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Abstract: Objective To study the chemical constituents from Swertia davidii. Methods The chemical constituents of the ethyl
acetate fraction from the whole plants of S. davidii (Gentianaceae) were investigated by various chromatographic methods including
silica gel, ODS, semi-preparative HPLC and so on. Their structures were identified on the basis of NMR spectral data analysis and
comparisons with the data reported in literatures. Results Seventeen known compounds were separated and purified from the ethyl
acetate fraction of this plant, which were identified as gentiocrucine (1), gentiocrucine A (2), gentiocrucine B (3), junipediol A (4),
1-hydroxy-3,4,7,8-tetramethoxyxanthone (5), 1,7,8-trihydroxy-3-methoxyxanthone (6), 1,8-dihydroxy-3,4,7-trimethoxyxanthone (7),
1,5,8-trihydroxy-3-methoxyxanthone (8), swertianolin (9), deacetylcentapicrin (10), amarogentin (11), amaroswerin (12), swertiamarin
(13), gentiopicroside (14), oleanolic acid (15), daucosterol (16), and B-sitosterol (17). Conclusion Compounds 1—6, 10, 12, 16, and
17 are isolated from S. davidii for the first time.
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sl —aEERALEY), HRZEARE. e
fiFiE C(hepatitis B virus, HBV). HUEA b FEILBE.
PUsm A IE O N2 Swertia davidii
Franch N RMHFIE A E @Y, KRB “ @
BB OKRZT LKA R R R LA,
FEH TR SRR BOE. WFR. FER I
W 97 S50 o AL H AT S AR ORI T 30 R
WA, B IERIEIERS  IER . TRt A,
AR AL R, I AR S ) J@ i ) R A7 5t HBV
TEPE, FA I PR A T R R A S B
ST HBV & PEN10 Oy T A T R R %
TR, 7 KIEHGHME, AREH X H A
oI T — I, MWRFE T SE 70% LB
FEHUY B IR LA B 117 MEE, 7390
YN gentiocrucine (1), gentiocrucine A (2).
gentiocrucine B (3). junipediol A (4). 1-¥83%-3,4,7 8-
VY A FENNER  (1-hydroxy-3,4,7,8-tetramethoxyxan-
thone, 5). 1,7,8- =F2KE-3-H & FEmlEH (1,7,8-
trihydroxy-3-methoxyxanthone, 6)+ 1,8- —}2%£-3.4,7-
= HE IR (1,8-dihydroxy-3,4,7-trimethoxyxan-
thone, 7). 1,5,8-—F£4&-3- F S &N (1,5,8-trihydroxy-
3-methoxyxanthone, 8). 4 ZilET (swertianolin, 9)+
X OB ETT R T (deacetyleentapicrin, 10). 75
JH fE ¥ Camarogentin, 11). ¥ & 24 25 % fig iF
(amaroswerin, 12). 7 3¢ H (swertiamarin, 13+
JEHHTEFF (gentiopicroside, 14). FFEUREL (oleanolic
acid, 15). #H% M (daucosterol, 16). B-7F Sz
(B-sitosterol, 17), HALEY 1~3 3 AU
PBRIGHGER, A9 1~6. 10, 12, 16 F1 17 A E K
MIZHE 73 B AF 3
1 UESHR

R IRE ("H-NMR. "C-NMR. DEPT) i
Bruker DRX-500 i A% i 3R AL (48 [F Bruker
A GE, FTAGKF AR B (MS) HI LC-MS
IT-TOF ( H A & & 2~ A ) 8 VG Spec-3000
spectrometer (H%[E Micromass A &) JE; &K
HERE RS (EE Agilent AF]); o & WH
Bt KRG QLIWIRRHE AR ARD; YMC-Cjs F
H &R (250 mm X 20 mm, 5 pm). ODS A:ff
WEEREL (50 um), HA YMC 2#F; e
(200~300 H) A ZEEAR (GF)se) BINTE Bl
AT RAR =8 BT A e al; B
FA 10%FR IR - £ BEVE W -

