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i E.B IR T Y, 8 % Y A, Fik R A RER . ODS | Sephadex LH-20 \MCI 4%
£33 LA K 2 i) £ e SO 3 SR i B R X e ARG 75% (IRERA ) LRI AT a8, TR FEAZ
PRI | S HE RS SRS A G, SR DIRIRM 75% (R BRI 4 25 5
U AMEE, A3 %8 R (E) -H 452 5E-3- (3 E-1- T3 ) R H IR (1)  F 3L 4- R 363 (3-H 327 - T 4
I -FEHER(2) .5, 6-dihydro4-( 1 ,3-dihydroxybutan-2-yl) -3-( hydroxymethyl ) pyran-2-one (3) . J& 4 S N g A
(4) JEM s B(S) . ( - ) -5 3EH T A(6) 3 ,4-dihydro-5-( 1-hydroxyethyl) -1 H-pyrano| 3 ,4-c ] pyridin-1-one
(7) .villoside(8) .2-(3'-0O-B-D-IkIRg 1 45 5 Ik ) 2R T ik 4 JL 8 IR R (9) . poacynose (10) JEHTF B(11), it
LEY 1 LAY LB Y 3 ~9 11 A NZBEAY /B8 3], LAY 10 i MEIRH 7 2153,

KRR M A2y s TG TR 5 A= 0 ; T 28
FE 5SS . R284 LERARAERD . A

Jo BB e B R Je i JE #E 4 Je BH ( Gentiana
scabra Bge. ) [ T M S MR 25 ) Hook w5 PE9E ) 15
JF IRZE  ELAT 1 $E 15 IR D08, i PR T
AT TR B IR 2 T B,
I QS REN NN 1) VT A m R T R Y HE
SEN F LT AR R T AR, SCEk R
TR AR S A PR TR G 2 BT
IR S 100 = e A R s, BT
Y P 2 B gY RO, R I B A R e
RO Pl P L R A s, it —
B AR Ak 2= 25 M SR 58 3 L2530 o ik
fith , ASCVEE X IBIR 75% (RF4080) L BEHE B
Ak 2E R AT R G s N S 11 Mk
Y1 ~11) 45 6 I MEEERS (3 ~6.8.11) |

OH OH
2' 2!
¢ L A0 0 AN
i1 I3 ! i 3
2 2
1 2

1ASIEES T A 08 (7) 2 BRI E 1 (1.2) ,
DA 2 AREEREERAL G Y (9. 10) | HE5 1 73 5]
YETEN (E) - He4- P2 5E-3- (- EE-1- Tk ) -4
PR (1) (432 JE-3-(3/- 2" - T I Jik ) -8
H2 (2) .5, 6-dihydro4-( 1, 3-dihydroxybutan-2-
yl) -3-( hydroxymethyl) pyran-2-one (3) & 74 3% A
ME A(4) BEM AR B(5) (- )BT o0 A
(6) .3, 4-dihydro-5-( 1-hydroxyethyl ) -1 H-pyrano
[3,4-c] pyridin-1-one (7) . villoside (8) .2-(3'-O-
B-D- e 7 25 Bl L ) 2 R It 4 T IR (9) |
poacynose(10) JEfHFH B(11), HHfba¥ 1 H
FieaY a3 ~9 11 N E R MIZEEY)
e R LAY 10 e N e I rh oy B A
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Figure 1 Structures of compounds 1 -11
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Continued Figure 1

1 =58

A% Milli — Q 47K i+ Ak %% ( 3€ [ Millipore
Iy F]) s Waters 2535 il #8750 v SIOORH (23351 (&[]
Waters 2\ 1) ) ; Waters 2695 434/ Y i %5 i AH 4,1
A ( £ E Waters /2 1)) ; Waters Xevo G2 —S UPLC -
Q/TOF - MS( £ [# Waters /A 7] ) ; AUTOPOLV Jie):
(£ Rudolph A ]) ;EYELA N - 1100 Z 51 ig k%
FERAL( H AR 5UH AL EYELA /A 7)) ; CPA225D
+ﬁﬁ2¥%¥%¥(%§ﬂﬂ;ﬁﬂ%ﬁ(%ﬁﬁﬁﬁ
#]) ;Bruker 65 FT - IR Y% 3% 1% ( Fii + Bruker A
7)) ; UNICO UV -2102PCS 7366+ (1R B
( B UESABRA ) 5 & LC - 20AP il 551K
FEA{Y ( HAS Shimadzu 23 &) ) ; Bruker 600 MHz
BREIARPGE X (Fi L Bruker A7) o
#4#}: Sephadex LH - 20 ( i #t Pharmacia 7y
#) ; TLC Silica gel 60 RP — 18 F,, ( 3%[F MERCK
/A7) ;Silica gel 60 F,y, ( 22 E MERCK /A ) ) ; 7
JEEIERENE GF,g, 10 ~40 wm (75 5 EAL T AR
D) A RERE 100 ~200 H 200 ~300 H (#
L TA PR F] ) ;0DS —A —HG 12 nm S -
50 wm( HAS YMC A7) ;4387 AL RP C,, {63 4
4.6 mm x 250 mm,ODS - 35 pm( H 4~ YMC 2%
H) 3 H4 % RP C,, (5 1%4E 20 mm x 250 mm, ODS
-35 um( HA YMC A7) ; AB — 8 K ALK B A%
R (RER R T ) 5 AT R DL B (a3 93k
FIREERHER A BRA R ; B H B, &

