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Chemical constituents from Iris scariosa and Iris halophila var. sogdiana
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Abstract: Objective To investigate the chemical constituents in the roots and rhizomes of Iris scariosa and Iris halophila var.
sogdiana, respectively. Methods The chemical constituents were isolated and purified by column chromatography (silica gel, ODS,
Sephadex LH-20, and macroporous resin HP-20) and RP-preparative TLC. Their structures were identified by spectroscopic methods
(MS, 'H-NMR, “C-NMR, and 2D-NMR). Results Six compounds, irigenin (1), nigricin-4'-[O-B-D-glucopyranosyl-(1""—6")-p-
D-glucopyranoside] (2), 5, 7, 2'-trihydroxy-6-methoxy-flavanone (3), nigricin (4), irilone (5), and iriflophenone (6) were isolated and
identified from the roots and rhizomes of /. scariosa. Besides, seven compounds, 5, 7, 2'-trihydroxy-6-methoxy-flavanone (3), irilin A
(7), iristectorigenin B (8), iristectorigenin B 4'-O-B-D-glucopyranoside (9), iristectorigenin B 4'-[ O-B-D-glucopyranosyl-(1"'—6")-
B-D-glucopyranoside (10), alpinone (11), and B-daucosterol (12) were isolated and identified from the roots and rhizomes of I
halophila var. sogdiana. Conclusion Compound 9 is a new one named halophiloside. Compounds 1—=6 are isolated from /. scariosa
and compounds 3 and 7—12 are isolated from /. halophila var. sogdiana for the first time, respectively.
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glucopyranoside; halophiloside
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ZIEFARE P b SR A SRR R £
AU R 1999—2008 4 I @AY 1 4
R G, P2 RAPRE. Pk,
Frop Az kg Y, AR Iris scariosa Willd.
ex Link = TP EHrad . ma g% v st fg 2 iy, HAR
SRR 252 i v 2 it S e AR (0 SR 254, R
WA MW, B ERSRE L
halophila Pall. var. sogdiana (Bge.) Grubov J& & #h 13
& I halophila Pall. 78 M, T2 A0 T3E TN
e, FEvE. BRI
RN RS RGP 2 “ SRR, BAHRUIL
S LB T,

HAT, s R A 6 = 30 5 2 ) A0 27 o i
AIE . AT 73 I A e A A 2 5 5 R 1)
W5y AT TAIEGE, MBS R AR BARAR 25 (1) HY
RS 2y BR8] 6 MEAW), 43l A
FEHIT (irigenin, 1), JE55 3 Z-4'-[O-B-D- ML i
BB HE-(1""—6")-B-D-ML Wi %] 25 B 1] (nigricin-4'-
[O-B-D-glucopyranosyl-(1""—6")-p-D-glucopyranoside] ,
2). 5, 7, 2-=fRdk-6- WA AW (5, 7, 2-
trihydroxy-6-methoxyflavanone, 3). JE 15 JE ¥ &
(nigricin, 4). SR IC (irilone, 5)+ &5 N
(iriflophenone, 6). MWL EhE5 R MR 2L
F AU T 7 B 30 7 MEE Y, 0 S 3.
5,2- g dk-6, 7- “HIREIL R (SRR A, irilin
A, 7). ZJREF ¥ B (ristectorigenin B, 8). &
PR B 4-0-B-D-MLIH#% BE1F (iristectorigenin
B 4-O-B-D-glucopyranoside, 9). )2 # % B
4'-[ O-B-D- Lt Wity 7] %}l 2 -(1"—6"")-B-D- N i 5 22 B
¥ ] Ciristectorigenin B 4'-[O-B-D-glucopyranosyl-
(1""—6")-B-D-glucopyranoside], 10)- 1112} Calpinone,
1), B-#1% M (B-daucosterol, 12). HH1, AW
9 S, AN E ST (halophiloside).
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Y 3. 7T~12 B EH IR SRS R Sl
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Bruker Avance 500 MHz. Bruker Avance 11 400 MHz
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H, AR 20, T BifsvE4b 1) 5 Jx4H ODS LiChrosorb
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(HP-20), LifgEEs Bl F 8 A R /A ] ; Sephadex
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U K 27 2 A B2 2 B AR ) o0 282 0% X 44 43 i)
KNG ERS R EEY AR Iris scariosa
Willd. ex Link. F¥E{E =5 2 Iris halophila Pall.
var. sogdiana (Bge.) Grubov [ S ARIRZE .,

