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Study on the Chemical Constituents of the Flower of Epipremnum aureum
ZHU Haiwen, GAO Die,ZHANG Yonglan, ZHANG Qihui, XIA Zhining(College of Chemistry and Chemical En-
gineering, Chongqing University, Chongqing 400044, China)

ABSTRACT OBJECTIVE: To study the chemical constituents of the flower of Zang Epipremnum aureum. METHODS: The con-
stituents of ethyl acetate extract of the flower of E. aureum were separated and purified with varied chromatographic techniques,
and the structures were identified based on spectral data and chemical properties. RESULTS: Ten compounds were isolated_frem) eth-
yl acetate extract of the flower of E. aureum, they were identified as rutamontine (1), edgeworoside C (2), edgewotin' (3), tiliro-
side (4), helichrysoside (5), kaempferol (6), 2,4-dihydroxypheny-2-hydroxy-4-metho-xybenzyl-ketone (7)), ethyl caffeate (8),
phthalic acid bis- (2-ethyl-hexyl) ester (9) and noreugenin (10). CONCLUSIONS: Compound™7 is, firstly isOlated from natural
source, compounds 5, 8 and 9 is firstly isolated from the family Thymelaeaceae, compound-6 is firstly isolated from Edgeworthia
and compound 2 and 10 are firstly isolated from the flowers of E. aureum. Thestudy lays certain foundation for the quality evalua-
tion of E. aureum.
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R R S P e, EH TR T S IR b iy, ISk s
L TR TS 4 5 10 4b A9, i Bk Pk 5T K
5 23 B % 7€ i Rutamontine (1) | 45 7 F C (Edgeworoside
C.2) 457 % (Edgeworin, 3) R4 (Tiliroside 4) .Helichryso-
side (5) . 111 43 B (Kaempferol, 6) . 2, 4-Dihydroxypheny-2-hy-
droxy-4- methoxy- benzyl- ketone (7) Wi MEfZ Z.Fig (Ethyl caffe-
ate,8) . Phthalic acid bis-(2-ethyl-hexyl) ester(9) fl2=H 3T &
£ )5 (Noreugenin, 10)

1 #F#l
1.1 g

DD2400-MR %! 1 600-MR %I 4% i 44/ 1% % (26 [# Agilent
23] ) s Acquity SQD BT HEY (3% [ Waters A H) ) ; IR Affinity-1
RILT AMERE ( H A% Shimadzu 28 7] ) 5 X-4 F i G0 5 A (B
KRR R A )

1.2 BiE5iKH

T B 43 B 2 4t P I e ) 5 (3 (0 F5 3% 3 4% C-690, Pump
Manager C-615 ., Pump Module C-605) . i 73 S 5 22 4t A 1G]
£ 6.35% (4945 Fraction Collector C-660 )44 H 3% [& Buchi /A
il 25 £ i (32 [E] Waters 22wl ) 5 Sephadex LH-20 B i (75 5]
Merk 2\ F) ) s AR EEICIIA B 5 S AL TABRA R i
B A | CR IR S e R Al Ko Al ikok
1.3

LEEAE T 20124F 9 H I F VG A 52, e Em P 2Y
5 e B R R AR 5 01 56 2 R A, LR S R A7 1 2 PR 2440
BT L (475 :2013010) .

2 HEEER
2.1 RERENE

B 6 kg TR AU RE S, BT, DL 70 9% £ 5 ] 9 42 B 3 Uk
(1), WA R , 40 3 R A ik 2R LR FNIE T B
FEH PR AT B A M BRI Y (75 g) L LR L BRALEE Y
(96 g) FIE T EEHIERYI (115 g).