i (£1E Sigma AR 5 i ARG (5 I R O
PHEABR AT 2ok (JEREIRAF]) o
2yt 2y JE IR 2GR I A AL AR — S 2L
R, 7 HAL T, 4150 191205003, i K
P 24 R 2 25 R AE 09 5y Je IR RHE W) e IH
Gentiana scabra Bge. W11 MARZE | LR AT
TREEP R R R BRI SR

2 RES5SEH

BL9.0 kg AR TR AR AR ZE B i, 3 1%
i B 75% (RFL %0, TR £ Il $ R 3
URHR 2 h, B I PRI, Ul v 4, AR 4
4.5 kg, HIRY 2K E R I5, 28 K AL W Bk B
AB-8 U Wi, I -7k A & 40 BE e G, 75 2
TKIZTRS>(3 718.0 g) 10% ZHEE#RS3(396.2 g) 30%
ZBEF Ay (257.7 g) 50% W4y (163.3 g) .
95% L IEHR 4T (80.0 g) 6

H480.0 g 95% L B4 Uy 28 I O ik e+ £
T B alifh, DL k-2 R SRR R (R R L
50:1—15:1—1:1-0: 1) BEEEVEIE , 7531 8 >3 43
Fr. E1 ~Fr. E8, Fr. E4(6.3 g) Rk I Ml ODS
il L RE- 7K IA R (AR L 40: 60—50: 50—
60:40—70: 30—80:20—90: 10—100: 0 ) Ff & %
i, #5%] 6 ¥4 Fr. E4. 1 ~ Fr. E4.6, Fr. E4. 4
(980. 8 mg) K I I AE i s alifl, L —
A BE-H A R (AR 1:0—100:1—50:1—
15:1—-1:1-0:1) B8 B 3& B, 15 2 6 A i 4
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Fr.E4.4.1 ~ Fr. E4. 4.6, Fr. E4.4.1(80.8 mg)
2% Pre-HPLC ( ZJIE-7K AR BRI 85:15) 43 B 414k,
BEMEE 1(4.5 mg) LGP 2(5.5 mg)

H4396.2 g 10% & B4R U 25 2R Il e A €3
S3Es, LA KR R (R 0: 10010 90 —
30:70—50:50—00:0) A6 £ P& i, 15 2] 5 A9 o
Fr. Bl ~Fr. B5, Jii%> Fr. B2(102.0 g) % ODS #
g B alifh, DOK-HEER R (RF L 95:5—
90: 10—80: 20—60: 40—0: 100) 4 3 & Jit | 15 3 2
ASF4Y Fr. B2, 1 Fr. B2.2,

4 Fr. B2.2(1.6 g) £ Sephadex LH-20 #¢
ATt o B ok T B R A TR, 158 4 I
4 Fr.B2.2.1 ~Fr. B2.2.4, Jii4r Fr.B2.2.3 &
Pre-HPLC 43 & 4lifb ( /K, ARFLEL 40:60) , 15 2]
L&Y 4(5.5 mg), i Fr. B2.2.4(400.5 mg)
2 Pre-HPLC 43 B ik ( FH BE-/K IR R HE 40:60) ,
52454 8(9.8 mg)

