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A new ester glycoside compound from Cyclocarya paliurus

FANG Siyang'?, ZHANG Xinggui'?’, YE Yu', WANG Keqing’, YAO Zhiren"*, HUANG Yaping'?, ZHANG Jian’,
QIN Yanhua™, YIN Zhiqi""

"Department of Traditional Chinese Pharmaceutic, School of Traditional Chinese Pharmacy, China Pharmaceutical University,
Nanjing 211198; ° Jiangsu Provincial Academy of Traditional Chinese Medicine, Nanjing 210028; *China Tobacco Jiangsu Industrial
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Abstract Chemical constituents of n-butanol part of ethanol extract from the leaves of Cyclocarya paliurus
(Batalin) Iljinskaja were studied. Eight glycosides were separated and purified by silica gel, MCI, ODS, Sephadex
LH-20 column chromatography and semi-preparative high-performance liquid chromatography. Based on the
physicochemical properties and spectral data, these compounds were 3-ethyl-4-methyl-pentyl ester-O-3-D-apiofu-
ranosyl-(1—6)-B-D-glucopyranoside (1), juglanoside E (2), (4S)-a-terpineol-8-0-a-L-arabinofuranosyl-(1—6)-8
-D-glucopyranoside (3), (4S)-a-terpineol-8-0-B-D-apiofuranosyl-(1—6)-B8-D-glucopyranoside (4), eugenyl-0-B8-D-
apiofuranosyl- (1—6) -0- B -D-glucopyranoside (5), kaempferol-3-0- 8 -D-glucuronopyranosyl methylester (6),
kaempferol-3-0- B -D-glucuronopyranoside (7), and quercetin-3-0- B -D-glucuronopyranoside (8). Among them,
compound 1 was a new compound, and compounds 2—6 were isolated from the genus Cyclocarya for the first time.

Key words  Cyclocarya paliurus; chemical constituents; glycoside; isolation and identification
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Figure 1 Chemical structures of compounds 1-8
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Table 1 NMR spectroscopic data of compound 1 (500 and 125 MHz, CD,0D, J in Hz)

Position 8, 5" 'H-'H COSY HMBC (H—C)
1 - 174.4 - -

2 2.34(dd, 15.6, 7.4),2.50 (dd, 15.6,5.9) 36.6 H-3 C-1,3,4,7

3 1.83-1.80(m) 43.7 H-2,4 C-1,2,4,5,6,7,8
4 1.88-1.84(m) 30.7 H-3,5,6 €-2,3,5,6,7

5 0.96(d, 6.8) 19.0 - C-3,4,6

6 0.99(d, 6.8) 19.8 - C-3,4,5

7 1.40(m), 1.52(m) 24.7 H-3,8 €-2,3,4,8

8 1.00(t, 7.7) 12.0 - C-3,7

Gle-1' 5.54(d, 8.2) 95.2 H-2' C-1

2 3.42-3.397 74.0 H-1' c-1,3

3’ 3.49(dd, 9.0, 9.0) 78.1 H-2', 4/ C-1,2', 4

4 3.44-3.407 713 H-3",5' C-1,3.,5',6'
5 3.59(ddd, 9.7, 5.7, 2.0) 71.1 H-4',6' C-1,3,6'

6 3.70(dd, 11.5,5.7), 4.04-4.02 ) 68.3 H-5' c-4',5,1"
Api-1" 5.05(d, 2.2) 111.0 H-2" C-6,3", 4"

2" 3.98(d,2.2) 78.0 H-1" C-1",4",5"

3" - 80.6 - -

4" 3.84(d, 9.6), 4.04(d, 9.6) 75.1 - c-17,2",3",5"
5" 3.67(s) 65.8 - C-2",3",4"

“'Measured at 500 MHz; * Measured at 125 MHz;* Overlapped signals; Gle: glucopyranosyl; Api: apiofuranosyl.

