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A new diphenylpropanoid from Cassia floribunda
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Abstract: Objective To study the chemical composition of the stems and leaves of Cassia floribunda. Methods The chemical
constituents from stems and leaves of C. floribunda were isolated by silica gel MCI, RP-1s, TLC, and HPLC methods. Their structures
were elucidated by spectroscopic methods and physicochemical properties. Results Eighteen compounds were isolated from the 90%
EtOH extract of C. floribunda and their structures were established as cassia cis-trans diphenylpropanoid (1), ethyl
p-hydroxycinnamate (2), shonanin (3), dibutyl phthalate (4), 1,6,8-trihydroxyl-3-methyl-anthraquinone (5), 2,5-dimethyl-7-hydroxyl-
chromogen, (6), 2-(2'-hydroxypropyl)-5-methyl-7-hydroxytryptophan (7), 4',7-dihydroxy-5-methoxy flavone (8), chrysoeriol (9),
kaempferol (10), apigenin (11), 3-methoxy quercetin (12), 6-demethoxycapillarisin (13), 7,4'-dihydroxyflavone (14), luteolin (15),
butin (16), liquiritigenin (17) and eriodictyol (18). Conclusion Compound 1 is a new compound, and 2—18 are isolated from this
plant for the first time. At the moment, 2—4, 8, 9, 11, 13, 14, 16—18 are isolated from Cassia for the first time.
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Hert B Cassia floribunda Cav., X %61,
MAEK, 2 ERHR IR 25 A AR BB A
Yo Ny (PR (Be2t) DR, wher, M3,
IKEIN AR, AT FHBLRIT MBI R H Tt e
SN PR ERZKEHIX, AEEEE. S
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[ A A S SR B R B A S B T e s b, s
M IRE F R, 3 SR s R
Y, ARSCERGH P AL B AT A AT, A
SrESRE] 18 MR EY (B 1, J3 5 ek i
R RN E (cassia cis-trans diphenylpropanoid,
1. RAXNFIERNER OB Cethyl p-hydroxy-
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Fig.1 Structures of compounds 1—18
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13. 14, 16~18 N IR MR B 7> E 153,
1 UESHR

Perkin Elmer spectrum 100 FT-IR ZLAMEHEX
(Z£H Perkin Elmer 2+ %) ); Shamashim UV 2401 )%
WAL (PHARWE TOAES A R A F]D; Bruker AM-400
SR (£ E Bruker A 5] ); Waters Vion IMS
QTof mass =7 PHIIE (Waters AF]); il
HPLC (Waters A &) ): Waters Acquity UPLCH-Class,
Ultimate XB-Cs (250 mm X 4.6 mm, 5 um) il fF;
il % HPLC CAEIAT]D: Agilent 1100 15 3807K
1Y, Zorbax SB-Cis (250 mm X 10 mm, 5 pm)
itk %k Sephadex LH-20 (GE-Heslthcare). #i:
R LR (100~200. 200~300 H) LK #E 0
i (TLC) FERIRINNT il r AL T /=i MCI
GEL CHP20P (75~150 pum) 1 HA =350 7] 477,
TLC Rt FA 5% HaSOs LB, 1REJEIR
TIE YA Aok, EERRSIH A K T
Wl —F k. TERE. BER O, =rafEmmiai
P REBRAT s AT aiHEE, RET G E R
i A PR o

25T 2016 4 10 H R H = F4A EXURAAM
2PN o N 7 R R YN IES € e IS AR & e M|
YLBH B AR Y6 W B Cassia floribunda Cav. )25
o K SRS IR 2RI 2 5 B T 9t P 38 XA B T
s 40 H, #%H.

2 RESENE

JE PR B 25 30 kg, ¥ 40 H, S35 FH 90%
AR NI 3 IR, BRHRHEN20L,
JEk4E, H2E 1.1kg, 100~200 HEEGHERE, 1E
FHAE IR (A DA = S fe- B (300 1,200 1.9 ¢
1. 8:2. 73, 6:4. 1:1) BAEWEIAS] 5 AN
55, 4ra4 MCLAERLVHEE-ZK (90 1 10) Helifs 2
s A~E.

