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Aliphatic compounds from Portulaca oleracea L.

YANG Qiu-nan' >,  YE Hao-yu’, TANG Huan®, CHEN Kai*,  CHEN Li-juan®, WAN Li'"

(1. Mimnstry of Education Key Laboratory of Standardization of Chinese Herbal Medicine, Chengdu University of Traditional Chinese Medicine, Chengdu
611137, China; 2. State Key Laboratory of Biotherapy, Sichuan University, Chengdu 610041, China)

ABSTRACT: AIM To study the aliphatic compounds from Portulaca oleracea L. . METHODS  The petroleum
ether extract of Portulaca oleracea L. was isolated and purified by silica and semi-preparative HPLC column. Then
the structures of obtained compounds were identified by physicochemical properties and spectrum technologies. RE-
SULTS Twelve compounds were isolated and identified as ethyl linolenate (1), friedelin (2), lupeol (3), ste-
aric acid (4), palmitic acid (5), oleic acid (6), linoleic acid (7), linolenic acid (8), (92, 11E, 15Z) -
13-hydroxy-9, 11, 15-octadecatrienoic acid ethyl ester (9), (9Z, 11E) -13-hydroxy-9, 11-octadecadienoic
acid ethyl ester (10), 13 (R) -hydroxy-octadeca- (9Z, 11E, 15Z) -trienoic acid (11), coriolic acid (12).
CONCLUSION Compounds 1, 9-12 are isolated from genus Portulaca for the first time, and the spectral data of

compound 9 are firstly reported.
KEY WORDS: Portulaca oleracea L. ;

5 Portulaca oleracea L. 2 15 i B &k
ALY T TR Y, 2T
PREFAEHD, G T5 . L. FUREGE A, i
REMIE A . BN TR, BAE
Pee . Bk, (RRA IR, T IR IR
FMTE . 2. PREE . fele . . FRim
Aile R ST EE S AL . B,
X YRS EY), BAYIR. WE. PiEk.
eSS E ] . R RR, BRTEhEE A
AR TR N L TR LAY BT, A M
DI RGBIN . dE47 5 R E W EDTE
PERL, AR BA DRI AR . R, Ak
56T B 15 U A T R A EA TR Y, AR B A )
124 g 105 Ak & Wy, AL 45 8 A A M F AR 7 IR
(Fg) . 2 MEFABRITR . 2 A H A BB 5L E .
He, kB, 9 ~12 EERMNZBEHY 55
33, JFHEWIRE TeEY 9 MBGEEHE .

1 (FE5H#

C605 R AL JZ T &2 48 (Fw + Buchi 22 7]);
Waters i 1 3542, fLHE Waters 2695 435 M0
Waters 2996 — 1l 45 [ 51 £ l #% . Empower T {F ¥
F1 Waters Sunfire Cq JZ #1635+ (150 mm x 4.6
mm, 5 um) (3E[FE Waters A F]) 5 il 255 HPLC
(ERE, (045 GL3250 5. C,y il 46 (03 kE (25.4
mm x450 mm, 9 wm) AR SRS B AU SR A PR
F)); 25000V # il 4% (782 E Knauer 22w ); N-
1100 JiE % 78 &K AL ( H A& Eyela 2\ 7] ); Bruker
AV 600 NMR #% % 4R AL (18 FE A& w2 A ;
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aliphatic compounds ; isolation and identification

Waters Q-TOF %% ( Z£[E Waters /4 5] ) 3 Milli-Q
aukFRG (EEBHEE AR ), MCO-18AIC — %k
s IR 4. MCV-THIATS BB % TE S (H A
Sanyo /A ) ) ; Legend Micro017 & B.0 L (2 H
Thermo Scientific /3] ) ; M5 FEFR{Y (fZ[E Spectro-
max N H] ) . GF254 {2 RERE . 200 ~300 H ik
RERE (BB TARA ) . HEE R 03k 4l
(R B B 2 100 A R R ) 5 ARt )
(3£[E Cambridge Isotope Laboratoriesg 73] ) ; JFHiAth
WA At al (BB AL T ) .