Xt 218 O TR HLEE IR TRE Ak 2 03 B, G I A i
43, ha Tk - 2,1 1R - B A TR B R, A5 3 9 A Tk o
(Fr.1~Fr.9) . Fr.6(18 g) LAA1 i k-2, B8 2. Mg HH B 4 i v e
LREHY A I E 58] 344 (Fr.6-1~Fr.6-3) . Fr.6-2
25 A I 4% 22 45 (3« 10 ml/min, £ -2 R Z SR £ )
S5 Rk A 4y B AR B A 7(10 mg) Ffb &7 9(6.7 mg) .
Fr.6-3 £ ik B A 5% 4 8 )5 4645 ) 3 A i 4 (Fr6-3-1~
Fr.6-3-3) ; Fr.6-3-3 K PEUTTE T , 76 214 nm Akl 5% (o 1%
(Vi3 : 3 ml/min, 53% B BE-KIK R ) 38 8k 5 5(3.8
mg) . Fr.6-12 PR RS [HE : 10 m/min, £7 k-2 1R
LR (30 : 70, VIV 4T 43 1, 153 3] 5 4> &8 43 (Fr.6-1D~
Fr.6-1H) ; Fr.6-1E £ Sephadex LH-20 BERAT 03 , LA — 40 F e
H 2 (502 50, V/V) % BE VR JB , 45 23 43 Fr.6-1E-1 1 Fr.6-1E-2;
Bidii (6 R 1) Fr.6-1E-2 2820 4% (335 43 29 (U 2 : 3 ml/min, 50 %
s KR ) 15 246590 8( 7.4 mg, =323 min) A5 10
(9.2 mg, %=22.5 min) . Fr.6-1F &) & ik ik 834k 44 3
(35 mg) FL & H6(60.8 mg) ., Fr.7(18 g) ZRERAIE/FES 1556

- 4294 - China Phatmacy 2016 Vol 27 Mo, 30

AN (Fr.7-1~Fr.7-6) . Fr.7-2 4B BT SEE RS 1
(230 mg) » Fr.7-5 & ik & #1435 15 3 3 4~ 43 (Fr.7-2A~
Fr.7-2C), Fr.7-2B W B b i F 2L 54 4(4.8 ) ,Fr.7-2C
ZHmE R EMEEY 2(52 mg) . &, HLIRTE 10 ME A&
(1~10) , i & % %~ 230 mg. 52 mg. 35 mg.4.8 g.3.8 mg,
60.8 mg.10 mg.7.4 mg.6.7 mg.9.2 mg,
22 HEHEE

EEW 1 HENR, 5T R O RERIR G W, X
THEMZMREE, IR:3468.1 717.1 612.1 506.1 400,1 389,
1 135,844 cm ', HR-ESI-MS m/z 352.059 O[M]", & {5 N
352.058 3,43 F 3 CyH:0r0 'H-NMR (400 MHz, DMSO-d;) 5 :
3.78(3H,s,7’ -OMe),6.33(1H,d,/=9.5 Hz,H-3),6.83(1H,s,
H-4'),7.07(1H, dd,J=8.6,2.0 Hz, H-6) , 7.14 (1H,d,J=1.6
Hz,H-8),7.18(1H,s,H-8'),7.66(1H,d, J=8.3 Hz,H-5),7.84
(1H, s, H-5"), 7.99 (1H, d, J=9.4 Hz, H-4) , 10.21 (1H, s,
6’ -OH) . "C-NMR (100 MHz, DMSO-d;) J : 55.5 (C-OMe) ,
103.2(C-8) , 104.4(C-8") , 109.8 (C-3) , 110.6 (C-10") , 113.9
(C-5"),114.3(C-6),114.8(C-10),130.3(C-5),131.3(C-4"),
136.16 (C-3" ), 144.5(C-4) , 146.1(C-7") , 147.8(C-6") , 150.8
(C-7),155.4(C-9),157.4(C-9'),160.1(C-2),160.4(C-2) . 5
SCHR [12] %) MR, Dk 1 B0 AR — 3, nT i AL BN
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Fig 1 The structures of compounds