JARBE AT 201445 8 H RAETWIdb 4 B+
FRM R EE N, ST B o [ e 1 e
N &R EF 3 Swertia Davidii Franch , Fr 2
(2014082 AT KALIHE 2= Be b A4k T2 e i
L RAR G L5 T R SR =
2 RESHE

¥ E AR BN A F S A B 4.3 kg i s
70% 0% 22 L =il FIR4e 3 Ik, RHR 48 ho $-HUK
AR IR R 1R E] 670 g IR IR B, IREF 5L
FBTAKINRTE o E R AHE, B A e (5
LX3)., BEER4HE (5LX3) FIETEE (5LX3) #
W BETR CBE ARG IR AR 5158 235 ¢, & Ai-
ARG, T 500 g fikie; HAK TG, H
FERCAE (B (100 mm X 460 mm, 1500 g) LLEf-
HEE (100 0 0—>70 : 300 AU T 10 E Ve i /S
B 4 M (Fr.A~D). Fr. A (17g) HRER IS
FELLA i BE-BE R 2.0 (95 & 5—~80 1 20) A&/
BEATREBE VR LAY 5, 4L 5B R a1 (37
mg). 6 (24mg) 18 (19mg). Fr.B (26 g) &k
Fi B VAT FH 7 Y - T 1R TR R P R I o S, #9313
MRSy (Fr. BI~B3). Fr. Bl R (OGR4l
AAFMLAEY 17 (1.8 g). Fr. B2 AR 4 miAa
T DLHRE-7K (65 1 35) P, AREIMAEY 5 (12 mg)
M7 (21 mg). Fr. B3 PRI 8k LA i k- T
2 ClE (90 1 100 b3 2LE4 15 (35 mg). Fr.
C (85 g) HRER it pk DL - BE-7K (95 05 1 04
90 : 10 : 1) MW E, 53 3 AN (Fr.
C1~C2). Fr. C P TR (i A A - i £ VBUAH (21
aifk, B31EY 2 (16 mg). 3 (27mg) A4 (18
mg). Fr. B3 Al 25 28Y Rp g taiAE, 5 VRAH i
PLFREE-7K (30 © 70—70 : 30) Pefiaifh, B34kE
Y13 (45 g) M114 (134 g). Fr. D AR ik FE
, LAE7-FEE-7K (90 110 0 1—70: 30 : 4)
BT FE e M 7 B s P 2 Rp-1s (AT,
1145 VR (3 DL PR /K (20 @ 80—70 : 30) BHEEBE
By es, BEkE 9 (19 mg). 10 (31 mg). 11
(18 mg). 12 (28 mg) F116 (875 mg).

3 SHExE

wEY 1. AT ERHAR, HR-EI-MS m/z:
141.042 8. 'H-NMR (500 MHz, DMSO-ds) J: 8.06
(7.93) (1H, d, J = 16.4 Hz, H-7), 4.27 (4.25) (2H, dd,
J =15, 1.0 Hz, H-4), 2.47 (2.43) (2H, t, J = 6.2 Hz,
H-5); "C-NMR (125 MHz, DMSO-dj) d: 97.2 (96.7)
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(s, C-1), 168.4 (167.8) (s, C-2), 63.5 (63.4) (t, C-4),
36.2 (35.6) (t, C-5), 193.7 (190.8) (s, C-6), 159.0
(157.3) (d, C-7)o Lh_E%cd 5 3kl 8 k47
bk, %E4AEW) 1 4 gentiocrucine.

&y 2. A ERM AR, HR-EI-MS m/z
185.068 6; 'H-NMR (500 MHz, DMSO-d;) J: 8.12
(8.01) (1H, d, J = 14.8 Hz, H-7), 4.27 (4.26) (2H, m,
H-4), 3.55~3.42 (4H, m, H-8, 9), 2.46 (2.46) (2H, t,
J=5.5Hz, H-5); “C-NMR (125 MHz, DMSO-d) ¢:
193.1 (190.2) (s, C-6), 168.7 (167.6) (s, C-2), 160.5
(158.8) (d, C-7), 96.3 (95.7) (s, C-1), 63.6 (63.4) (t,
C-4), 59.6 (59.8) (t, C-9), 52.0 (51.9) (t, C-8), 35.9
(35.6) (t, C-5)o LA_F %t 5 ek s (it — 5,
W B AW 2 4 gentiocrucine A