2 BRSNS

MRS RS LIRS 1.1 kg, BTREG, T
R FEERE 6 K, K 3d, FINGIEE 2~6 1K
BRI, R ZEIEIR T 135.8 g0 iR B IRE T K
H, S 2 REER, B IFRERGE, BORRM. 13
BISATHBr 23.0 g AKAHFEH) 96.2 go HL 36.7 ¢
AL E AR OAREE A (3 (ODS), LA FH -
K (011010 1 0) BRFEVENAT 9 MN4lsr. 4107 6
6 I R P A SRR e A 5 CFRBE ) 0 S 4 8 J 2 1)
KOs (HEE-K 10D #—aEaith, 5314k
B2 (23 mg). #23.0 g EATFIATEER A
B, DAGT-FEE (10 © 0—6 : 4) BhE e 20 4
MHoy. Moy 8 M 13 oG4 1 (20 mg)
A4 (10 mg), 2155 9 F1 19 4 U T SRHBEIR AT 2y
waife, DUREESEDL, RS S (7 mg)
6 (18 mg), 414 10 DR HEER A%, LA
AAG-FEE (10 1 0—0 : 10) BREEVEML, 53651
3 (14mg),

WA S AR AHUIRZE 1.8 kg, KH R4S
R RIIR T 235.8 g MR EIRE T KT,
A3 A IE COPE RIS R 06 2 AL, & IR0,
PRI, 23 A EIE s 39.5 g BEIR LT
B4 10.2 g FZKAIEEEUY) 135.9 g. HL 18.6 g 1F ke
B K IE AR AR 63, LLIE O be-BS 1R £ B
(10 : 0—0 : 10> BHEEVEMTT 19 N5y, GIHAL5
9 10, KA IEARRERA: (R, DUE Cbi-BE R LG
(10 : 0—0 : 10> BEFELEM, HEIMLEY) 7(31.1 mg)
11 (4.6 mg) . ¥ 10.2 g BAR L BREHR 7> AT IEARKE
JRERE A, LAGUT-FEEE (10 0 0—0 & 10D BAEEVEML,
315 440 A3 9 Ptk &9 9 (2452 mg).
GRSy 2 R 3, SR IEAHRERCRE (B, LLGEU-H
BE (10 1 0—0 @ 10) BREEVENE, 201654 3 (20.3
mg) 8 (29.0mg): HIHFAS 6~8, KHIEAHAE
AR, DLAU - (10 2 0—0 & 10D BREEUE,
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HEMEEM 12 (6.6 mg). HL30.1 g KA FIH
KALBIEAE IS 5, H H0. 75% 48 50%Z
BE. 2l CFERFEVEIAS 4 N0y, A 2 KA A
A (ODS), LAFEE-7K (02 10—10 : 0)
FEEEVENL, 732A% 10 (71.2 mg).

3 kT

&Y 1 gk (HEE). HR-ESI-MS m/z:
361.093 6 [M+H]" GII51H 361.092 3), #iwdlsr
TR A CisHi0s. ' H-NMR (400 MHz, CDCl3) 6: 7.79
(1H, s, H-2), 6.42 (H, s, H-8), 6.62 (1H, d, J= 1.6 Hz,
H-2'), 6.60 (1H, d, J = 1.6 Hz, H-6'), 12.99 (1H, s,
5-OH), 3.94 (3H, s, 6-OCHj3), 3.83 (3H, s, 4-OCHj3),
3.81 (3H, s, 5-OCH3); "*C-NMR (100 MHz, CDCl5)
d: 153.29 (C-2), 126.6 (C-3), 181.1 (C-4), 152.6 (C-5),
130.5 (C-6), 155.3 (C-7), 93.3 (C-8), 153.34 (C-9),
106.4 (C-10), 123.2 (C-1"), 108.7 (C-2'), 149.4 (C-3"),
135.8 (C-4"), 1523 (C-5"), 105.5 (C-6'), 60.9
(6-OCH3), 61.0 (4'-OCH3), 56.0 (5-OCH3). 454
2D-NMR £ , FE5SCikiE e, %eihs
1 S REHIT.

