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C,H,-EtOAc 9 1) It gave green colour with FeCl,, appeared 

yellow m vlslble hght and was characterized as 2 by UV, 

‘HNMR, IR and MS UV,J.z$‘” nm 220, 250, 280, 310 

‘H NMR (DMSO-d,, 80 MHz), 6162, 1 72 (s, s, 3H each, 

=CMe,), 3 2 (hr, 2H, CH,), 3 92 (s, 3H, OMe), 5 08 (br, lH, 

=CH), 6 58 (d, J = 8 8 Hz, lH, H-6), 6 64 (s, lH, H-4), 7.24 (d. J 
=88 Hz, lH, H-7), 1091 (hr, lH, 5-OH), 1102 (br. lH, l-OH), 

11 03 (hr, lH, 8-OH) MS m/z (rel mt) 343 (17 7). 342 (83 3), 327 

(61 l), 326 (31 7), 299 (904), 287 (lOO), 286 (162), 285 (13 9). 274 
(17 3), 271 (509) 

Compound 2, on acetylatlon with Ac,O-pyndme and re- 

peated tryst from CHCl,-EtOH afforded the acetate 3 (30 mg), 
mp 172-175” UVi.z2:,C’1 nm 310, 360 ‘HNMR (CDCI,, 

60 MHz) 61 69, 1 75 (7, s, 3H each, =CMe,), 241 (s, 3H, OAc), 

2 45 (s, 3H, OAc), 3 30 (hr, 2H, CH,), 3 93 (s, 3H, OMe), 5 10 (br t, 
=CH), 6 33 (s, 1 H, H-4), 6 97 (d, 1 H, J = 8 8 Hz, H-6) and 7 43 (d, 
I-$$, J.z $8 41-z; &7.); M-S. m/z (:e!. :n$.)_ $26. (.9’-:; 384 (_3($6); 341. 

(414), 326 (23 4), 298 (32 4), 286 (30 6), 56 (100) 

The mother liquor of 2 on acetylatlon with Ac,O-pyndme 

ylelded 3 and 4 which were separated on PTLC slhca-gel, 
C,H,-CHCl, 1 1) Compound 3 was ldentlcal with the acetate 

of 2 while 4 (25 mg), mp 162”, R, 0 40 (slhca gel, C,H,-CHCI, 

1 1) showed UV iti”,‘,‘p3 nm 310,360, ‘H NMR (CDCI,, 60 MHz) 

6 1 70, 1 80 (s, 7, 3H each, =CMe,), 2.48 (s, 3H, OAc), 3 39 (d, J 
=6 Hz, CH,), 3 98 (s, 3H, OMe), 5 20(br t, =CH), 6 43 (s, lH, H- 

4), 7 40 (d, 1 H, J = 9 Hz, H-8), 7 48 (d, 1 H, J = 3 Hz, H-5), 8.38 (d, 
1 H, J =9, 3 Hz, H-7) MS m/z (rel mt) 368 (M+, 88 7), 353 (34), 

325 (80), 3 13 (lOO), 283 (50) and 271 (51) The deacetylatlon of a 

small quantity (15 mg) of 4 with EtOH-HCI ylelded the parent 

compound 5 (10 mg), mp above 240’, MS m/z (rel mt) 326 (M+, 

52 5), 311 (14). 271 (100) and 241 (10) 
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Abstract-Two new xanthone glycosldes have been isolated from the root of Gentlana luten The structures were 
determined as 7-hydroxy-3-methoxy-l-0-pnmeverosylxanthone and 1-hydroxy-3-methoxy-7-O-prlmeverosylxantho- 
ne on the basis of spectroscopic evidence 

INTRODUCTION thone glycosldes, gentloslde [S, 61 and manglferm [6] 
The gentlan, used m Japan, 1s mainly Imported from 