WAy Fr. B2.1(91. 4 g) &k A (154> 5,
DL H Be- Y B &R (KR I 100:0—15:1—
10: 155:1-3: 1—1:1—-0: 100) #f EE PERG , 155 5
ASFW 4y FruB2.1.1 ~ Fr.B2. 1.5, ¥#i4> Fr.B
2.1.1(2.3 g) % Sephadex LH-20 i+ {535 43
B LA - TR (R 12 1) Ve, 1531 3
NP WA Fr.B2.1.1.1 ~ Fr. B2.1. 1.3, ¥ 4
Fr. B2. 1. 1.2(500. 3 mg) 28k i 4 (0,35 23 25, LA
AN b H AR (AR 1501510 155 1—
2:1—-1:1—0:100) % BE Ve, 15 5] 3 4> F 5
Fr.B2.1.1.2.1 ~ Fr.B2.1.1.2.3, i 4> Fr. B
2.1.1.2.2 % Pre-HPLC 43 &8 i fb ( H oK, iR AR
b 25:75), %3459 11 (15.0 mg) . i 4>
Fr. B2. 1. 1.3(520. 1 mg) % Pre-HPLC 4} &5 4lifk
(FEEoKk, KRB 20:70), B 3L &5 S
(5.0 mg) \6(10.6 mg), ¥isr Fr. B2.1.5(15.4 g)
2 ODS (3 40 5, DL KK R (IR
20:80—30:70—40:70—50:70—100: 0 ) 6 & ¥
Wi, % % 4 4~ F W 4 FrB2 151 ~
Fr. B2.1.5.4, %> Fr. B2.1.5.1(100.2 mg) £
Pre-HPLC Zr & 4lifb ( W BE-/K R BLEL 15:85) , 15
F LG Y 10 (4.2 mg), Ui Fr.B2.1.5.2
(2.5 g) % SephadexLH-20 % Jig ¥ 5,1% 43> 55, LA
K- F SRR (PR FHEE 70: 30—50: 50—0:100) , 15
F)3 AT Fr.B2.1.5.2.1 ~Fr. B2.1.5.2.3,
WAy Fr. B2.1.5.2.1(1.5 g) %4 Pre-HPLC 43 &5 46
A EE-K, R FLEE 40:60) , 15 E L AW 9

(4.1 mg),

Wiy Fr. B3(22.4 g) 2 MCI H: (A3 505, LU
JK-FERZR (AR 95:5—-90: 10 —>80: 20 —
70:30—60: 40—50: 50—0: 100 ) B4 & i, 53 8
ASF P4 Fr.B3.1 ~ Fr. B3.8, Ui 4> Fr. B3.2
(2.7 g) %4 Pre-HPLC 4 &5 4lifk ( W BE-/K , R T EL
15:85) , 15384k 5% 7(3.5 mg) ., W4 Fr. B3.6
(1.8 g) %4 Pre-HPLC 4 &5 4lifk ( W -7k, R FH L
25:75) A2 EY 3(4.5 mg) .

3 PEEXTBINEE

W2 X6 7R (%) ff R A A AR v . 43l
1.0 mg fb &9 8 ~11, A 2.0 mL ¥ &K
2 mol-L ™' AR ,90 CRI 1 h, M IRE
AR 1R TR, 2 =K, BUKE , I
FE e i 2, VB B S RE A . BRI D4 45 b
(D-Gle) \L-#i##¥ (L-Gle ) ,D-A Ml (D-Xyl) L-
AME(L-Xyl) 45 1.0 mg LA K %54k E W) W) R /K fift
KZF=H 5 BT 1.0 mL iEBEd A 1.0 mg
L-2f 2 182 H i ( L-cysteine methylester ) 60 C J2
N1 b AR SR TR A AR A R S R R
(o-tolyl isothiocyanate) 60 C 2 )i 1 h, 75 %] HL i
IRTAEY) ., 545 X B SO AT A2 1 42 UPLC-Q-
TOF/MS - HT e 20 e MR B, b 5.
%+ % ACQUITY UPLC HSS T, (2.1 mm x
100 mm, 1.8 pm) ; i8R 0. 1% HER-/K (A)
MO.1% W IR-& M (B) 5 Vet 4144 0.00 ~
30.00 min,25% B;30.10 ~35.00 min,95% B;
35. 10 ~40. 00 min,25% B;¥iti#E A 0.3 mL-min~';
HERERR 2 pLs AR 35 T

SERRH LAY 8 KIS M RET AT AR
PR B8 IR Ta) 5 3% B4 (1, = 4.78 min, m/z;
447.1246[ M + H] ") 5 HARHERE D-Gle T4
(ty =4.82 min,m/z:447.1233[M + H] * ) — %,
WACHS S W0 43 A XA 7 D-R A B