W B (16 g) %4 200~300 HAEA:, —&H
Fe-BE iR CBEBR B BEML, 193] 7 ML Zidh Bl~
B7. B4 #4r (500 mg) FIH HPLC #5454k
tt.: K H] Agilent Zorbax SB Cs i AH i F (250
mmX22 mm, 5 pm), PL 54% F BEK ARSI,
AFR R 3 mL/min, 7> HI7E r=15.3 min Al r=17.9
min 5 F{LEY 1 (15 mg) 12 (20 mg), B2 #B%
(280 mg) £ J #H HPLC il £ (3 (FHEE-7K 85 15,
®R=12.72 min) ZEHAGEINAEY) S (50 mg). B4 il
7y (150 mg) £ A HPLC il % (i (FHEE-/K 84 :

)

I

=

16, t=10.72 min) ZiL1FEMLEY 4 (25 mg).

W C (30 g) & xAH RP-js it (HEE-7K
60 : 40—~100 : 0D 43k 15 NMHA 4 C1~Cl5,
W C3 (573 mg) i#— P H IEARERAE 7 55, A i
Fk-PNBA (50 21220014 102 1 11 1) BREEVEME,
FZ B 03+ Sephadex LH-20 (FHEE) 53] 6 4
iR s C3a~C3f. s C3b (25 mg) &%
HPLC 4 &4tk (ZHE-/K 40 1 60, R E 3
mL/min, %x=11.30 min) HFELEY 3 (8 mg). il
43 C3d (90 mg) £l % HPLC 4r & 4ift (ZJ%-
7K 30 : 70, MEBUAE 3 mL/min, ®=11.74 min) 5
FMEEY 6 (20 mg). Jit4r C3f (150 mg) &l
#% HPLC 7y &2l (HEE-/K 80 120, AFIE 3
mL/min, %=10.25 min, ®&=20.29 min) HFLE
"8 (15mg) A9 (20 mg).

WD (26 g) Al RP-1s (A4 CHIEE-/K
40 : 60—100 : 0) 4rEk 12 NSNS D1~D12.
WA D12 (1 784 mg) #t— F IE AR AE 20 55,
FMEE-PIER (50 01, 2001, 101 1:1) B
Yelii, 75307 ANHRS D12a~D12g. #it4r D12d
(151 mg) Z¥Hhl#% (HEE-/K 65 135, (ARE 3
mL/min, ®=9.78 min, ®=10.59 min) BRI ED
10 (15mg) Al 11 (20 mg). ¥4 D11 (3 494 mg)
B0 F IEARE AR 20 28, Vi k- R (50
1,201, 10 214 12 1) BEEESEN, 152)8 ANy
4 Dlla~DI11h. 4> D11d (1 163 mg) £l
7% (HIEE-7K 60 @ 40, AR E 3 mL/min, /rR=11.51
min, &R=14.53 min) fFEMLEY 12 (30 mg) 113
(45 mg). ¥4 D10 (517 mg) i35 F IEMIRERS
AP ES, AhBE-PIER (50:1.20:1.10: 1. 1: 1)
FREEGEL, 193] 4 N5 D10a~D10d. sy
D10c (163 mg) £l & (HEE-/K 65 © 35, R
& 3mL/min, ®=7.1min) fF2LEY 15 (30 mg),