LU D A 1)1 B fr At b 256 T Y, 2k
B R 2 2y S B 4 M O S i SR D 1A )
FEY) 514 U Portulaca oleracea L. b 3047
2 REE5HE

TR S5 025 64 10 kg, By HI 60 L
95% LmFEREE 1, EREMK, 5IFRBOR,
W AR, MR ORI E . KRB ST RAK
o, AR, ABURIEER AR, 15 A ThiEEE
R 198 g,

BB AE, Al ROl (1:0
—0 1) BV E PR, 453 26 iRy
(Fr. 1~ Fr. 26), HA, Fr. 2 (12.034 g) &0k
e, Bl A, BEAEGW 1 (23 mg); Fr.6
(2.082 g) FlFr.8 (1.528 g) Zefrihfk, HWEE
EELSE, a2 (39 mg) . ka3 (23
mg); Fr.9(5.328 g), 10 (11.478 g) . 13 (7.293
g) ZRERE. B, HEfkE 4 (37 mg) | 5
(28 mg) . 6 (34 mg), 7 (24 mg). 8 (68 mg);
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Fr.16 (4.918 g) ZWEFIUG, AIEwZiils
M, BEEEY9 (12 mg) . 10 (103 mg); Fr.22
(3.046 g) ZrEE. FH &, BILEY 11
(18 mg) . 12 (30 mg),

3 £HERE

&M 1. JC 0 3 IR W Ak, ESI-MS m/z:
329.2451 [M +Nal*, 4» ¥ C,H,,0,,'H-NMR
(400 MHz, CDCl,) 8:0.98 (3H, t, J=7.6 Hz, H-
20), 1.25 (3H, t, J=7.2 Hz, H-1), 1.28 (8H,
m, H6 ~ 9), 1.62 (2H, m, H-5), 2.08 (2H, m,
H-10),2.29 (2H, t, J=7.2 Hz, H4), 2.81 (6H,
m, H-13, 16, 19), 4.12 (2H, dd, J=14.4, 7.2
Hz, H2), 5.34 (6H, m, H-11, 12, 14, 15, 17,
18) ,”C-NMR (400 MHz, CDCL,) &: 14.2 (C-1,
20), 60.1 (C-2), 173.9 (C3), 34.4 (C4),25.0
(C-5),29.1 (C-6~7),29.2 (C-8),29.6 (C9),
7.2 (C-10), 130.2 (C-11), 127.1 (C-12), 25.6
(C-13), 128.2 (C-14), 128.3 (C-15), 25.5 (C-
16), 127.7 (C-17), 131.9 (C-18), 20.5 (C-19),
P EEds 5wk [5] HaEEA -2, e N
IR 2,158 (ethyl linolenate ) .

A 2. st i, ESI-MS m/z: 449.376 6
[M+Na]*, 4¥3 C,yHy,O,"H-NMR (400 MHz,
CDCl,) 8: 0.73 (3H, s, H29), 0.87 (3H, s, H-
28),0.95 (3H, s, H-16), 1.00 (3H, s, H-25),
1.01 (3H, s, H-12), 1.05 (3H, s, H20), 1.18
(3H, s, H-19).,” C-NMR (400 MHz, CDCL,) §:
213.2 (C-1), 59.5 (C-2),58.2 (C3), 53.1 (C-
4),42.8 (C-5), 42.2 (C-6), 41.5 (C-7), 41.3
(C-8),39.7 (C9), 39.3 (C-10), 38.3 (C-11),
37.5 (C-12), 36.0 (C-13), 35.6 (C-14), 35.3
(C-15), 35.0 (C-16), 32.8 (C-17), 32.4 (C-
18), 32.1 (C-19), 31.8 (C=20), 30.5 (C-=21),
30.0 (C-22), 28.2 (C-23), 22.3 (C24), 20.3
(C-25), 18.7 (C26), 18.2 (C=27), 18.0 (C-
28), 14.7 (C29), 6.8 (C-30), L) b%¥E 53k
(6] fRIAHA—F, BEE HARE (friedelin) .

