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Fatty Acids from Ranunculus ternatus

XIONG Ying, CHANG Mei-yan, ZHANG Chang-hua, LUO Yong-ming, DENG Ke-zhong*

(College of Pharmacy, Jiangxi University of Traditional Chinese Medicine, Nanchang 330004, China)

Abstract: The aim is to investigate the chemical constituents of Ranunculus ternatus Thunb. Five fatty acids are

isolated from tubers of R. fermatus. On the basis of spectral data, they are identified as (R)-3-hydroxy-

11-methoxy-11-oxoundecanoic acid (1), palmitic acid (2), ethyl palmitate (3), adipic acid (4) and stearic acid (5).

Compound 1 is a new compound. All compounds have a certain inhibitory activities in vitro against multidrug-

resistant strain.
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Bruker Avance 400 MHz % 3t 38 43 (B 1=
Bruker /A 7]); Bio-Rad FTS 6000 {8 HLH-£T #h it
X (EEE A R 7]); LTQ Orbitrap Discovery Jiiiti{X
(35 Thermo A ]); WZZ-1 HENHEAX(LHEFFER;
LC3000 il & i BB (i A (AL st QBB E 24 7).

1.3 REA5 5

W 50 kg, #fE, DL 95% LEERN 65% 0
FERSEE 3 K, BER 2 h, PERGRIRIE IR 4E15HR
B 8 kg KRB NG E/KIRE, KUK A hEk.
BERR .G IF T EEAREL 3~4 ¥k, (B[S 70) 53 115 2
FHEEEER) 300 g, LR OTEFERY) 400 g, BT
REAZHUY) 1 kgo 1E T BRI /KB A )5 42 XAD 16
KA AR REAE IR B, AR 30%. 70%. 95% 2
RELEIL, o 70% £ BB 75 TR RE A E M6
FEVER (&P R-HEE 10 1 10 0 1, V/V)HI
Sephadex LH-20 %t F: (it (& e-FIEE 1: 1,
VIV &, A SR A (FEE-K 614, VIV)
A FBA Y 198 me)Fl 4 (78 mg); A1 iHIFEAE HL
57 2 IR R AR FE e W (A - PR Ol 1 -
0—0 : 1)1 Sephadex LH-20 # A (— & F e~ H
1D 1) ar 8 Kol % 8 2 ik i b3 31 &9 2
(83 mg). 3 (125 mg)F1 5 (103 mg).

1.4 g%
(R)-3-Hydroxy-11-methoxy-11-oxoundecanoic
acid (1) H &€ FE K R, HR-ESI-MS m/z:
247.1538 (iH#1H 247.1540, [M + H]"), TR HA
C1,HxO0s; IR itk 3542, 3455, 2924, 2853, 1736,
1685, 1469, 1437, 1220, 869, 545 cm ' x4 T A
233542, 3455 cm ). BEBRIL(1736 cm ) FIFRIE

#1 AW 1 IERYE(CD;0D, 400 MHz)
Table 1 NMR data of compound 1 (CD;0D, 100 MHz)

COSY mmmm HMBC A

H,C(H,C),. WOH H,C(H,C), >/\[(on
H? = n? !

on © OH

(R)-3-hydroxyicosanoic acid 3R-3-hydroxyundecanoic acid

B 1 AbEY 1 %5 K 3% COSY Hl HMBC (H—C)M X

Fig. 1 Structure and key COSY and HMBC correlations of compound 1

(1685 cm ).

'H NMR (400 MHz, CD;OD)iir1, &1.35~2.46
W ZAMBRR RS, thah, &F 1N ER
F 81 3.99 (1H, m)Fl 1 ANHEIEE S 653.67 3H, s,
OCH3): ""C NMR %% DEPT Jz HSQC &sib &)
H 12 MRIET, 2 MRIEG 174.5, 174.8), 14
CH (8¢ 68.0), 1 I~ OCH; (8¢ 50.7), 8 I~ CH, (8¢ 42.0,
36.7,25.2,29.1,28.9, 28.8, 24.7, 33.5); 7 HMBC i
1, 8c174.8 (C-11)5 832.34 (H-10). &y 1.62 (H-9)
PLI 8y 3.67 (OCH )R, KHIZALEYI N NENITIE
FHEE 2R 57, 8y 2.43 (H-2)5 8¢ 174.5 (C-1)F11 5¢ 68.0
(C-3)MA%, W FRIEIETE 3 40, At E A [o] 5
-9.2° (¢ 0.23, CHCLy) 5 (R)-3-hydroxyicosanoic acid"”
A1 3R-3-hydroxyundecanoic acid™ £ AH [F] 1 7). B
TLE T L e 7 ¥ R A e, HEDN 3 0 TP R T
N R KRS, FEYEE e R0 K Brewster BN,
DA 1 22 e 7 1) RO RR AR DU - Ve i B4 R TR,
BEMNEY 1 A(R)-3-hydroxy-11-methoxy-11-oxo-
undecanoic acid. %54 "H-"H COSY )8, Hkitk%
P WE 1.

