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( - ) HHANTEE(( - ) -gentiolactone ,4) , angelone (5) , LR (oleanolic acid,6) ,3-3%-38 2\ Y& FE i ( 3-epi-tarax-
erol,7) , 24 2 4 ( swertianolin, 8) , [A] 35 5 28 H i ( m-hydroxybenzyl alcohol,9) , 4P 7% — FH iz — H i ( dimethyl
phthalate ,10) , 437E — H iz — 5 T lE ( diisobutyl phthalate,11) ,3 ,4- "3 FIEH R (12) FlIE =1 —%EfE ( n-hentria-
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Chemical constituents of Swertia cincta
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Sciences , Kunming 650204 ,China ;> Yunnan Institute for Food and Drug Control ,Kunming 650204 ,China

Abstract ; Fifteen compounds involving secoiridoids ( glycosides ) , triterpenoids , xanthones, aromatic acids ( alcohols) ,

aliphatic alcohols and steroids were isolated from Swertia cincta ,which were characterized to be swertiamarin (1) , genti-

opicroside (2) ,erythrocentaurin (3), (-) gentiolactone (4) ,angelone (5),oleanolic acid (6) ,3-epi-taraxerol (7),
swertianolin (8) , m-hydroxybenzyl alcohol (9), dimethyl phthalate (10), diisobutyl phthalate (11),3,4-dihydroxy-
benzoic acid (12) ,n-hentriacontanol (13) ,B-sitosterol (14) and daucosterol (15). Compounds 4-5,7,9-13 and 15

were obtained from Swertia cincta for the first time.
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JEIAYT B AT 58 o 25 BRIG PRI SE R WY, V4 e 4 2
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T HBV T PR AT 25 B 2 DA 15 R P00 Tl vl — SR 1A
FET o kT I W VY AR 2 SR R IR A3 1Y
25, TATHE P R A5 5 SR W TS X R BEAT A2 A
W, HRNTE R A S h B AR 15 MG
W, o3 B HEE O B S (1), IR (2) L 40
HEEARE(3), (-) JeHM R (4) , angelone (5) , 57
VIORTR(6) ,3-3R-TATETREE(T) , H25WEH (8) , [H]
FEEEATEE(9) , AK R IR (10) , 282K
MR 5 THE(11) ,3,4- TR HOR I (12) ANE =1
—RElE(13) ,B-17 K BE(14) AL M (15) , Horfr,
a4 ~5,7,9 ~13 115 S5 YN PE R f 22
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Fig. 1  Structures of compounds 1-12

1 SEIeER4y

1.1 {USE5HH

S VAN KBRS T AR5 1 XRC-1 Y
AU S AN IR B R R OE ; B (MS) H API
QSTAR Pulsar Y F & A7 i i) 5t 3% 4L F1 AutoSpec
Premier P776 — J3 7 XU A5 1 Jo 33 S0 5 5 A% o AL
PR ('"H.”C NMR) ] Bruker AM-400 ,DRX-500 7/l
BRUKER AVANCE I11-600 708 S 8% fif; 2L 4% it 33 4%
D, LA TMS (Y H B RESE ) S A ; Tié B Jasco P-
1020 4> [ 3 fig A & , #4385 A B (200 ~ 300
H ) AR I GEIE (G, ) A By SR s B BIA R
w4 77 ; Sephadex LH-20 /4 Pharmacia 2\ @) 72 i ; P4
RT3 F 2008 4F 12 H R H = ma 28 1, 26 v [E B}
4 ¢ L B AR 9 J9r B Sz T R 5T B 5 E O Swertia
cincta Burkill. , #7345 ( NO. 2008-11-3) ££75% T o E &}
Bt R A P 5 iR B 5 R AR A Wtk 2=t ot
4,
1.2 #RE5H5E

PO 2 T 4R 2R (5. 0 kg) , By i e KR
90% H150% £ BERIFARHL 3 UK, Bk I 50.0 L,
FE 2 he A3 90% F1 50% £ B4 IO , Il s vk 4
Z/MER . WA KRR B 22 20. 0 L, R AT
fif (10.0 L x 3) . LPFRATE(10.0 L x 3) FIIE T i
(10.0 L x 3) ZEH, Yokt e [ i 7 370 45 210 7o ik 2 1
W53 (25.0 g) , LR LBEAHHE 43 (155.0 g) ,IE T
AL B 43 (210..0 g) BL KK R 43 (650.0 g) o L2

