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5 kg TR Hh_E 343 Ky #9590 £ BE (50 L) [l
THRH 3 W, 70% (15 L) [l #2801 %, &)
PR YR VR 4 L A5 DUVE 290 g, IR AR IS R
660 g. YLIE B 23 M U HT A ik Bk 0 5 7 75 945 A
o IR S i 0 s R s A S 11
TERE AR R M, LA k-2 R L TR (20 2 1~
5+ DMEVRM. A EEEY T 240 mg fb &
Pl 140 mg. S 0538 43 LA A il E-TY R (20 = 1~
1 OB B2 G 20 mg bG8 IV
40 mg. BE LI LR LTS AR, 5 2
M2 R 180 g M ATHEA ELAs HEJZ M. DL 4 ¢ 1
S5 -V R~ TR AR RE VR L 4 il A 3] 5 AN A
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EE-TNER (6« 1~4 « DAERBSLEDV
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[ENETTR
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SRR 2 273(2) K. R w/20 HHA,
WeAETE R 0.2, 1°~25°,h: —15~15,k: —7~6,
[:—34~33, MU 7 817 MATFHF A % Hrfr2 099
AN ST A5 (R = 0030 5) BEAT 20 A, 4 5 JE %L
¥z LP I+ KX 4 5 WU B E , MR 254 i B
Feuk iy, ok A M /N R AT R B 454
HE R B 5 2500 2 099/203 , 5 Z B9 5 1
R=0.032 9,wR=0.082 0. A LB T =% E
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Fig.1 Structure of Compound V|
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I, R A" A R0 3.85 5 9 164. 9
(C-DOMK, R 7 A A EB. H-3 M1FES
HJ@E i 0 5.09 5 6 168. 1(C-2) .8 183. 2(C-4)
F1 6 102. 9(C-10) iy HMBC #5415 5 15 2 # iIE.
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£ 1 fubs&4Vth'H NMR #2°C NMR # 4% (400 MHz, DMSO-d;)
Tab.1 '"H NMR and " C NMR spectral data of Compound VI (400 MHz, DMSO-d;)
No. 'H NMR 13C NMR APT HMBC
2 168. 1 C
3 5.09 (1H, s) 87.2 CH C-4, C-2, C-10
4 183.2 C
5 161. 2 C
6 6.40 (1H, d, J=2.0 Hz) 98.3 CH C-7. C-5, C-10, C-8
7 164.9 C
8 6.63 (1H, d, J=2.0 Hz) 92.8 CH C-7, C-9, C-10, C-6
9 154. 8 C
10 102.9 C
1’ 143.1 C
2,6’ 7.19 (2H, d, J=12.4 H2) 121.8 CH c4', Cc1', Cc2', C6
3',5' 6.89 (2H, d, J=12.8 Hz) 116.5 CH c4', 1, ¢33, c5
4! 156. 2 C
7-OCHj, 3.85 (3H, s) 56. 1 CH; C-7
5-OH 12.85 (1H, s) C-5, C-6, C-10
4'-OH 9.78 (1H, s) Cc4', C3', C5'

2.2 A&V HR EI-MS it il @ br

HR EI-MS R 669 V05 7 & 7 15
300. 061 4 (100) , 3 BLHE F 25+ 1 ot o A0 B L
THRH 271,061 5 (31,C; Hyy O;),179. 034 2

134.036 8 (5.CsH; O,). A% VI 1Y € J5 i 15 42
[7] B T 2 25 F AR T L i H: C PR A9 Diels-Alder 24
fift Jr 2t [) B 2 ) T Sk R A L e AR A 4 VT
F14) J3 T A A TG I L AN 2 25 B OBR PR AR (R B 0. A

(8, CH;0,), 167.0343 (19, CH;0, ), MALS VB EL R 2@ a2 E 2 i,
H,CO 0 0 \©\ Bk
OH
OH O
M* mlz 300.0614 (100)
R:V yjo HO
H,CO OH ok H,CO _O~_0
— __
C OO, v
H OH
OH O | OH
miz167.0343 (19)  m/z 134.0368 (5) ol miz179.0342 (8)
mlz 271.0615 (31)
B2 fed Ve EL g RERE