The dried root of Gentlanu lutea (gentlan) 1s one of the Europe. In past decades, It has been also cultivated m 
most Important crude drugs used as bitter stomachlc and Hokkaido (Japan). The gentian Imported from Europe 
sedative It IS known to contam bitter glycosldes, such as has a yellowish brown mternal colour, but that produced 
gentloplcroslde [l-3_T and amarogentm [4J, and xan- m Hokkaldo has a white internal coiour it is consldered 
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..moMe 
1 RI = pnmeverose, R2 = H 

2 RI = H, RZ = prlmeverose 

Gent1sm (3) RI = RZ = H 

that the difference between them is due to the drying 
process. In order to clarify the difference, we studied the 
components of the gentian produced in Hokkaido, and 
isolated two new xanthone glycosides. The present paper 
describes the isolation and structure determination of 
these xanthone glycosides. 

RESULTS AND DISCUSSION 

A methanol extract of the dried roots was separated 
into chloroform, n-butanol and water-soluble portions. 
Preparative liquid chromatography of the n-butanol- 
soluble portion on reversed phase column with water 
contaming Increasing amounts of methyl cyanrde affor- 
ded two new xanthone glycosides (1,2) along with known 
xanthone glycoside, gentioside [S, 61. 

Compound 1, obtamed as colourless needles, had a 
molecular formula C,,H,,O,,. IR absorption estab- 
lished the presence of hydroxyl group (3250 cm- ‘), con- 
jugated carbonyl (1640cm-‘) and double bonds 
(1600 cm- ‘). The UV spectrum showed the characteristic 
absorption of xanthone chromophore at 238, 251, 304 
and 360 nm. 

Acid hydrolysis of 1 afforded D-glucose, D-xylose and 
the aglycone (3), yellow needles, mp 26%269”, C14H1005. 
The UV spectrum of 3 showed maxima at 235, 257, 305 
and 368 nm, a bathochromlc shift with alummium tn- 
chloride and the absence of shift with sodium acetate 
characteristic of the xanthone chromophore. The 
‘HNMR spectrum (Table 1) showed signals due to five 
aromatic protons and a methoxyl goup located at 3- 
posltlon. Signals of a pair of 1H doublets (5=2 Hz) at 
6 6.38 and 6.61 were assignable to the protons located at 
2- and 4-positions. Three aromatlc protons at 6 7 5 1 (1 H, 
d,J=9Hz),7.31(1H,dd,J=3and9Hz)and743(1H,d, 
J = 3 Hz) were assignable to the protons located at 5-, 6- 
and 8-positions, respectively. Based on these spectral data 

and 13C NMR spectral data (Table 2), 3 was ldentlfied as 
gentisin (1,7-dlhydroxy-3-methoxyxanthone) [S, 10-121. 

The ‘H NMR spectrum (Table 1) of 1 showed signals 
at6387(3H,s, -OMe),6.67(1H,d,J=2Hz,4-H),7.35 
(lH, d, 5=2 Hz, 2-H), 7.45 (lH, d, J=9 Hz, 5-H), 7 59 
(lH, dd, .I=3 and 9 Hz, 6-H) and 8 17 (lH, d, 5=3 Hz, 
8-H) due to gentism moiety. It also showed the signals at 
6 4 94 (1 H, d, J = 7 Hz) and 3 54.5 (12H, m) asslgnable to 
a sugar residue. The 13C NMR spectrum showed the 11 
carbon signals due to the sugar residue. The chemical 
shift of C-6 carbon of glucose moiety, shlfted downfield to 
6 65.6, indicated the existence of primeverosyl residue in 1 
[12] It also showed (Table 2) the signal due to C-l 
carbon of gentlsm moiety at 6 159.2 ppm shifted upfield 
(- 3 7 ppm) as compared with that of 3. The signal due to 
a carbonyl carbon (C- 13) also shifted upfield (- 5.6 ppm) 
to 6 174.4 ppm suggested no chelation with the hydroxyl 
group at 1-posltlon [12] These data clearly showed that 
the prlmeverosyl residue in 1 was attached to the C-l 
hydroxyl group of gentlsin (3). The result was supported 
by the absence of UV bathochromlc shift [13] of 1 with 
AlCl,. Thus, the structure of 1 was determined as 7- 
hydroxy-3-methoxy-1-O-primeverosylxanthone. 