s> Dllc (249 mg) ZEEHR tiEFE Sephadex
LH-20 (HEE) 58] 3 NMH5 % Dllca~Dllcc.
Fiisr Dllca (60 mg) FR&Y:Hil& (LME-/K 25 ¢
75, R E 3 mL/min, ®=12.32 min) 52L&
Y14 (12 mg). i D7 (1 144 mg) #H—LHIE
FHAE AT 23 25, T k- AT B B e it (50 2 1,20 -
1. 10: 1. 111D, 1887404 9% 5 D7a~D7g.
it D7d (265 mg) 44l # HPLC (FHEE-7K 40 -
60, AFRE 3 mL/min, ®x=14.77 min) B2LE
)16 (80 mg). i/ D7f (125 mg) 444 HPLC
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(FEE-7K 40 2 60, #AFRJiE 3 mL/min, %=R=20.29
min) BELEY T (40 mg). i D5 (666 mg)
P AR 20, - (50 0 1.
2001 10210 121 BREESEME, 19315 NMHA
4> D5a~D5e. sy D5c (190 mg) LBk (it i
Sephadex LH-20 (HIE) 435 4 N 53 7 D5ca~
D5cd. ¥4 D5cb (90 mg) 222414 HPLC (Hf%-
/K 35165, MAFURE 3 mL/min, &=13.34 min) 75
FILEM 17 (20 mg). i D5ce (50 mg) Lokl &
HPLCCHIE-7K 35 © 65, A& 3 mL/min, ;r=14.70
min) HEMHLAEY) 18 (100 mg).
3 #ikE

wEY 1. dEMRY (HEE, HR-ESI-MS
BN HAES T BTN miz [M—H] 365.140 9 (it
514 365.138 9), 44 BC-NMR 3B & 7> 72
A ConHonOs, AR 12, UV AT (nm): 313.15,
206.13; ZLAMEEH 1 457.2.1 514.6.1 605.9.1 630.0
em™ ! WIS s A TR RS B R AR AE

&Y 1 RIS R A 22 Mk, 738 2
ANEEE 2 NEREE. 2 M, 4 DR, 12 MK
S, (had 1 WA SRESE 22 AN, 449
8 AMNER A [6.80 (2H, d, J = 8.7 Hz), 7.45
(2H, d, J=8.7 Hz), 6.74 (2H, d, J = 8.7 Hz), 7.60 (2H,
d,J=8.7Hz)], 4 M LME, 4 NMERENA,
6 MNMHIEIE, XL R 2 DRI AR
B4, C-3, 5 (131.3) 55 H-7 [7.60 (1H, d, J = 15.9
Hz)], C-9 (169.5) 5 H-1"[4.22 (2H, q, J= 7.1 Hz)]
PLA C-3', 5" (133.7) 5 H-7' [6.85 (1H, d, J = 12.8
Hz)], C-9'(169.5) 5 H-1""[4.22 (2H, q,J=7.1 Hz)]
FHOG, Ui 7SV AELE 2 DN INIRIR SR L],
Y5 H-7. 8 5 H-7'. 8'BIMEEHE 5718 7.60 (1H,
d, J=15.9 Hz, H-7). 6.31 (1H, d, J = 15.9 Hz, H-8)
#16.85 (1H, d, J = 12.8 Hz, H-7"). 5.75 (1H, d, J =
12.8 Hz, H-8"), HEWr&idh 73 A7AE 1 AU 1
MR LR . HARYE COSY i+ H-7/H-8.H-7'/H-8'.
H-1"/H-2"F1 H-1""/H-2""#82%, PA & HMBC #H H-7
5 C-3. C-5. C-8 f1 C-9, H-8 5 C-4. C-9, H-1"
5 9. C-2", H-2"5 C-1", H-7'5 C-3'. C-5'. C-8'
M C-9, H-8'5 C-4. C-9, H-1"5 C9. C2",
H-2"5 C-1"#H2%, #—DWM T 2 MEEIR R
SR A5 2 MRS C-4 Al C-AMiE. thE
1 ) 'TH-NMR F1 BC-NMR ¥ (£ 1) &t I,
KL TREH 2 MRS 7 B . 52

LAY 2 BEATERE, RIMLEY 1 T — 4%
IS5 WEY) 2 ONARL, T o) — 2 A 1 22 )
FERUEERS S ANTR], I ] R A2 MR 2 8 P A IR
LB, S S ASCIREBIESI M A E . HAR
#5 COSY i H-2 (6)/H-3 (5), H-2' (6")/H-3'(5") #H
%, L HMBC i+ H-2 3] C-4 #1 C-6,H-3 #| C-1.
C-5 i1 C-7, H-5 ¥ C-1. C-3 f1 C-7, H-6 %] C-2 flI
C-4, H-2'%] C-4'f1 C-6', H-3'%| C-1'. C-5'A1 C-7',
H-5'%] C-1'.C-3'A1 C-7', H-6'3] C-2'F1 C-4'HH5% (&
D, WWEY 1 ARG SHAAE 2 MEAL

z1 &YW 1 8 'H- 1 BC-NMR #3E (400/100 MHz,
CDs0D)

