* 166 1825 Chinese Traditional and Herbal Drugs %5 36 %5 2 #9 2005 € 2 B

1101,1 033,982,936, 943, 818, 762, 590; ESI-MS cae CREMEYE) [M]. Tomus 69. Beijing: Science Press,
_ 1997.
(m/z) .441|:M_H:| (1007, lH_NMR‘BC_NMR*ﬂ [2] EL-Naggar, Beal. Iridoids. A Review [J]. J Nat Prod,
HMBC %S B E L% 1. 1980, 43(6): 647-707.
References: [3] Wang Q Z, Liang ] Y. Chemical constituents of Catalpa ova-
[1] Delectis Florae Reipublicae Popularis Sinicae, Agendae ta [J]. Chin Tradit Herb Drugs (\p R #j), 2005, 36 (1):
Academiae Sinicae Edits. Flora Reipublicate Popularis Sini- 16-18.

PUREFXPFIWRLSHUHR

HOWLE ML BRESL AR AEH
(. REZEH¥5E. 58 KB 6710005 2. L@ ERKE LEHME, £E 200025

B E.BH TRREGWEBETE Swertia decora LB, FREHRYE. HiE AREERRE, KA
BHEAEHEEAEHTLELL, BEASYHYE. k%% R, UV.MS.NMR.HMPC.HMQC % ¥ % F B &
HPLC W& L FHEW. R MARKBETFXNBERERSIEBE I MAY . SHEEN 1-8HE-4,5,6,7-
PO FR 3 il 6 B VR B8 I 32l R- 1 (1-hydroxy-4, 5, 6, 7-tetramethoxy-9H-xanthen-9-one, I).5,7,3 ,4'-I#%
3 EHR B K B B & (uteolin, 1)1 3,5,7,3 ,4'- A B L S EH B & (quercetin, 1), it AW 1 h—FE
o, 4 S B F FollfR- 1 (swertiadecoraxanthone- 1), 2 MEA WA B RN ZEY H 4 EBH. hEaY
IHAERARM ORI ERERTXREY P RA.
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Xanthone constituents in Swertia decora
XIAO Huai', LU Yang?, CHEN Ze-nai’, LIU Guang-ming', QIAN Jin-fu'
(1. School of Pharmacy, Yunnan Dali College, Dali 671000, China; 2. Department of Chemistry,
Shanghai Second Medical University, Shanghai 200025, China)

Abstract: Objective To study the chemical constituents of Swertia decora, a traditional herb used to
treat hepatitis by the minority. Methods The constituents were separated and purified by column chro-
matography with silica gel. Their structures were identified on the basis of spectral analysis such as UV,
MS, NMR, HMPC, HMQC and by HPLC. Results Three compounds were isolated from the chloroform
part and ethyl acetate part of the extracts. Their structures were identified as 1-hydroxy-4, 5, 6, 7-tetra-
methoxy-9H-xanthen-9-one (swertiadecoraxanthone-1, 1), 5, 7,3, 4 -tetrahydroxyflavone (luteolin,

I),and 3, 5, 7, 3, 4'-pentahydroxyflavone (quercetin, I ), respectively. Conclusion Swertiadecora-
xanthone- I is a new compound and the other two are found from this plant for the first time. The pen-
taoxygenated patterns of compound I is also found for the first time in the plants of Swertia L.
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WMEIEF K S. decora Franch. BREERFE KN
RIEZ, % AT RT IR AL — L0505 , AR R
B, FESHTRE X E)EEH . & L8 EH R
VA AT AT M 2 B IR B B R B B
WS BEE 2 MHIREEREY, K — N ET
B R AL, UV IR\MS MR —4% ., 43 % R
1,3,8-=%#-2,5- "R EFEulM 1, 3, 8-trihy-
droxy-2, 5-dimethoxy-9H-xanthen-9-one),fy& N
BB F 3Ll - 1 (swertiadecoraxanthone- T )E,
H—MMEEY 1-55-4,5,6,7- 79 F G EulifE (1-hy-
droxy-4, 5, 6, 7-tetramethoxy-9H-xanthen-9-
one), iy & A W% B 7F 3 mli M- 1 (swertiadeco-
raxanthone- 1 ), B & 7 Molecules FE T i,
WETHEAYHE R, AR B A FGER L%
ELR. FNERZEEERBE S ESEE 2 M EME
WEYS5,7,3 4 - MR EE A AR E K (luteolin,
1)# 3,5,7,3",4' - B HEE R B & (quercetin,

