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Abstract: Objective To study the chemical constituents from the roots of Incarvillea compacta (Tibetan medicine). Methods The
constituents were isolated and purified by silica gel, Sephadex LH-20, ODS column chromatography, and preparative HPLC. Their
structures were elucidated on the basis of their physicochemical properties and spectral data. Results Four phenylethanoid glycosides
were obtained from the ethanol extract in the roots of I. compacta and identified as Z-3"'-O-methylisocrenatoside (1),
3""-O-methylcrenatoside (2), crenatoside (3), and isomartynoside (4), respectively. Conclusion Compound 1 is a new
phenylethanoid glycoside and compounds 2—4 are isolated from the plants of Incarvillea A. Juss. for the first time.
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A DA 95% LB B3R 4 MR L
B A, ek Z-3"- 5 A LA Ui 514
1 (Z-3"-O-methylisocrenatoside, 1) 3""'- 4 FL |5 A
FMHF (3"-O-methylcrenatoside, 2). [5#14 %124
(crenatoside, 3) FI 5 M SHHRET (isomartynoside, 4).
WEW 1 S, EW 2~4 RN E
JE R oy B AR
1 XEE5HH

Bruker AV 111 600 A%y i (4l [
Bruker /A #]); LTQ-Obitrap XL JRi%{% (£ H
ThermoFisher A 7] ); Perkin-Elmer 341 g6 (£
Perkin-Elmer /3] ); Shimadzu UV2550 484k 0] I
SPGEETE (HAR R ); FTIR-8400S 40406
WAL CHAREEA T LUMTECH 248 w3k
WA O34 (#EF KNAUER A#); YMC Pack
ODS-A P44 (0384 (250 mmX 10 mm, 5 pm, H
A YMC Aa]D; 2O IR GFasq A0 1% H
iR G Bl TAH M A FD; Sephadex LH-20
%t A Pharmacia 2v ) 7= s i R4 24 23 A4l

AP P T 2013 4F 8 R TR B, ki
[ 2% B P b s SR A I S T ok R Dt 9 5 S Ay
BEAE W B Incarvillea compacta Maxim.
2 REESE

AP P IER 1.5 kg, THERE, FH 10 581
95% L BEINARIRFLE 3 K, BHK 2 h, $EHURIE
(MG fHR 8 120 g, ATk, & (3 L)
AUETEE (3L i ZEH 3 Wk, RIS A 73 34
i) 37 g FIIE T BEA ) 53 go 1E T BEASHLY)
ZHER (100~200 HO Ak, S005-H R b
Jit (100 1 0—0 : 100>, 434 7 M5 Fr. A~G. it
5y Fr. D (4.9 g) 205 oAt e i, FfE-7K (30 ©
70—70 : 30) BhEEBEML, 433 5 MRS Fr. D1~D5.
Fr. D2 (620 mg) % Sephadex LH-20 Fi:{f ik, FIfE
Velii, HEMLAEY 2 (12.7mg). W4y Fr.E (3.1 g)
28 Sephadex LH-20 A1 43, FIREBEM, 5215 MR
4% Fr. E1~ES5. Fr. E2 (375 mg) 42145 ) mi sl
My Bt B2 G 1 (3.5 mg). s Fr.F
(3.9 @) Znb AHT R A, HRE- /KRR FE DRI (30 -
70—70 : 300, 152] 4 M Fr. F1~F4. Fr. F3 (480
mg) &Yl A R oA (ol oy Bs gk, REBIE
Y3 (45mg) A4 (3.8mg).
3 HMEE

WEW 1. AR, 10%68R- B3R

200, [a]h+12° (¢ 0.18, MeOH). UV #%7F 290 nm
326 nm AW, IR GG R (3367 em ™)
FEEBIL (1 738 e DFFAE Y& . EST-MS m/z: 659
[M+Na]®, 1 295 [2M+Na]"; HR-ESI-MS m/z:
659.193 4 [M+Na]" (C30H340;sNa T1541 659.1952),
M E 43 T 3N C3oH36015, AEFIE R 13,