e 2: AtdiiE (FEE. HR-ESI-MS m/z:
659.167 8 [M+Na]" (V5454 659.158 8), e H:
43T H CyH3016. 'H-NMR (400 MHz, CD;0D) 6
7.98 (1H, s, H-2), 6.69 (1H, s, H-8), 7.36 (2H, d, J =
8.4 Hz, H-2', 6'), 7.08 (2H, d, J = 8.4 Hz, H-3', 5'),
4.88 (1H, d, J = 7.6 Hz, H-1"), 432 (1H, d, J = 8.0
Hz, H-1""), 3.96 (3H, s, 5-OCH3), 6.01 (2H, s, 6,
7-OCH,0-); “C-NMR (100 MHz, CD;OD) &: 152.3
(C-2), 125.4 (C-3), 176.5 (C-4), 141.5 (C-5), 135.6
(C-6), 154.1 (C-7), 93.0 (C-8), 155.4 (C-9), 113.1
(C-10), 126.2 (C-1"), 130.7 (C-2'), 116.6 (C-3"), 157.7
(C-4), 116.6 (C-5"), 130.7 (C-6'), 100.8 (C-1"), 74.3
(C-2"), 77.0 (C-3"), 70.5 (C-4"), 76.9 (C-5"), 68.9
(C-6"), 103.5 (C-1"), 73.9 (C-2), 76.8 (C-3""), 70.7
(C-4"), 77.0 (C-5""), 61.8 (C-6"), 60.3 (5-OCH3),
103.0 (6, 7-OCH,0-). &4 2D-NMR 253, If5 ik
HIE EERE, e A 2 ke SR B2 -4-[0-B-D-
NECHR 81 287 (17— 6"")-B-D-HL IR A 25 4 1]

&Y 3: B AK. 'HINMR (400 MHz,
CDs0D) 6: 5.57 (1H, dd, J = 12.8, 3.2 Hz, H-2), 2.71
(1H, dd, J = 17.2, 3.2 Hz, H-3a), 2.85 (1H, dd, J =
17.2, 12.8 Hz, H-3b), 5.91 (1H, s, H-8), 6.71 (1H, d,
J=8.0 Hz, H-3"), 7.04 (1H, dt, J = 8.0, 1.6 Hz, H-4"),

6.77 (1H, t, J = 8.0 Hz, H-5), 7.34 (1H, dd, J = 8.0,
1.6 Hz, H-6"), 3.68 (3H, s, 6-OCH3); "*C-NMR (100
MHz, CD;0D) &: 76.1 (C-2), 43.1 (C-3), 198.8 (C-4),
156.6 (C-5), 130.5 (C-6), 160.5 (C-7), 96.2 (C-8),
160.8 (C-9), 103.5 (C-10), 126.8 (C-1"), 155.3 (C-2"),
116.2 (C-3"), 130.3 (C-4"), 120.7 (C-5"), 127.6 (C-6"),
61.0 (6-OCH3). 454y 2D-NMR 45 %, I 5 ik iE
HRH), SE b 5 3 0 5,7, 2- = Hk-6- IR L

A 4: B0 EARCH ) . "H-NMR (400 MHz,
DMSO-ds) d: 8.31 (1H, s, H-2), 7.00 (1H, s, H-8),
733 (2H, d, J = 8.4 Hz, H-2', 6), 6.79 (2H, d, J= 8.4
Hz, H-3', 5), 3.89 (3H, s, 5-OCHa), 6.18 (2H, s, 6, 7-
OCH,0-), 9.50 (1H, s, 4-OH); "C-NMR (100 MHz,
DMSO-ds) 0: 151.5 (C-2), 124.7 (C-3), 174.5 (C-4),
140.9 (C-5), 136.4 (C-6), 153.0 (C-7), 94.1 (C-8),
154.4 (C-9), 113.7 (C-10), 122.9 (C-1), 130.7 (C-2"),
115.3 (C-3'), 157.6 (C-4"), 115.3 (C-5"), 130.7 (C-6"),
61.3 (5-OCH3), 103.1 (6, 7-OCH,0-). 454 2D-NMR
Zig, JEESCERIRIE AT, %A 4 hes