Table 1 'H-NMR and BC-NMR date of compound 1
(400/100 MHz, CD30OD)

{3 A dc Ou

1 161.7

2,6 117.1 6.80 (2H, d, /= 8.7 Hz)

3,5 131.3 7.45 (2H, d, J=8.7 Hz)

4 127.1

7 146.6 7.60 (1H, d, J=15.9 Hz)
8 115.3 6.31 (1H, d, J=15.9 Hz)
9 169.5

1 160.3

2,6 116.0 6.74 (2H, d, J=8.7 Hz)

3,5 133.7 7.60 (2H, d, J=8.7 Hz)

4 127.7

7 144.9 6.85 (1H, d, J=12.8 Hz)
8’ 117.0 5.75 (1H, d, J=12.8 Hz)
9 168.6

1" 61.6 422 (2H, q,J=7.1 Hz)

2" 14.8 1.31 3H, t,J=14.3 Hz)
1 61.3 4.16 (2H, q, J=7.1 Hz)

2" 14.6 1.26 3H, t, J=14.3 Hz)

oM

\llm
! 2
090 3 % O
8
g 6 6 9 O\/ "
7 5‘ 5 7 lu
(6]

HMBC - MNH-'HCOSY —

2 &Y 1 KMEE HMBC # 'H-'H COSY %
Fig. 2 Key HMBC and 'H-'H COSY correlations of

compound 1
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FEFEK (C-1/1"), WRIEFEHERFEED 1 1)
FEXE o F R LG 2 AN X FR A R /> 18, 1R 47
& 1Ko IWIinidE— S et &4 1 o
FRIEWHERR Ol 5 A R R R ER AR R
i, NIRRT # .

&) 2. FEE S (FED, mp 152~154 C,
7R CiHi203: ESI-MS m/z: 1933 [M+H];
'H-NMR (400 MHz, CD;0D) 6: 9.91 (1H, brs, 4-OH),
6.76 (2H, d, J = 8.6 Hz, H-2, 6), 7.39 (2H, d, J = 8.6
Hz, H-3, 5), 7.55 (1H, d, J = 16.0 Hz, H-7), 6.25 (1H,
d, J = 16.0 Hz, H-8), 4.16 (2H, q, J = 7.0 Hz, H-1"),
1.26 (3H, t, J = 14.3 Hz, H-2'); '*C-NMR (100 MHz,
CD;0D) : 161.5 (C-1), 117.0 (C-2, 6), 131.3 (C-3, 5),
127.2 (C-4), 146.5 (C-7), 115.3 (C-8), 169.5 (C-9),
61.6 (C-1"), 14.8 (C-2"). LA L%¥E 5 ke —
BB, BEENEY) 2 R HEIR .

twEY 3. TEBIRY, 513 CapHwuOs;
HR-EI-MS m/z: 344.161 9 [M]*; 'H-NMR (400 MHz,
CDCl3) 6: 6.79 (2H, d, J = 8.0 Hz, H-6, 6'), 6.58 (2H,
dd, J = 8.0, 1.7 Hz, H-5, 5'), 6.50 (2H, d, J = 1.7 Hz,
H-3,3"),3.91 (2H, dd, J = 8.8, 6.6 Hz, H-9a, 9a'), 3.82
(6H, s, 2, 2'-OMe), 3.52 (2H, dd, J = 8.8, 5.8 Hz,
H-9b, 9b"), 2.54 (2H, dd, J = 13.7, 7.7 Hz, H-7a, 7a’),
2.48 (2H, dd, J = 13.7, 7.7 Hz, H-7b, 7b'), 2.16 (2H,
m, H-8, 8"); '3C-NMR (100 MHz, CDCl3) J: 146.4 C
(C-2,2'), 144.1 (C-1, 1'), 132.3 (C-4, 4'), 121.4 (C-5,
5", 114.3 (C-6, 6), 111.3 (C-3, 3"), 73.5 (C-9, 9"), 56.0
(2, 2"-OMe), 46.6 (C-8, 8') 39.4 (C-7, 7). LA M ¥ 5
SCERHRIE —F, MUEEA S 3 9 shonanin.