Fig. 2 EI-MS fragmentation pathway of Compound VI
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nm,b=0.721 19 (15) nm.,c=2.923 7 (5) nm,
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S W TAAAE S F N A AEH A B .C W
AR 140 e 2 1m. 1 B PS5 A/C ¥
ST B4 PR T FF R 99. 67, 3 T AR L 5 SCHk [ 6]
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Fig.3 3D structure of Compound VI
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Fig.4 A view of the crystal packing diagram for Compound V|
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Tab. 2 Non-hydrogen atomic coordinates and equivalent thermal parameters

No. x/10% y/10% 2/10"  Ueg/10° nm? No. x/10% y/10% 2/10"  Ue/10° nm?
(1G]] 7292(1)  1084(3)  5191(D) 42(1) Cc12) 11 .329(2)  5944(3) 2 934(1) 63(1)
C(2) 6370(1)  1411(3) 4 959(1) 47(D) C13) 11 400¢1) 4 777(3) 2 563(1) 52(1)
C(3) 6389(1)  2055(3) 4 518(1) 43(D) Cad 11 040(2) 2 998(3) 2 598(1) 62(1)
C4) 7339(1)  2359(2) 4 290(D) 37(1) C(15) 10 620(1) 2 361(3) 3 004(1) 64(1)
C(5) 7414(1)  3073(2) 3 830(D) 40(1D) C(16) 8104(2) 238(3) 5891(D) 66(1)
C(6) 8 426(1)  3306(3) 3 650(1) 44(1) O 7.188(1D) 486(2) 5 628(1) 55(1)
C(7) 9 245(1) 2 848(3) 3907(1) 46(1) O2) 5490(1) 2 406(2) 4 298(1) 63(1)
C® 8232(1)  1984(2)  4538(1) 38(D) 003) 6 609(1)  3450(2)  3602(1) 55(1)
C(9) 8241(1)  1362(2) 4 982(1) 41(D) O 9192(1)  2221(2) 4 339(1) 47(D)
C(10) 10 563(1) 3 547(3) 3 368(1) 54(D) 005) 10 244(1) 2 873(2) 3 801(1) 69(1)
can 10 910(2)  5319(4) 3 340(1) 63(1) 06) 11 838(1)  5463(2) 2 175(1) 71D
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Tab. 3 Selected bond lengths of Compound VI

A /0.1 nm A 14 /0. 1 nm
C(H—0D 1.355 5(19) C(DH—0W) 1.341 7¢19)
C(1H—C(D 1.383(2) C(8)—C(D 1.376(2)
C(H—C(2) 1.390(2) C(8)—04) 1.379 6(18)
C(2)—C(3) 1.372(2) Cao—CcAan 1.358(3)
C(3)—0(2) 1.352 1(18) C(10)—C(15) 1.368(3)
C(3)—C4) 1.413(2) CA0)—0(5) 1.416(2)
C)—C(8) 1.389(2) Cabh—CAU2) 1.379(3)
C(4H)—C(5) 1.444(2) C(12)—CA3) 1.377(3)
C(5)—0(3) 1. 264 2(18) C(13)—0(6) 1.360(2)
C(5)—C(6) 1.419(2) C(13)—CAUD 1.369(3)
C(6)—C(7) 1.340(2) C(14)—CA5) 1.384(3)
C(H—0(5) 1.326 4(19) C16)—01) 1.424(2)

