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Two New Flavonoids from Kalimeris integrifolia
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(“ Anhui Key Laboratory for mordern Chinese Materia Medica, School of Pharmacy, Anhui University of
Chinese Medicine, Hefei 230012)
(® Guangdong Provincial Key Laboratory of Applied Botany, South China Botanical Garden,
Chinese Academy of Sciences, Guangzhou 510650)

Sun, Yunpeng”  Wang, Zheng® Wang, Gang™*

Abstract Investigation on Kalimeris integrifolia resulted in two compounds by means of various chromatographic tech-
niques (silica gel, Sephadex LH-20, RP-LC and Pre-HPLC). Their structures were determined as 5,8-dihydroxy-2-(3-hydroxy-
4,5-dimethoxyphenyl)-6,7-dimethoxy-4H-chromen-4-one (1) and 5-hydroxy-6,7-dimethoxy-2-(4-methoxyphenyl)-4-oxo-4H-
chromen-8-yl 2-methylbutanoate (2) on the basis of extensive spectroscopic analyses including MS, IR, UV, 1D- and 2D-
NMR. Among them, compounds 1 and 2 are two new flavonoids, named as kalinturflavone A (1) and kalinturflavone B (2).
Keywords Kalimeris integrifolia; Asteraceae; chemical constituent; flavonoids

A5 25 R 2 SR MY (Kalimeris  integrifolia
Turcz.ex DC.), A4 5= B H 40 k) . miE=
B Amie. BE0. anEsE, FEAT I, K
G WEN B9, JRERER M IX B oA, oA T
B HAS, PRAALE AR, (paeARD) Bl g, 4
MR PRE, BFERRE. Bz SRk
i B4 Nk, WA SCEIRIE D A 5 22 R AR
FEIRIE A, AR L — B S A G T, A
L2 i B IR AR AR mER. B, MIRSEZ Fh
KRB, AT T IR A AR K B e R 7B 0L

T IR L 2 B A R AR AR =, I A 4
G 22 F0E 2% 8 &R E) R 2 By 22 Sk, FRATT 4
M 22 AT TR L, I B aife A3 3 2 N
()35 B4k &4, iz F HR-ESIMS, 1D 1 2D NMR 2561
FR W EH AW RIS 14 Kalinturflavone A (1)l
Kalinturflavone B (2)(E 1). H RS54k &9 BG40 H)
MMP-9 A3 ) A 72 43 39101 FE b e 400 B
HL-60, SMMC-7721, A-549, MCE-7 Fll SW480 % fT 73 &
RIS 1A 2 HEATIE PRI, (R TR AR
§9(ICs50>40 umol/L).
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B1 a1 f2 e
Figure 1 Structures of compounds 1 and 2

1 ZER5VE
11 EW 1 NEHEE

FOARIRG: S EY), HR-ESI-MS 45 AL &Y%
THA CHiOy (m/z 389.0894 [M—H] , 5 EHAN
389.0878), A 11 MAHIAIE. 7F IR JeiHh, 3419,
1657+ 1615 F1 1594 em ™' AR IS Bow, 1240 SR
AEFRIE . BRIE. IR, 4 UV K () 7E 306 nm I
Wiy, 256 SRR -8Rk I S FH ) B HE T Z AL G —
HEAZAE A, B 'H NMR 8 537 5% 5 12.35 (s, 1H)
S U W R R i 5 R R T i SR S P LR ) U, 0
HSQC 4EMISCIE RILAIES 6 6.98 (s, 1H)S5WE+
5104.2 (C-3)IEAHG, BT LA 8 kg A C 3R 3 S AL A S
5, AT DAY N R A, A
AN BG5S 5 9.69 (s, TH)F 9.33 (s, IH) AP AN R 3
155, MAMIE o731 (d, J=1.6 Hz, IH)H1 7.24 (d, J=
1.6 Hz, 1H)Z/~ N#E] AB 247 B #£.E 2'-H fl 6'-H
&%, JFHBT H2M H-6'{5 5 K HES, Frelal%n B I
I AHURIEARIRR, R RT A 370 5L R U R 7 0 A
PRI A, X — A eT BhE R HSQC A1 HMBC —
YEAE RIS FEAT IR UE . HEGE T S X A RIE(E S
5 3.95 (s, 3H), 3.89 (s, 3H), 3.83 (s, 3H), 3.76 (s, 3H) A %/l
Ak & DA AR SE, JREE A IR S5 Rl A1 A SR 40
PeHAR, I HMBC —4EAHOCIERT%N 6 3.83 (s, 3H,
OCH;)5 136.2 (C-6)#f2%, 3.95 (s, 3H, OCH;3)5 148.1
(C-7)#H%, 3.76 (s, 3H, OCH;)5 139.8 (C-4")#{15%, 3.89
(s, 3H, OCH3)5 153.5 (C-5"#2%, FH 12.35 (s, 1H,
OH)5 144.6 (C-5), 136.2 (C-6), 106.5 (C-10)4H5%, 9.33
(s, 1H, OH) 148.1 (C-7), 130.7 (C-8), 141.4 (C-9)H%,
FTEA 6+ 7. 4'J 5" E¥HESE; 9.33 (s, 1H, OH)5
130.7 (C-8)F13%, 9.69 (s, IH, OH) 5 150.9 (C-3")4H%, fr
PL 8 A 3RAERIE(E 2). 4 ERTR, 35 CHR[8~12]
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X, Mz BN 5,8 " FRR-2-3-F - 4,5- - HE
FHY-6,7- ~ FEIEAH- O IE-4-TH(E 1), i A
Kalintur-flavone A, 3 '"HNMR. "*C NMR ##E .3 1.

