519 B4 24 )
2013 4 12 A

Hp [ 52 86 07 5 2 2% 56

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 19,No. 24
Dec. ,2013

Ji R A~ N3 B 0 18 5 25 ) 2 5

A A R F A B

(1. THPEFR, &I

3.
[HZ]

330004; 2. ke wPEHXF, LR
TIHHRIFERY, &S
B0 B K EN INE Ranunculus ternatus HAR AL 22 50 . 773k : % Sephadex LH-20 K fif: it 45 £, 3% 35 A f

100029 ;
330038)

Fioy e, 45 HPLC 24k , AR 4 PR AL PR BT S NMR S5y a7 S 4 . SR NINH R - A58 T 8 ML a9, 0 7l %
TE N 4-SA-5-(0-B-D- A B HEAE ) - IR (1) ,1E T 46 -B-D-ME W SR (2) MR (3) ,3-[ (3-52 3k ) -(4-B-D- A B 45 ) -4 4k ] -2-
PIRTR (4) ,S-F2 T HEBERR (5) ,3,4- TR M RE(6) SRR IER TR (7) ,3,5- "M AFEA-RIEHX TR (8), ALY~
37,8 E KM ZIE Y o AR

[R8W] MNE; L2l St
[FESFES] R284.1 [ Sk FRIRAD ]
[doi] 10.11653/syfj2013240132

A

[x

]

=]

1005-9903 (2013)24-0132-03

Isolation and Structural Identification of Chemical Constituents

from Ranunculus ternatus

DENG Ke-zhong'®, XIONG Ying'* , ZHOU Bin’, LUO Yong-ming', LI Han-xing'
(1. Jiangxi University of Traditional Chinese Medicine, Nanchang 330004, China;
2. Beijing University of Chinese Medicine, Beijing 100029, China;

[KFEBEH] 20130303(008)
[E€mB] HEZEARMIEETH(81060334)
[E—1EE] XBRIA, WA, BB, DT v 25 9 U5 K & TP A 5%, Tel :0791-87118997 , E-mail : dengkezhong@ 126. com
CEIRAEE] " RS, W, MR, o 20 3 B 5, Tel :0791-87118993, E-mail : jzxiongying@ yahoo. com. cn
[ 4] Dhanabalasingham B, Karunaratne V, Tezuka Y, et al. from Salacia chinensis [ J]. J Nat Prod, 2003, 66
Biogenetically important quinonemethides and other (9) :1191.
triterpenoid constituents of Salacia reticulate [ J ]. [10]  APEEW, 4568k, /N4 LA i k42 By 1k 24 4
Phytochemistry , 1996, 42(5) :1377. WFE[)]. B2 EEE FEZG, 2007, 18(1) 111,
[ 5] Figueiredo J N, Raez B, Sequin U. Novel quinone [11] AEEHE, IR, VRS AL s [T].
methides from Salacia kraussii with in vitro antimalarial [E 2524235, 2000, 35(11) .736.
activity[ J]. J Nat Prod,1998,61(6) :718. [12]  WeAhF , 655 . i L i A2 o oF s (1],
[ 6] EBIELL, RALA, @& EE, %S Wi ZE b — 18 S JT R A4k R, 2010, 26(6) 1104
HiEee A =wi &), 2% #4k, 2009, 44 [13] BFHA, DA AaAaRERA ki 1].
(10) :1123. o [J] 256 5 ) 2 4k, 2010, 16(9) :57.
[7] GaoH Y,GuoZ H,Wu L J,et al. New triterpenes from [14]  PhRL, o3k, M REAR , 25 (50 Ak 2 28 3 1k 24 1l o0 1Y A 5%
Salacia hainanensis Chun et How with «-glucosidase [J]. P EZ 4R, 2007, 42(2) :102.
inhibitory activity[ J].J Asian Nat Prod Res, 2010, 12 [15] @B 2=t /g R, . P 2yd 5 5t i1k 24 il
(10) :834. ST LT]. P EZ 24, 2003, 38(4) :261.
[ 8] Yoshikawa M, Murakami T, Yashiro K, et al. Kotalanol, [16] Siddiqui B S, Begum S, Gulzar T, et al. An amide from
a potent ( -glucosidase inhibitor with thiosugar sulfonium fruits of Piper nigrum [ J]. Phytochemistry, 1997, 45
sulfate structure, from antidiabetic ayurvedic medicine (8):1617.
Salacia reticulata [ J]. Chem Pharm Bull, 1998, 46 [17] ROk GERUNAE , NS, 28, 23985 LA B =6 988 19 1k 27 il
(8):1339. R M L)) b E b2y 4% A&, 2005, 30
[ 9] Morikawa T, Kishi A, Pongpiriyadacha Y, et al. (15) :1162.

Structures of new friedelane-type triterpenes and eude

mane-type sesquiterpene and aldose reductase inhibitors

- 132 -

[ DiEgm4E AR



KT AR, 55 o 48 JTCRE Ak 2 A3 04 53 15 45 45 1 S

3. Jiangxi Science and Technology Normal University, Nanchang 330038, China)

[ Abstract |
were isolated by chromatography on silica gel and LH-20 columns, and purifidled by PHPLC.

