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Isolate and Identify Chemical Constituents of Hoyalyi Levl

WANG Zhi-yang* , AN Hua
(Henan Academy of Traditional Chinese Medicine, Zhengzhou 450003, China )

[ Abstract ] Objective: To study the chemical constituents of Hoyalyi Levl, isolate and identify its
components. Method: Hoyalyi Levl was extracted with 90% ethanol reflux, and Hoyalyi Levl concrete was
obtained after low pressure concentration. The above concrete was dissolved with water by ultrasonic method, and
then extracted in turn with petroleum ether, dichloromethane and n-butyl alcohol. The n-butanol extract was used
for silica gel chromatography column, with petroleum ether-acetone- methanol (80:20:0-0:20:8 0) as the mobile
phase for gradient elution, and then was purified with silica gel column and Sephadex LH-20 after crystallization,
recrystallization and centrifugal separation. The dichloromethane extract was eluted with petroleum ether-acetone-
methanol (50:50:0) gradient elution system, and then their same components were merged ; the constituents were
isolated and purified by silica gel and Sephadex LH-20 column chromatographic techniques. ESI-MS, 'H-NMR,
and "C-NMR were used to identify the structure of the isolated constituents. Result: Seven compounds were
isolated from n-butyl alcohol fraction and 8 compounds were isolated from dichloromethane fraction, and their
chemical structures were identified as p-hydroxyben-zaldehyde (1), syringic acid (2), benzoic acid (3),
tramcinnamic acid (4), paeonol (5), quercetin (6), esculetin (7), femlie acid (8), p-hydroxybenzal acid
(9), 2, 3-dihydroxy-benzoic acid (10), 3, 4-dihydroxybenzoic acid (11); oleanolic acid (12); hyperoside
(13), gallic acid (14) and B-sitosterol (15). Conclusion: All the compounds are isolated and identified from

the Hoyalyi Levl for the first time.
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A7 B PR FERE L BR R AR, O L AR 2
FERME Y T AL R 22 A Rk PRI AT
M2, A TR 1000 ~2 300 m {1l Hs Ak,
HEBEAAOR I HEMEELLGY .
ELAT B R, 1 £ B, HIOS I 55 DAL, TR 97 I o
SRR K BT I A . PR 25 Bk B HLAT Bt
R TR TR I R W A I A B R (e R
2 AT ) ] N AR G SR SR & 306 1 A R 1Y A
LAY BIIRAE . R T A A R ) 24 6 v BT S B
ROy A E LG8 U5 0 T & AR S T & T A
VIR PO BT 26 . 2 38 0 A HE 20 4R B i AL 2%
BT HEAT T Ay B alidk K 15 MRS, B
S KL R (1),3,5- B O 400 LR H R
(2), KW (3), kR (4), FF ey (5) i =
(6),6,7- "R HF/FGR(T); MBI (8) ; X R EEHK
HER(9),2,3- AKX PR (10) ,3 ,4- " B HOR R
(11) 5O R (12), & 228k 17 (13) , & TR
(14) .- EE(15) o B LB W3 0 o IR %A
Wb oy B,

1 #e

ZND83-1 AU P I 2 A (b RS B A A4
WA R A H ), AC-300P % @E Ak 4R 3 (1
Bruker 24 7], TMS 45 ), Trap VL #Y J57 3% A% ( 56 [
Agilent A H] ) , R-200 7 i 5% 75 /% % (i + Biichi 22
Al ) A R RS O W B AL T 7, LH-
20 ¥ N Kk AR OBE BE R (36 [E Pharmacia 24 HJ,
Sephadex LH-20) , £7 { itk . H % Ky 43 Hr & (6§ 1 it
G WS AR 7 204k T ), TR 43 Mt 46 O 7 1 20 3 6
T A BT

S M A R T 2015 4E 8 F R B M A R
BRT , oh T R v s 24 R 2 B A4 S e Ry B ) A
W) & A6 BR 2% Hoyalyi yuennanensis [ 4= ¥, bp A<
(201508002 ) 73 T 101 pg 44 v = 24 B 5% B 43 A 55 5
i,

2 RBES5HE

BoA B2 E 17,6 kg, FH 90% £ BE R 2 HL 3
W(2,1.5,1 h) , Zad KK W 46 Jo 19 4 FEREIR 77 1.8
kgo W5 LR 12 F K A RS K OO AT
(60 ~90 C, N MK FH — G H ot A IE T B2 AL B,
0 T Bk VS A2 ) 196.3 g, G W B A LY
143.7 g, IE T BEARY) 137.6 g, 4 45 1E T BEH