A1 9 FK it WM 4340 A6 0 () A2 B B[]
FUEREBE (1, =4.75 min, m/z;447. 1268 [ M +
H] ") 5HARMERE D-Gle fi7 4% (1, =4.76 min,
m/z:447. 1264[ M + H ") — %, #0728 B840 4
S H g D-H %

A6 10 TR St 7 W0 58 7045 AE 0 %) O B Ik
) 15 1% B (1, = 4.75 min, m/z; 447. 1255
[M+H] "z, =5.53 min, m/z:417. 1159 [ M +
H] ") 2355 HbrielE D-Gle #7249 (1, =4.76 min,
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m/z:447.1264 [ M + H] * ) . D-Xyl A7) (1, =
5.54 min,m/z:417. 1160[ M + H] * ) — &, it #i &
B A 4 3R R DR AR AN D-AKE

AEE Y 10 K figt 7 R 53437 A ) ) AR BRIk
] F 5 3% B (1, = 4.79 min, m/z: 447. 1257
[M+H]") 5 Hbr B D-Gle iAW (1 =
4.82 min,m/z:447. 1233[M + H] * ) —&, ¥ <€
WEHR 432 X F 7 Ry D-H 40 .

4 HHEE

&Y 1. 8 A KA, UV (MeOH) A, (log
£):202 (4.04),258 (4.24),282 (3.98), 332
(3.67) nm, IR (KBr) v, : 2940, 1700,
1458 cm ™', HR-ESI-MS m/z:203.0714[ M +H -
H,0] * (1141 203. 0708 ,C,,H,,0,) ., Z5& I i%
Bz &Y a1 C,H,0,, i HIR
WRE R T, tbEY 1 'H-NMR FI1°C-NMR %
B W 1, "H-NMR (600 MHz,CD,0D) /5%
L& E—4 ABX A & 155 .6, 8.22(1H,
d,J=2.1 Hz, H2), 7.8 (1H, dd, J= 8.9,
2.1 Hz,H-6),6.93(1H,d,J =8.9 Hz,H-5) ;2 1
H LS 15 5.6, 3. 88 (3H, s, H2") ,2. 38 (3H, s,

Table 1

H4") DU —2 s A A5 5.6, 7.91 (1H, d,
J=16.4 Hz,H-1") ,6.92(1H,d,J = 16. 4 Hz, H-
2"), "C-NMR (150 MHz, CD,0D) %% & HSQC
AR IZI G Y A 12 MR(ES 815 10 4> sp®
FALtRAE 5 A 2 A sp® ZRMbiRfE S . Hh s 2
NERFEBR (S5 6. 201.7(C-3") ,168. 1(C-1") ;—
HIFETIRAS T 8. 162.8 (C4),134.1(C-6),
131.9(C-2),122.8(C-1),122.7(C-3) ,117. 1(C-
5) LA Ko — X W {5 5. 6.140.3 (C-17) ,128. 6
(C2'), HMBC %+, H-2" H2 H6 5 C-1"f
HMBC MR G 1 SA R L5,
AN H-"H COSY &+ H-1'fil H2' Ml &, &5 &
HMBC i f H4'5 C-2’ . C-3'f¥§ HMBC 315
S UMK H-1'5 C-3'#9 HMBC M 6{55, KUIE
FE—A 3-H- TR E5 i B, s H2 5 C-17,
H-2'5 C-3 ) HMBC #CA55, B 3-F- T i 3
B AE R R R FAY C-3, bR 454 5
TR CLH,, Oy, MRS H 52 bR 43 A I 45
W — DR EE, 456 C5 th# R B MH (8¢
117.1) AN H-1'5 C4 RS S KR IETE
e C4, ittt A1 gl (E2), thkaw1
AN (E) - 34 F2 3 3-(3-FRIE-1- T4 3k ) 4%
FIR , 2 SciFinder K& M LAY,

'"H-NMR and " C-NMR data of compound 1

No. *C-NMR( 150 MHz,CD,0D)§ Multiplicity "H-NMR (600 MHz,CD,0D)3
1 122.8 C

2 131.9 CH 8.22(1H,d,J=2. 1 Hz)

3 122.7 C

4 162.8 C

5 117. 1 CH 6.93(1H,d,J=8.9 Hz)

6 134. 1 CH 7.89(1H,dd,/=8.9,2. 1 Hz)
1 140. 3 CH 7.91(1H,d,J =16.4 Hz)
2/ 128.6 CH 6.92(1H,d,J =16.4 Hz)
3 201.7 C