a2 S, BB TH B, IR:3570~3 150.1 734,
1699.1602 cm™'s MS(+)-EI m/z 469.31[M+H] . 'H-NMR
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(400 MHz, DMSO-d;) ¢ :0.96 (3H, d, J=5.8 Hz, 5" -Me) , 2.9
(1H,m,H-3"),3.15(2H, m, H-4",5") ,3.50(1H, s, H-2") , 5.46
(1H,s,H-1"),6.30(1H,d,J=9.8 Hz,H-3),6.35(1H,d,J=9.8
Hz,H-3'),7.01(1H,d,J=8.5 Hz,H-6),7.28(1H,d,/=8.6 Hz,
H-6"),7.65(1H, d,J=8.5 Hz, H-5) , 7.75 (1H, d, J=8.8 Hz,
H-5'),7.97(2H, d, J=9.8 Hz, H-4) ,8.05(1H, d, J=9.3 Hz,
H-4'),10.49(1H,s,7" -OH), “C-NMR (100 MHz, DMSO-d;)
5:183.3(C-6"),70.1(C-5"),70.3(C-2"),70.6(C-3"),71.7
(C-4"),98.8(C-1"),104.7(C-8), 107.1(C-8) , 110.4(C-8"),
111.1(C-3),120.0 (C-6" ), 113.5(C-3" ), 129.6 (C-5) , 129.9
(C-5'),131.7(C-6) , 144.4(C-4) , 145.1(C-4") , 153.1(C-9") ,
153.3 (C-9) , 157.5(C-7) , 159.9 (C-7) , 160.4 (C-2') , 160.5
(C-2). 53CHRI13IR B i A e A — 3, i e iz &
W R 457 C(Edgeworoside C, 25 UL 1), R T IR MLk
165 EA5 3,

&M 3: T K. HR-ESI-MS m/z 321.0399 [M-H]
i %l o 321.0429, 43 T 3 CHiO:. 'H-NMR (400 MHz,
DMSO-d;)5: 6.32(1H,d,J=9.5 Hz,H-3) ,6.76 (1H,d,J=1.5
Hz,H-8'),6.79(1H,dd,J=8.6,1.9Hz,H-6"),7.08(1H,dd,J=
8.6,2.1 Hz,H-6),7.15(1H,d,J=1.7 Hz,H-8) ,7.47(1H,d,J=
8.5 Hz,H-5"),7.66(1H,d,J=8.6 Hz,H-5),7.89(1H,s,H-4'),
7.99(1H,d,J=9.6 Hz, H-4) , 10.55 (1H, s, 7-OH) , “C-NMR
(100 MHz, DMSO-d;) ¢ : 102.6 (C-8' ) , 104.3 (C-8' ) , 111.3
(C-10"),113.8(C-5'),114.0(C-6),114.3(C-3),114.8(C-10),
129.9(C-6') , 130.3(C-5) , 131.5(C-4") , 135.7(C-3") , 144.5
(C-4),153.9(C-9"),155.4(C-7") , 157.3(C-9) , 160.2 (C-7) ,
160.4(C-2"),161.1(C-2) o 5 3CHR[14]%] B, FL I i B S A
— B, AT AR B N 4 7 R (BEdgeworin 2520 LI 1) ¢

a4 R EEH A, IR: 3 250.,1658,1607 15011420,
1362,1177.1068.824 cm ™', MS(—)-EI m/z 593.23[M-H] .
"H-NMR (400 MHz,DMSO-d;)d:5.20(1H,d,J=5.6 Hz,H-1"),
6.06(1H,d,J=15.9 Hz,H-8""),6.12(1H,d,J=1.7 Hz,H-6) ,
6.35(1H, d,J=1.7 Hz, H-8) , 6.74 (2H, d, J=8.4 Hz, H-3"",
5"),6.81(2H,d,/=8.8 Hz,H-3',5'),7.29(2H,d,/J=14.8 Hz,
H-2"",6""),7.33(1H,d,J=7.2 Hz,H-7""),7.95(2H,d,J=8.8
Hz,H-2',6"), “C-NMR (100 MHz, DMSO-d;)¢:63.4(C-6"),
70.4(C-4"),74.6(C-5"),74.7(C-2"),76.6(C-3"),94.1(C-8) ,
99.2(C-6),101.4(C-1"),104.3(C-10),114.1(C-3",5"),115.5
(C-3",5"),121.2(C-1"),125.3(C-1"),130.6(C-2"",6"), 131.2
(C-2',6"),133.5(C-3),145.0(C-7""),156.7(C-2),156.9(C-9),
160.2 (C-4") , 160.4 (C-4"") , 161.6 (C-5) , 164.6 (C-7) , 166.6
(C-9"),177.8(C-4) . 5 3CHR[15]%F IR, Hipe s meA —2,
A RE %A S R ARETT (Tiliroside , 2520 ILIE 1) .

