glycosidic xanthone

HRUE C,— O - Sugar C,—0-Sugar | C,—O—Sugar
BRAEE 1,3,7,8, - 1,2,3,5— 1,3,5,8 - 1,3,7,8—

bgvE Bos A6 | AT | A8 | A9 | Al | A2 A3 | A4 Al0 | All
AR +20 {4491 4+49] +29| +43 | +4.1 +24|+29 +10} +1.2
x4 | -21|-30(|-28|-16]-73[-73 -331-29 -3.1|-33

W E& +1.1 | +24|+28| +1.6| +0.3 [ +0.8 +281] +33 +0.2 0
x| -381-24]-20|-19]|-68])-6.4 -3.8(|-33 -22{-24
By | -3.7|-36|-34|-29]-49-22 -49|-44 -22|-22
frimer | -1.8|-05| 0 j-10[+01|-01 -1.9|-12 -3.7|-37
K

C=0| +24|+62|+69} +3.2( +55[+6.0 +2.9 | +3.5 +0.2 0

B A&“&.m-'— 6.m. ’ +iﬁ<gﬁ&gv - Rﬁﬁﬁ&g

$ F XK
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'H AND “C NMR STUDY OF POLYSUBSTITUTED
XANTHONE -0 —-GLYCOSIDE

Luo Xiangning

(Qinghai Testing and Computing Centre, Xining 810008)

Ji Lanju and Sun Hongfa
(Northwest Plateau Institute of Biology, Xiniang City,

The Chinese Academy of Science, Xining 810008)

Abstract

'H and “C NMR spectra of polysubstituted xanthones and corresponding
xanthone — O — glycoside, which are obtained from the plants of Qinghai—Xizang pla-
teau, have been observed. The discussion are mainly focused on the relation between
the chemical shifts and mode of substituted groups on 1,8 position of polysubstituted
xanthone. 'H chemical shifts of substituted hydroxy on 1,8 position of xanthone have
been summarised. The changes of chemical shift of carbon on xanthone ring caused by
—O—sugar have been calculated and discussed. The result can be used to elucidate
the structure of polysubstituted xanthone and xanthone — O — glycoside.

Key words Substituted xanthone, NMR, Xanthone— O — glycoside