4 27.3 CH, 2.38(3H,s)

1" 168. 1 C

2" 52.5 CH, 3.88(3H,s)

OOH

— HMBC

= IH.IH COSY

Figure 2 Key '"H-'"H COSY and HMBC correlations of compound 1
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k&Y 2. A @K K, HR-ESI-MS m/z:
221.1170[M + H] " (i1 8. {H 221.1178,C, H,,
O,) , & MBIt 2zt &+ C,
H,,0,, 'H-NMR(600 MHz,CDCl, )5:7.82(1H,
d,J=2.6 Hz, H2),7.81 (1H, dd, J= 8.9,
2.6 Hz,H-6) ,6.82(1H,d,J =8.9 Hz H-5),5.31
(1H,t,J=7.2 Hz,H-2"),3.88 (3H, s, H2"),
3.39(2H,brd,J=7.2 Hz,H-1") ,1. 79(3H x2,s,
H4',5"), "C-NMR (150 MHz, CDCl,) §:167. 1
(C-1"),158.7(C4),135.9(C-3"),132.1(C-2),
129.9(C-6),126.8(C-3),122.8(C-1),121.2(C-
2'),115.7(C-5),52.0(C-2"),29.9(C-1"),26.0
(C4"),18.1(C-5") o LA BEAL M 5T LA K 0% 1% %5
P 5 3CHR[ 26 ] HEX A —3, s b G 2
HH 34 -F2 0-3-(37-H -2 - T ) R T R

AW 3. HEBmAE, [aly +60(c=0.05,
MeOH) , HR-ESI-MS m/z:199.0983 [M + H -
H,0] " (I151H 199.0970,C,,H,;0,) , 45 & I itk
e a8 CyH,; 05, 'H-NMR
(600 MHz,CD,0D)&:4. 45 ~4.40(2H,m,H-7) ,
4.28(1H,dd,J =14.0,4.0 Hz,H-1a) ,4. 19(1H,
dd,J/=14.0,4.0 Hz,H-1b) ,3.85 ~3.83(1H,m,
H-3a),3.82 ~3.80 (1H, m,H-8),3.72 (1H, d,
J=14.0 Hz,H-3b),2.77 ~2.73 (1H, m,H-6a) ,
2.38(1H,d, J=15.8 Hz, H6b),2.21 ~2.17
(1H,m,H-9),1.30(3H,d,J=4.0 Hz,H-10) .
BC-NMR (150 MHz, CD,0D) 6:164.4 (C-11),
153.3(C-5),124.3(C4),71.7(C-8),67.5(C-
7),63.5(C-1),60.2(C-3),48.4(C9),27.0(C-
6),19.3(C-10) , KLl I NMR $d8 5 SCk[27]
HEFTXT L, A — 3, WO e B 3 8 5, 6-di-
hydro-4-(1,3-dihydroxybutan-2-yl ) -3-( hydroxym-
ethyl) pyran-2-one ,

k&% 4. A € #H K, HR-ESI-MS m/z:
171.1036 [M + H]* (it 8 A 171.1021, C,H,,
O,) , & BT E I A&+ CH,
0,, 'H-NMR(600 MHz,CD,0OD)§:4.30(2H,t,
J=6.4 Hz,H-7),3.74(2H,t,J =6.4 Hz,H-1),
2.56(2H,t,J=6.4 Hz,H9),2.49 (2H,t,J =
6.4 Hz,H-6) ,2.39(2H,q,J/ =7.5 Hz,H-3),1.03
(3H,t,J=7.5 Hz,H-8), "C-NMR (150 MHz,
CD,0D)6:168.0(C-10),153.4(C-5),130.6(C-
4),66.8(C-7),60.5(C-1),37.6(C9),29.5(C-
6),21.0(C-3),14.3(C-8), ¥ LI - NMR # ¥