&Y 5. B K. 'THINMR (400 MHz,
DMSO-dg) 6: 8.42 (1H, s, H-2), 6.88 (H, s, H-8), 7.38
(2H, d, J = 8.4 Hz, H-2, 6'), 6.81 (2H, d, J = 8.4 Hz,
H-3', 5'), 12.92 (1H, s, 5-OH), 6.17 (2H, s, 6, 7-
OCH,0-), 9.59 (1H, s, 4-OH):; "*C-NMR (100 MHz,
DMSO-ds) d: 153.0 (C-2), 122.1 (C-3), 180.9 (C-4),
1413 (C-5), 129.6 (C-6), 154.4 (C-7), 89.4 (C-8), 153.9
(C-9), 107.4 (C-10), 120.9 (C-1'), 130.2 (C-2"), 115.1
(C-3"), 157.5 (C-4"), 115.1 (C-5"), 130.2 (C-6'), 102.8 (6,
7-OCH,0-). £54 2D-NMR 455, Jf5 CkikiE bt
SO, SR A 5 S R G,

&M 6: KA . HR-ESI-MS m/z: 247.064 6
IM+H]" GIFEAE R 247.060 6), #iEHn RN
Ci3H100s. 'H-NMR (400 MHz, DMSO-d;) J: 5.83
(2H, s, H-3, 5), 7.55 (2H, d, J = 8.4 Hz, H-2', 6'), 6.78
(2H, d, J = 8.4 Hz, H-3', 5"), 9.63 (2H, s, 2, 6-OH),
10.16 (1H, s, 4-OH), 9.54 (1H, s, 4-OH); "*C-NMR
(100 MHz, DMSO-dg) d: 107.0 (C-1), 158.3 (C-2, 6),
94.7 (C-3, 5), 160.8 (C-4), 131.1 (C-1"), 131.8 (C-2/,
6"), 115.1 (C-3", 5), 161.8 (C-4"), 194.8 (C=0). 4i&
2D-NMR 453, Ff55 3cikdion b, Soe e &4
6 } 5 R .
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& 7. BH K. '"H-NMR (400 MHz,
CDCly) 6: 8.03 (1H, s, H-2), 6.47 (1H, s, H-8), 7.04
(1H, d, J= 7.6 Hz, H-3"), 7.31 (1H, dt, J= 7.6, 1.2 Hz,
H-4"), 6.95 (1H, t, J = 7.6 Hz, H-5'), 7.11 (1H, dd, J =
7.6, 1.2 Hz, H-6"), 12.09 (1H, s, 5-OH), 3.85 (3H, s,
6-OCHs), 3.92 (3H, s, 7-OCH3), 7.95 (1H, s, 2'-OH);
BC-NMR (100 MHz, CDCl3) &: 154.9 (C-2), 122.2
(C-3), 181.3 (C-4), 157.0 (C-5), 127.7 (C-6), 158.4
(C-7), 95.6 (C-8), 148.5 (C-9), 103.8 (C-10), 118.7
(C-1'), 155.0 (C-2'), 118.7 (C-3"), 129.8 (C-4'), 120.3
(C-5"), 128.8 (C-6"), 60.8 (6-OCH3), 55.5 (7-OCHs3).
454y 2D-NMR 4558, 95 Scakapas s, %e itk
HEYT N5, 2- -6, 7- A IR T U

Y 8: WM A. 'H-NMR (400 MHz,
DMSO-dg) &: 8.36 (1H, s, H-2), 6.50 (1H, s, H-8),
7.14 (1H, d, J= 2.0 Hz H-2"), 6.83 (1H, d, J = 8.2 Hz,
H-5"), 6.99 (1H, dd, J = 8.2, 2.0 Hz, H-6'), 13.08 (1H,
s, 5-OH), 3.76 (3H, s, 6-OCH3), 10.76 (1H, s, 7-OH),
3.80 (3H, s, 3'-OCHs), 9.15 (1H, s, 4-OH); "*C-NMR
(100 MHz, DMSO-dg) 6: 154.2 (C-2), 121.7 (C-3),
180.5 (C-4), 153.2 (C-5), 131.4 (C-6), 157.4 (C-7),
93.8 (C-8), 152.6 (C-9), 104.8 (C-10), 121.8 (C-1"),
113.3 (C-2"), 147.2 (C-3"), 146.7 (C-4'), 115.2 (C-5"),
121.6 (C-6'), 55.7 (6-OCH3), 59.9 (3'-OCH3). Ziéy
2D-NMR &5, J45 Scijdis o™, % te &4
8 HFEH I E B,