twEY 3. AETLERMAK, HR-EI-MS m/z:
227.079 3; 'H-NMR (500 MHz, DMSO-dy) J: 8.12
(8.01) (1H, d, J = 14.8 Hz, H-7), 4.27 (4.27) (2H, m,
H-4), 3.44 (3.44) (2H, m, H-8), 2.43 (2.43) QH, t, J =
6.0 Hz, H-5), 2.20 (2.20) (2H, td, J = 7.2, 3.4 Hz,
H-10), 1.76 (1.76) (2H, m, H-9); >C-NMR (125 MHz,
DMSO-dg) d: 193.1 (190.2) (s, C-6), 173.9 (173.8) (s,
C-11), 168.5 (167.5) (d, C-2), 159.8 (158.1) (s, C-7),
96.4 (95.8) (t, C-1), 63.6 (63.4) (t, C-4), 49.0 (48.9) (t,
C-8), 35.9 (35.6) (t, C-5), 30.5 (30.5) (t, C-9), 25.5
(25.5) (t, C-10). XFEL UL F ¥, 5 sctapas —a0,
W 2L AW 3 O gentiocrucine Bo

&) 4: AERA, HR-ESI-MS m/z: 198.089 5
[M+H]"; 'H-NMR (500 MHz, DMSO-dy) 6: 6.74
(1H, s, H-2), 6.65 (1H, d, J = 8.0 Hz, H-5), 6.57 (1H,
d, J = 8.0 Hz, H-6), 3.72 (3H, s, H-10), 3.60 (2H, m,
H-8a, 9a), 3.52 (2H, m, H-8b, 9b), 2.70~2.61 (1H, m,
H-7); “C-NMR (125 MHz, DMSO-ds) 6: 132.9 (s,
C-1), 112.5 (d, C-2), 147.2 (s, C-3), 144.8 (s, C-4),
115.1 (d, C-5), 120.3 (d, C-6), 50.1 (d, C-7), 63.1 (t,
C-8,9), 55.6 (q, C-10). PA_E3¥s 5 ek i), %
EMNAY) 4 4 junipediol A

&Y 5: FORAR, HR-ESI-MS m/z: 355.089 5
[M+Na]"; '"H-NMR (500 MHz, DMSO-dy) 6: 13.1
(1H, s, 1-OH), 7.62 (1H, d, J = 9.3 Hz, H-5), 7.40 (1H,
d, J = 9.3 Hz, H-6), 6.52 (1H, s, H-2), 3.91 (3H, s,
OMe), 3.86 (3H, s, OMe), 3.81 (3H, s, OMe) 3.77
(3H, s, OMe); “C-NMR (125 MHz, DMSO-d) 6:
159.5 (s, C-1), 94.8 (d, C-2), 158.5 (s, C-3), 127.6 (s,

C-4), 150.1 (s, C-4a), 147.7 (s, C-4b), 114.7 (s, C-5),
121.0 (d, C-6), 149.2 (s, C-7), 148.2 (s, C-8), 113.1 (d,
C-8a), 102.7 (s, C-8b), 180.8 (s, C = 0O), 61.07 (q,
OMe), 60.98 (q, OMe), 56.65 (g, OMe), 56.52 (q,
OMe). LA ¥t 5 chknt 820, %Sxib & 5 4
1-$255-3,4,7,8-PU F S EEm

&Y 6: FOEIRG S (G- Eﬁ@% 7:3),
HR-ESI-MS m/z: 275.047 9 [M+H]"; 'H-NMR (500
MHz, DMSO-dg) d: 7.27 (1H, d, J = 8.8 Hz, H-6),
6.87 (1H, d, J= 8.9 Hz, H-5), 6.56 (1H, d, J= 1.8 Hz,
H-4), 6.35 (1H, d, J = 2.0 Hz, H-2), 3.86 (3H, s,
OMe); "“C-NMR (125 MHz, DMSO-d;) 6: 161.9 (s,
C-1),97.2 (d, C-2), 167.0 (s, C-3), 92.8 (d, C-4), 157.7
(s, C-4a), 148.0 (s, C-4b), 107.4 (s, C-5), 124.2 (d,
C-6), 140.6 (s, C-7), 147.1 (s, C-8), 106.0 (d, C-8a),
101.8 (s, C-8b), 184.3 (s, C-9), 56.3 (g, OMe). L1 %
P 5 ociRoe Y, et 5 6 N 1,7,8- = 3E-3-
S NN o