AW 5. A8 K . 'H-NMR (400 MHz, DMSO-d:) 6 :
5.23(1H,d,J=7.1 Hz,H-1"),6.03(1H,d,J=15.0 Hz,H-8""),
6.10(1H,d,J=2.1 Hz,H-6),6.29(1H,s,H-8),6.72(1H,d,J=
8.5 Hz,H-5'),6.76 (2H,d,J=8.4 Hz,H-3"",5""),7.26 (2H, d,
J=8.5 Hz,H-2"',6""),7.38(1H, d,J=15.0 Hz, H-7"") , 7.49
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(1H, d, J=8.5 Hz, H-6" ) , 7.53 (1H, s, H-2") , 9.96 (1H, s,
3-OH),10.11(1H,s,4’ -OH),10.80(1H,s,7-OH), 12.504(1H,
$,5-OH) . “C-NMR (100 MHz, DMSO-d;) 5 : 64.0 (C-6") , 70.3
(C-4"),74.8(C-5"),74.6 (C-2"),76.7(C-3"),94.0(C-8),99.5
(C-6),101.2(C-1"),104.4(C-10),117.8(C-2") ,115.8(C-3"",
5"'),115.2(C-5'),120.8(C-6"),121.1(C-1"),125.4(C-1"") ,
130.7(C-2",6"),133.8(C-3),144.7(C-3"),145.3(C-7"),149.4
(C-4'),156.8(C-2),157.0(C-9),160.6 (C-4""),161.4(C-5) ,
164.3(C-7),166.5(C-9""),178.1(C-4) , 53CHR[16]%} IR, ik
TR HE AR — B, AT R 1% AE A ) R Helichrysoside (2514 xC L
1), RE WM EERHEY) /7 2155 .

&M 6. #AF AR, IR:3400~3 285,1656,1 616
em”'c MS(-)-EI m/z 285.12 [M-H] . 'H-NMR (600 MHz,
DMSO-d;)6:6.17(1H,d,J=1.6 Hz,H-6) ,6.42(1H,d,J=1.6
Hz,H-8),6.90(2H,d,J=8.8 Hz,H-3",5"),8.02(2H,d,J=8.8
Hz,H-2',6"),9.37(1H,s,3-0H),10.09(1H,s,4’ -OH), 10.74
(1H, s, 7-OH) , 12.46 (1H, s, 5-OH) , C-NMR (150 MHz,
DMSO-d;)d:93.9(C-8),98.6(C-6),103.5(C-10),115.9(C-2",
6'),122.1(C-1"),129.9(C-3",5"),136.1(C-3),147.2(C-2) ,
156.6 (C-9) , 159.6 (C-4") , 161.1 (C-5) , 164.3 (C-7) , 176.3
(C-4)o HSCHRIITIX R, HOR B S A — 30, AT e iz Ak
Y1 k1112587 (Kaempferol , Z5F4xCILIE 1), R R EE T @A)
SrEEE .

&7 AR KR, MS(+)-El m/z 275.48 [M+H]",
'H-NMR (600 MHz, DMSO-d;) J: 3.73(3H, s, 4’ -OMe) , 2.52
(2H,s,H-1),5.96(1H,s,H-3'),6.18(1H,d,J=9.4 Hz,H-5') ,
6.69 (1H, d, J=2.3 Hz, H-3") , 6.76 (1H, dd, J=8.5, 2.3 Hz,
H-5"),7.51(1H,d, J=8.5 Hz,H-6'),7.92(1H, d, J=9.4 Hz,
H-6") , "“C-NMR (150 MHz, DMSO-d;) 6 : 40.8 (C-1) , 56.9
(C-OMe) , 102.6 (C-3" ), 1075 (C-3") , 110.0 (C-5") , 111.7
(C-5"),111.9(C-1"),113.6(C-1"),130.1(C-6") ,130.2(C-6") ,
155.9(C-2") ,157.7(C-2"), 160.9(C-4") , 161.7(C-4") , 187.6
(C=0). 53CmRI18]0] M, FH s FcR 5 A — 3, vl o 1z 4k
4 ¥ & 2, 4-Dihydroxypheny-2-hydroxy-4-methoxybenzylket-
one(Z5HCILIEN 1), RET I MEYIRIE /3 25155