H-4),4.89(1H,d,/=7.6 Hz,H-1"),3.99(1H,m,
H-6'b),3.81(1H, m,H-6'a) ,3.54(1H, m, H-2") ,
3.48(1H,m,H-3"),3.45(3H,m,H-4"),3. 44(1H,
m,H-5"),3.16(1H,m,H-2a),2. 62(1H,m,H-2b),
2.34(1H,m,H-3a),2.30(1H,m,H-3b) . “C NMR
(CD,0D, 125 MHz) &:206.5 (C-1) , 33.6 (C-2) ,
30.3(C-3),61.3(C-4),148.9(C-5),128.5(C-6),
119.0(C-7),159.1(C-8),116.2(C-9) , 134. 8(C-
10),104.6(C-1"),75.4(C-2"),78.0(C-3") ,71. 4
(C-4"),78.4(C-5"),62.6(C-6") . VUL P iE%ds 5
SCHR[9 % BEAS — 350, S0 e 1k & 9 2 kT
E(juglanoside E) .
3.3 a3

AR (R |, i T F B ke S5 L
WA A RV S 0 Bk 258, Molish Ji2 )i 5 FH
PE o AEXS 7T 448, 70 130 C, Hy 0,00 'H NMR
(CD,0D, 500 MHz) 8:5.45(1H, br. s, H-2) ,5.01
(1H,d,J=1.5Hz,H-1"),4.56(1H,d,J = 7.5 Hz,
H-1'),4. 08 ~ 4. 04(3H, overlapped ,H-6"a,2" ,4" ),
3.92(1H,dd,J=5.7,3. 1 Hz,H-3"),3.83(1H,dd,
J=11.8,3.3 Hz,H-5"a) ,3. 73(1H,dd, J = 11. 8,
5.1Hz,H-5"b),3.65(1H,dd,J=10.9,5. 8 Hz,H-

6'b),3.48(1H,ddd,J = 10.9,5.8,2.5 Hz,H-5") ,
3.42(1H, overlapped, H-3") , 3. 37 (1H, overlapped,
H-4'),3.23(1H,dd,/=9.2,7.5 Hz,H-2") ,2. 21 ~
2.07(3H, overlapped, H-3a, 5a, 6a),2.01(1H,dd,
J=15.9,5.5Hz,H-6b),1.89(1H, m,H-3b), 1. 78
(1H,dd,J=11.7,4. 1 Hz,H-4),1. 72(3H,s,H-7),
1.34 ~ 1. 31(1H, overlapped ,H-5b) , 1. 32(3H,s, H-
10) , 1.28 (3H, s, H-9) . "C NMR (CD,0D, 125
MHz) 8:134.9(C-1),121.9(C-2),28. 1(C-3),45. 1
(C-4),25.2(C-5),32.1(C-6),23.6(C-7),81. 1(C-
8),23.0(C-9),25.1(C-10),98.6(C-1"),75.3(C-
2'),78.3(C-3"),72.1(C-4"),76.2(C-5"),68. 3(C-
6'),109.9(C-1"),83.1(C-2"),79.0(C-3"),86.0
(C-4"),63.1(C-5") o VA b4 5 SCmk 10 )t
HREEA — 30, B0 2 AL 54 3y (48) -a- 3 VT -8
O-0-L-WE M BT 7 AF A - (1—6)-B-D- ML I 75 2 BH
3.4 a4

BEOICR Y (W EE) | B ¥ T W BE L 25 A7
BLIES ) o B -V AL 192 S5 107 I 28 €2, Molish [ iz
SEEYE . A X 4> 7 B 448, 4 T 3 G, HL0,0
'H NMR (CD,0D, 500 MHz) &8:5.45(1H, br. s, H-
2),5.05(1H,d,J=2.2 Hz,H-1") ,4.54(1H,d,J =
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7.7 Hz,H-1"),4.04(1H,d,J=9. 8 Hz,H-3"),4. 01
(1H,dd,J=10.9,1.9 Hz,H-6"a) ,3.94(1H,d, J =
2.2 Hz,H-2"),3.84(1H,d,J =9.8 Hz, H-4" ),
3.66(2H,s,H-5"),3.67 ~ 3. 61(1H, overlapped , H-
3'),3.44-3.40 (2H, overlapped, H-4", 6'b) , 3. 39-
3.31(1H,overlapped,H-5"),3.22(1H,dd,J=9. 1,
7.7 Hz,H-2"),2.21 ~ 2. 09(3H,overlapped,H-3a,
5a,6a),2.00(1H, dd, J = 16.0, 5. 4 Hz, H-6b) ,
1.94 ~ 1.83(1H, m, H-3b) , 1.78 (1H, m, H-4) ,
1.72(3H,s,H-7),1.32(3H,s,H-10) , 1. 27 (3H,
s,H-9),0.97(1H, dd, J = 14.4,5.4 Hz, H-5b) .
3C NMR (CD,0D, 125 MHz) 8:134.9(C-1),121.9
(C-2),28.1(C-3),45.1(C-4),25.1(C-5),32. 1(C-
6),23.6(C-7),81.1(C-8),25.2(C-9),23.0(C-
10),98.6(C-1"),75.4(C-2"),78.4(C-3"),71.9(C-
4'),76.4(C-5"),68.8(C-6"),111.0(C-1"),78. 1
(C-2"),80.6(C-3"),75.1(C-4"),65.9(C-5") . VA
W R 5 Sk [ 11 ] BR S A — 2, SO e ik
W1 44 (4S) -a- 15 1 B -8-0-B-D- W g - - (1—
6)~B-D - Ie 1 0 1
3.5 fes