%A% 7. FEOKK, HR-ESI-MS m/z: 319.074 5
[M+H]". 'H-NMR (500 MHz, DMSO-ds) &: 13.1
(2H, s, 1, 8-OH), 7.51 (1H, d, J = 9.1 Hz, H-6), 7.05
(1H, d, J = 9.0 Hz, H-5), 6.58 (1H, s, H-2), 3.93 (3H,
s, 3-OMe), 3.83 (3H, s, 7-OMe), 3.77 (3H, s, 4-OMe);
BC-NMR (125 MHz, DMSO-dy) 6: 157.7 (s, C-1),
95.2 (d, C-2), 160.5 (s, C-3), 128.2 (s, C-4), 106.0 (d,
C-5), 121.4 (d, C-6), 142.7 (s, C-7), 149.2 (s, C-8),
184.7 (s, C-9), 149.0 (s, C-4a), 148.9 (s, C-4b), 107.0
(s, C-8a), 101.2 (s, C-8b), 61.0 (g, 3-OMe), 56.7 (q,
4-OMe), 56.6 (q, 7-OMe). LA _F%5#f 5 3cifont o,
WKRWEY T N 18- HE-3,4,7- DU H A i .

A 8. EEEIRG R (A0-FEE 71 3),
HR-ESI-MS m/z: 297.047 5 [M+Na]". "H-NMR (500
MHz, DMSO-dg) 6: 11.89 (1H, s, 1-OH), 11.07 (1H, s,
8-OH), 9.76 (1H, s, 5-OH), 7.25 (1H, d, J = 8.5 Hz,
H-6), 6.63 (1H, d, J = 8.7 Hz, H-7), 6.60 (1H, s, H-4),
6.38 (1H, s, H-2), 3.88 (3H, s, OMe); "“C-NMR (125
MHz, DMSO-dg) d: 162.0 (s, C-1), 97.5 (s, C-2),
167.1 (s, C-3), 93.0 (d, C-4), 157.4 (s, C-4a), 143.4 (s,
C-4b), 137.4 (s, C-5), 123.9 (d, C-6), 109.6 (d, C-7),
151.8 (s, C-8), 107.6 (s, C-8a), 102.2 (s, C-8b), 184.1
(s, C=0), 56.3 (q, OMe). &%) 8 55 ik H i Xt
EE22, e B 8 K 1,5,8- = F2 L3 F A8 KLl .

twEY 9: I AK K, HR-ESI-MS m/z
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437.100 3 [M+H]". "H-NMR (500 MHz, DMSO-dj)
8:7.26 (1H, d, J = 8.7 Hz, H-6), 7.13 (1H, d, J = 8.7
Hz, H-7), 6.59 (1H, s, H-4), 6.38 (1H, s, H-2), 4.83
(1H, d, J = 7.6 Hz, H-1), 3.88 (3H, s, OMe);
BC-NMR (125 MHz, DMSO-dg) &: 162.7 (s, C-1),
97.2 (d, C-2), 166.4 (s, C-3), 92.3 (d, C-4), 156.4 (s,
C-4a), 145.1 (s, C-4b), 141.0 (s, C-5), 121.3 (d, C-6),
112.3 (d, C-7), 149.3 (s, C-8), 111.8 (s, C-8a), 103.5
(s, C-8b), 181.1 (s, C-9), 102.8 (d, C-1'), 73.4 (d,
C-2"),76.0 (d, C-3"), 69.7 (d, C-4"), 77.3 (d, C-5"), 60.8
(d, C-6'), 56.2 (q, OMe). LA b-%j¥i 5 ikt B>,
YEEN) 9 N RETT .