Compound (2), obtamed as colourless needles, had a 
molecular formula C25H2s014. The IR and UV spectra 
indicated the presence of xanthone chromophore as same 
as 1 Acid hydrolysis of 2 afforded D-ghCOSe, D-xylose 
and gentlsm (3). The ‘HNMR spectrum (Table 1) of 2 
showed signals due to five aromatic protons and meth- 
oxyl protons of gentlsm moiety. Furthermore, an ano- 
merlc proton at 65 62 (lH, d, J =6 Hz) and multlplet 
signals at 6 4 @5 0 (12H, m) were assignable to the sugar 
residue The 13CNMR chemical shifts of 11 carbon 
signals, due to the sugar residue revealed the presence of 
primeverosyl residue m 2 The chemical shifts (Table 2) of 
aromatic carbons m ortho (C-6 and 8) and para (C-11) 
positions of C-7 carbon, shifted downfield to 6 125 6 
(+ 10 ppm, C-6), 110.6 (+2.3 ppm, C-8) and 150.7 
(+ 1.5 ppm, C-l 1) as compared with those of 3, indicated 
the prlmeverosyl residue was attached to the C-7 hydro- 
xyl group of the gentlsm moiety This result was suppor- 
ted by the presence of UV bathochromlc shift [13] of 2 
with alummmm trlchlorlde and the chemical shift of the 
carbonyl carbon (6 174.7 ppm), suggesting monochel- 
atlon with the hydroxyl group at 1-positlon [ 121 Conse- 
quently, the structure of 2 was determined as l-hydroxy- 
3-methoxy-7-0-prlmeverosylxanthone. 

HPLC analysis of the yellowish brown gentian import- 
ed from Europe showed that it also contam these two new 
xanthone glycosldes and gentioade. These xanthone gly- 

Table 1 ‘H NMR chemical shifts for compounds 1-3 (6, ppm) 

Compounds 2-H 4-H 5-H 6-H 8-H -0Me 

1* 7.35 667 745 7 59 8.17 3.87 
(lH, d, .J=2) (lH, d, J=2) (lH, d, J=9) (lH, dd, 5=3, 9) (lH, d, 5=3) (3H, s) 

2* 6.55 6 50 7 53 793 820 3.82 
(lH, d, 5=2) (lH, d, 5=2) (lH, d, J=9) (lH, dd, 5=3, 9) (lH, d, 5=3) (3H, s) 

3t 6.38 6.61 751 731 743 3.89 
(lH, d, 5=2) (lH, d, 5=2) (lH,d, J=9) (IH, dd, .J=3, 9) (lH,d, .J=3) (3H, s) 

*In pyndme-d,. 
tin DMSO-8,. 
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cosldes were determined by HPLC, [Europe] 1, 
0.30 mg/g; 2, 0.91 mg/g, gentloside, 1 51 mg/g, [Hokkal- 
do]: 1, 1 53 mg/g, 2, 1 56 mg/g, gentloslde, 1 31 mg/g The 
contents of xanthone glycosldes m the yellowish brown 
gentian are smaller than those m the white one produced 
m Hokkaldo Thus It IS supposed that the colourless 
xanthone glycosldes were hydrolysed to yellow xan- 
thones during the drying process to give yellowish brown 

gentian 

EXPERIMENTAL 

Mps uncorr ‘H and 13CNMR spectra were determined at 

100 and 25 MHz, respectively, with TMS as mt standard UV 

spectra were taken m MeOH Mass spectra were deternuned at 
70 eV GC was carried out on a Hltachl model 163 gas chro- 

matograph usmg a glass column (3mm 1 d x 2m) packed with 

2% OV-1 on 8&100 mesh Chromosorb WAW DMCS at 265“, 

with N, carrier gas at a flow rate of 30 ml;‘tnm Prep LC was 

performed on a Waters’ System 500 usmg a C,, cartrIdge 

column (5 7 cm I d x 30 cm) HPLC was performed on a Hltachl 

model 655 hqurd chromatograph A Nucleosd 5C,, column 

(4 mm Ed x 250 mm, Macherey-Nagel) was u\ed for analysis 

The mobde phase was MeCN-H,O-AcOH (20 80 I) The tlow 

rate was 1 ml/mm The peaks were detected at 280 nm 

Extracr~on und rvolutmn Dried, milled roots (200 g) of Gen. 