CPRAEIG 53 (155.0 g) ZrEEAE (11.0 x70.0 cm,
2.2 kg) 2, & A5/ H B (100/0,95/5,90/10, 80/
20,0/100 ) F B 1 Mo , 28 REJE TLC A6 30 45 54 [R) 37
I3 4GB T AES (A ~G) o Hr A(T.0 g) BREIR
FE(3.0 x 50.0 ¢m,200 g) JZAHT, A1 it/ P (90/
10 ~50/50) B BV 455 3 N4 A-1 ~ A3, 4
53 A-1(1.0 g) 2 WRAERH (1.4 x 30.0 ¢m,30.0
2) J2HT, A R L1 (90/10) 5 G A0/ P (98/
2) FA e/ R (95/5) BERAS ) 10(70. 0 mg) ,11
(30.0 mg) ,14(50.0 mg) , #4143 A-2(500.0 mg) , %
RERCHE(1. 4 x 23.0 ¢m,20.0 g) JZ4T, &5/ IR
(95/5) VM, #5%) 7(20.0 mg) . 4H4; B(5.5 g) , 4
FERRAE(2.0 x 50.0 em,150.0 g) 247, S A%/ N ER
(95/5 ~70/30) B EEVERL, 153 5 4443 B-1 ~ B-5,
2041 B-1(750. 0 mg) 28 ik i AE )2 AT, A i Bik/ TN T
(90/10) Pk i, P28 5 45 & ( H EE) 15 31 3 (380. 0
mg) ,5(10 mg) f14(10 mg) . 44 B-2(1.5 g) &t
FECAE(L. 4 x 30.0 em,30.0 g) E4r, 05/ R
(90/10 ~ 70/30 ) #f B P& Wi, P38 & 22 AT 2 T,
Sephadex LH-20 ( G {fj/ i = 1/1) FVEE A (54
i/ g =98/2) 4lifk , 1421454 6(310.0 mg) ,13
(30.0 mg) F19(25.0 mg) , 4143 B-3(0.5 g) £l ik
JEAE(1.4 x 30.0 cm,30.0 g) J2HT, G5/ H = (95/
5 ~90/10) # B Yt , #f — 25 13 Sephadex LH-20
(P EE) 2ifbt5 24k 54 15(20. 0 mg) ,2(18 mg) Fi
1(30.0 mg) , ZH4» B<4(200.0 mg) ZidhEMHE (1.4
x 30.0 e¢m,30.0 g) 24T, A0/ HEL(85/15) Y,
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wEm1 REAK A, FAB-MS (-) m/z:373
[M-H] , 179, 141;'H NMR ( CD,0D,400 MHz) §:
7.64(1H,s,H-3) ,5.72(1H, br s,H-1),5.42 ~5.28
(3H,m,H-8,10) ,4.75(1H,dd,J=11.2,5.0 Hz,H-
7a),4.64(1H,d,J =7.9 Hz,H-1") ,4.35(1H,dd,J
=11.2,5.0 Hz,H-7b) ,3.89(1H,br d,J =11.9 Hz,
H-6'a),3.67 (1H,dd, J =11.9,5.6 Hz, H-6'b),
3.39-3.21(4H,m,H-=2",3",4",5') ,2.94(1H,d,J =
8.9 Hz, H9),1.92 (1H,ddd, J =13.2,11.2,5.0
Hz,H-6a),1.74 (1H,br d,J = 13.2 Hz, H-6b) ;" C
NMR(CD,0D, 100 MHz) §:168.1 (s, C-11),154.9
(d,C-3),133.9(d,C-8),121.3(t,C-10) ,108. 8 (s,
C4),100.3(d, C-1"),99.2(d, C-1),78.5(d, C-
5'),77.7(d,C-3"),74.3(d,C2"),71.4(d,C4"),
66.0(t,C-7),64.3(s,C-5),62.6(t,C-6"),51.9(d,
C9),33.8(t,C-6) , 5ZH X, LGP 1 %
TE A