B2 A1 M2 1FEE HMBC (— ) ROESY (»— )%
Figure 2 Main HMBC (~—) and ROESY (»~—) relevant of
compounds 1 and 2

12 HEY2MEHLEE

B R (FFEY), HR-ESI-MS %45 HAL & 713K
N CasHauOg (m/z 427.1399 [M-H] ™, iH5AE 4 427.1398),
PORE 12 DNAMAE. @i soeiE . . Akl
BT IRZACE D S AW 1 BIZSE RIS, HR A B 2R
WEY, B EMMEIERSE S HEY 1 ARKEDT
— AN AR, 2 THARE, DR, —
AR — AN, B "HNMR #9 67.76 (d, J=8.8
Hz, 2H), 6.98 (d, J=8.8 Hz, 2H)% 7/~ B ¥ N L HUC KR,
i HMBC ZEFHCIE R AT 6 3.96 (s, 3H, OCH3)5
136.5 (C-6)13%, 4.02 (s, 3H, OCH;)5 151.7 (C-7)Hi%,
3.88 (s, 3H, OCH:)5 162.7 (C-4)AHK, HIMLAHICHT 0 3
AL AL E; i HSQC A 'H-"H COSY —#ikHo%
HERDRGE AN S, — NI, — AN BRI — AN
BERERLR, UM 2-F2E T RRERAEH], 2T A ¥R B
bk 8 froh AT AR, B LAtk R BeLE 8 A7 L5 2l B)
¥ pkig, I HiEiE ROESY 4l ocit vl & 2 577 H %
A5 7 EE EREAMHERE 2). LB, 53
BR[13, 1410008, e i EYN S-Fdk-6,7-— F A Jk-
2-(4'- AR L IR 3 )-4- AR -4H- 0 075 -8-(2- B T R TR
(Kl 1), fiv4 N Kalinturflavone B, H 'H NMR. *C NMR
e W 1.

2 ZHES
2.1 UE5SEF

JFi i i Waters AutoSpec Premier P776 fll Xevo TQ-S
JRRE SO 5 (32 B Waters 2 A A 77); KAMGIE B
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#£1 k&% 1 (600/150 MHz, DMSO-dg)#ll 2 (600/150 MHz,
CDCl3)f] NMR %4

Table 1 NMR data of compounds 1 (600/150 MHz, DMSO-d)
and 2 (600/150 MHz, CDCls)

No. : ! - 2
oy (Jin Hz) oc oy (JinHz) Jc
2 163.6 164.2
3 6.98 s 1042 6.56s 104.2
4 182.9 182.7
5 144.6 151.6
5-OH 12.35s 12.74 s
6 136.2 136.5
7 148.1 151.7
8 130.7 123.1
8-OH 9.33s
9 141.4 144.5
10 106.5 106.7
1" 174.4
2" 2.80~2.78 m 41.1
3" 1.41d(7.2) 17.0
\ 1.95~1.93 m,
4 1.72~1.69 m 26.8
5" 1.09 t (7.6) 11.7
6-OCH; 3.83s 60.5 3.96s 61.0
7-OCH;  395s 612 4.02s 61.4
Iy 125.8 123.4
2 7.31d(1.6) 108.1 7.76d(8.8) 128.1
3 1509 6.98d(8.8) 114.4
3'-OH 9.69 s
4 139.8 162.7
5’ 153.5 6.98d(8.8) 114.4
6 7.24d(1.6) 102.3 7.76d(8.8) 128.1
4'-OCH; 3.76s 60.1 3.88s 55.5
5-OCH; 3.89s 56.0

