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Chemical constituents of n-butanol fraction from Tibetan medicine Gentianae
Szechenyii Spray
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Abstract: Objective To investigate the chemical constituents of n-butanol fraction of the ethanol extracts from spray of Gentianae
szechenyii. Methods The chemical constituents were isolated and purified by repeated preparative high-performance liquid
chromatography. The structures of the isolated compounds were identified on the basis of extensive spectroscopic techniques.
Results Six compounds were obtained in n-butanol fraction of the ethanol extracts from G szechenyii and identified as
gentizechenlioside A (1), szechenyin A (2), isoscoparin-2”-O-glucopyranoside (3), isoscoparin (4), gentiournosides D (5), and
depressine (6). Conclusion Compound 1 is a new iridoid glycoside which named as gentizechenlioside A.
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MIBETR CEEABGRAL 1B T B2 G nT PR 2 5
KRR A AR 221 BEIR T M E T B AL T B 2
FEAR R RS A IL-10. TNF-a FI7K P ZEETFT,

IR KRIE I REIR B B OE T BE AR YT 2R 48 23
R, Bk, AL 7RI HER B 1 IE
TEEERAL AR, N B AR 3] 6 MEET,

IS N RAE RIS E A (gentizechenlioside A,
1. KIEHHEF A (szechenyin A, 2). FE&FEILER-
2"-0- WL W OH & OBEOH
glucopyranoside, 3). F& %t % (isoscoparin, 4).
Y EHEFF D (gentiournosides D, 5) F1-F g iHK
1F (depressine, 6). AW 19 1 ANH A TER:
HRWEY, N RKIERHEEE A,

1 X5

Bruker AVANCE III HD 400 MHz # S 4%l &
PR EA (it Bruker A ); Waters Acquity
UPLC/Q-TOF #iJifX (SH Waters A w]); 7
RO gAY LI DR AR A D il 4 8
TRAR 3 CRGEAS SERE A A IR A W15 [)AH ODS
FokE (R Welch A7) Fra A58 4l Ok
HRTHRIEA 2 MA R AR Bitaiall [FEER KR
B (RED FRAF], KAMEAK (AR E 2R}
B BR AR ULUP-I-10T B4 KHLH] %) slaliis
K M EERS IS G BR A F]D .

KA T 2014 4RI B ARG LML 2544
Wids, 4 RCHRH I 24 R 5 Bl R 4 8 KA e i
Gentiana szechenyii Kanitz [ FIEAER, BRIk, #&H.
2 ERESE

WA RAE AR ZGHE 10 kg, LA 8 58 95% &
FEi2 i 2 d, WSCERIEVR, DR, [, LA
KB ECN 95%, FRIEEL. &E S5 IR,
BRI TIHEIRE 1.98 kg HEBEEMT 25 L
(K160 Tk, JRE), HKIKH 2.5 LA, 2.5 L

7

( 1isoscoparin-2"-B-D-

BEPR CME 2.0 LIE T BEA A 2 I, B AREE 1 min,
#E 8 ho ZEHUBIEIRAR, 154 HBEAL 0.18 kg
BEHR e HH A7 0.13 kg 1E T EEHBAL 1.56 kgo

BUIE T EEALZ) 300 g, FFFEE-/K (44 0 56)
RETEWGHE A B, . IERAHE BRI G
WA B, DAHIEE-/K (44 156, 551 45) e, &
T BB AS I T AH R 43 o BRSNS A AR 32 24k
GV, DUAH R LG e e ST RS A Ay B . SR
Ja%& Cs iR 5, WEREMNT, 45 CHR4E T )5,
38 CHMATHE. MHEL-0.2%BR/K (451 55) ¥k
Jii &R A2 LAY 3 (109 mg) A4 (125 mg),
MFEEE-7K (50 © 500 BEBLA ARG 1 (74
mg). 5 (87 mg). 6 (93 mg), MHIEE-/K (56 : 44)
Ve /3 25 2 (1.825 2,

3 SmEE

WEM1: KAEKHAE, [a]y —103.3° (¢ 0.14,
MeOH); UV AN (nm): 313, HR-ESI-MS %5 vk
ST E T miz 1 064.382 2 [M+NH,+H,0] (P4
8 1 064.381 70, i€ HAr 730N CagHeoOn AN
RN 17, SERILE 1,