5 SCHR[28 THEATXT EE , B AR — 3, s e b & 4
FEA MR A,

&Y S sk, (o]l - 12(c =0.05,
MeOH) , HR-ESI-MS m/z:333.1355[M + H] *
(314 333.1338,C H,, O, ) , 454 I 1% K 48 1
E AW ST Xk Cy Hy Oy, 'H-NMR
(600 MHz, DMSO-d, ) 8:6.25 (1H, dd, J= 6.2,
2.5 Hz,H4),6.02 (1H,d,J=2.0 Hz, H-10),
5.32(1H,dd,J =16.0,2.5 Hz,H-3a) ,4.65(1H,
d,J=2.4 Hz,H-19) ,4.62(1H,d,J =12.0 Hz, H-
13b),4.60 (1H, d, J= 12.0 Hz, H-13a), 4.53
(1H,s,H-15) ,4.13(1H,dd,J=5.9,1.3 Hz, H-
17),4.03 (1H, dd, J= 16.0, 6.2 Hz, H-3b),
2.66 ~2.64(1H, m,H-7),2.63(1H,dd,J=2. 4,
1.3 Hz,H-18),1.00 (3H,d,J=7.2 Hz,H-21),
0.98 (3H, d, J= 5.9 Hz, H20), "C-NMR
(150 MHz, DMSO-d, ) 8:173.0(C-1),167.0( C-
11),162.2 (C9),138.9 (C-5),126.3 (C4),
118.6(C-10),76.5(C-13) ,74.6(C-19) ,74.2( C-
17),72.2(C-15),68.9 (C-3),54.7(C-6) ,49.5
(C-18),47.7(C-14),37.9(C-8),31.4(C-7),
20.7(C-20),17.4(C-21), #LL I NMR $¥i 5
SCHR[29 JHEAT X b, Fe AR — 20, s b & S
HTEnt Nl B

e 6. sk, [a]l —172(c =0.05,
MeOH) , HR-ESI-MS m/z:389.1245[M + H] *
(31 389. 1236, C, H,, Oy ) |, 45 45 I 18 %5 4 1
E AW ST Xk Cy Hy Oy, "H-NMR
(600 MHz,CD,0D) 8:7.50 (1H, s, H9),5.98
(1H,dd,J=2.6,2.5 Hz,H-3),5.49 (1H, s, H-
8),5.06(1H,dd,J=16.8,2.5 Hz, H-2a) ,4. 99
(2H,br s,H-12) ,4.96(1H,dd,J = 16.8,2. 6 Hz,
H-2b),4.63 (1H, s, H-15),4.22 (1H, d, J =
5.9 Hz,H-18),4.19(1H,dd,J =6.3,5.9 Hz, H-
16),2.52(1H,br d,J =5.9 Hz,H-17) ,2.45(1H,
q,/=7.0 Hz,H-6),1.13(3H,d,J=6.3 Hz, H-
20),1.00 (3H,d,J=7.0 Hz,H-19). “C-NMR
(150 MHz, CD,0D) 8:176.1 (C-1),165.5 ( C-
11),153.4(C9),131.6 (C4),130.8 (C-14) ,
118.5(C-13),118.1(C-3),104.5 (C-10),97. 8
(C-8),75.5(C-15),73.4(C-18),71.3(C-=2),
71.1(C-12) ,66.3 (C-16),53.0(C-17) ,49. 6 ( C-
5),45.6 (C-6),44.7(C-7),22.3(C20),11.3
(C-19) ., K LL L NMR $4 5 SCiik [30 ] 47 %)
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o, A2 e S Y 6 (- ) SR SR
JC A,

&Y 7. EOMIR, (o]l -4 (c=0.05,
MeOH) , HR-ESI-MS m/z:194.0810[M + H] *
(%14 194. 0817 ,C, H,,NO, ) , 45 & P850
E A F A C, Hy NO,, "H-NMR
(600 MHz,CD,0D) 6:9.09 (1H, s, H2), 8. 89
(1H,s,H-6),5.21 (1H,q,J=6.5 Hz, H-11),
4.67(2H,t,J=6.0 Hz, H-8) ,3.40 (2H, t, J =
6.0 Hz,H-7),1.60 (3H,d, J=6.5 Hz, H-12) ,
"C-NMR (150 MHz, CD,0D) §:165.7 (C-10),
151.6(C-6) ,150. 4(C-2),148.2(C4) ,139.9( C-
5),122.9(C-3),67.9(C-11),65.9(C-8),24.9
(C-7),24.0(C-12), # L\ - NMR %48 5 SCHk
[31]HEATXS I, AR — 3 s e b 5 7 0 3,
4-dihydro-5-( 1-hydroxyethyl ) -1 H-pyrano [ 3, 4-c ]
pyridin-1-one,