WEY) 4: LEMRYY, 731N CieH2204;
ESI-MS m/z: 279 [M+H]"; 'H-NMR (400 MHz,
DMSO-ds) 8: 7.70 (2H, dd, J = 7.0, 3.7 Hz, H-3, 6),
7.50 (2H, dd, J= 7.0, 3.7 Hz, H-4, 5), 429 (4H, t, J =
6.5 Hz, H-1", 1), 1.70 (4H, m, H-2', 2"), 1.42 (4H,
sextet, J = 7.5 Hz, H-3, 3"), 0.96 (6H, t, J = 7.5 Hz,
H-4', 4"); 13C-NMR (100 MHz, DMSO-d¢) J: 167.7
(CO0-), 132.3 (C-1, 2), 130.9 (C-4, 5), 128.8 (C-3, 6),
65.6 (C-1', 1), 30.6 (C-2', 2"), 19.2 (C-3', 3"), 13.7
(C-4', 4", VL EEUIR 5 SCiiE — 80, e
EY) 4 NAIE HR TR,

tEY) 5: ki CREE, mp 255~256 C,
7 ¥R CisHi0s; ESI-MS m/z: 271 [M~+H]*;
'H-.NMR (400 MHz, CD;COCD3) ¢: 12.1 (1H, s,

1-OH), 12.0 (1H, s, 8-OH), 7.50 (1H, d, J = 1.6 Hz,
H-4), 7.17 (1H, d, J = 2.4 Hz, H-5), 7.08 (1H, d, J =
2.1 Hz, H-2), 6.59 (1H, d, J = 2.4 Hz, H-7), 2.43 (3H,
s, H-3); BC-NMR (100 MHz, CD;COCDs) ¢: 191.6
(C-9), 182.1 (C-10), 166.5 (C-1), 166.2 (C-8), 163.2
(C-6), 149.5 (C-3), 136.5 (C-5b), 134.1 (C-4a), 124.9
(C-2), 121.4 (C-4), 114.4 (C-1a), 110.3 (C-8b), 109.6
(C-7), 108.8 (C-5), 21.9 (CH3). LA %048 5 ik
), WA S N 1,6,8-=FFE-3-F
B

EY 6: BEAEKRK, 51N CisHioO4
ESI-MS m/z: 191 [M+H]"; 'H-NMR (400 MHz,
DMSO-ds) d: 2.07 (3H, s, 2-CH3), 3.01 (3H, s,
5-CH3), 6.14 (1H, s, H-3), 6.96 (2H, s, H-6, 8);
3C-NMR (100 MHz, DMSO-ds) J: 176.3 (C-4), 163.2
(C-7), 162.4 (C-2), 160.8 (C-4), 157.5 (C-9), 128.1
(C-2', 6'), 126.4 (C-5), 121.7 (C-1"), 116.1 (C-10),
115.9 (C-3', 5%, 115.0 (C-6), 104.4 (C-3), 102.5
(C-8). LA EHHE 5 CikikiE — 8, MUS G
6 4 2,5- IR 7-FR A R

WEY 7. FEBRY, 45T N CisH14043
ESI-MS m/z: 235.09 [M+H]"; 'H-NMR (400 MHz,
CD;0D) 6: 6.55 (1H, s, H-8), 6.52 (1H, s, H-6), 5.97
(1H, s, H-3), 4.12 (1H, m, H-2'), 2.72 (2H, d, J = 5.8
Hz, H-1'), 2.69 (3H, s, H-11), 1.21 (3H, d, J= 6.3 Hz,
H-3"); BC-NMR (100 MHz, CD;0D) 6: 182.0 (C-4),
167.0 (C-2), 162.9 (C-7), 161.3 (C-9), 143.6 (C-5),
118.0 (C-3), 115.6 (C-10), 112.5 (C-6), 101.8 (C-8),
66.3 (C-2'), 44.2 (C-1"), 23.5 (C-11), 23.1 (C-3"). b |
i 5 sCuRikiE — 8, BUSEE T N 2-(2-
PR IE)-5-H BE-7- R B A