tlnna lutea, cultivated at Hokkaido Prefectural KItann Agrlcul- 

tural Experiment Station, were extracted three times with 

MeOH (200 ml) at room temp The combmed extracts, after 

evaporation of MeOH under red pres , was dissolved m H,O 

(200 ml) The aq soln wds successively extracted with CHCI, 

(200 ml), EtOAc (200 ml) and n-BuOH (200 ml) The n-BuOH- 

soluble portion (7 95 g) was separated by prep LC on an 

octadecylsilyl bonded column, elutmg with H,O contammg 

Increasing amount of MeCN to give fractions contammg 1,2 and 

gentioside, respectively Crystalhzatlon of these fractions from 

pyruhne-H,O afforded 1. 86 1 mg, 2, 86 4 mg and gentloslde, 

85 0 mg, showing single peaks by HPLC analysis, respectively 

Retention time I, 6 3 mm, 2, 15 5 mm, gentloside 13 1 mm 

7-hydroxy-3-mefhorp-l-0-prlmecero.r)[xunthone (1) Colour- 

less needles, mp 259-260‘ (decomp ) [xl:’ -81 5’~(pyridme, L 

0 40) Found C, 54 05, H, 5 08 Cz5Hz80,, reymrea C, 54 35, H, 

5 11% lRvi;:O’crn~’ 3250, 1640, 1620, 1600, 1570 

UV A::~” nm (log I.) 238 (4 54, oh), 251 (4 55). 284 (4 08. sh), 304 

(4 14), 360(3 83) No change was observed when the spectra were 

determmed on addition of NaOAc or AICI, 13CNMR (Table 2, 

DMSO-d,) carbon signals of primeverosyl residue at 6 1040, 

ln_3_ E,76 I,75 9 @J, ‘73 3 (ZC),, 69 7,69 5,6X6,6.5 6 
l-ML.droxL.-3-methoxq-7-O-pr~m~uer,,s)lxanthonr (2) Colour- 

less needles, mp 293-294” (decomp ) [cY]$’ -69 4 (pyndme, c 

0 36) Found. C, 54 22, H, 5 05 C,,HZ,O,, reqmres C, 54 35, H, 

5 11% IRvE”,f’cm 1 3300, 1650, 1600, 1560 UV 1:::” nm 

(log L) 235 (4 46), 256 (4 54), 305 (4 17), 360 (3 77) + AICl, 227, 
269, 327, 412 nm No change was observed when the spectrum 

was determined on addition of NaOAc 13C NMR (Table 2, 

DMSO-d,) carbon stgnals of prlmeverosyl residue at 6 1040, 
1nt 4,76 4 (2C), 75 9-73 3 (2C)+ 69 6 (ZC), 68 3,65 6 

Acrd hydrolysu of 1 und 2 A soln of 1 or 2 m cone HCI was 

heated at 100’ for 15 mm The reaction mixture wds poured mto 

H,O and the H,O msoluble part recrystalhzed from MeOH to 

give yellow needles of gentism (3, 1,7-dlhydroxy-3-methoxy- 

xanthone) mp 268-269” EIMS m/z 258(M’) Found C, 6502, 

H,379 C,,H,,O,requ~re C,6512,H.390% IRvEF’crn-’ 

3350,1650, 1620, 1600,158O UV r. z:F” nm (log t) 235 (4 46), 257 

(457),305(417),368(381) +AICl, 230.271,324and416nm 

fG 
0= 

o- 
/I 13 
u- 

d 
: 
X’ 
E 
8 -P(m 
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No change was observed when the spectrum was determmed on 

addltlon of NaOAc. 