&8 KM K. MS(-)-El m/z 207.20[M-H] .
'"H-NMR (600 MHz, Methanol-d,) ¢ : 1.29 (3H, t, J=7.1 Hz,
H-2'),4.19(2H,q,J=7.1 Hz,H-1'),6.23(1H,d,/=15.9 Hz,
H-8),6.76(1H,d,J=8.1 Hz,H-5),6.93(1H,dd,/=6.6,1.1Hz,
H-6),7.05(1H,d,J=1.0 Hz,H-2), 7.51 (1H, d, J=15.9 Hz,
H-7) . "C-NMR (150 MHz, Methanol-d,) 6 : 13.2(C-2") , 60.0
(C-1"),113.8(C-2), 115.1(C-5),121.5(C-6) , 126.3(C-1) ,
145.3(C-7),145.4(C-4),148.1(C-3),167.9(C=0) ., 53CHR[19]
Xt B L T SO B A — B, o] T A A W S i ME TR £ TR
(Ethyl caffeate Z5F45CILIE 1), RETR NI A BHE P 53 254551

&Y 9: btk . 'H-NMR (600 MHz, DMSO-d,)J:
0.82(6H,t,J=6.4 Hz,H-6",6"),0.85(6H, m, H-b’,b") , 1.26
(16H, m, 8xCH,) , 1.59(2H, m, H-2",2") ,4.12(4H, m, H-1',
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1"),7.65(2H, m,H-4,5),7.71(2H, m,H-3,6) . “C-NMR(150

MHz, DMSO-ds)d: 11.2(C-b’,b"), 14.3(C-6",6") ,22.9(C-5’,

5"),23.7(C-a’,a"),28.8(C-4",4"),30.2(C-3",3"),38.5(C-2’,

2"),67.9(C-1",1"),129.1(C-4,5),132.0(C-3,6),132.2(C-1,
2),167.4(C=0) . 53CHk[207%F B, I8 A S A — 38, 7T

i 72 124L-& %) 4 Phthalic acid bis- (2-ethyl-hexyl) ester (£ 4 =;

UL 1), 228 O A RHE ) 7 B A5

A 10 3R ki . H-NMR(600 MHz, DMSO-d)d:

2.31(3H,s, 2-Me) , 6.12(1H,d,J=1.9 Hz,H-6) ,6.13 (1H, s,

H-3),6.27(1H,d,J=1.9 Hz,H-8),12.80(1H,s,5-0H) . “C

NMR (150 MHz, DMSO-d;) § : 20.3 (C-Me) , 94.3 (C-8) , 99.5

(C-6),103.4(C-10) , 108.2(C-3) , 158.3(C-9) , 161.9(C-5) ,

165.9(C-2), 167.7(C-7) , 182.0(C-4) . MS(-)-EI m/z 191.13

[M-H]" o 5 3CHR[21 76 B, s Bt A — 2, T g %4k

EW R 2T 05T (Noreugenin, 25 UL 1), R R

LRI TR E

3 g

A REE A A BIWEFE I A 22 0L, A A s 4 4

LR CTRAR SR 73 B A5 B Y 32 B o3 Jy XU 53R S A

Ky, CAVIEN, X SR NG LR EE Sy,

BRY PR B EPUEEE Y R N R O

Rl F) S B ) o, B E— PR IE R . S T o IR

AL AR A3 B A5 2 AL A0 5 .8 119 S 1 R M i A B4 4

EARE] L ALB W 6 8 WG E A R R (S 2 10

SR BR8] . AWTON LR B AR N B T —

Heih

S 3k
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