Hoyalyi Levl; chemical constituents; p-hydroxyben-zaldehyde; syringic acid; quercetin;

oy 3 i S 8 RS AL, DA A v k- D9 R - R P (80:20: 0 ~
0:20:80) FR G Hp EE e WL, oo 3 )2 Ak 6385, & JF A
4 5y, 2 e 2 A EL 4 A B 0 03 S ek R AN
AT 2liAk o FE A i k- P - R (20080 0) R 4345
FEY 2(16 mg) ,10 (12 mg) F1 11 (36 mg) ;
(60:40) #7132 L5 3(8 mg),4(23 mg),8
(12 mg) 19 (32 mg) . ¥ = 5 H bt 2 B L A1
P - PN 1 - HY i (502502 0) FR GE b BE et , 5 I A [A] 24
Oy, 2 3 ik RN Sephadex LH-20 45 Jz 42 43 55 . 4l
b o 7E A k- P B - FH B (0 2 20 : 80) #B 43 15 B 4k &
¥ 1(17 mg),5 (22 mg) ,12(42 mg) M 13(15 mg) ;
(60:40) R ENAEY 6(18 mg),7(9 mg),14
(18 mg) 1 15(13 mg) .
3 £HETE

el LB AR(HE),mp 111 ~113 C,
)RR, AT 254 nm R IEEO0, 10% B R £ B
VAT SARCINEN 77 SR ) A R N €]
Ty ¥2 I 47 1€ . ESI-MS m/z 120.9[ M - H],'H-NMR
(300 MHz, CD,0D) §: 9.76 (1H, s, CHO),7.79
(2H,d,J=8.7 Hz,H-2,6) ,6.75(2H,d,J =8.7 Hz,
H-3,5),6.26(1 H,s,OH), LI %485 3CHk[6 ] %F
IR RE (p-hydroxybenzaldehyde ) 2 18 B fELAH AT

k&% 2 @& (F ). H-NMR
(300 MHz, CD,0D) §:7.369 (2H,s, H-2,6),3.96
(6H,s,3,4-0CH) ,"" C-NMR ( CD,0D, 100 MHz) §:
128.8(1-C) ,115.4(C-2,6) ,144.5(C-4) ,147.3(C-
3,5),157.2(COOH) ,52.1(OCH, x2), L\ I ¥
53cmk (7] 3,5- F AL 4-52 3 K R (syringic
acid) BUEAHAT o

k& 3 LA & (F ). H-NMR
(300 MHz, CD,0D)§:7.24(2 H,t,J =7.8 Hz,3,5-
H),7.68(1 H,t,J=7.8 Hz,4-H) ,7.93(2 H,d,J =
7.8 Hz,2,6-H),"” C-NMR ( CD,0D, 100 MHz) §:
128.3(3,5-C),129.6(1-C),133.7(2,6-C) ,134.6
(4-C),176. 1 (COOH) , LA I %48 5 SClk [ 8 ] it i
2R BT R (benzoic acid ) B{EAH A .

ka4 Aes i (INER) ,mp 135 ~136 C,
E1-MS m/z 149 [M + H]","H-NMR (300 MHz,
CD,0D)8:6.32(1H,d,J =16 Hz,H-2),7.53 (3H,
m,H-5,7,9),7.76 (1H,d, J = 16 Hz, H-3),7.83
(2H,m, H-6,8),12.96 (1H, br s,-OH) " C-NMR
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(CD,0D,100 MHz) §:120.76(C-2),130.56(C-5,
9),128.64 (C-6,8),132.86(C-7),135.86(C-4),
172.86(C-3),154.47(C = 0), DL I ¥4 5 3k
[10] #: R (tramcinnamic acid) $0{E A0 AF o

&S BETEEHA(NE),E1-MS m/z
ISI[M + H] " 24T 254 nm § A ¥ 45 A 28
S, 'H-NMR (300 MHz, CD,0D)§:3.62 (3H, s, 4-
OCH,),6.32(1H,d,J =4.2 Hz,H-3) ,6.37(1H,dd,
J=4.2,15.4 Hz,H-5) ,7.62(1H,d,J =12.7 Hz, H-
6),11.64 (1H, s, 2-OH); "C-NMR (300 MHz,
CD,0D)8:121.6(C-1),153.1(C-2),101.2(C-3),
159.3(C-4),112.6(C-5),127.3(C-6),197.3(C =
0),47.8(4-CH,),19.8 (CH,) . L I %t #¢ 5 Sk
[ 11 ]38 FFE 3 ( paeonol) EUEAHFT