The H,O-soluble part was evapd to dryness for the Identlfica- 

tlon of the sugar The residue was dissolved m 8% HCl-MeOH 

and refluxed for 16 hr. After evapn of the solvent, the residue was 

dissolved m dry pyrldme and added with hexamethyIdlsdazane 
and trlmethylchlorosdane The reagent was removed m a stream 

ofN, and the residue was dissolved m MeOH GCanafysls ofthe 

resultmg soln showed the existence of methylglycoslde TMS 
ethers of D-glucose (rt 8 8,9.8 nun) and D-xylose(room temp ,3.4, 

3 7 mm), by comparison with the authentic samples 

Gentloslde (l-hydroxy-7-methoxy-3-0-primeoerosylxanthone) 
Colourless needles, mp 278-279” (decomp.) [LY]~’ - 50.0” (pyn- 

dine; c 0 30) Found C, 54.15; H, 5.07 CZ5H2sO14 requires C, 

54.35, H, 511%. IRv$Xo’cm-l. 3400, 1640, 1600, 1580 

UY d:::a nm (log E) 234 (4 3s), 258 (4 53), 300 (4 03), 348 (3-72) 
+AlCl, 231, 273, 318,419 nm No change was observed when 

the spectrum was determmed on addition of NaOAc. ‘H NMR 

(pyridme-d,) 63 74(3H,s, -OMe),4.&5.0(12H,m), 5.71 (lH,d, 

5=7Hz),6.85(1H,d,5=2Hz,4-H),7.15(1H,d,5=2,2-H),7.36 

(lH, dd, J=3 and 9 Hz, 6-H), 7 70 (lH, d, J=9 Hz, 5-H), 7 72 

(lH, d, 5=3 Hz, 8-H) 13CNMR (DMSO-d,): 6 180.0 (C=O), 

164 2 (C-3), 162.2 (C-l), 1574 (C-9), 155.8 (C-7), 150.3 (C-11), 

124.9 (C-6), 120 2 (C-12), 119 5 (C-5), 105 3 (C-8), 103.5 (C-lo), 
98 8 (C-2) 94 6 (C-4), 55.8 (OMe); carbon signals of prlmeverosyl 

residue at 6 104 2,99.9,76.5,76.4, 75 6,73 4,73.1,69 7,69 6, 68 7. 

65.6. 

Acid hydrolysis of gentloslde by the same treatment as 1 or 2, 

gave D-glucose, D-xylose and Isogentism. D-glucose and D-xylose 

were Identified by the same method for 1 or 2. 

lsogentrsrn (1,3-dlhydroxy-7-methoxyxanthone). Yellow need- 

les (MeOH), mp 241-242”, EIMS m/z 258 (MC). Found: C, 64 93, 

H, 3 98 C H 0 reqmres. C, 65.12; H, 3.90% IR v%F’ cm-‘: 14 10 5 
3350,1640,1615,1600,1570. UV 11::” nm (log E). 234 (4.52), 258 

(4.60), 308 (4 17), 366 (3 91) +AlCl,. 230, 271, 324, 414 nm. 

+ NaOAc 230, 259, 268 (sh), 345, 380 (sh) nm ‘H NMR (pyn- 

dine-d,) 6 3.87 (3H, s, -OMe), 6 22 (lH, d, J = 2 Hz, 2-H), 6 39 

(lH,d,J=2,4-H),7.40(1H,dd,J=3and9Hz,6-H),7.59(1H,d, 

J=9Hz, 5-H), 752 (lH, d, 5=3 Hz, 8-H). 13CNMR 

(DMSO-d,) S 179 3 (C=O), 165 7 (C-3), 162 9 (C-l), 157 4 (C-9), 

155 6 (C-7), 150 6 (C-l 1), 123 8 (C-6), 120 3 (C-12), 118.7 (C-5), 

105 6 (C-8), 102 1 (C-lo), 98 1 (C-2), 93.9 (C-4), 55 6 (OMe) 
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