). RBERCTAIE 1A TR R R R BT
HEREBTEBHEY P ERA Kb WA E RN
BAEY PR,

1 UBESHH

WPS— 1A BF B SR X, BB HE AW E

1%, & B UV — 2100 % 4 77 W43 06 % B it , HP

5989A 1Y, Nicolet 7 & Magna FTIR —750 41

4 3¢ % 1%, Bruker DRX 400 & #% & 3t & X, HP
1100 R AR B3I . S50 BT AV R0 38 2 43
Mratfn b 2 g, i 4 BT A RE B H(160~200 H,
300~400 B) R 2 G i%RK HF ;B8 E BIEH
LR ERAERBWERE L IHRN LR
BrRIAZ N 1998 4F 9~10 AW HEHREZHA
KEMEN B, fr o ER 2 B v 3L & R A Y 5B
MERBBRLEE.
2 RES5SHE

YL 6.8 ke, 0ONZMABRI 3 K, K
BBIMBREQCS40 ). BERETAKS, CHE
FIRM e, 4 B AR R AR v R 2B, AR K AR
A M AK R E BT B EA(29 g) BRZ
BE 34 (32 @) JIE T EEHR A (1 099 @) KK 4y . Abi
WO R RGN, AEG- BB ERL, TE&
HARE TLCERAH. 14 BIHRERE LREK
B AAMB-S-ZBBEBENGER, B 414
5 BadflE&wEal EERELNRLEY
I (300 mg) M Al 3 MLAY  BBRZER 2
RERCHE 50k, @05 - B BE VR . 58 16,17 ¥ B3,

RERS AR B RERCRE , S0 R A MR L 5B 40~
50 INEE A B as ST L, Mk R AW A YR,
BHFEIFAITKESQOmg).,

3 GHEE

ey BEAKGEIRE &, mp 163~
165 ‘C (AE) ,FeCl, o £ ¥, Mr 332, 4 F =R
CiHis0;7, UV A¥%H nm . 236. 8, 255. 8 (sh), 280. 4,
302. 4, 381. 6; MeOH/NaOH (3% FF [ i) : 236. 8,
255.8 (sh), 279. 0, 382. 2; MeOH/NaOMe: 237. 4,
255.8 (sh), 279. 2, 382.2; MeOH/AICl;: 237. 8,
266.8 (sh), 294.2, 326.6 (sh), 451.6; MeOH/
AICl;/HClL; 237. 6, 266. 0 (sh), 294. 2, 323. 8 (sh),
451. 0; MeOH/NaOAc: 235. 4, 255. 8 (sh), 279. 0,
381. 0; MeOH/NaOAc/H;BO;: 235.0 (sh), 255. 8
(sh), 279.2,381.0, IR ¥ cm™'; 3 425.0 (br),
2941.0, 1650.8, 1602.6, 1479.2, 1427.1,
1328.7,1282.5,1 236.2,1 101.2, 972.0, 815. 8,
'H-NMR (400 MHz,CDCl;)8:12. 53(1H,s,1-OH),
7.18(1H,d,J=8.9 Hz,H-3),6. 69(1H,d,/=8.9
Hz,H-2),6.83(1H,s,H-8),3. 95(3H,s,4-OMe),
4.03 (3H,s, 5-OMe), 3.92 (3H, s, 6-OMe), 3. 98
(3H,s,7-OMe), “C-NMR (100 MHz) ¥ #E 1% 1.
EI-MS m/z (%):333(13.50),332(M", 61.79),
318(20.42), 317 (M* — 15, 100. 00), 302 (M* —
15—15,17.77),299(17.31), 287 (M* —15— 15—
15,16.67),259(12. 64) ,