a6 B, = S Bk-BR AL B N
PR, 2% A M ¥ 3 'H-NMR (300 MHz, CH,0H)
8:11.97 (1H, s,5-0H),6.92 (1H, s, H2") ,7.82
(1H,d,J=8.0 Hz,H-6") ,6.98(1H,d,J =8.0 Hz,
H-5'),6.49(1H br s,H-8), 6. 16 (1H, br s, H-6) ,
'C-NMR (CD,OH, 100 MHz)§:183.2 (C-4),159.3
(C-7),152.7(C-5),149.6 (C9),142.5(C4"),
141.3(C-2),139.2(C-3"),127.3 (C-3),118.4(C-
1'),114.2 (C-6"),110.2 (C-2"),107.3 (C-5"),
98.2(C-10),92.5(C-6),87.6(C-8), Lk ¥
SCHR [ 12 T4 2 2 (quercetin) X AHAT

& 7 EAEE &S (W), mp 266 ~
268 °C ,"”C-NMR(CD,0D,100 MHz)5:163.2(C-2),
118.3(C-3),149.2(C-4),126.5(C-5),153.7 (C-
6),156.2(C-7),112.5(C-8),138.2(C-9),114.5
(C-10) ,'H-NMR (300 MHz, CD,0D) 8:6.35(1H,
d,J]=9.5 Hz,H-3),7.85(1H,d,J =9.5 Hz,H4) ,
7.26(1H,s,H-5),7.58 (1H,s,H-8), U\ F¥# 5
SCHR[ 13 1B 6,7-— 32 575 T K (esculetin) ${H
FHAT o

&8 Hes (PR, mp 166 ~ 168 C
HEZERE P, B2 AMT 254 nm R H A5, 10% R &
it s o7 ik 55 41 8, — A k- A A i R £, R
R B, ESI-MS m/z 192.8[M - H] ™, 'H-
NMR ( 300 MHz, CH,OH) &§;: 7.68 (1H, d, J =
15.6 Hz,H-3),7.48(1H,dd,J =8.1,1.8 Hz,H9) ,
7.26(1H,d,J=1.8 Hz,H-5) ,6.86(1H,d,/J=8.1,
1.8 Hz) ,6.27(1H,d,J =15.6 Hz,H-2) ,3.68(3H,
s,0CH,) o DL F8Hs 5 SCmk [ 14 ] i 38 19 4k & 9 B
BEER (femlie acid) FeAR—F

. 84 -

EW9 B (PR, mp 210 ~212 C,
HEZ R, SEAMT 254 nm R IEE G, 10% TR £ B
SR i 28 AT A, = A R -k AR B B R
Al ¥ 3, ESI-MS m/z 137.2[M - H] ~,'H-NMR
(300 MHz, CH,OH) 8:9.31 (1H, br s, OH),7.76
(2H,d,J=8.2 Hz,H-2,6) ,6.78(2H,d,J =8.6 Hz,
H-3,5) . DL &R 5 Sk [15 ] 4 4k & 9 5t %
FLOK 2 ( p-hydroxybenzal acid) 348 —3

&Y 10 B A E F (H B, mp 229 ~
230 C EEAMT T 254,365 nm T &R (A9,
AT AL B RN PR RN A B A A
ESI-MS m/z 192[ M] * ,"H-NMR (300 MHz,CH,OH)
8:7.3(1H,s,H-6),7.37(1H,d, ] =9.34 Hz,H-3),
6.53(1H,s,H9) ,6.26 (1H,d,J =9.34 Hz, H4),
3.69(3H,s,0CH,) ., C-NMR (150 MHz, CH,0H)§:
162.3(C-2),114.6(C-3),146.3 (C-4),103.4 (C-
5),148.9(C-6),154.2(C-7),109.3(C-8),157.3
(€C9),117.5(C-10),56.3( OCH,) , LI I- ¥4t 5 ¢
Mk 16]2,3-— %% F X B g (2, 3-dihydroxybenzoic
acid) BUEHEA — 3,

k&% 11 A koK (FEE), mp 198 ~
200 °C . 5y TR R P, — S8k -k 0 Ak B0 s iz
FHPE, &8 A B 2 B fF 7, ESI-MS m/z 154
[M]","H-NMR (300 MHz, CH,OH) §:6.53 (2H,
d),7.46(2H,d),7.48(IH,s) ., C-NMR (150 MHz,
CH,0H)5:119.6 (C-1),120.6 (C-2),148.3 (C-
3),154.5 (C4),113.1 (C-5),164.6 (C-6),165.6
(C-COOH) . DI ¥4 53CHk[17] 3,4- 8 R
FH iz (3 ,4-dihydroxybenzoic acid) Z0{H A4 o