&M 3. 105 IR 4SS . ESI-MS m/z:
427.3879 [M+H]", 2+ Cy Hy,, O,'H-NMR
(400 MHz, CDCl,) §: 1.68, 1.03, 0.97, 0.94,
0.83,0.79, 0.76 (4 3H, s), Hrf 1.68 &biy 5
BRI 3P B e R = Y 30-CHL, 5 XUEE A i 1Y 45
fiFUE . P C-NMR (400 MHz, CDCl,) &: 38.7 (C-1),
27.5 (C2), 79.0 (C-3), 38.9 (C4), 55.3 (C-

5), 18.3 (C-6), 34.3 (C-7), 40.8 (C-8), 50.4
(C-9),37.2 (C-10), 20.9 (C-11),25.1 (C-12),
38.1 (C-13), 42.8 (C-14), 27.4 (C-15), 35.6
(C-16), 43.0 (C-17), 48.3 (C-18), 48.0 (C-
19), 151.0 (C-20), 29.9 (C-21), 40.0 (C-22),
28.0 (C23), 15.4 (C24), 16.1 (C-25), 16.0
(C-26), 14.6 (C27), 18.0 (C-=28), 109.3 (C-
29), 19.3 (C-30), VA %5 cmk [7] g%
A—F, B RPE TR (lupeol) .

& 4. B @8R Y. ESI-MS m/z:
283.2739 [M-H], 4 F 3 C; Hy 0,.'H-NMR
(400 MHz, CDCl,) &: 0.88 (3H, t, J =6.8 Hz,
H-18), 1.28 (28H, m, H4 ~17), 1.63 (2H, m,
H-3), 2.34 (2H, t, J=7.2 Hz, H2)_,” C-NMR
(400 MHz, CDCl;) &: 178.9 (C-1), 34.9 (C-=2),
31.9 (C-3),29.0~30.0 (C4~15), 24.7 (C-3),
22.8 (C-17), 14.2 (C-18), DL F&dE 53CHk [8]
fRIEFA L, B4 E HIERRRR (stearic acid) ,

A 5. kAR, ESI-MS m/z: 255.241 7
[M-H] ", 4¥= C,,H,0,,'H-NMR (400 MHz,
CDCL,) &:0.87 (3H, t, J =6.8 Hz, H-16), 1.28
(24H, m, H4 ~15), 1.62 (2H, m, H3), 2.32
(2H, t, J =7.2 Hz, H2),” C-NMR (400 MHz,
CDCL,) 6: 180.2 (C-1), 34.1 (C-2), 31.9 (C-3,
14),29.0~29.7 (C4~13),22.6 (C-15), 14.1
(C-16) . DA LB Sk [9] MiBEHEA 3, i
YE AR (palmitic acid) .

&% 6: JC R W Ak, ESI-MS m/z:
281.251 1 [M-H] , 4> 7= C4H,, 0,,'H-NMR
(400 MHz, CDCl,) &: 0.88 (3H, t, J =6.8 Hz,
H-18), 1.25~1.30 (20H, m, H4 ~7, 12 ~17),
1.62 (2H, m, H-3), 2.03 (4H, m, H8, 11),
2.35 (2H, t, J=7.4 Hz, H-2), 5.34 (2H, m, H-
9, 10) ,”C-NMR (400 MHz, CDClL,) §: 179.8 (C-
1),34.0 (C2),24.7 (C3),29.2~29.4 (C4
~7),27.2 (C-8, 11), 129.7 (C9), 130.0 (C-
10), 29.5 (C-12), 29.7 (C-13), 29.6 (C-14,
15), 31.9 (C-16), 22.6 (C-17), 14.1 (C-18),
DL EEdR 500k [10] i SaA —3, s e
HER (oleic acid) ,

&M 7. @R W R, ESI-MS m/z:
279.2417 [M-H] ~, 43¥xt C, H,0,.,'H-NMR (400
MHz, CDCl,) &: 0.89 (3H, t, J =7.2 Hz, H-18),
1.30 ~1.34 (14H, m, H4 ~7, 15~17), 1.64 (2H,
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m, H3), 2.04 (2H, m, H-8), 2.05 (2H, m, H-
14),2.35 (2H, t, J =7.2 Hz, H-2), 2.77 (2H, m,
H-11), 5.36 (4H, m, H9, 10, 12, 13).,” C-NMR
(400 MHz, CDCIL,) &: 180.2 (C-1), 34.2 (C-=2),
24.7 (C-3), 29.2 (C4, 5),29.6 (C-6),29.3 (C-
7),27.1 (C8), 30.1 (C9), 28.0 (C-10), 25.6
(C-11), 127.9 (C-12), 130.3 (C-13), 27.2 (C-
14),29.8 (C-15), 31.9 (C-16), 22.5 (C-17), 14.0
(C-18), VA FHES3CHk [11] ol SR —2, i
BB R INAER  (linoleic acid)