WEW 9: wHEKA, [a])-40.0° (¢ 0.08,
MeOH). HR-ESI-MS m/z: 515.117 2 [M+Na]" (i}
HAE 515.116 5), #fiE I 1200 CpHpaOrps AN
FIPEH 12, 'H-NMR (400 MHz, CD;0D) ##75 (%
D, WAEY 9 bl S FHER M. 17T
AT 7 AR TR S0 "H-NMR [FRIHIX 6y 8.12
WA 1 ARSI s 0, XS AR AL A 4E R
¥ b H2 ALIORHE I . E 4 DN DT R TR S, o
6.43 AbIFI9%B0 s W A TR H-8 {7 [ RFIEUEE s 6y 7.05~
7.25 RAPAE 3 A ERG IR TE50: oy 7.06
(1H, dd, J = 8.4, 2.0 Hz), 7.24 (1H, d, J = 2.0 Hz),
7.21 (1H, d, J = 8.4 Hz), ¥iH B &Ny C-3"F1 C-4'{if
WA BeAt, i3 X oy 3.87 (3H, s) A113.90 (3H, s)
AEI AR S UL Z A E A 2 NS DLRS
PP RZ B T S R B E B (iristectorigenin
B MRS, 0u4.94 (1H,d,J=7.2
Hz) JHEuIEE R 75, on 3.30~3.80 (6H, m)

N B HAB R T4 S . PC-NMR (100 MHz,
CD;OD) ' (£ 1), WEEEMIBAS 5204 oc 102.8
(C-1"), 74.9 (C-2"), 78.3 (C-3"), 71.4 (C-4"), 77.9
(C-5"), 62.6 (C-6"), PEIRILLER TAFAE B-D-NL I ]
2RI,

£1 L&Y 9# 'H-.NMR F1 "C-NMR ##E
Table 1 'H-NMR and “C-NMR data of compound 9

30 Ou d¢
2 8.12 (1H, s) 155.5
3 123.8
4 182.4
5 155.0
6 132.9
7 158.9
8 6.43 (1H, s) 95.1
9 154.6
10 106.7
I 127.2
2' 7.24 (1H, d,J = 2.0 Hz) 114.9
3/ 150.6
4 148.1
5’ 721 (1H, d,J = 8.4 Hz) 118.0
6 7.06 (1H, dd, J=84,2.0Hz)  122.9
1" 4.94 (1H, d,J = 7.2 Hz) 102.8
2" 74.9
3" 783
4" 714
5" 77.9
6"a 3.71(1H, dd,J=12.0,52Hz)  62.6
6"b
W AT 3.30~3.60 (SH, m)
6-OCH; 3.87 (3H, 5) 60.9
3'-OCH; 3.90 (3H, s) 56.8

HMBC i, 5 m 55 115 5 on 4.94 (H-1")
5 6c 148.1 (C-4") K, ULHIRIERAE B 28 C-4'47,
2ANHEIE R 55 on 3.90, 3.87 43515 oc 150.6
(C-3") Ml 6c 132.9 (C-6) M5, Ui FAILIEE B
R C-3'H1 A BF C-6 i HABFZ) HMBC k&0
FEAHAS B LK 1. EAh, 6n4.94 (H-1") Rl 6y 7.21
(H-5") [—4E NOE SEEGAMEE— Dl T Hoplid e
1E B I C-4'fz; 29X oy 4.94 (H-1") SATIERERK
i, on 7.21 (H-5") 2742 NOE ¥4 i f5 55 4% ou
721 (H-5") BHTIERRIER T, on 4.94 (H-1") 774
NOE #2545 5. it L LS, #E iz
N P % B 4-0-B-D-HIZ R, 2 1 AN
TR EY), 2 hEhS R, g5 1.