EW2 ®EEKAK,"H NMR(CD,0D,400
MHz) §.:7.45(1H,s,H-3),5.76(1H, m,H-6) ,5. 67
(1H,m,H-8),5.62(1H,br s,H-1),5.23(2H, m, H-
10),5.04(2H,m,H-7) ,4.65(1H,d,J =7.9 Hz,H-
1'),3.90(1H,dd, J =11.9,1.9 Hz, H6'a),3. 67
(1H,dd,J=11.9,5.6 Hz,H-6'b) ,3.36 ~3. 13(4H,
m,H-2",3",4",5") ;" C NMR(CD,0D, 100 MHz) §:
166.3(s, C-11),150.6 (d, C3),135.0(d, C-8),
127.0(s, C-5),118.6 (t, C-10),117.2 (d, C6),
104.9(s,C4),100.2(d,C-1"),98.5(d,C-1),78.4
(d,C-5"),77.9(d,C-3"),74.5(d,C2"),71.5(d,C-
4'),70.9(1,C-7),62.8(1,C6"),46.6(d,C9), LA
EHRE S R A

&3 M@ ih, ' H NMR (CDCL, 500
MHz) $:10.20(1H,s,H-11),8.37(1H,dd,J =7.5,
1.0 Hz,H-6) ,8.05(1H,dd,J=7.5,1.0 Hz,H-8),
7.62(1H,t,] =8.0 Hz,H-7) ,4.55(2H,t,] =6.0
Hz,H-3),3.56 (2H,t,J =6.0 Hz, H4) ;" C NMR
(CDCl,,125 MHz) §:191.9(d,C-11),164.0(s, C-
1),141.1(s,C-10),138.5(d,C-6) ,135.7(d,C-8) ,
132.6(s,C-5),127.8(d,C-7),127.7(s,C9) ,66.7
(1,C-3),24.6(1,C4), LI 55 SCR B S A

. L &S SEANE Err ] L I

weEm4a K, [aly-143(c0.19,
CHCL,) ;ESI-MS ( +) m/z:447[2M +Na] " ,235[ M
+Na]*;'"H NMR(C;D,N,400 MHz) §.5.34(1H,d,
J=16.1 Hz,H3a),5.19(1H,d, J = 16.1 Hz, H-
3b),4.42(2H, m,H-7),2.89 (1H, m, H-6a) ,2. 72
(1H,m,H-6b) ,2.04(1H,m,H-8a) ,1.90(1H, m,H-
8b),1.00 (3H,t,J = 7.4 Hz, H-10);"” C NMR
(C4D4N,100 MHz) §:172.7 (s, C-1),162.2 (s, C-
11),154.5(s,C-5),120.6(s,C4),73.0(s,C9),
67.1(t,C-7) ,66.6(t,C-3),31.3(1,C-8),23.2(t,C-
6),8.3(q,C-10), ML L&, kG 4 N
(-) AR

w&®mS A S, H NMR (CD,0D, 400
MHz) §:8.41(1H,s,H-1),4.55(2H,t,J =6.0 Hz,
H-9),3.19(2H,t,J =6.0 Hz,H-8),2.50(3H,s, H-
6);"”C NMR(CD,0D,100 MHz) §:189.7(s,C-5),
163.4(s, C7),150.6 (d, C-1),148.7 (s, C4),
130.1(s,C-3),118.7(s,C-2),69.9(t,C9),26.9
(q,C-6),22.3(t,C-8);'H NMR(CDCl,,400 MHz)
5:8.13(1H,s,H-1),4.52(2H,t,J =6.0 Hz,H9)
3.20(2H,t,J =6.0 Hz,H-8),2.52(3H,s,H-6);"C
NMR ( CDCl,,100 MHz) §:188.4(s,C-5),160.8(s,
C-7),148.1(d,C-1),147.2(s,C4),128.2 (s, C-
3),117.5(s,C-2),68.4 (1,C9),26.8(q,C-6),
21.3(1,C-8) o LA E& 5 SCHR 218 1Y angelone £
PEHA T