Ew 12 [ (), = S A k-85
FEH0 f E BH P, 3ROR A B R B AE AE. mp 260 ~
263 °C ,ESI-MS m/z 457 [ M + H] " ,'"H-NMR (300
MHz,CH,0H) §:5.24 (1H,s, H-12),3.56 (1H, m,
H-3),2.25(1H,dd,J =3.0,10.8 Hz, H-18) ,1.13,
0.97, 0.83, 0.78, 0.76, 0.72, 0.63 (21H, 7 x
CH,),."” C-NMR (150 MHz, CH,OH) §:37.2(C-1),
28.2(C-2),78.2(C-3),39.5(C4),56.7(C-5),
19.1(C-6),33.6(C-7),39.2(C-8),46.2(C9),
38.8(C-10),24.3(C-11),126.5(C-12),147.3( C-
13),45.8(C-14),25.6(C-15),28.9(C-16),43.2
(C-17),43.2(C-18),34.6 (C-19),33.6 (C20),
31.9(C21),29.6 (€22),21.9(C23),12.5(C-
24),14.7(C-25),18.4(C-26),26.7(C-27),176.3
(C-28),32.1(C-29) F121.9(C-30) L) I %45
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k[ 18 ] FFEICR MR (oleanolic acid) EUEAHFT

a3 B A& (B, = 8408k
PR S BH M, 268 A 2 2k " H-NMR (300 MHz,
CH,OH) §:5.27 (1H,d,J =6.0 Hz, H-1"),6.16
(1H,br s,H-6), 6.27(1H,br s,H-8) ,7.16(1H,d,
J=8.0 Hz,H-5"),7.35(1H,d,J =8.0 Hz,H-6"),
7.92(1H, s,H2") " C-NMR (CD,0H, 100 MHz)
5:180.3 (C-4),162.3(C-7),158.6 (C-5),149.7
(C-2),152.4 (C9),151.7 (C4"),136.4(C-3"),
146.8 (C-3),120.3 (C -1"),131.5(C-6"), 118.6
(C2),121.5(C-5") ,112.7(C-10) ,101.4 (C-1"),
97.3(C-6),92.4(C-8),81.4(C-5"),72.5 (C-3"),
71.2(C-2") ,68.4 (C-4"),52.1 (C-6") ., LI I %#%
5 3CHR[19 ] 4 228k 11 (hyperoside ) B{HAHAT .

&Y 14 TTas G (HEE) ,mp 241 ~243 C,
SAMTR 254 nm T BRH K A 2O0, = A gk
FACER RN FHYE , ROR A By B AR AE . ESI-MS m/z
169[M - H] ~,'"H-NMR (300 MHz, CH,0H) §:7.24
(2H, s, H2,6).,"” C-NMR (150 MHz, CH,OH) §:
135.4(C-1),109.4(C-2,6),148.7(C-3,5),138.5
(C-4),169.0(COOH) . DA _I- ¥ i ¥4l 5 SCHik [ 20 ]
B TR (gallic acid) BEHFF .

ke 15 [HEas & (HE), mp 140 ~
142 °C , =@ A 8- A e ny Bk, 2R A 5 %
3 "H-NMR (300 MHz, CH,0H)§:0. 18 (3H,s, CH,-
18),0.21(3H,d,J =7.2 Hz, CH,-21,CH,-27, CH,-
29),0.23(3H,d,J =6.4 Hz,s,CH,-19, CH,-26 ),
3.19(1H,m,H-3a),5.35(1H,br d,J =5.2 Hz, H-
6) ., C-NMR (150 MHz,CH,0H)&8:35.7(C-1),30.2
(C-2,C-24),70.3(C-3),141.3(C-5),118.2(C-6),
33.9(C-7,C-22),31.8(C-8),50.6(C-9),37.2(C-
10),21.8(C-11),39.7(C-12),23.9(C-15),27.4
(C-16),54.8 (C-17),10.3(C-18),19.3 (C-19),
36.3(C-20),16.7(C-21),28.7(C-25),17.6 ( C-
26),22.6(C28),11.9(C-29), VI b %45 ik
[21]B-45 i B (B-sitosterol) EL{ELAHAT o
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