&% 8. TG o i R W K. ESI-MS m/z:
277.217 3 [M-H] ", 4>+ C, H,, 0,,'H-NMR
(400 MHz, CDCL,) &: 0.98 (3H, t, J =7.2 Hg,
H-18), 1.33 (8H, m, H4 ~7), 1.62 (2H, m, H-
3),2.07 (4H, m, H-8,17),2.34 (2H, t, J=7.2
Hz, H2), 2.81 (4H, m, H-11, 14), 5.36 (6H,
m, H9, 10, 12, 13, 15, 16) ,”C-NMR (400 MHz,
CDCl,) &: 180.2 (C-1), 34.1 (C=2), 24.7 (C-
3),29.1 (C4,5),29.2 (C6), 29.6 (C-7),
27.2 (C-8), 130.3 (C9), 127.1 (C-10), 25.6
(C-11), 128.3 (C-12), 128.4 (C-13), 25.5 (C-
14), 127.8 (C-15), 132.0 (C-16), 20.6 (C-
17), 14.3 (C-18), DA E&dls 53cmk [12] #id
FR 2 R E N WHREE (linolenic acid)

&M 9: kR W Ak, ESI-MS m/z:
345.240 3 [M +Na]", 4>+ C, H,,0,,'H-NMR
(400 MHz, CD,0D) §: 0.95 (3H, t, J =7.6 Hz,
H-18), 1.24 (3H, t, J =7.2 Hz, H20), 1.32
(8H, m, H4 ~7), 1.60 (2H, t, J =6.8 Hz, H-
3),2.05 (2H, m, H-17), 2.19 (2H, dd, J =
15.2, 7.2 Hz, H-8), 2.29 (4H, m, H2, 14),
4.10 (3H, dd, J =14.0, 6.8 Hz, H-13, 19),
5.40 (3H, m, H9, 15, 16), 5.64 (1H, dd, J =
15.2, 7.2 Hz, H-12),5.96 (1H, t, J =10.8 Hz,
H-10), 6.50 (1H, dd, J =15.2, 7.2 Hz, H-
11) .7 C-NMR (400 MHz, CD,0D) §: 175.6 (C-
1),35.1 (C-2), 26.1 (C3),30.7 (C4), 30.1
~30.2 (C-5~7), 28.6 (C-8), 133.0 (C9),
136.7 (C-10), 126.7 (C-11), 136.7 (C-12), 73.2
(C-13), 36.3 (C-14), 125.6 (C-15), 134.6 (C-
16), 21.7 (C-17), 14.6 (C-18), 61.4 (C-19),
14.6 (C-20) . xfHscik [13] k&9 3 B9
B4, & B H-COOH I f#y-OH #-CH,CH, HUK,
%z Sk (92, 11E, 157) -13-%3£9, 11, 15-
586

T\ =4GR g [ (92, 11E, 15Z) -13-hydrox-
y-9, 11, 15-octade catrienoic acid ethyl ester ")

&% 10: JC @l R A, ESI-MS m/z:
347.2557 [M +Na]", 475 C, H, 0,,' H-NMR
(400 MHz, CD,0D) §: 0.90 (6H, t, /] =6.8 Hz,
H-18,20), 1.24 (12H, t, J =7.2 Hz, H4 ~ 7,
15, 16), 1.32 (2H, m, H-17), 1.47 (2H, t, J =
6.8 Hz, H-14), 1.59 (2H, t, J =6.8 Hz, H-3),
2.19 (2H, dd, J =14.0, 6.8 Hz, H-8), 2.29
(2H,t, J =7.2 Hz, H2), 3.32 (1H, d, J =
15.6 Hz, H-13) 4.10 (2H, m, H-19), 5.40 (1H,
dd, J =18.4,7.6 Hz, H9),5.61 (1H, dd, J =
15.2, 6.4 Hz, H-12), 5.97 (1H, t, J =10.8 Hz,
H-10), 6.50 (1H, dd, J =15.2, 11.2 Hz, H-
11) ,”C-NMR (400 MHz, CD,0D) §: 178.1 (C-
1), 37.6 (C2),28.6 (C3), 32.6 (C4), 32.7
(C-5),32.8 (C-6), 33.22 (C-7), 31.12 (C-8),
135.4 (C9), 129.0 (C-10), 131.9 (C-11), 139.9
(C-12), 75.9 (C-13), 41.0 (C-14), 28.9 (C-
15), 35.5 (C-16), 26.3 (C-17), 17.0 (C-18),
63.9 (C-19), 17.1 (C20), XTHEY 9, KM
JeH C-15 F1 16 AL i—C = C—HlR i, H s E
(92, 11E) -13 ¥3£9, 11- )\ — % R 2 fig
[ (9Z, 11E) -13-hydroxy-9, 11-octadecadienoic acid
ethyl ester ] ,