&6 @k A,'H NMR ( CDCL,, 400
MHz) §:5.27 (1H,t,J =3.4 Hz,H-12),3.20(1H,
m,H-3),2.80 (1H, dd, J =10.0,5.9 Hz, H-18),
1.53(3H,s,Me-27),1. 11(3H,s,Me-30) ,1.00(3H,
s,Me-29),0.96 (3H, s, Me-26),0.94 (3H, s, Me-
25),0.87 (3H, s, Me-24),0.80 (3H, s, Me-23) ;" C
NMR ( CDCl,, 125 MHz) §:181.9 (s, C-28),143.9
(s,C-13),122.2(d,C-12),78.9(d,C-3),55.1(d,
C-5),47.6(s,C-17),47.6(d,C9) ,46.5(s,C-14),
46.0(t,C-19),41.1(d,C-18),38.6(s,C-8),38.3
(s,C4),37.0(s,C-10),33.8(t,C-22),33.0(t,C-
23),32.5(t,C-7),32.4(s,C20),30.6(q,C-29),
28.5(t,C-1),28.0(q,C23),27.6(t,C2),26.9(t,
C-15),25.8(q,C27),23.5(q, C-30),23.3(t, C-
16),23.0(t,C-11),18.2(t,C-6),16.9(q,C-26),
15.5(q,C-24),15.2(q,C-25) . DL F¥0ds 530k
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wEW7T ek, EI-MS m/z:427[M+H]*
(54),412(46),302(75),287 (71),269 (65) ,257
(51),218(65),204(100),189(65),175(55),161
(50),149 (63),135(89),121(73),107 (74),95
(74),81(70),69(88);'H NMR ( CDCl, ,400 MHz)
5:5.53(1H,dd,J=8.1,3.1 Hz,H-15) ,3. 41 (1H,t,
J=2.7 Hz,H-3),1.10(3H,s),0.96(3H,s),0.96
(3H,s),0.95(3H,s),0.92(3H,s),0.92(3H,s),
0.87(3H,s),0.83(3H,s);"” C NMR ( CDCL,, 100
MHz) §:158.1(s,C-14),116.7(d,C-15),76.2(d,
C-3),49.2(d,C9),48.9(d,C-5),48.7(d,C-18),
41.2(1,C-19),39.0(s,C-8),38.1(s,C4),37.7(t,
C-1),37.5(s,C-10),37.3(s,C-13),36.6(t,C-16) ,
35.7(s,C-17),35.1(t,C-12),33.7(t,C-7),33.3
(q,C-29),33.0(t,C-21),32.2(t,C-22),29.9(q,C-
26),29.8(q,C-28),28.8(s,C-20),28.2(q,C23),
26.0(q,C27),25.0(t,C2),22.1(q,C24),21.2
(q,C-30),18.7(1,C-6) ,17.4(t,C-11),15.2(q, C-
25), 5ZECH LG T S8 3-R-T A
e U

w&w S8 kK, H NMR ( C,D,N, 500
MHz) §:7.61(1H,d,J =8.8 Hz,H-7),7.40(1H,d,
J=8.8 Hz,H-6) ,6.51 (1H,s,H4),6.22(1H,s,H-
2),5.49(1H,d,J =7.3 Hz,H-1") ,4.644.20(6H,
m,H2",3",4",5"6"),3.62(3H,s,0Me) ;" C NMR
(CsD,N, 150 MHz) 8:182.8(s,C-9),167.4(s, C-
3),164.5(s,C-1),157.8(s,C4a),151.4(s,C-8),
146.8 (s, C4b),143.3 (s,C-5),122.6 (d,C6),
114.0(d, C-8a),113.6 (s, C-7),106.2(d, C-1"),
105.2(s,C-8b),98.3(d,C-2),92.7(d,C4),80.0
(d,C-5"),78.4(d,C-3"),75.9(d,C2"),71.8(d,C-
4'),63.1(1,C-6"),56.4(q,0Me) ;'H NMR ( DMSO-
d,,400 MHz) §:7.28(1H,d,J=8.9 Hz,H-7),7. 11
(1H,d,J=8.9 Hz,H-6) ,6.56(1H,d,J =2.2 Hz, H-
2),6.35(1H,d,J =2.2 Hz,H-2),5.00(2H, m, H-
6'),4.79(1H,d,J=7.6 Hz,H-1") 4. 64(1H,t,] =
5.9 Hz,H-3'),3.87 (3H,s, OMe),3.50-3. 16 (3H,
m,H-2",4" 5") ;" C NMR ( DMSO-d, , 125 MHz) §:
181.1(s,C9),166.3(s,C-3),162.7(s,C-1),156. 4
(s,C4a),149.4(s,C-8),145.0(s,C4b) ,141.0(s,
C-5),121.1(d,C-6),112.4(d,C-7),111.9 (s, C-
8a),103.5 (s, C-8b),103.1(d,C-1"),97.2(d, C-