HEHPRY) (W) , By s T W B S5 A DL )
Ty T -V B TR S 0L I B €4, Molish [z 07 22 BH M
AH XT3 F it & 458, 7 F 2 C,Hy0,,. 'H NMR
(CD,0D, 500 MHz) §:7.13(1H,d, J = 8.2 Hz, H-
6),6.88(1H,d,J=2.0Hz,H-3),6.80(1H,dd, ] =
8.2,2.0 Hz,H-5),6.01(1H,ddt, /= 16.8,10. 1,
6.7 Hz,H-8),5. 12(1H,br dd,J = 16. 8, 1. 8 Hz, H-
9a),5.08(1H,brdd,J =10.1,1.8 Hz,H-9b),5. 02
(1H,d,/=2.4Hz,H-1"),4.85(1H,d,J=7.3 Hz,
H-1"),4.04(1H,dd,/=11.2,1.9 Hz,H-6'a),3. 99
(1H,d,J =9.6 Hz,H-4"a) ,3.94(1H,d, J = 2.4
Hz,H-2"),3.90(3H,s,2-OMe),3.79(1H,d, J =
9.6 Hz,H-4"b),3.67(1H,dd,J =11.2,6. 5 Hz, H-
6'b),3.62(2H,s,H-5"),3.58(1H, ddd, ] = 8.7,
6.5,1.9 Hz,H-5"),3.55 ~ 3. 47(2H,overlapped,
H-3",4") , 3.41-3.37 (3H, overlapped, H-2", 7)
BC NMR (CD,0D, 125 MHz) &:146.3(C-1),150. 8
(C-2), 118.5(C-3) , 136.6 (C-4) , 122.2(C-5) ,
114.2(C-6),40. 8(C-7),139.0(C-8),115.9(C-9),
56. 8(2-OMe) ,103.2(C-1"),74.9(C-2"),78.0(C-
3'),71.6(C-4"),77.8(C-5"),68.7(C-6"),111.0

(C-1"),77.0(C-2"),80.5(C-3"),75.0(C-4"),
65.6(C-5") . DALk i Kl 5 SCHk [ 12 )% B
A, M E G S T &5 -0-8-D-1K
Wi 74 - (1—6)-0-B-D- N e 48] A AR
3.6 &6

BEERIREE T (B, 50 T W B e S5 A7
P o A R -V R S o 0, R R - B S
I Fl Molish JZ v 5 BHE . ESI-MS /R 5>+ 55 1
U m/z:475. 078 88[ M — H |-, By i HAI XS 401 i 2
476, 43 F 3 C,H,,0,,. 'H NMR (DMSO-d,, 500
MHz) 8:12.50(1H, s, 5-OH) , 10. 87 (1H, br. s, 7-
OH),10. 18(1H,br. s,4'-OH),8.01(2H,d,J=9.0
Hz,H-2',H-6"),6.88(2H,d,J = 9.0 Hz, H-3", H-
5'),6.44(1H,d,J=2.0 Hz,H-8),6.22(1H,d,J =
2.0 Hz,H-6),5.46(1H,d,J=7.5Hz,H-1"),3. 57
(3H, s, OMe) . "“C NMR (DMSO-d,, 125 MHz) §:
156.4(C-2),133.0(C-3),177.2(C-4),161.2(C-
5),98.8(C-6),164.3(C-7),93.7(C-8),156.6(C-
9),103.9(C-10) , 120.6 (C-1") , 130.9 (C-2") ,
115.1(C-3"),160. 1(C-4"),115. 1(C-5"),130. 9(C-
6'),101.4(C-1"),73.9(C-2"),75.5(C-3"),71.4
(C-4"),75.6(C-5"),168.9(C-6"),51.8(0OMe) .
DL 1 BOE 5 Sk [ 13 16 R A — 2, Wi
A5 6 Ay 1L A5 13 -3-0-B-D- bk e 78] 2 A T FHY T
3.7 b7