'H-NMR (600 MHz, CD;0D) i (£ 1) 17X 45
1 MR IGESE S oy 5.82 (1H, d, J = 12.6 Hz, H-8"")
F1 6y 6.89 (1H, d, J = 12.6 Hz, H-7""), 2 %1 ABX I{]
AR TS 0y 7.72 (1H, d, J= 1.8 Hz, H-2""), 7.12
(1H, dd, J = 8.4, 1.8 Hz, H-6"") Al 6y 6.78 (1H, d, J =
8.4 Hz, H-5""), LLJ% oy 6.81 (1H, d, J=1.2 Hz, H-2),
6.73 (1H, dd, J = 8.4, 1.2 Hz, H-6) 1y 6.67 (1H, d,
J = 8.4 Hz, H-5); 14> B-D WZIHEHGER 55 ou
4.44 (1H, d, J= 7.8 Hz, H-1"), 1 /> a-L- il 2Bl
155 64 5.18 (1H, brs, H-1M)!" 1 ANFA RS S
ou 3.88 (BH, s), X WAEREN 1| NMHEEES o
1.24 (3H, d, J = 6.0 Hz, H-6"); “C-NMR (150 MHz,
CD;OD) s 30 M5 5, Bk X 1 Ak
A5 0 1682, 6 4 sp” TG 5 oc 128.3, 130.1,
144.6, 144.6, 148.6, 151.0, 8 I sp” BB 5 dc 112.0,
114.7,115.2,116.5, 116.7, 119.2, 126.7, 146.0, 1 41%i
ERERAS S 0c 99.3, 82.0, 77.5,70.5, 78.6, 64.7, 1 4
2B BR(S 5 Oc 102.1, 72.3, 72.4, 74.2, 70.5, 18.1,

R 1 MER T EAE S 6c 73.1. 1 AN
K 6c 56.7 ARG LA _EEHE, HEMAL S 1 8 HA 1.4-
NI ZE ZEFRAL SN A 1T
JE R K A S~ A A2 BT B2 . AR 6 AL
55 Oc 64.7 BIEH I 6c 62.6 MK T 52.1,

W P R B0 Pt S e A A A B T 6 . KA G 1 R
3""-O-methylisocrenatoside ] NMR %4l LL#, &I
PR AL, B TAED 1T 1 41U
BMES, 27 1 AC0ENES, xmd
NOESY i+ H-7""H1 H-8"{FAEA KGRI K
SRAFAE I 2 4 S X BT BRI S A IR 2R S, T
ER IR Z B AR > L), 78 HMBC 3% (]
1) 1, H-7 (0 4.54) 5 C-2' (6¢ 82.0), H-1 (0 4.44)
5 C-8(5c 73.1) FAAEAHIG, HAIE 1155 0n 3.88
I C-3" (6c 148.6) fAAEILFEAHIG, Gle-6' L[ ¥
%45 0y 4.54 (1H, m), 437 (1H, dd, J = 12.0, 5.4 Hz)
5 C-9" (6c 168.2) #7%, Rha-1" (dy 5.18) 5 Glc-3'
(6¢c 77.5) A%, H-7 (0 4.54) 5 C-1 (6¢ 130.1), C-2
(dc 114.7), C-6 (5¢c 119.2), LI H-8 (dy 3.98, 3.61)
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*1 &% 18 "H-NMR (600 MHz, CD;0D). “C-NMR (150 MHz, CD;0D) #{#E%1 HMBC #83%
Table 1 'H-NMR (600 MHz, CD3;0D) and BC-NMR (150 MHz, CD;0D) Data and HMBC correlations of compound 1