WA 11 THANMR $dE (R 1) BoREE 3
MHBEARE 555 on 7.42 (1H, dd, J = 8.1,
1.4 Hz, H-4"), 6.89 (1H, t, J = 8.1 Hz, H-5") #17.56
(1H, dd, J= 8.1, 1.4 Hz, H-6"); 2 ANEARIHIER T
=9 0n 7.46 (1H, d, J = 1.1 Hz, H-3) #17.44 (1H, s,
H-3""). 'H-NMR %44 DEPT 42 R~ 1% 40 & WIiEfE 4
3 AKX R 55 ou 5.74 (1H, m, H-8"), 5.27
(1H, d, J=17.4 Hz, H-10""a) #1520 (1H,d,J=11.5
Hz, H-10"b). 'H-. "C-NMR %54 HSQC ## R4k
AW EH 3 AHER: oy 471 (1H, d, J = 7.9 Hz,
H-1'), dc 98.8 (C-1'); dy 4.68 (1H, d, J = 7.9 Hz,
H-1""), 8¢ 98.7 (C-1"""); oy 4.92 (1H, d, J = 7.4 Hz,
H-1"""), ¢ 101.7 (C-1"""), & 1 IR IX 3 /MHi

1 k&1, 2 sk FgEw

Fig. 1 Chemical structures of compounds 1 and 2
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F1 A& 175028 "H-NMR 1 "C-NMR #1E
Table 1 'H- and *C-NMR data of compounds 1 and 2

o 1 2°
wS on Sc on Sc
1 5.33 (1H, d, J = 4.9 Hz) 962 (CH) 535 (1H, d, /= 3.9 Hz) 97.8 (CH)
2
3 7.46 (1H, d,J = 1.1 Hz) 151.4 (CH) 7.45 (1H, d,J = 3.6 Hz) 153.1 (CH)
4 111.8 (C) 1132 (C)
5 3.20 (1H, m) 314 (CH)  3.06 (1H, m) 322 (CH)
6 2.48 (1H, m, H-6a), 1.90 (1H, m, H-6b) 392 (CHy)  2.38 (IH, m, H-6a), 2.06 (IH, m, H-6b)  40.9 (CHy)
7 5.47 (1H, t,J = 4.5 Hz) 79.0 (CH) 547 (1H, t,J= 6.9 Hz) 80.4 (CH)
8 2.26 (1H, m) 398 (CH)  2.29 (1H, m) 41.1 (CH)
9 2.19 (1H, m) 455(CH)  2.22 (1H, m) 47.3 (CH)
10 1.16 3H, d, J = 6.7 Hz) 124 (CHy)  1.19 3H, d,J = 6.8 H) 15.4 (CH,)
1 167.4 (C) 168.8 (C)
11-OMe 3.60 (3H, s) 50.5(CHy)  3.69 3H, ) 53.2 (CH,)
T 471 (1H, d, J = 7.9 Hz) 98.8 (CH)  4.53 (IH, d,J=7.6 Hz) 100.9 (CH)
> 3.21 (1H, m) 73.4(CH) 337 (IH, m) 75.3 (CH)
3 3.42 (1H, m) 76.6 (CH)  3.48 (1H, m) 78.8 (CH)
4 3.28 (1H, m) 702 (CH)  3.41 (1H, m) 72.3 (CH)
5 3.29 (1H, m) 769 (CH)  3.44 (1H, m) 79.4 (CH)
6 3.95 (1H, m, H-6'a), 3.68 (1H, m, H-6') 614 (CH,)  3.88 (1H, m, H-6'a), 3.69 (IH, m, H-6'b)  64.1 (CH,)
1" 113.6 (C) 1153 (C)
2" 151.6 (C) 151.8 (C)
3 145.7 (C) 1482 (C)
4" 7.42 (1H, dd, J=8.1, 1.5 Hz) 122.4 (CH)  7.04 (1H, d, J = 7.6 Hz) 121.7 (CH)
5" 6.89 (1H, t, J = 8.1 Hz) 118.8 (CH)  6.76 (1H, t, J = 7.6 Hz) 123.0 (CH)
6" 7.56 (1H, dd, J= 8.1, 1.5 Hz) 123.1 (CH)  7.29 (1H, d, /= 7.6 Hz) 121.2 (CH)
7" 169.4 (C) 1713 (C)
% 5.53 (1H, d, /= 6.5 Hz) 96.3 (CH)  5.48 (1H, d,J="7.0 Hz) 97.7 (CH)
o
3 7.44 (1H, s) 1523 (CH) 7.41 (1H, s) 1542 (CH)
4 109.9 (C) 111.8 (C)
5 2.89 (1H, dd, J= 12.6, 6.9 Hz) 209(CH)  2.78 (1H, dd, J= 12.8, 6.4 Hz) 33.2 (CH)
6" 2.15 (1H, m, H-6""a), 1.83 (1H, m, H-6"b)  28.7 (CH,)  2.13 (1H, m, H-6""a), 1.86 (IH, m, H-6""b)  31.3 (CHy,)
7 421 (1H, m, H-7"a), 415 (IH, m, H-7"b)  62.1 (CH,)  4.15 (1H, m, H-7"a), 3.91 (1H, m, H-7"b) 633 (CH,)
8" 5.74 (1H, m) 1343 (CH)  5.74 (1H, m) 136.7 (CH)
9 2.61 (1H, dd, /= 13.9, 6.2 Hz) 438 (CH)  2.56 (1H, m) 453 (CH)
10" 527 (1H, d,J = 17.4 Hz, H-10"a) 1182 (CHy) 5.28 (1H, d, /= 17.0 Hz, H-10""a) 120.9 (CH,)
5.20 (1H, d, /= 11.5 Hz, H-10"b) 5.17 (1H, d, J = 10.6 Hz, H-10"b)
1 167.7 (C) 1683 (C)
1" 468 (1H, d,J=7.9 Hz) 98.7 (CH) 457 (1H,d,) 100.8 (CH)
2 335(1H, m) 769 (CH)  3.41 (1H, m) 772 (CH)
3 323 (1H, m) 732(CH) 3.4 (1H, m) 75.2 (CH)
4" 338 (1H,m) 702 (CH)  3.29 (1H, m) 722 (CH)
5™ 335(1H, m) 769 (CH) 335 (1H, m) 78.8 (CH)
6"  3.91 (1H, m, H-6""a), 3.68 (IH, m, H-6""b) 62.2 (CH,) 4.07 (1H, m, H-6""a), 3.73 (1H, m, H-6""b) 63.4 (CH,)
1" 492 (1H,d,J = 7.4 Hz) 101.7 (CH)
2 31 (1H, m) 73.5 (CH)
3351 (1H, m) 763 (CH)
4" 343 (1H, m) 69.9 (CH)
s 338 (1H, m) 76.5 (CH)
6" 3.90 (1H, m, H-6""a), 3.69 (1H, m, H-6""b) 61.1 (CH)