&P 10: BETEMA, HR-ESI-MS m/z:
501.147 8 [M—+Na]". "H-NMR (500 MHz, DMSO-dq)
8:9.73 (1H, s, 3"-OH), 7.33~7.17 (4H, m, H-2", 4"~
6"), 5.44 (1H, d, J= 5.2 Hz, H-1), 5.41~5.23 (2H, m,
H-10), 5.19 (1H, dd, J = 9.9, 1.6 Hz, H-8), 4.86 (1H,
d, J = 8.2 Hz, H-7a), 4.73 (2H, dt, J = 11.2, 7.8 Hz,
H-7b), 4.18 (1H, d, J = 10.7 Hz, H-1), 3.77~3.62
(1H, m, H-6a), 3.56 (1H, td, J = 9.1, 5.2 Hz, H-6b),
2.54~2.46 (2H, m, H-5, 9), 1.61 (1H, d, J = 9.8 Hz,
H-6a), 1.40~1.27 (1H, m, H-6b); “C-NMR (500
MHz, DMSO-d¢) d: 95.2 (d, C-1), 150.7 (d, C-3),
104.6 (s, C-4), 27.2 (d, C-5), 24.0 (t, C-6), 67.4 (t,
C-7), 131.8 (d, C-8), 41.0 (d, C-9), 120.6 (t, C-10),
163.3 (s, C-11), 95.1 (d, C-1"), 73.9 (d, C-2"), 73.5 (d,
C-3"), 70.2 (d, C-4"), 77.6 (d, C-5"), 60.8 (t, C-6),
130.8 (s, C-1"), 115.5 (d, C-2"), 157.4 (s, C-3"), 119.6 (d,
C-4"),129.6 (d, C-5"), 120.3 (d, C-6"), 165.2 (s, C=O).
DL $dE  scmkaioE — 5, et A 10 A
xR R AT

& 11 AETEERHR AR, HR-ESI-MS m/z:
609.168 9 [M+Na]". "H-NMR (500 MHz, DMSO-d;)
8 7.42 (1H, t, J = 2.0 Hz, H-3), 7.15 (1H, t, J = 8.0
Hz, H-5""), 6.75 (1H, dd, J = 8.0, 2.2 Hz, H-4"),
6.65~6.60 (2H, m, H-2"", 5", 6.29 (1H, d, J = 2.4
Hz, H-4"), 6.10 (1H, d, J = 2.4 Hz, H-6"), 5.43~5.29
(3H, m, H-1, 10), 5.27~5.18 (1H, m, H-8), 4.59~
4.53 (1H, m, H-7a), 4.40~4.32 (1H, m, H-7b), 4.16
(1H, d, J = 8.0 Hz, H-1"), 4.33 (1H, m, H-7b), 3.68
(1H, d, J = 11.2 Hz, H-6'a), 3.43 (1H, dd, J = 12.0, 6.2
Hz, H-6'b), 3.08 (1H, t, J = 9.4 Hz, H-4"), 2.98~2.92
(1H, m, H-5"), 2.79~2.72 (1H, m, H-3"), 2.65~2.56

(2H, m, H-5, 9), 1.67 (1H, d, J = 9.4 Hz, H-6a), 1.43
(1H, m, H-6b); “C-NMR (125 MHz, DMSO-d;)
94.7 (d, C-1), 151.3 (d, C-3), 104.2 (s, C-4), 27.1 (d,
C-5), 24.0 (t, C-6), 67.7 (t, C-7), 131.4 (d, C-8), 40.9
(d, C-9), 120.7 (t, C-10), 164.1 (s, C-11), 94.8 (d,
C-17), 73.7 (d, C-2"), 72.9 (d, C-3"), 69.8 (d, C-4'), 77.2
(d, C-5"), 60.6 (d, C-6"), 146.7 (s, C-1"), 102.8 (s,
C-2"), 161.8 (s, C-3"), 101.7 (d, C-4"), 163.6 (s,
C-5"), 111.2 (d, C-6"), 169.3 (s, C-7"), 1442 (s,
C-1"), 113.3 (d, C-2), 156.1 (s, C-3""), 119.3 (d,
C-4""), 128.1 (d, C-5""), 114.8 (d, C-6""). LA F%¥5 5
SCERGTIRDS, SeE A 11 S SRR