Shimadzu double-beam210A 4847366 TH(H AR
ADIE, 15 mH WRS-2 BYE s A (A A BDOE 22 A
|AEDME, e HE SEPA-300 £ 7R e e (H
A Horiba)lll i€, M H4REAE 1 Bruker Avance I11-600
W€ (H£H Bruker 24 74 77), LA TMS NN FR; 0 HBLF0
#4% HPLC 4> %)~ Agilent 1100 HPLC #UA1 Agilent
1200 HPLC 7, ¥:i%% 5 DAD 2%, 43 #r A% NP
TUAE, &M o, MRS N H sh R AR (SR
GRS A A L), A GBi% M~ Agilent Zorbax
SB-C18; il & A ik 4+ [F] y Agilent Zorbax SB-C18; IF
IR EHTRERL(80~100 H 1 200~300 H)LLJK GF,s, Tl
il e B b 35 Hh 7 S R AL T A2 P Rp-18 RAHEEAR
(40~75 pum)H1 H A Fuji silysia 14572 &4 7%, Sephadex
LH-20 A3 8t Amersham Biosciences 2 &) 77 .

2.2 EYR

ST 25t 2014 48 9 AR T A MBS 2,
Co GBS 2K T 2 A F 0 1L 5
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B 22§ 4= 5 2= (Kalimeris integrifolia Turcz.ex DC.)
THE4 . EUEAR A (No. 201409) 77 HULE 2 h 22 245 K
2 RIRGIACZE T FU .

23 ERSE

AT 2 T ) 13 kg, 80% ZBE AL FEEL 3
R, BIR 2 h, GIHRBURIRERS G, /53] 2568 g 17
B, BECRH EAREREENT DL & - R AT 8)
AHEAT R EESEL, YEM S 3R] MI~MT7 BN
CH,CL,/MeOH (V' : V=30 : 1, 20 : )P/ &R M4 @it
IEAREE AR ENT, CAIVCAHHE) @ (LR 4BE=50 © 1,
30:1,20:1,15:1,10:1,5:1,3:1,2:1,1: 1]k
FELERL, 2 AR (TLOR NG & H AR 3515 2] 4
MMyl ~Mad), Myl JCE G BHRZ IEARRE A Z T
PAV(CA i) - M(GERCBE=30 11,201, 15: 1,10 :
1,5:1,3:01,2: 1,1 D 1BEEESEN, TLC K56 FFHH
LR FEAF 2] 7 DN My 1~My7), Myd ZIEFREE
FEENTVCAmES) @ VAE)=15:1,10:1,5:1,3 .1,
201, 1 1BREESRRL, TLC KRG &R i S5 21
9 MEAF (M1l ~My149), Myys3 JECE JEHTH PLEE LITTE,
WUTTE SRR B 5, VUSRS, A SRR AT E T
At J5 R A 2 (316.7 mg); My5 L IEAERFEZ
T VCHEE) - V(RE=15:1,10:1,5:1,3:1,2:
1,12 UBBEESEE, TLC RS A FEA LR 315 2 9 4
ZH 53 (Myzs1 ~My359), Myss6 Hij SR AR ENT 44k j5 15
FLAY) 1(30.6 mg).

Kalinturflavone A (1): & ARG, &5 251~
253 °C; 'H NMR Al °C NMR ##5 1.3 1; UV (MeOH)
Jmax [1g &/(Lemol 'scm ")]: 306 (4.35), 207 (4.52) nm; IR
(KBr) vimax: 3419, 1657, 1615, 1594, 1485, 1458, 1430,
1387, 1231, 1106, 1031, 1000, 960, 845 cm™'; HR-EI-MS
caled for CjoH 70 ((M—H]™ 389.0878, found 389.0894.

Kalinturflavone B (2): # &k K, & & 110 ~
112 C, [a]y —3.4 (¢ 0.013, CHCL); 'H NMR f1 "C
NMR #4 W& 2; UV (CHCL) Apa [lg &/(Lemol '+
cm )]: 327 (4.30), 283 (4.23) nm; IR (KBr) viy: 3443,
3427, 2969, 2937, 1756, 1657, 1603, 1577, 1508, 1487,
1463, 1431, 1376, 1262, 1220, 1184, 1114, 1067, 1030,
1012, 834 cm ™ '; HR-ESI-MS calcd for Cp3Hp305 [M—H]™
427.1398, found 427.1399.

i Bh A1 (Supporting Information) Hift54 1 A1 2 (1)
UV, IR i, HR-EIMS i, 1D NMR 1 2D NMR 4. iX
L L AT PA Ao 3% AT X 35 (http://sioc-journal.cn/) b R
.
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