* DL CD;0D M#EFIME LU DMSO-ds J97 1 2

? data were measured in CD;0D ® data were measured in DMSO-dg
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%I B Hg7E3l, BCNMR 454 HSQC i BrH 3
NI 6c 1674 (C-11), 169.4 (C-7") 1 167.7
(C-11""). 'H-. PC-NMR %4 HSQC #ERRIBAEAE
2 AR 2 MR B oy 5.33 (1H, d,
J=4.9Hz, H-1), 6c 96.2 (C-1") Fl 45.53 (1H,d,J=
6.5 Hz, H-1""), 6c 96.3 (C-1""). 6y 3.60 (3H, s) A 5¢
505 B 5RWA 1| MHAEFAE. ¥ EREIR S
BREESTEL, REALAY 1 5 SCERIRIE 1 KA e e
A L& 2) Mgk AER AU, 405 s
SRR TN, LAY 1 ISR AE
MRE A 2 1 DMHERE . KIERAE A 2 (B 1D
AIEAF A2 PRSP G B E e 2,3- R R R
AR E .

'H-'"H COSY i (B 2) &R 6y 5.33 (H-1)/2.19
(H-9)/2.26 (H-8)/5.47 (H-7)/1.90 (H-6)/ 3.20 (H-5) #H
%, 44 HMBC i (B 2) i oy 4.71 (H-1) 5 dc
96.2 (C-1) *Z%, 04 5.33 (H-1) 5 ¢ 151.4 (C-3) #
K, 0y 7.46 (H-3), 3.60 (OCH3) 5 ¢ 167.4 (C-11) #H
Ky WEE THEM 1 hE&H S5 KL IHE A g5ty
A5 I TR 7 A /) (K0 454 B 1. "H-"H COSY 1
oy 4.15 (H-7")/1.83 (H-6"")/2.89 (H-5"")/2.61
(H-9")/5.74 (H-8"")/5.27 (H-10""a)/5.20 (H-10""b) #H
K, 454 HMBC i1 oy 4.68 (H-1"") 5 6c 96.3
(C-1") #%, 6y 5.53 (H-1"), 2.89 (H-5") 5 d¢
152.3 (C-3") MK, WESL THEM 1 HEHS KT
TR A SR e O BRI Tk il T A ) 00 25 44 v B
2. 'H-'H COSY it 6y 7.42 (H-4")/6.89 (H-5")/7.56
(H-6") #H3%, 454 HMBC 311 6y 6.89 (H-5") 5
dc 113.6 (C-1"), 145.7 (C-3") MK, oy 7.56 (H-6")
5 6¢169.4 (C-7") #HK, #t—BuEsitb &1
B E5RATEIRE A 5 R ARA ) 2,3- K IR
LER B . HMBC i oy 5.47 (H-7) 5 dc 169.4
(C-7") MFRI R B 1 5 23- 2 RERK PR
W EEEEE, oy 5.47 (H-2"") 5 6¢ 151.6 (C-2") #H
RIRGEW B 2 5RIH) 2700 iR A IE, on
4.92 (H-1"") 5 ¢ 145.7 (C-3") HHFRRPMLED1
FERAERAREF A Z I 1 AN E PR 52831 37
(EZESTBUNER: LN