TR (2) A BTRCR 4 "H NMR
(400 MHz, CDCly): & 2.34 (2H, t, J = 7.6 Hz, H-2),

{7 E Position 3y 3¢ (DEPT) i1 Position Sy 3¢ (DEPT)
1 1745 (C) 7 1.35 (2H, br.s) 28.9 (CHa)
2 2.46 (1H, dd, 15.2, 4.8) 42.0 (CH,) 8 135 (2H, br.s) 28.8 (CH)

238 (1H, dd, 15.2, 8.0) 9 1.62 (2H, m, H-9) 24.7 (CH,)

3 3.99 (1H, m) 68.0 (CH) 10 2.34(2H,t,7.6) 33.5(CHy)
4 1.49 (2H, m) 36.7 (CHa) 11 1748 (C)
5 1.35 (2H, br.s) 25.2 (CHa) OCH; 3.67 3H, 5) 50.7(CH)
6 1.35 (2H, br.s,) 29.1 (CHp)
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24 %

1.63 (2H, m, H-3), 1.23~1.29 (24H, m, H-4~15), 0.88
(3H, t, J = 6.8 Hz, H-16); °C NMR (100 MHz,
CDCLy): & 178.9 (C-1), 33.9 (C-2), 31.9 (C-14),
29.7~29.1 (C-4~13), 24.7 (C-3), 22.7 (C-15), 14.6
(C-16). Jtil % 5 CHR 11 ]HRkiEFE A — 3.

BFHEBRZEE 3) AOPRDRE A 'H-NMR
(400 MHz, CDCls): & 4.10 (2H, t, J = 6.8 Hz, H-17),
2.26 (2H, t, J = 7.6 Hz, H-2), 1.59 (2H, t, J = 7.6 Hz,
H-3), 1.23 (27H, m, H-4~15, H-18), 0.85 (3H,t, J =
6.8 Hz, H-16); *C NMR (100 MHz, CDCls): § 173.7
(C-1), 60.1 (C-17), 34.4 (C-2), 31.9 (C-14), 29.7~29.1
(C-4~13), 25.0 (C-3), 22.7 (C-15), 14.2 (CH3), 14.1
(CHa). JGiHuE 5 SCHR[12]HkIE HE A — 3.

OB 4 AGEAE; 'HNMR (400 MHz,
CDCls): 5 2.36 (4H, m, H-2,5), 1.65 (4H, m, H-3, 4).
RS S SR R IE L

WHERR (5) HAkA; 'H NMR (400 MHz,
CDCly): §2.35 (2H, t, J= 7.6 Hz, H-2), 1.63 (2H, m,
H-3), 1.26 (28H, m, H-4~17), 0.89 (3H, t,J= 6.8 Hz,
H-18); *C NMR (100 MHz, CDCls): & 179.0 (C-1),
34.0 (C-2), 31.9 (C-16), 29.3 (C-4~15), 22.5 (C-3),
22.7 (C-17), 14.4 (C-18). JGIEJ MEAHE 5 SCHR[13]
OB I AT

1.5 HiNG &R BATEENE

SR FH A sxt vl FE 12U V0 5 A B ht i 24 BT AR (i
S JH AR A5 S, INHARFP) 1 5 1% 370 56 3Kk &
(Minimum inhibitory concentration, MIC), [&]H il
AT ATAT L) (1) 85 77 B (25 0 HE) A B2 e A
1 pg mL™" B BAEFIRETF 50 pg mL ' B R HE4T 0]
f8, DUEEE &R (SM)MI CJ1Z T BE(EMB) A BHPE X R
WPES N 10 pgmL ™ 15 pgmL ™', GE5REH, 1k
S, 3HIMIC A1 mg mL', &2, 4.5
ff) MIC 24 2 mgmL™", HRA —E P25 5
B R

2 SERMGHE

K%L . Sephadex LH-20 LA & il 4% HPLC.
TLC %5 2 Fp (3 HoR M NRL rh 3 B 2415 3 5 4
Ji 17 R 28 B 73, AL 40 Uk B AR IR 25 T 45 K 7 i)
3-hydroxy-11-methoxy-11-oxoundecanoic acid (1)~ 1
ANEEER (2) FHEECEE 3). O (M ER

(5), Hi, WWEY 1 Eea; RN R
B, 5 MBI SV S XS AR LE, X 22
YIGE A O B (T INHARFP) B A — 58 1 i 1E
FY B ERIR BE R vy i T IR A AT AE R AR
T Rt 1 R 7)) SR U R I T R R,
T, BN EEAER S, IR SRE A BRI AT
REREAZIE R, T2 2 A Ay S
I R FE W AT 0, A8 TTURE. PR 28 SR A 1 20 RO AR ELA
P& 13 5 BT FUHEATIRAIRS -
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