{ZIA dc On HMBC (H—C)
phenethyl
1 130.1
2 114.7 6.81 (1H,d,J=1.2 Hz) C-1,3,4,6,7
3 146.6
4 146.6
5 116.5 6.67 (1H, d, J= 8.4 Hz) C-1,3,4,6
6 119.2 6.73 (1H, dd, /= 8.4, 1.2 Hz) C-1,2,4,5,7
7 78.6 4.54 (1H, dd, J=10.8, 2.4 Hz) C-1,8,2,6,2
8 73.1 3.98 (1H, dd, J=12.0, 1.8 Hz), 3.61 (1H, m) C-1,7
Gle
Iy 99.3 4.44 (1H, d,J=7.8 Hz) C-2,3,8
2 82.0 3.47 (1H, m) C-1,3, 4
3 77.5 3.79 (1H, m) Cc-1,2,4,5, 1"
4 70.5 3.58 (1H, m) C-2%,3,5,6
5! 78.6 3.85 (1H, m) C-3,4,6'
6 64.7 4.54 (1H, m), 4.37 (1H, dd, /= 12.0, 5.4 Hz) Cc-4',5,9"
Rha
1" 102.1 5.18 (1H, brs) c-2",3", 3"
2" 72.3 3.81 (1H, brs) C-1",3", 4"
3" 72.4 3.69 (1H, m) C-1",2",4", 5"
4" 74.2 3.37 (1H, m) c-2",3", 5", 6"
5" 70.5 4.02 (1H, m) C-3", 4", 6"
6" 18.1 1.25 (3H, d, J=6.0 Hz) C-4", 5"
Feruloyl
I 128.3
2" 112.0 7.72 (1H,d, J=1.8 Hz) c-1, 3,7
3" 148.6
4 151.0
5" 116.7 6.78 (1H, d, /= 8.4 Hz) C-1"", 3™, 4" 6"
6" 126.7 7.12 (1H, dd, J=8.4, 1.8 Hz) C-1m, 2, 4m s g
7" 146.0 6.89 (1H, d, J=12.6 Hz) c-1",8",9"
8" 115.2 5.82 (1H,d,J=12.6 Hz) c-1, 7, 9™
9" 168.2
OCH; 56.8 3.90 (3H, s) c-3™

OH

OH

1 &Y 1 89%H K% HMBC (—) 71 NOES (<) #8%
Fig. 1 Structures and HMBC (—) and NOESY («---») correlations of compound 1
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5j C-1 (6¢ 130.1), C-7 (0c 78.6) AFAEZFEAHIS, i Na]’, 1 295 [2M+Na]", 2 T30k CioH3¢0153
WIE TALG) 1 45K, 454 HSQC. HMBC Al 'H-NMR (600 MHz, CD;OD) HI "“C-NMR (150
NOESY i, &% ki Ea® 14 MHz, CD;OD) #dls W3 2. LI E¥E 5 Soikgi g
Z-3"-SE AL BN ST, LA, HONMR  JEA P, SO E S 2 S 3R R R 4 )
o AE N 1 EERE

& 2. Ak K. ESI-MS m/z: 659 [M+ A1) 3: AR K . ESI-MS: m/z 645 [M+Na]",

£2 &4 2~4 8 "H-.NMR (600 MHz, CD;0D) #1 *C-NMR #{#F (150 MHz, CD;0D)
Table 2 '"H-NMR (600 MHz, CD;0D) and *C-NMR (150 MHz, CD;0D) data of compounds 2—4