Objective: To study the chemical constituents of Ranunculus ternatus. Method; Compounds
Their
physicochemical properties and spectral data were used to elucidate the structures. Result: Eight compounds were
isolated and identified as 4-oxo-5- ( 0-B-D-glucopyranosyl) -pentanoic acid (1), n-butyl-8-D-fructopyranoside
(2), adenosine (3), 3- [ (3-hydroxy) - (4-B-D-glucopyranosyl ) -phenyl ] -2-propenoic acid (4 ), 5-
hydroxymethyl furoic acid (5), 3, 4-dihydroxybenzaldehyde (6 ), salicylic acid (7 ), syringic acid (8),

respectively. Conclusion: Compounds 1-3, 7 and 8 can be isolated from the genus for the first time.

[ Key words |

MNE AT R EEBEHEY/DNERE TR
i Y7 S e ot R RN P s B WS N2 3 R AR
Ry 3R TCRE v 50 25 4% 16 PR 4, 28 38 0 T MR Bk
WIEAT T RGER A7 08, i CERIE 2 E 18 £
NI BN RIS S P AR /E At S
SCARSEHRIE DA o3 B 4 S 2R B 4 A 8 R 28 A
3,38 A B R R A, M AT TR A A 2 )
H4-8M-5-(0-B-D-Hw B AL ) - R (1) ,1E T 4k -B-
D-ME W R (2) , BT (3) ,3-[ (3-8 %) -(4-8-D-
HIEWERE) I ] 2- TN TR (4) S5-3I R IR (5)
3,4- "R FEORIEE (6) AR R IEAR R (7) ,3,5-
S4B (8) , Hrpfbad 1 ~3,7 18
HERMNIZE Y oy 3,
1

Varian Inova 500 MHz f1 Bruker Avance 400
MHz 1% fi 2z AL (TMS S 45 ) , LC3000 i & 5 4%
TOAH €535 A (A6 50 Q0% 8 1H ) , ODS-A (8,35 4+E (20
mm X 250 mm, 5 pm, YMC), Sephadex LH-20
(Amersham ) , HW-40 ( TOSOH ), X L W& K #4 g
(XAD-16, 2 [T 1) 5 W2 (30 A0 A €35 Fi 6k Ji 2
N BT A il HPLC I Bk 3%
g ( BugE 2y ) HA BT RGN 24 5 20 A 4l g TCRE
2y A0 E VGRS 2568 T3 3, h VP B A B X AT
NI 2 4% % 5 i Ranunculus ternatus Thunb. ff) 1 8
P,
2 REMSE

TR TR BRAR 50 kg, By 65, FH 95% £ I AN
65% LT3 Bl A DA S 3 U, & IR BT, Il T vk
Aif R 10 kg RN & A KRS, 2309 LIk A
FY A7 E (60 ~90 °C) (BER L BR IE T B AR I, K
25 2 JBOHR T WS 95 500 3 J31) A 380 A il Bk 32 8 300 g, S TR
CTRER 400 g, IE T EEH 1 000 g, 1E T BEEH
853 (1 000 g) 7K ¥ fift J5 8k, 7K W28 L W B A

Ranunculus ternatus; chemical constituents; structure identification

JAE W2 B, 23 310 1 30% ,70% ,95% £ BEpE ML, He
30% £ i F8 53 # 28 He J AT 0 O B A S B 0
il & HPLC 4lifb75 k&4 1(18 mg) ,2(45 mg),
3(50 mg) ,4(36 mg) ,5(20 mg) . KL 2 WK H4r 2
FE AT FIBE A ) 2 43 B 15 B4 & W) 6 (55 mg) |7
(30 mg) ,8(10 mg) .

3 HHETE

k&1 G KR ¥, H-NMR ( D,0, 500
MHz)6:2.53 (2H,t,J =6.5 Hz, H2), 2.69(2H,
br.s, H3),4.34 (1H,d,J =8.0 Hz, Glu-H-1),
4.42 4.52 (2H,d,J =17.5 Hz, H-5);"” C-NMR
(D,0,125 MHz)5:27.6(C-2),33.5(C-3),60. 8 (C-
6'),69.7(C-4"),73.2(C-5),73.5(C-2"),75.8(C-
3'),76.2(C-5"),102.4(C-1"),177.3(C-1),210.0
(C-4). ik NMR ¥ 5 SCik s — 807 i B 5
s ¥ 4-5A0-5-( 0-B-D-7j % % 3k ) -1 e ik L
BT —AREERESY W EERLEY
H -5 A0-5-(0-B-D-H B AL ) - IR (4-0x0-5-( 0--
D-glucopyranosyl ) -pentanoic acid) ,

e 2 Jo g IR 45 & (F BE) ' H-NMR
(CD,0D, 400 MHz) §:3.48-3.54 (2H, m, H-1),
1.54-1.60(2H, m, H2),1.38-1.44 (2H, m, H-3) ,
0.94(3H,t1,J =7.2 Hz,H4),3.63-3.92(7H, m, H-
1'% H-6") ;" C-NMR (CD,0D, 100 MHz)8:60. 2 ( C-
1),31.9(C2),19.1(C-3),12.9(C4),62.0(C-
17),100.2(C2"),69.2(C-3"),70.61(C4"),69.7
(C-5'),63.7(C-6") o 25 SCHREHE X HE " M s hy
1IE T JEg-D-mt mg R OBE 1 ( n-butylB-D-
fructopyranoside ) ,,