2),92.2(d,C4),77.4(d,C-5"),76.1(d, C-3"),
73.5(d,C2"),69.8(d,C4"),60.8(t,C-6"),56.1
(q,0Me) . 53 3CHRXT IR, 5 24 24 s 1 Ficis A
QQE[IO,H]O

wEw9 T, EI-MS m/z: 124 [M]°
(100),123 (62),107 (35),106 (37),105 (46) ,95
(75),77(40) ;'"H NMR ( CDCl,,400 MHz) §:7.10
(1H,t,J =5.2 Hz,H-5),6.76 (1H,s, H-2),6.73
(1H,d,J=5.2 Hz,H-6) ,6.67(1H,d,J =5. 2 Hz, H-
4),4.50(2H,s,H-7);"C NMR (CDCl,, 100 MHz)
5:156.7(s,C-3),142.4(s,C-1),129.5(d,C-5),
118.2(d,C-6) ,114.4(d,C4),113.6(d,C-2) ,64.4
(1,C-7) o LA b8 55 a3 28 P e i S AS —
i&[lg]o

W& 10 JTEHERY, " H NMR (CDCL,, 400
MHz) §:7.70(2H,m,H-3,6),7.53(2H,m,H4.,5),
3.89(6H,s,OMe x2) ;" C NMR(CDCl,,100 MHz)
5:168.0(s,C-7,8),131.8(s,C-1,2),131.1(d,C-3,
6),128.8(d,C4,5),52.6(s,0Me x2), HLL %k
i %A A W e AR R

W& 11 TLIkY), EI-MS m/z:279[ M +
H]* (47),223 (17),205 (44), 149 (100), 104
(16) ;'H NMR( CDCl, ,500 MHz) §:7.63(2H,m,H-
3,6),7.43(2H,m,H4,5) ,4.01(4H,d,J =7.2 Hz,
H-8,8"),1.95(2H, m, H9,9') ,0.90 (12H,d, J =
6.9 Hz, H-10,10",11,11") ;" C NMR ( CDCl,, 125
MHz) §:167.4(s,C-7,7"),132.3(s,C-1,2),130.8
(d,C-3,6),128.7(d,C4,5),71.6(1,C-8,8"),27.6
(d,€9,9'),19.0(q,C-10,10",11,11") , 5&F#
FRXT IR 7 L e AR IR — S TR .

wE&w 12 @K K,'H NMR (CD,0D, 600
MHz) §:7.43(1H,s,H-2),7.42(1H,d,J =7.7 Hz,
H-6),6.80 (1H,d, J = 7.7 Hz, H5);"” C NMR
(CD,0D,150 MHz) §:170.4(s,C-7),151.5(s, C-
4),146.0(s,C-3),123.9(d,C-6),123.2(s,C-1),
117.7(s,C-2),115.7(s,C-5) o DI ¥ E 3,4-—
FRRIE IR A — 2

WwEWMI13 HE¥K,EI-MS m/z:451[ M-H] *
(1),427(30) ,421(3) ,412(5),393(10),365(40) ,
337(35),302(32),287 (18),204 (45),125(40),
111(63),97(80),83(87),69(88),57(100);'H
NMR (CDCl,,400 MHz) §:3.64(2H,t,J =6.6 Hz,
H-1),1.57 (2H, m, H2),1.42 [ 56H, m, H-( 3-
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30)],0.86 (3H,t,J = 6.6 Hz, H-31);"” C NMR
(CDCl,,100 MHz) §:63.1(t,C-1),32.8(t,C-2),
31.9(t,C-29),29.6 [t,C-(725)7,29.4 [t,C-(4-
6)1,29.3 [t,C-(26-28)],25.7(t,C-3),22.7(t,C-
30),14. 1(q,C-31) . 57 O IR K %0
=

G 14 F1 15 d@ i TLC S5hRES LLXT, 435
Y0E R AT RIS MY
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