& W 10 JC 6 il R W AR ESI-MS m/z:
293.2129 [M-H] ~, 43¥=L C, Hy0,,' H-NMR (400
MHz, CDCl,) §: 0.95 (3H, m, H-18), 1.32 (8H,
m, H4 ~7), 1.63 (2H, t, J =6.8 Hz, H-3), 2.06
(2H, m, H-8,17),2.34 (4H, t, J =7.2 Hz, H-2,
14), 4. 14 (2H, m, H-13), 5.41 (2H, m, H9, 15),
5.68 (2H, dd, J =15.2, 6.4 Hz, H-12, 16), 5.99
(1H, t, J =10.8 Hz, H-10), 6.52 (1H, m, H-
11) ,”C-NMR (400 MHz, CD,0D) §: 179.3 (C-1),
34.0 (C-2),24.7 (C-3),29.0 (C4~6),29.4 (C-
7),27.2 (C-8),130.7 (C9), 127.8 (C-10), 125.8
(C-11), 134.9 (C-12), 74.2 (C-13), 37.2 (C-14),
127.2 (C-15), 135.9 (C-16), 27.2 (C-17), 14.2
(C-18) o LA 53CHk [13] RiEFEA—F, %
% % H 13 (R) -hydroxy-octadeca- ( 97, 11E
15Z) -trien-oic acid,

fb& W 12: JC @l R &, ESI-MS m/z:
319.224 6 [M +Na]", 4>+ C,H,,0,,'H-NMR
(400 MHz, CDCL;) &: 0.89 (3H, t, H-7, H-18),

’
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1.32 (SH’ m, H_4’ 15 ~ 17) , 1.63 (2H, t, J = mycin[ J|. Pharm Pharmacol, 2015, 67(1) ; 107-116.
6.8 Hz, H3),2.17 (2H, m, H8), 2.34 (4H, t [5] F &, & S/NERLARooE[I]. vadesy
2L Ju

J =7.2 Hz, H2), 4.16 (2H, dd, J =13.2, 6.4 R, 2012, 27(6); 09511

[6] & W, &R, Bk B Doq SEH0E IR 15 14 B 4 ik 53
Hz, H-13), 5.45 (1H, m, H9), 5.65 (1H, dd, (3], iz, 2015, 37(1) : 124-128.
J=15.2, 6.8 Hz, H-12), 5.97 (1H, t, J =10.8  [7] & % yx)l, 5 #&, % WKELER05E].
Hz, H-10), 6.48 (1H, dd, J =15.2, 11.2 Hz, 2, 2013, 35(7): 1489-1493.

H-11) . "C-NMR (400 MHz, CD,0D) 8. 179.5 (C- [8] Bk #, BFER, F 0, % GREMLERSMIFIET].
1).34.0 (C2),24.7 (C3), 29.0 ~29.4 (C4 ~ AR

(9] W I, fEE, X B, & IR e ].
7), 27.7 (C8), 133.1 (C9), 127.7 (C-10), RE . 2013, 35(5) ; 995.997.
125.9 (C-11), 135.6 (C-12), 72.9 (C-13), 37.3  [10] 3% &%, B, e, 5. RO mEEiesma s

(C-14), 25.3 (C-15), 31.5 (C-16), 22.5 (C- [J]. hE24, 2012, 43(10) : 1905-1909.
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