A 8. R, [alh -12(c =0.05,
MeOH) , HR-ESI-MS m/z:369. 1529[ M + Na] *
(A8 369. 1525, C, H,, O Na) , 454 Il 3% B di
e &YW o+ C4Hy Oy, 'H-NMR
(600 MHz, CD,0D ) 86:4.45 (1H, dd, J = 10.9,
3.2 Hz,H3a),4.22 (1H,d,J=7.8 Hz,H-1"),
4.17(1H,dd,J =10.9,9.2 Hz,H-3b) ,4.02(1H,
dd,J=10.2,4.4 Hz,H-11b),3.44 (1H, dd, J =
10.2,8.0 Hz, H-11a),2.45 (1H, dd, J = 10. 8,
8.2 Hz,H9),2.44 ~2.38 (1H, m,H4) ,2.27 ~
2.23(1H, m,H-8),2.09 ~2.03 (1H, m, H-6a) ,
1.91 ~1.87 (1H, m,H-7a) ,1.86 ~1.82(1H, m,
H-5),1.35 ~1.29 (1H, m, H6b) , 1.23 ~ 1.18
(1H,m, H-7b), 1.17 (3H, s, H-10) , “C-NMR
(150 MHz, CD,0OD) 8:178.1 (C-1),104.9 (C-
1'),78.0(C-3"),77.9(C-5"),75.1(C2"),71.6
(C4'),70.6 (C-3),70.3 (C-11),62.7(C-6"),
50.0(C-9),42.3(C-5),40.0(C4,8),35.7(C-
7),33.3(C-6),20.4(C-10) . # LI I NMR %45
ESCHR[32 ] - AT X LY, FEAS — 3, 45 B BT AR 4k
gh I SEALAY 8 A villoside

£ &% 9. F @il R, HR-ESI-MS m/z:
459.0905[ M + Na ] * (IT51A 459.0903, C, H,,
O,,Na) , 25 & I 1% $5 4 o 2 Ak & W 19 43 10k
C, H,, O,,, '"H-NMR (600 MHz, DMSO-d, ) §:
7.77 (1H, br dd, J=7.7,2.0 Hz, H-6"),7.73
(1H,t, J=2.0 Hz, H-2'),7.65 (1H, d, J =

3.2 Hz,H-6),7.53 (1H,dd,J=8.4,7.7 Hz, H-
5'),7.42(1H,br dd,J =8.4,2.0 Hz,H4') ,7. 40
(1H,dd,J=9.2,3.2 Hz,H4),7.00(1H,d,J =
9.2 Hz,H-3),4.95(1H,d,J=7.2 Hz, H-1"),
“C-NMR (150 MHz, DMSO-d, ) §:171.0(C-7),
164.6(C-7"),159.1 (C-5),157.6 (C-3"),141.9
(C-2),130.2(C-1"),130. 1(C-5"),128.8(C4),
123.3(C-6"),122.6 (C-6),122.0(C4"),117. 8
(C-3),117.6(C-2"),114.3(C-1),100. 8(C-1") ,
77.2(C-5"),76.5(C-3"),73.3(C-2"),69.7 (C-
4"),60.6(C-6") , # LA I NMR ¥4 5 SCRik[ 33 ]
HEATXF LU, FEA — B, S5 ST A A B 45 2R | i
EAAY 9 A 2-(3'-0-B-D-MH i 1 75 i 5L ) 2 H
Pk S 56 e I

£ & ¥ 10 B @k, HR-ESI-MS m/z:
439.1233[M + Na]* (11514 439.1216,C H,,
O, Na) , 45 & 1S El v et Gy o X8
C,H,,0, . '"H-NMR (600 MHz,CD,0D)§:8. 09
(2H,dd,J=8.2,1.8 Hz,H-2,6),7.64 (1H, dd,
J=7.8,1.8 Hz, H4),7.50 (2H, dd, J = 8.2,
7.8 Hz,H-3,5),5.71 (1H,d,J=7.5 Hz,H-1"),
4.28 (1H, d, J= 7.4 Hz, H-1"), “C-NMR
(150 MHz,CD,0D)8:166.7(C-7) ,134.8(C4) ,
131.0(C-2),130.8(C-1),129.6(C-6) ,129. 3( C-
3),129.2(C-5),105.2(C-1"),96.3(C-1"),77.9
(C-3",5"),77.7(C-3"),74.9 (C-2"),74.0 (C-
2'),71.1(C4"),71.0(C4"),69.5(C-6") ,66.9
(C-5"), K LA I NMR %ds 5 SCiik [ 34 ] g 47%F
L, B — 30, A N AE AL Z5 L R e e
%7 10 A poacynose ,