WEY 8: REEMAK, 7773 CigHi20s;
'H-NMR (400 MHz, CsCsN) d: 13.70 (1H, s, H-7),
7.97 (2H, d, J = 8.8 Hz, H-2, 6), 7.29 (2H, d, J = 8.8
Hz, H-3', 5'), 6.96 (1H, s, H-3), 6.73 (1H, d, J = 2.2
Hz, H-8), 6.64 (1H, d, J = 2.2 Hz, H-6), 3.79 (3H, s,
OCH3): 3C-NMR (100 MHz, CsCsN) 6: 166.2 (C-2),
104.4 (C-3), 183.2 (C-4), 158.5 (C-5), 99.0 (C-6),
165.2 (C-7), 93.3 (C-8), 163.1 (C-9), 106.3 (C-10),
122.5 (C-1"), 129.4 (C-2', 6", 163.3 (C-4"), 117.3
(C-3,5"),56.3 (5-OMe). LA FE 55 3k HE — 2,
MK SEAL B 8 N 4, 7- -5 - FHAR R T

WED 9: TR A, 70 F AN CigH1205; EI-MS

B

C
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m/z: 300 [M]*; 'H-NMR (400 MHz, CsCsN) : 7.65
(1H, d, J = 8.2 Hz, H-6'), 7.61 (1H, d, J = 2.0 Hz,
H-2), 7.28 (1H, d, J = 8.2 Hz, H-5"), 7.20 (1H, s,
H-3), 6.86 (1H, d, J = 2.0 Hz, H-8), 6.76 (1H, d, J =
2.0 Hz, H-6), 3.81 (3H, s, OCH3); '3C-NMR (100
MHz, CsCsN) o: 164.9 (C-2), 104.6 (C-3), 183.1
(C-4), 158.9 (C-5), 100.4 (C-6), 166.3 (C-7), 95.3
(C-8), 163.6 (C-9), 105.4 (C-10), 122.7 (C-1"), 110.7
(C-2"), 149.3 (C-3"), 152.8 (C-4"), 117.3 (C-5), 122.9
(C-6'), 56.4 (3'-OMe). LA I %¥s 5 sCikfkiE — k010,
WS LAY 9 R

tEY 10 EHERR, 57N CisHigOs;
ESI-MS m/z: 285 [M—H]; 'H-NMR (400 MHz,
CD;COCDs) 6: 8.15 (2H, d, J = 8.2 Hz, H-2', 6"), 7.02
(2H, d, J = 8.2 Hz, H-3, 5), 6.53 (1H, s, H-8), 6.27
(1H, s, H-6), 12.17 (1H, s, 5-OH), 9.76 (1H, s, 7-OH),
9.50 (1H, s, 3-OH), 9.09 (1H, s, 4-OH); 3C-NMR
(100 MHz, CD;COCD3) 6: 147.0 (C-2), 136.7 (C-3),
176.1 (C-4), 162.1 (C-5), 99.2 (C-6), 165.0 (C-7), 94.5
(C-8), 157.8 (C-9), 103.5 (C-10), 123.4 (C-1), 130.5
(C-2', 6", 116.3 (C-3",5), 160.2 (C-4). L\ _E % 5
BRARIE — 3, SR E ) 10 il 23