BTG E B R (H ), By 5 T B (DL g 55
AL . T B - iR S s S B 6, Eh PR -
SR T Molish Jsz i 52 FHA%E . AR X207 o i 462, 43
F 3L C,H, 0, "H NMR (DMSO-d,, 500 MHz) §:
12.49(1H,s,5-OH),8. 02(2H,d,J = 8.9 Hz,H-2',
H-6'),6.84(2H,d, J = 8.9 Hz, H-3',H-5") , 6. 30
(1H,d,J =2.0 Hz,H-8),6.09(1H,d, J = 2. 0 Hz,
H-6),5.46(1H,d,J=7.4 Hz,H-1"),3.34 ~ 3. 18
(4H, overlapped, H-2"-5" ) . “C NMR (DMSO-d;,
125 MHz) 8:156.3(C-2),133.1(C-3),177.4(C-
4),161.0(C-5),98.6(C-6),164.5(C-7),93.7(C-
8),156.3(C-9),103.7(C-10),120. 8(C-1"),131.0
(C-2'),115.0(C-3"),159.9(C-4") ,115.0(C-5"),
131.0(C-6"),101.0(C-1") ,74.0(C-2"),76.3(C-
3"),72.0(C-4"),74.4(C-5"),171.7(C-6" )., L\ I
P s 5 Sk [ 13 1 BRI AR — 2, Slosf e b &
W7 Ay LI 25 153-3-O-B-D- N el ) 2 A TRE PR



F 54 EH 1

Jr i A M — BT BB 61

&4 8

B TCE R AR () |, 5 5 1 e i e 45
AL . B - TR IR s Ny Y B €5, Eh R -6 M
SN Molish Jsz 7 52 FHM: o A X537 5 & 478, 47
F 30 C,,H0,5 "H NMR (DMSO-d,, 500 MHz) §:
8.27(1H,d,J =2.3 Hz,H-2"),7.35(1H,dd, J =
8.4,2.3 Hz,H-6"),6.82(1H,d,J =8.4 Hz,H-5"),
6.36(1H,d,J=2.0Hz,H-8),6.17(1H,d,J=2.0
Hz, H-6) ,5.27(1H,d, J = 6.9 Hz, H-1" ) , 3. 40
(1H,d,J =9.2 Hz,H-5"),3.27 ~ 3.20(3H, over-
lapped, H-2"-4" ) , *C NMR (DMSO-d,, 125 MHz)
8:157.5(C-2),133.9(C-3),177.5(C-4),160. 9(C-
5),98.9(C-6),164.8(C-7),93.7(C-8),156.5(C-
9),103.6 (C-10) , 120.6 (C-1") , 118.0 (C-2") ,
144.8(C-3"),148.4(C-4"),115.4(C-5"),120. 5(C-
6'),102.8(C-1"),74.1(C-2"),76.6(C-3"),71.8
(C-4"),74.2(C-5"),172.0(C-6") . LA I ikt
E5SCHR [ 14 X BRI — 20, 5o 2 1k & 1) 8 it
32 -3-0-B-D- N A 7 22 AR TS PR

4 HBR5iTR

H R0 B0 b2 o i 51 48 TP oA T/ IV
PEIBAL , 45 A2 R =i R B e &9,
PLE M P4 B A5 B I 250 4 PR 43, (E 0 4
LI AN 7 S VR O S s BT e P e
R AT I AN TiR) 245 R AN 6 1 B 0 B Ak 2 ) T i
A ST X R BRI A 1E T AR BUER A 2R AT T AR
AWV, 4 B % T 8 MMe G, ik
BN EY  ALE W 2 ~ 6 7 T R
& Ay ARl ARG R FEE T H M AR
PEFR AT 19 AL 2= W o iy, o 28 AR 00 A1 T
RARE T R S (HARE T T R () Tl 2
YRR SR AN 4T, LA T4 B 15 20 i1k
E VAT A BRI A R R SR SR AR R

3.8
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