WA Y 11, A © 8 K, HR-ESI-MS m/z.
681.2241[M + H]* (115 {H 681.2242, C,, H,,
O, ) , 56 Tk E s i 22 AL & W 10 53 1200 Cy
H,,0,, 'H-NMR (600 MHz, DMSO-d,) §:7.41
(1H,s, H3),5.72 (1H, ddd, J= 17.5, 10.5,
6.5 Hz,H-8),5.65 ~5.62 (1H, m, H-6) , 5.59
(1H,d,J=3.0 Hz,H-1),5.23 ~5.17(2H, m, H-
10),5.00 (1H, br d, J=18.3 Hz, H-7b) , 4. 96
(1H,dd,J=18.3,5.3 Hz,H-7a),4.95(1H,d,
J=3.5 Hz,H-1"),4.48 (1H,d, J= 8.0 Hz, H-
1'),4.27(1H,d,J=7.7 Hz,H-1"),3.43 ~3.38
(1H,m,H9), "C-NMR (150 MHz, DMSO-d, )
5:162.8(C-11),148.9(C-3),134.0(C-8),125.0
(C-5),118.0(C-10),116.1(C-6),103.3(C4),
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98.8(C-1'),96.9 (C-1"),96.5(C-1),92.2 (C-
1"),77.4(C-5"),76.8 (C-3",5"),76.7(C-3"),
74.8(C-2"),73.1(C-2"),72.8(C-3"),72.4(C-
2"),72.0(C-5"),70.6(C4") ,70.3(C4"),70.0
(C4"),69.1(C-7),61.2(C-6",6"),61.1(C-
6'),44.3(C9), H LI L NMR $#E 5 SCHk[35]
PEAT X b, B — B, S A AT AR AL 2 R, S
&9 11 MR B,

5 #i

JeRRAE A R b 2 oAb i B2 2% A
SCYEE AR AT A T i 3 a1 S5 AR 2
e 3 43 B R IR % 6 B R X e IR A 2
ST T RGeS, ks 11 MEE Y,
F4E 6 IR 1 Mg 2R A W 2 A
R 2 A TRFEMET IS8, Herh PR A Tk 252 T
RH F= 55 M 43, 38 3 SciFinder B35 A6 %, i
EREW 1 W Ew G 3 ~9 f11
WM AE Y 4y 245 3, AL 54 10 i RN e
MR sy A58, HEod TR IRE SR 231 F
PEY OB N AT, A WA A2
IRl AR F T IR IR,
IRATRFE L8 BRI T 2%
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Study on chemical constituents from Gentiana scabra Bge.

CHEN Jiaqi'*,LIU Guanke', YE Fanging' ,ZHAO Yangtao',
YAO Tie’” ,ZHANG Bingyang' ,QIU Feng'*
(1. School of Chinese Materia Medica , Tianjin University of Traditional Chinese Medicine ,
Tianjin 301617 , China ;
2. State Key Laboratory of Component-Based Traditional Chinese Medicine , Tianjin University of
Traditional Chinese Medicine ,Tianjin 301617 , China;
3. Institute of Traditional Chinese Medicine , Tianjin University of Traditional
Chinese Medicine , Tianjin 301617 , China)

Abstract; In order to study the chemical compositions of the 75% ethanol extract of the Gentiana scabra
Bge.,eleven compounds (1 — 11 ) were isolated by silica gel, ODS, Sephadex LH-20, MCI column
chromatography ,and semi-preparative HPLC. The structures of the compounds were identified by UV, IR,
NMR and HR-ESI-MS spectroscopic analyses as( E) -methyl-4-hydroxy-3-(3-oxo-1-butenyl ) -benzoate (1) ,
methyl-4-hydroxy-3-(3’-methyl-2'-butenyl ) -benzoate (2 ), 5, 6-dihydro-4-( 1, 3-dihydroxybutan-2-yl ) -3-
(hydroxymethyl ) pyran-2-one(3) , swercinctlactone A(4) ,swerilactone B(5) ,( — )-sweriledugenin A(6) ,
3, 4-dihydro-5-( 1-hydroxyethyl ) -1 H-pyrano [ 3, 4-c ] pyridin-1-one (7 ), villoside (8 ), 2-(3'-0O-B-D-
glucopyranosyl ) -benzoyloxygentisic acid(9) ,poacynose(10) , gentiiridoside B (11 ). Compound 1 is a new
compound ,compounds 3 -9 and 11 were isolated from the genus Gentiana for the first time ,compound 10

was isolated firstly from Gentiana scabra Bge.
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