WwEY 11: wEMEK, 5 FHN CisHoOs;
ESI-MS m/z: 269 [M—H]; 'H-NMR (400 MHz,
DMSO-ds) 6: 12.96 (1H, s, 5-OH), 7.92 (2H, d, J= 7.8
Hz, H-2', 6'), 6.92 (2H, d, J = 7.8 Hz, H-3', 5'), 6.77
(1H, s, H-3), 6.47 (1H, s, H-8), 6.18 (1H, s, H-6);
3C-NMR (100 MHz, DMSO-ds) J: 181.7 (C-4), 164.3
(C-2), 163.7 (C-7), 161.5 (C-4'), 161.2 (C-5), 157.3
(C-9), 128.5 (C-2', 6'), 121.2 (C-1"), 116.0 (C-3', 5"),
103.6 (C-10), 102.8 (C-3), 98.9 (C-6), 94.0 (C-8). LA
REE S SRR IE — S0, S EAY) 11 /T

WA 12: s & (B, mp 271~273 C,
73 F RN CigHi207; 'H-NMR (400 MHz, DMSO-ds)
d:12.68 (1H, s, 5-OH), 7.54 (1H, s, H-2"), 7.41 (1H, s,
H-6'), 6.88 (1H, s, H-5"), 6.38 (1H, s, H-8), 6.17 (1H,
s, H-6), 3.75 (3H, s, 3-OCH3); '3C-NMR (100 MHz,
DMSO-ds) d: 155.6 (C-2), 137.7 (C-3), 177.9 (C-4),
156.3 (C-5), 98.6 (C-6), 164.2 (C-7), 93.6 (C-8), 161.3
(C-9), 104.1 (C-10), 120.8 (C-1"), 115.8 (C-2'), 145.2
(C-3"), 148.7 (C-4"), 115.4 (C-5"), 120.6 (C-6'), 59.9
(3-OCHs). LA EE I 500k iE — 3013, #hss et

W12 7 3-0-H MR % .

AP 13: F a5 CFEE), mp 230~232 C,
71N CisHiOs; ESI-MS m/z: 287 [M+H];
'"H-NMR (400 MHz, DMSO-ds) J: 12.88 (1H, s,
5-OH), 7.27 (2H, d, J = 6.8 Hz, H-2', 6"), 7.02 (2H, d,
J =283 Hz, H-3', 5), 6.43 (1H, s, H-6), 6.33 (1H, s,
H-3); *C-NMR (100 MHz, DMSO-ds) J: 183.2 (C-4),
168.1 (C-2), 164.1 (C-7), 161.6 (C-5), 156.4 (C-4"),
155.1 (C-9), 143.3 (C-1"), 122.0 (C-2', 6), 116.8 (C-3',
51, 102.1 (C-10), 99.5 (C-3), 94.1 (C-6), 86.9 (C-8).
DAL 28l 5 Sk aE — 304, e Ea? 13 N
6-demethoxy-capillarisin.

EW14: HEOHR, 737308 CisHiOq:
ESI-MS m/z: 255 [M+HJ"; 'H-NMR (400 MHz,
DMSO-ds) o: 7.86 (2H, d, J = 8.4 Hz, H-2', 6'), 7.80
(1H, d, J = 8.7 Hz, H-5), 6.90 (1H, m, H-8), 6.87 (2H,
m, H-3', 5), 6.83 (1H, m, H-6), 6.66 (1H, s, H-3);
BC-NMR (100 MHz, DMSO-ds) 6: 176.3 (C-4), 163.2
(C-7), 162.4 (C-2), 160.8 (C-4"), 157.5 (C-9), 128.1
(C-2', 6", 126.4 (C-5), 121.7 (C-1"), 116.1 (C-10),
115.9 (C-3', 5", 115.0 (C-6), 104.4 (C-3), 102.5
(C-8). DALl 5 ormiakid — 3], MU &y
14 2y 7,4'- 5L 5K .