AW T B %S0 6 B A ol B A R IE W
¥ EI-MS f1*C-NMR # &1 1 W2 XN
C17H1607c I B‘JIH-NMR%H—'\'ﬁ—‘/I\ﬁEJI 4\513%
HBA.ATFT34AFEF2ANEEAEPAREO
7.18,6.69,d,J=8.9 Hz), K8 2 A~ F 4 F 1.
IR H 815. 8 cm ™58 MR Wit ik — A BA 4R 5 E A AE
B—ANEEOG6.83, )M A . BAEH 241F
SR TFARBER L., ou R 12.53 HEBIEBRRH
BFEHBEHEN o L, BREM oc 7 181.22 K 1
7E3 425.0 cm ™' (br) i1 650. 8 cm AL A AR K
H—B LR ERRE « i, H—1 o N ESR.H
hE 55— o fiL -OH 5K-OCH,, W bk 8 B/ F
12. 0 B AT 13. 0%,

WE | SN EBERER 4 MHAENN
B. mE s-H H'H-NMRHFHHEE 4 MNP EETHE
BMARE 2.5.6.7 fLER 4.5.6.7 fii; % 8-H K
'H-NMRHAAHBEHFH N EZ—, M 7 LEHEH,S.
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6 R HHER, XHERT ¢ MHERMBUMLE
A BEH 2.3.5.6 fi1,2.4.5.6 PiEK 3.4.5.6 fii.
Gibbs #1 Emerson i 2B, ZT W C-1 BEMXT
PLG B, B C-4 i FF & 5, HEBR 2.5.6.7 AL H0
2.3.5.6 IBURAITTRE.4A MR ERED 2 NFHEEN
3¢ K F 60(C-5-OMe: 62. 09,C-6-OMe: 61.51),
B B4 F4B-4F —BURT, B i 2 M ERH 2
GBI BB HEBR T 2.4.5.6 LRI AT BB
MS hEE M REFELEE I KI5 WBRFEF, B
317(M*—15),302(M*—15—15),287(M" —15—
15—15), KBH 3 M HEHL F LR A BO A
R, B8P 2.4.5.7 A 3 MLELHERR T 3.4.5.6 fi
BAMAEE, BERA 4 MPERERRE 4.5.6.7
PL—FPEIRELE M. BT LA 1 AT BBZS 0 O 1- 358 84,5,
6, 7- 4 B B nliR

A& 1 % HMBC *E?éwaﬂEjkTﬁﬁﬁﬁ 1-
BH-4,5,6,7-WHRARM R D, FNHEHE T &
- ANCHESHIAE. 36.83 RBIENR T 5 6139. 88
(C-6),154.52(C-4b), 181. 22(C-9),159. 66 (C-7)
M 109.41(C-8a)% C MR, EEL ML EAL T C-8
P, 1BEHFRF P 06. 69 BEE T 5 8154. 90(C-
1),139.38(C-4) K 109.45(C-8b) % C # £, i
87.18 WA i F 5 8154.90(C-1), 108. 92 (C-2),
139. 38(C-4) fl 144. 95(C-4a) %% C # %, R REIF 52
w4 B F C-2,C-3 L. 36.69 H H-2 {55,
87.18 # H-3 55,

£1 4% 14 HMQC 1 HMBC(CDCL)
Table 1 HMQC and HMBC of compound I (CDCl;)

oy HMQC(3c) HMBC(8c)

7.18(H-3) 119. 30(C-3) 154. 90(C-1),108. 92(C-2),
139. 38(C-4),144. 95(C-4a)

6. 83(H-8) 96. 35(C-8) 139. 88(C-6),159. 66(C-7),
181. 22(C-9),109. 41(C-8a),
154. 52(C-4b)

6. 69(H-2) 108.92(C-2) 154. 90(C-1)139. 38(C-4),
109. 45(C-8b)

4.03(5-OMe)  62.09(5-OMe) 153. 40(C-5)

3.98(7-OMe)  56.51(7-OMe) 159. 66(C-7)

3.95(4-OMe)  57.35(4-OMe) 139. 38(C-4)

3.92(6-OMe)>  61.51(6-OMe) 139. 88(C-6)

12. 53(1-OH) 154.90(C-1),108. 92(C-2),

109. 45(C-8b)
£ NOESY(CDCIpH , B A R 5~ EEAM
K BRHEHPBMNRAE - REE BEHHAHS
-5 —-HHEEMXBREAS -5 16478 E
HHEAES. THREZIABANEW, BREESR
FHREERERAL K. ZRBATABHBZENL