&3 kK, H-NMR ( DMSO-d, , 400
MHz) §:8.33(1H,s,H-8),8. 12(1H,s,H=2),7.36
(2H,s,NH,),5.85(1H,d,J =6.0 Hz,H-1'),5.46
(1H,d,J = 6.0 Hz,2'-OH),5.42 (1H, br. s,3'-
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OH),5.20(1H,d,J=4.4 Hz,5'-OH) ,4.59(1H ,dd,
J=11.2,6.0 Hz,H-2") ,4. 12(1H,br. s,H-3"),3.94
(1H,d,J =3.2 Hz,H4'),3.65(1H, m,H-5"a),
3.55(1H,m,H-5'b) ;" C-NMR ( DMSO-d,, 100 MHz)
5:156.6(C-6),152.8(C-2),149.5(C4),140.4(C-
8),119.8(C-5),88.3(C-1"),86.3(C-4"),73.9(C-
3'),71.1(C-2"),62.1(C-5") o LA bl 3% H 4l 5 5
BRL7 ] i A — B, Sz s on R
(‘adenosine)

&9 4 @RS S (B ) T H-NMR
(CD,0D,400 MHz) §:7.55(1H,d,J =16 Hz,H3),
7.20(1H,d,J =8.4 Hz,H8),7.10 (1H,d,J =2
Hz,H-5), 7.04 (1H,dd,J =2,8.4 Hz,H9),6.31
(1H,d,J =16 Hz,H=2) ,4.86(1H,d,J =7.2 Hz, H-
1'),3.45 ~ 3.91 (6H, m, H2' ~ 6');" C-NMR
(CDb,0D, 100 MHz) 6:169.2 (C-1),147.4(C-7),
147.1(C-6),144.7(C-3),129.7(C-4),120.7 (C-
5),116.7(C-2),116.3(C-8),114.3(C9),102.0
(C-1"),76.9(C-5"),76.1(C-3"),73.4(C-2"),69. 8
(C4"),61.0(C-6") . LA I Hd 5 3wk [8 ] 413t —
B EE N 3-[ (3-8 3) -(4-B-D- A d M 2 ) IR 2 -
2- 4% B (3-[ (3-hydroxy ) -(4-0-D-glucopyranosyl ) -
phenyl ] -2-propenoic acid) ,

k&9 5 JE @ ARG S (B H-NMR
(CD,0D,400 MHz)§:7.16(1H,d,J =3.6 Hz,H-3),
6.46(1H,d,J =3.5 Hz,H4),5.06 (2H,br,OH) ,
4.57(2H,s,H-5") ;" C-NMR ( CD,0D, 100 MHz) §:
160.4(C-2"),159.2(C-2),144.3(C-5),118.6 ( C-
3),108.9(C-4),56.1(C-5") o DA L%l 5 SCRk[9 ]
fle B — B, W % E O SR B IR OB R (S-
hydroxymethyl furoic acid) ,

a6 o hk S (), =50k i 2
FHE ' H-NMR ( CD,0D, 500 MHz) §:9.68 (1H, s,
CHO),7.31(1H,d,J =2.0,8.5 Hz, H-6),7.30
(1H,d,J=2.0 Hz,H-2) ,6.91(1H,d,/ =8.5 Hz,H-
5) o LA BB S5 30k [ 10 ] iE — B, 5 08 I8 4
HZ AL A GEIT R 5E 2 — B E  3,4- 2R R
% (3, 4-dihydroxybenzaldehyde)

EW T HERE M (P B, =&k X
TR PP P 4 1 1% 5 P E " H-NMR (CD,0D,400 MHz)
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5:7.80 (1H,d,J =8.0 Hz),7.46 (1H,t,J =8.0
Hz),6.92(1H, d, J=8.0 Hz), 6.88(1H, t, J =
8.0 Hz), 53CHR[ 11 ] o iy &35 B4 xF I — 2, ik
Y e R B IR IE AR (salicylic acid) .

k&8 TR (HFEE) . H-NMR(CD,0D,
400 MHz) §:7.29 (2H,s,H-2,6),3.85(6H,s,3,4-
OCH,) ;" C-NMR ( CD,0D, 100 MHz) &:120.4 (1-
C),107.1(C-2,6),140.1(C-4),146.8 (C-3,5),
167.2 (-COOH ), 55.1 (-OCH, x 2). ¥# 5 3k
[12 ] R AR — 3, e iz Gl 3,5- A
F-4-32 FE K H R (syringic acid)
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