AW 10: L EOH K. "H-NMR (500 MHz,
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E1 &4 9 wLifnEEa HMBC 4%

Fig. 1 Structure and key HMBC correlations of compound 9
CsDsN) 6: 8.19 (1H, s, H-2), 6.76 (1H, s, H-8), 7.48
(1H, d, J=2.0 Hz, H-2'), 7.83 (1H, d, J = 8.0 Hz, H-5),
7.38 (1H, dd, J = 8.0, 2.0 Hz, H-6'), 5.67 (1H, d, J= 7.0
Hz, H-1"), 5.13 (1H, d, J = 7.5 Hz, H-1""), 3.97 (3H, s,
6-OCHs), 3.82 (3H, s, 3'-OCH;); "“C-NMR (100 MHz,
CsDsN) d: 154.6 (C-2), 122.8 (C-3), 181.8 (C-4), 155.0
(C-5), 133.2 (C-6), 159.6 (C-7), 95.4 (C-8), 154.3 (C-9),
106.5 (C-10), 1262 (C-1'), 114.8 (C-2'), 150.3 (C-3'),
148.4 (C-4'), 117.3 (C-5'), 123.3 (C-6'), 102.7 (C-1"),
75.8 (C-2"), 78.8 (C-3"), 71.5 (C-4"), 78.9 (C-5"), 70.0
(C-6"), 105.7 (C-1"), 752 (C-2"), 784 (C-3"), 72.1
(C-4), 78.9 (C-5"), 63.1 (C-6"), 60.8 (6-OCH3), 56.5
(3'-OCHs). 4545 2D-NMR £ F, Jf-15 Sk b,
HOEEY 10 AT HE B 4'-[O-B-D-Ns %
HEHL- (1" —6"")-B-D-MH IR A 4B ] o

&P 11: A8 K. "H-.NMR (400 MHz, CDCl5)
8:5.03 (1H, d, J = 11.6 Hz, H-2), 4.51 (1H, d, J = 11.6
Hz, H-3), 6.07 (1H, d, J = 2.0 Hz, H-6), 6.01 (1H, d, J =
2.0 Hz, H-8), 7.44 (5H, m, H-2'~6"), 3.40 (1H, s, 3-OH),
11.14 (1H, s, 5-OH), 3.76 (3H, s, 7-OCH;); “C-NMR
(100 MHz, CDCly) 6: 83.4 (C-2), 72.4 (C-3), 195.8
(C-4), 163.6 (C-5), 95.5 (C-6), 168.9 (C-7), 94.7 (C-8),
162.9 (C-9), 100.8 (C-10), 136.1 (C-1"), 127.5 (C-2'),
128.7 (C-3'), 129.4 (C-4), 128.7 (C-5'), 127.5 (C-6'),
55.9 (7-OCHs). &if 2D-NMR 255, 5 SCik4RiE L
XL, St A 11 L

& 12: A A. '"H-NMR (400 MHz,
CsDsN) 6: 5.35 (1H, s, H-6), 1.10 (3H, d, J = 6.5 Hz,
H-21), 0.98 (3H, s, H-19), 0.93 (3H, s), 0.89 (3H, s),
0.87 (2H, s), 0.66 (3H, s, H-18), 5.04 (1H, d, J = 6.8
Hz, H-1'), 3.90~4.60 (6H, m, H-2"~6"), 4.04 (1H,
m, H-3); “C-NMR (100 MHz, CsDsN) 6: 39.5 (C-1),
32.3 (C-2), 80.2 (C-3), 41.3 (C-4), 142.9 (C-5), 123.9
(C-6), 34.2 (C-7), 34.1 (C-8), 52.4 (C-9), 38.9 (C-10),
25.4 (C-11), 31.5 (C-12), 44.5 (C-13), 58.8 (C-14),
28.5 (C-15), 42.0 (C-16), 58.3 (C-17), 14.0 (C-18),

21.4 (C-19), 38.4 (C-20), 21.1 (C-21), 362 (C-22),
30.5 (C-23), 48.1 (C-24), 32.0 (C-25), 23.3 (C-26),
22.0 (C-27), 26.5 (C-28), 14.2 (C-29), 104.6 (C-1"),
77.3 (C-2), 80.6 (C-3"), 73.7 (C-4"), 80.4 (C-5'), 64.9
(C-6")o 15 B-HHE I Hrox I Sl SR 2 08 [ — B 5, JF
ek — 8, %t 12 o B M.
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