RIEALEY 1 ) NOESY A 55 (& 3)
B E LAY 1 AT R RS, RS T HAr R 5K
TEREF A SLAR R —3. B o — kS
W, fr ARG A

2 &YW 1 B9%EEE 'TH'H COSY (=) 1 HMBC
(7OREX
Fig. 2 Key 'H-'H COSY (=== ) and HMBC (/7 \)

correlations of compound 1

3 &1 B NOESY (V) 3%
Fig. 3 NOESY (/" ) correlations of compound 1

WwEY 2: AR, BAREHEREILE 1. 5
SCHRRE R A, WA 2 NRAE I
A

&) 3: IR AR . ESI-MS m/z: 625 [M+
HJ", 623 [M—H] - 'H-NMR (400 MHz, DMSO-dj) J:
7.54~7.51 (2H, td, J = 4.5, 2.1 Hz, H-6', 2'), 7.01~
6.92 (IH, m, H-5"), 6.76 (1H, s, H-3), 6.53 (IH,
s,H-8), 3.91 (3H, s, 3'-OCH3); "“C-NMR (100 MHz,
DMSO-dg) 6: 163.7 (C-2, C), 103.7 (C-3, CH), 182.1
(C-4, C), 161.1 (C-5, C), 108.3 (C-6, C), 163.5 (C-7,
C), 93.9 (C-8, CH), 156.7 (C-9, C), 103.5 (C-10, C),
121.9 (C-1', C), 120.6 (C-2', CH), 148.4 (C-3', C),
151.1 (C-4', C), 116.2 (C-5', CH), 111.1 (C-6', CH),
71.6 (C-1", CH), 81.4 (C-2", C), 78.5 (C-3", CH), 70.3
(C-4", CH), 80.8 (C-5", CH), 61.7 (C-6", CH,), 105.1
(C-1"", CH), 74.9 (C-2"", CH), 76.3 (C-3"", CH), 70.8
(C-4"", CH), 76.7 (C-5"", CH), 61.2 (C-6"", CH,), 55.5
(3'-OCH;). VA E¥dfs 5 kiR 3 A — 50, ik
SEAEY 3 AR -2 -O- I R & B

EW) 4: RIEER A, ESI-MS m/z: 485 [M+
Na]’, 461 [M—H] . 'H-NMR (400 MHz, DMSO-dj)
5:13.57 (1H, s, 5-OH), 7.58 (1H, d, J = 2.1 Hz, H-6"),
7.56 (1H, s, H-2), 6.97~6.92 (1H, m, H-5"), 6.90
(1H, s, H-3), 6.55 (1H, s, H-8), 4.62 (1H, d, J = 9.8
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Hz, H-1"), 3.90 (3H, s, 3-OCH;);: "“C-NMR (100
MHz, DMSO-dq) d: 163.6 (C-2, C), 103.4 (C-3, CH),
182.2 (C-4, C), 160.8 (C-5, C), 109.0 (C-6, C), 163.4
(C-7, C), 93.9 (C-8, CH), 156.4 (C-9, C), 103.6 (C-10,
C), 121.6 (C-1’, C), 120.6 (C-2', CH), 148.2 (C-3', C),
150.9 (C-4', C), 116.0 (C-5', CH), 110.4 (C-6', CH),
73.2 (C-1", CH), 70.8 (C-2", CH), 79.1 (C-3", CH),
70.5 (C-4", CH), 81.7 (C-5", CH), 61.4 (C-6", CH,),
56.2 (C-OCH3). LA E¥cdE 5 ciikiiis—z", ik
EWEY 4 'R,