Wl 2 3 4
dc S dc O dc n
phenethyl
1 130.0 130.0 132.9
2 114.7 6.83 (1H, brs) 114.7 6.83 (1H, brs) 117.2 6.73 (1H, d,J=2.4 Hz)
3 146.6 146.6 147.6
4 146.6 146.6 147.8
5 116.5 6.72 (1H, d, J=8.4 Hz) 116.5 6.73 (1H,d,J=7.8 Hz) 112.0 6.82 (1H, d, J=28.4 Hz)
6 119.1 6.69 (1H, brd, J= 7.8 Hz) 119.2 6.68 (1H, brd, J= 7.2 Hz) 121.4 6.68 (1H, dd, J=8.4,2.4 Hz)
7 78.7 4.60 (1H, dd,/=10.0,1.8 Hz) 78.7 4.60 (1H, dd,/=10.0, 1.8 Hz)  36.7 2.82 (2H, m)
8 73.2 398 (1H,dd,J=12.0,1.8 Hz)  73.2 3.98 (1H,dd,/=12.0, 1.8 Hz) = 72.3 4.07 (1H, m), 3.81 (1H, m)
3.61 (1H, m) 3.61 (1H, m)
Glc
I 99.3 4.55(1H,d,J=7.8 Hz) 99.3 4.54 (1H,d,J=7.8 Hz) 1044 438 (1H,d,J=7.8 Hz)
2! 82.2 3.45(1H, m) 82.2 3.45 (1H, m) 75.7 3.45 (1H, m)
3 77.4 4.13 (1H,t,J=9.6 Hz) 774 4.13 (1H,t,J=9.6 Hz) 84.4 4.13 (1H,t,J=9.6 Hz)
4’ 70.5 5.10 (1H, t,J=9.6 Hz) 70.5 5.10 (1H, t,J=9.6 Hz) 70.6 4.99 (1H,t,J=9.6 Hz)
5! 78.1 3.78 (1H, m) 78.1 3.78 (1H, m) 75.4 3.78 (1H, m)
6 62.4 3.66 (1H, m), 3.59 (1H, m) 62.3 3.66 (1H, m), 3.59 (1H, m) 64.7 3.66 (1H, m), 3.59 (1H, m)
Rha
1" 102.4 5.19 (1H, brs) 102.4 5.17 (1H, brs) 102.9 5.20 (1H, d, /= 1.8 Hz)
2" 72.2 3.78 (1H, brs) 72.2 3.78 (1H, brs) 72.3 3.78 (1H, brs)
3" 72.3 3.53 (1H, m) 72.3 3.53 (1H, m) 72.6 3.53 (1H, m)
4" 73.8 3.27 (1H,t,J=9.6 Hz) 73.8 3.27 (1H,t,J=9.6 Hz) 74.0 3.27 (1H,t,J=9.6 Hz)
5" 70.5 3.78 (1H, m) 70.5 3.78 (1H, m) 70.9 3.78 (1H, m)
6" 18.3 1.12 (3H, d,J=6.0 Hz) 18.3 1.12 (3H, d,J=6.0 Hz) 18.4 1.11 3H, d,J=6.0 Hz)
feruloyl
I 127.9 127.8 127.8
2 112.1 7.21 (1H, brs) 114.5 7.07 (1H, brs) 111.6 7.20 (1H, d,J=1.8 Hz)
3" 149.6 147.1 149.7
4 151.1 150.2 151.5
5" 116.7 6.81 (1H, d,J=7.8 Hz) 116.7 6.78 (1H, d, J=8.4 Hz) 116.7 6.81 (1H, d, J=28.4 Hz)
6" 124.6 7.09 (1H, brd, J= 8.4 Hz) 123.6 6.96 (1H, brd, J= 7.8 Hz) 124.6 7.08 (1H, dd, /= 8.4, 1.8 Hz)
7" 148.3 7.67 (1H, d, J=16.2 Hz) 148.4 7.60 (1H, d, J=16.2 Hz) 147.6 7.65 (1H,d,J=16.2 Hz)
8" 115.1 6.37 (1H,d,J=16.2 Hz) 115.4 6.27 (1H,d,J=16.2 Hz) 1153 6.36 (1H, d,J=16.2 Hz)
9" 168.2 168.2 169.3
OCH; 56.7 3.90 (3H, s) 56.7 3.89 (3H,s)

56.6 3.82 (3H,s)
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