k4 AEMVIHEERA
Tab.4 Selected bond angles of Compound VI

i 4 /() HE A 4 FBE/ ()
O(1) —C(1) —C(9) 123.31(15) C(9) —C8 —0) 115.55(13)
0(1) —C(1) —C(2) 115. 28(14) C(9) —C(8 —C4) 124.26(14)
C(9)—C(1) —C2) 121.42(15) O4) —C8) —C) 120.19(14)
C(3)—C(2)—C(D) 119.94(14) C(8) —C(9)—C(D) 117.13(14)
0(2) —C(3)—C(2) 119. 68(14) C(11) —C(10) —C(15) 121.53(18)
0(2) —C(3) —C4) 119.53(15) C(11) —C(10) —OC5) 118.32(18)
C(2)—C3)—CH) 120.79(14) C(15) —C(10) —0O(5) 119. 8(2)
C(8) —C(4)—C(3) 116.45(14) C(10) —C(11) —C(12) 119.33(19)
C(8) —C4) —C(5) 119.99(14) C(13)—C(12) —C(1D) 120. 3(2)
C(3) —C4)—C(5) 123.53(14) 0@6) —C(13) —C(14) 123.01(17)
0@3) —C(5) —C6) 122.53(15) O(6) —C(13)—C(12) 117.59(19)
0@3) —C()—C4) 120. 83(15) C(14) —C13)—CU2) 119.40C17)
C(6) —C() —CH4) 116. 64(14) C(13) —C(14) —C(15) 120.57(19)
C(7) —C(6) —C(5) 119.41(15) C(10) —C(15) —C(14) 118. 8(2)
0(5) —C(7)—=C(6) 129.26(15) C(1)—01) —C16) 117.86(13)
O —C(7H —0M4) 105.98(13) C(7)—04) —C8) 118.96(12)
C(6) —C(7)—0O4) 124.76(15) C(7)—0(5)—C(10) 119.81(13)

3 &4 @ [0 1 25 1) FH % it AR A A A Dl CARD AR A1 A8 7

) 4 T 35 A A5 2 VI 00 0 0 L R B4R S o VT A
WPE 4.6 mg/L B XF AR By Rk 5 90% ., i
7 H R IR T OME DR O K T T AEAE L O
— A FF K A T R R B e PR AR A TR

Z = RN 7 o s o R RS
PR -7 PP R 1 IR 40 DB C VDD . 5 4 o B 45 2R 3k
W AP Vo T 2R S IS S AL B
P AR AR AN S RS540 5 B IR 2 AL 5 A LA
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Isolation and spectra characterization of 6-demethoxy-7-
methylcapillarisin from Gentiana scabra Bunge

WANG Shi-sheng” , ZHANG Jing-ying, ZHAO Wei-jie,
SONG Qi-lings MENG Qing-wei, WANG Tian-fu

( State Key Laboratory of Fine Chemicals, Dalian University of Technology, Dalian 116012, China )

Abstract: To study the chemical constituents of aerial part of Gentiana scabra Bunge, the plant
material was extracted with ethanol, and the constituents were separated and purified from the ethanol
extraction by silica gel column chromatography. Their structures were identified as
6-demethoxy-7-methylcapillarisin ( VI) and five other compounds, B-Amyrin ( I ), B-Sitosterol (1),
B-Amyrin acetate ([l[), Uvaol (IV) and Oleanolic acid ( V) on the basis of physicochemical properties
and spectral methods. Among them, Compound V| was isolated from Gentianaceae family for the first
time. Its characterization of 1D and 2D NMR spectra and possible fragmentation pathway in EI-MS
were discussed. The crystal structure of Compound VI was determined to be orthorhombic and Pbca
space group by X-ray crystallographic analysis. Crystal data are as follows: a = 1. 291 83(19) nm, b
=0.721 19 (15) nm, ¢ = 2.923 7 (5) nm, a = 90°, § = 90°, y = 90°, V.= 2.723 9 (8) nm®*, Z =
8, D. =1.464 g/m’, p=0.114 mm ', F(000) = 1 248. The dihedral angle between B ring and A/C

ring is 99. 6°. There are n-n stacking interactions between molecules.

Key words: Gentiana scabra Bunge; spectra characterization; crystal structure; 6-demethoxy-7-

methylcapillarisin