AWM 15: RIERAK, 51N CisHi1206;
ESI-MS m/z: 285 [M—H]: 'H-NMR (400 MHz,
DMSO-ds) o: 7.58 (1H, s, H-6"), 7.56 (1H, s, H-2"),
7.05 (1H, d, J = 8.0 Hz, H-5"), 6.82 (1H, s, H-8), 6.60
(1H, s, H-6), 6.35 (1H, s, H-3); 3C-NMR (100 MHz,
DMSO-ds) d: 181.7 (C-4), 164.4 (C-2), 163.9 (C-7),
161.5 (C-9), 157.4 (C-5), 149.8 (C-4"), 145.8 (C-3'),
121.5 (C-1"), 119.0 (C-6"), 116.1 (C-5"), 113.4 (C-2'),
103.7 (C-10), 102.9 (C-3), 99.0 (C-6), 93.9 (C-8). LA
I SRR TE — 08, MU EE ) 15 R
BREE.

wEY 16: wEMAK, 757N CisHi2Os;
ESI-MS m/z: 272.9 [M+H]*; 'H-NMR (400 MHz,
CD;0D) ¢: 2.68 (1H, m, H-3a), 3.00 (1H, m, H-3b),
5.31 (1H, d, J= 12.3 Hz, H-2), 6.36 (1H, s, H-8), 6.50
(1H, d, J = 7.9 Hz, H-6), 6.80 (2H, brs, H-2', 6), 6.94
(1H, brs, H-5"), 7.72 (1H, d, J = 8.4 Hz, H-5);
BC-NMR (100 MHz, CD;0D) 4: 193.6 (C-4), 166.7
(C-7), 165.5 (C-9), 147.8 (C-3"), 146.4 (C-4"), 132.0
(C-1", 129.8 (C-5), 119.2 (C-6"), 116.3 (C-5"), 115.0



22

Chinese Traditional and Herbal Drugs

#5135 EH118 20204£6 B - 2877+

(C-10), 114.7 (C-2"), 111.7 (C-6), 103.8 (C-8), 81.0
(C-2), 44.9 (C-3). LA EE¥R Y SCikfiE — 207, i
Y E AW 16 T butin.

AV 17: E s 5 CFRE, mp 220~222 C,
S F RN CisHi204: ESI-MS m/z: 257 [M+H]:
'H-NMR (400 MHz, CD;OD) 6: 7.73 (1H, d, J = 8.7
Hz, H-5), 7.32 (2H, d, J = 8.6 Hz, H-2, 6'), 6.82 (2H,
d, J=8.7 Hz, H-3', 5), 6.50 (1H, dd, J = 8.8, 2.3 Hz,
H-6), 6.36 (1H, d, J = 2.3 Hz, H-8), 5.37 (1H, dd, J =
13.1, 3.0 Hz, H-2), 3.05 (1H, dd, J = 16.9, 13.1 Hz,
H-3b), 2.69 (1H, dd, J = 16.9, 3.0 Hz, H-3a);
BC-NMR (100 MHz, CD;OD) d: 193.6 (C-4), 166.8
(C-7), 165.6 (C-9), 158.9 (C-4'), 131.4 (C-1'), 129.9
(C-5), 129.0 (C-2', 6'), 116.3 (C-3', 5'), 115.0 (C-10),
111.7 (C-6), 103.8 (C-8), 81.0 (C-2), 44.9 (C-3). L\ |
B 5 CwkioE— 80, M e A 17 N HER.

WwEY 18: FEk R, 713N CisHiOs:
ESI-MS m/z: 287 [M—H]: 'H-NMR (400 MHz,
DMSO-ds) d: 2.65 (1H, d, J = 16.9 Hz, H-3b), 5.34
(1H, d, J = 11.4 Hz, H-2), 5.85 (2H, s, H-6, 8), 6.72
(1H, m, H-5"), 6.82 (1H, m, H-6"), 6.84 (1H, m, H-2'),
12.11 (1H, s, 5-OH); 3C-NMR (100 MHz, DMSO-ds)
5: 78.5 (C-2), 42.1 (C-3), 196.3 (C-4), 162.9 (C-5),
95.8 (C-6), 166.7 (C-7), 95.0 (C-8), 163.4 (C-9), 101.8
(C-10), 129.5 (C-1"), 114.3 (C-2"), 145.2 (C-3"), 145.7
(C-4"), 115.4 (C-5"), 118.0 (C-6"). LA %3 5 ki
30, WA 18 N

S 3k
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