&Y 5: AWK K. ESI-MS m/z: 535 [M+
Na]’, 511 [M—H] . 'H-NMR (600 MHz, CD;0D) §:
7.47 (1H, d, J = 1.2 Hz, H-3), 7.34 (IH, dd, J = 1.5,
8.1 Hz, H-6"), 7.02 (1H, dd, J = 1.5, 7.9 Hz, H-4"),
6.77 (1H, t, J= 8.0 Hz, H-5"), 5.46 (1H, t, J = 4.4 Hz,
H-7), 5.33 (1H, d, J = 4.9 Hz, H-1), 4.71 (1H, d, J =
7.9 Hz, H-1), 3.68 (2H, m, H-6), 3.42 (IH,
overlapped, H-3"), 3.29 (1H, overlapped, H-5'), 3.28
(1H, overlapped, H-4"), 3.21 (1H, overlapped, H-2"),
3.20 (1H, overlapped, H-5), 2.45 (1H, dd, /= 7.0, 14.1
Hz, H-6a), 2.26 (1H, m, H-9), 2.19 (1H, m, H-8), 1.90
(1H, m, H-6b), 1.15 (3H, d, J = 6.8 Hz, H-10);
BC-NMR (100 MHz, CD;OD) &: 97.6 (C-1, CH),
152.8 (C-3, CH), 113.2 (C-4, C), 32.8 (C-5, CH), 40.5
(C-6, CH,), 80.1 (C-7, CH), 41.2 (C-8, CH), 41.2
(C-9, CH), 13.9 (C-10, CHj), 170.7 (C-11, C), 100.3
(C-1', CH), 74.8 (C-2', CH), 78.0 (C-3, CH), 71.7
(C-4', CH), 78.4 (C-5', CH), 62.8 (C-6', CH,), 114.2
(C-1", C), 151.4 (C-2", C), 147.2 (C-3", C), 121.8
(C-4", CH), 120.1 (C-5", CH), 121.1 (C-6", CH),
171.3 (C-7", C)o VA b $4f 5 SC ik H A — 5™,
WS EAY) 5 RS BORARE D,

& 6: KK K. ESI-MS m/z: 711 [M+
Na]", 687 [M—H] . 'H-NMR (400 MHz, DMSO-d;)
8: 7.52 (1H, s, H-3), 7.42 (1H, dd, J = 8.0, 1.5 Hz,
H-6"), 7.37 (1H, dd, J = 8.2, 1.4 Hz, H-4"), 6.87 (1H,
t,J= 8.1 Hz, H-5"), 5.76 (1H, ddd, J=17.6, 10.5, 8.2
Hz, H-8), 5.54 (1H, d, J = 6.9 Hz, H-1), 5.41~5.25

(2H, m, H-10), 4.88 (1H, t, J = 7.0 Hz, H-1"), 439~

4.23 (4H, m, H-7, 6'a, 6""a), 3.71 (2H, m, H-6'b, 6"'b),

3.60 (3H, s, 11-OCH3;), 3.10~2.96 (2H, m, H-5, 9),

2.04 (1H, dd, J = 13.8, 6.9 Hz, H-6a), 1.90 (1H, dd,

J = 137, 6.8 Hz, H-6b); “C-NMR (100 MHz,

DMSO-dg) o: 96.6 (C-1, CH), 153.0 (C-3, CH), 110.3

(C-4, C), 30.8 (C-5, CH), 29.6 (C-6, CH,), 64.4 (C-7,

CH,), 135.4 (C-8, CH), 44.0 (C-9, CH), 119.4 (C-10,

CH,), 167.5 (C-11, C), 51.9 (11-OCHs), 99.6 (C-1’,

CH), 73.9 (C-2, CH), 77.2 (C-3', CH), 70.6 (C-4,

CH), 78.0 (C-5', CH), 61.6 (C-6', CH,), 115.2 (C-1",

C), 151.0 (C-2", C), 146.7 (C-3", C), 121.7 (C-4",

CH), 1199 (C-5", CH), 123.6 (C-6", CH), 169.1

(C-7", C), 101.9 (C-1", CH), 74.1 (C-2"", CH), 77.5

(C-3", CH), 70.9 (C-4"", CH), 78.2 (C-5"", CH), 62.0

(C-6"", CHy). LA ¥ 5 ek 34— 5",

LG 6 T ABEE o
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