&M 12: BEITEERH AR, HR-ESI-MS m/z:
603.163 2 [M+H]". 'H-NMR (500 MHz, DMSO-d¢)
§: 7.49 (1H, s, H-3), 7.11 (1H, d, J = 8.5 Hz, H-5""),
6.75~6.72 (1H, m, H-4""), 6.66 (1H, d, J = 8.2 Hz,
H-6"), 6.64 (1H, d, J = 1.4 Hz, H-2""), 6.29 (1H, d,
J=2.2Hz, H-4"), 6.12 (1H, d, J = 2.3 Hz, H-6"), 5.55
(1H, d, J = 1.4 Hz, H-10a), 5.41~5.27 (1H, m, H-8),
5.24 (1H, dd, J = 9.6, 2.8 Hz, H-10b), 4.54~4.44 (2H,
m, H-7), 4.24 (1H, d, J = 6.0 Hz, H-1"), 1.67 (2H, m,
H-6); “C-NMR (125 MHz, DMSO-ds) d: 95.9 (d,
C-1), 151.8 (d, C-3), 107.9 (s, C-4), 62.6 (s, C-5), 32.0
(t, C-6), 63.8 (t, C-7), 132.4 (d, C-8), 49.8 (d, C-9),
120.7 (t, C-10), 163.9 (s, C-11), 96.1 (d, C-1"), 74.3 (d,
C-2'), 73.3 (d, C-3"), 69.6 (d, C-4"), 77.4 (d, C-5"), 60.5
(t, C-6'), 143.7 (s, C-1"), 104.7 (s, C-2"), 161.6 (s,
C-3"), 101.7 (d, C-4"), 1624 (s, C-5"), 110.4 (d,
C-6"), 169.4 (s, C-7"), 146.0 (s, C-1""), 113.5 (d,
C-2"), 156.6 (s, C-3"), 114.8 (d, C-4""), 128.4 (d,
C-5""), 119.1 (d, C-6""). PA_L- ¥ 5 sClkwf 1), %
TENAEY) 12 NFRFE 25 TR

FRE A St BT, FREURER. T b
RN B-2 S5 T HEL b, 20 M 2 €00 R v A
OIINTREIN, AL EH 13~17 4359k %5 M o 53
1 (swertiamarin). JERHTEF (gentiopicroside). 7%
A% (oleanolic acid). #HZ M (daucosterol)
N B-43 8§ lE  (B-sitosterol )
4 g

B B EYE M H Swertia mileensis T. N. Ho
et W. L. Shi Az FRFA BT R P2, T (F
25 ) 1977—2015 Fhit. =M T EHK S
yunnanensis Burk. IRV 43 S. delavayi Franch.
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ES50% E 18 201949 H

R E ST AR E RN S, A B T
HBV G ER 40 )1 405 2 3 b A2 75 BEAK =T 2
—, M HEAP HBV 31 H 23000 i 2l B |l
ATERE . AW @B, R
R PT HBV iGYERIY M. 22 GsH 20
PR 8 B 43 B A A AR R S R AR, )1 g
KK 70% L BRI IBSE R £ B850 A7 A0 2 pl o i3 AT
THEIE, WNR%EE T 17 MueEY, Hpads 3 40
DL P B Bl 5 NI 5 NIRRTk s DL K 4
MNHAMERED) . XSRS R S.
mussotii Franch.. 7z~ 4 SR EEY) R E LI,
FHHEHAT T H HBV SRR w108, Horh U
1,7,8- = F2FE-3- A NI (6). 1,58-—F%E-3-H
ASENNE (8) FYZyEEtr (9) EAA R AIHT HBV
wEME, AN AR A R AR
XI$L HBV itE. BEFC R, nlifRSEtb &2 )1
FEF R R EE M 2 —, SRS
W& 2N 4.2% . MIFZRAL &2 58 4 2 @ Yt
HBV W =255, HE51 5350 HBV iGPE [A]
FEAE BB A 280k 220, AR A B3t — 25 5 1 R
B SR FIEE AL S P RN E AT, P
BTSSR ZEAEST HBV 3 1% 75 1 1 & 2T
KA B e B A i S At
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