4 ¥1 Lk DMSO-d; £E % 7] 1l 38 '"H-NMR ] L1715 B 8
MR 2R S, BT LAl DMSO-ds 16 % 7 Bk
WilsE NOESY,#R5HH M —BL.BAEH 2 ~45
5 1A R 4 A EEMEXE D, R
WEBAThEY I NA—HEE. LEY I HEW
BIE N 1-%%-4,5,6,7-14 B & H nli B (1-hydroxy-
4, 5, 6, T7-tetramethoxy-9H-xanthen-9-one ),
'H-NMRF1*C-NMR i {& &38 3¢ HMQC .HMBC
NOESY ZF&HEHR(FE D . EW 1 A—FHikE
Y, & & R W B BT Kl M- 1 (swertiadeco-

raxanthone- 1 ),
OMe

MeO 8

E1 &% K NOESY RER
Fig. 1 NOESY chart of compound 1

&Y 1T AW HEREFEulEE- 1 &5 EEBRA
i EBRARKR AR, fiE N 1.4.5.6.7 AL B/
F#H1.2.3.5.8B. NEFXBHYTETHEA
#1.2.3.4.5,1.2.3.4.7,1.2.3.7.8,1.3.4.5.8,
1.3.4.7.8,1.3.5.7.8 S L F A Z ALl B,
EREBEF -1/ 2 RERREEEXR
HYFPERBEREH.

a1 IEREARAHHE—GHE K
AhELA R 2 09 55 1E W i, "H-NMR 7] DL 4y % O 75
HEE, R ERS5,7,3,4'-UREEE, BPAR
# £ (luteolin)™#1 3,5,7,3 ,4'- T ¥ 4 5 B B0 48
& # (quercetin)t4,

BRAOBI . IRAEYEAARBER MERXE
G I BEYE AR 64 L BEBRYE W (pH 2. 73)F1 36 1 L
B RPE B, UV 260 nm &, /E HPLC X M. 4
BB EARKBREE tp=4. 40 min, i £ & r=4. 60
min, B G P E LS Y tr 251K 4. 40, 4. 61 min, £
i 5 % B8 O R A, U 0 £ O 4. 40.4. 61 min,
W3R SN, E LR A VAR ABRERIMER.
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W E.Hg SNMEBEE R ERA. HE R HPLC-ESI-MS #%,Symmetry Shield™ RP, %1
(150 mm X 3. 9 mm,5 pm) (Waters, Milford, MA, USA) . W3I#:A ¥ 0. 6 S EEB A% .pH=2. 5;B H P B K
FE B BE BB 209% ~40% B(0~48 min),40% B(48~54 min),40%~55% B(54~60 min),55% ~95% B(60~75
min),95% B(75~85 min),95%~20% B(85~90 min) , kB F & :0. 7 mL/min, B EEH FR WP KK 283 nm,
Surveg RERWE. 482 LT THET MEFT FRET BET FHRRERS IE T ENERR RL
AR, BE RTHHNEEAERSFHEMRESERA, & HPLC-ESI-MS % i FHREMHLH
W,

87 . 4755 3 HPLC-ESI-MS; B/
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Chemical constituents of Fructus Aurantii and Fructus Aurantii

Immaturus by HPLC-ESI-MS
JIA Qiang, BAI Yang, MA Yan, PENG Wei, SU Wei-wei
(College of Life Science, Sun Yat-sen University, Guangzhou 510275, China)

Abstract. Objective To analyze the chemical components of Fructus Aurantii (FA) and Fructus
Aurantii Immaturus (FAI). Methods HPLC-ESI-MS with Surveg mass spectrometer was used in the
study. Chromatographic column: Symmetry Shield™ RP;; (150 mm X 3.9 mm, 5 pm) (Waters, Milford,
MA, USA); mobile phase: (A) water (0. 6% HAc, pH=2.5), (B) methanol. Gradient elutions: 20% —
40% B (0—48 min); 40% B (48-54 min); 40% —55% B (54— 60 min); 55% —95% B (60—75 min);
95% B (75—85 min); 95%—20% B (85—90 min). Flow rate and wavelength were 0.7 mL/min and 283
nm at room temperature, respectively. Results Four kinds of flavonoids were identified as naringin, neo-
hesperidin, naringenin, and hesperidin, synephrine was also identified in FA and FAI. Furthermore, the
contents of them were determined individually. The results showed that the chemical constituents in FA

and FAI were the same but the contents were different. Conclusion HPLC-ESI-MS method can be effi-
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