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Chemical constituents of Pharbitis purpurea
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(1. Institute of Materia Medica, Dali University, Dali 671000, Yunnan, China; 2. College of
Pharmacy and Chemistry, Dali University, Dali 671000, Yunnan, China )

Abstract; There were abundant resources of Pharbitis purpurea, but lack of the systematic and deep studies about the
whole plant. It is necessary to investigate the chemical compositions and biological activities of P. purpurea. For better
understanding the chemical profile, the major constituents of the whole herb of P. purpurea collected from Dali, Yunnan,
were systematically studied. After the whole herb of P. purpurea (4 kg) were extracted with 75% EtOH-H,O solution,
the resulting extract was concentrated and suspended in water, and partitioned successively with EtOAc and
n-BuOH. Twelve compounds were isolated from EtOAc-soluble part by various column chromatography methods including
silica gel, Sephadex LH-20 and RP18 column chromatography, as well as recrystallization method. Based on the spectral
analysis, the compounds were identified as friedelin (1), B-friedelinol (2), B-amyrin (3), a-amyrin (4) , 6B8-hydroxy-
stigmast-4-en-3-one (5), daucosterol (6), B-sitosterol (7), stigmasterol (8) , umbelliferone (9), p-hydroxyphenyle-
thanol p-coumarate (10) , kaempferol-3-B-D-( 6-0O-cis-p-coumaroyl ) glucopyranoside (11), and glyceroylmonopalmitate
(12). Compounds 2—5 and 10—-12 were isolated from genus Pharbitis for the first time.
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€ AL B ( Convolvulaceae ) 72 4+ J& ( Pharbitis B,
]pcmoea)*E%jﬂgﬁzﬂjzzﬁziﬁg%ﬁzk,éﬁﬁ?@
24 Fr ) F LA T AT WA FREA 3 Fl, K
T3 Ml DX A8 A 3 A (o R 2 B 1 AR ) A g
Zhi4x, 1979) . AW R, &4 B Y1k
oy E, RSB W2 RN R R
T2 (R4S 2013 ; Kim et al., 2009; Lee et al.,
2017; Saito et al., 1994) ;% J& #5484 v 43 B 44
B iy — L PR AL B ) B A I T PR T
PR GRS (2SR, 20145 S, 2011 1R
4245 2006 Ju et al., 2011; Kim et al., 2014) ,
[ 22 4= ( Pharbitis purpurea T, Ipcmoea purpurea )
J = By S Y, B C A AR AR B 0 A T v R
SRHLIX, A TP DL Z TR 2 800 m A HTIL B
THBULA RN, BB 806 o B AR (b E R B
EEY ERmER RS, 1979), KRS R D
IR AR R ARG Th 250 (A2 2R 1R IRAE )
Z—)HEZWIE HIZEY 2R THRA RS
MIBIETE . AR A AT 50 20 AT 300 T % 19 DR KA 245 T A
Py P 0 0 S g 4 AR R IR I AR A 4 AR Y
BA—E BB T M, I A ) 4 AT R
AL T 5 A YIS VT AR A 2L

RN T A W) 0 FEA AR 27 i B R I
TFIRAH G 2 W3 Ve I 5 B T e A AR B 3 2%
1 FRATTXF (B P 2 2 4 e B IRCY) 9 A 2 iy AT
THBYE, RIEFELL 75% L BEAE AR BUE A,
Kk B . Sephadex LH-20 , RP-18 45 £ Fft 4 k| A
RN S G A A T, IR AR A R ) £ TR
CBEERIT Iy BB 12 MR L &) 456 ' H-5 "
C-NMR $AR b &k AT T 45 % 5E |, BT o s is
BN o F 2N =2 RS

1 #MHEE 7%
1.1 {XEEFsr At

Bruker Avance Il-400 &Eﬂf%ﬂ%ﬁ((%?ﬁ%
e ElLTMS i N AR ) 5 452 BT R e A 2 2 B i

A GF254 (5 S 4 T.7 ) s RE-52AA AUJiE#%
FRA( LMW R A AR T ) s AL204 BUHL K
- (MR - 2 A BR 28 7] ) ; Sephadex
LH-20 ( #i 8 Amersham Biosciences 23 ] ) ; KL #f
B D101 ( R HEE S B B BB A7 BR 2 7 ) 5 [ AH RP-
18(40 ~75 wm) ( H A Fuji 23 ) ; MCI CHP-20
(75~150 pm) ( H AR =N\ 5 Al =& H
Bt LR Tg YA | A DL R 24 o Tk 9
) ARG M IE TR SN A b gl (i
L TAHBRAFD) 5 10% 45 B2 4 #s ik (0 ok il 2% < 0 28
e,

FEPIFESL 2017 4F 7 AR H = m KELRE, H
KPR A 2y 2 5 b 2 2 Bt ol A 4 il - S o g [
22 % ( Pharbitis purpurea ) , 1 ¥ #5 &K (% 5.
20170709-2) P47 F R B K 2% 25 Wy f 52 Jor 22 AL 2L
B4l
1.2 RN 5

TR 5 A2 4R bk 4 kg, IR UL 75% &
BEV IR AR I 3 R, BRI & I W 4 ) 15 2112 5 749
g, B LKA, R U DL 2 TR 2T A IE T B AE I,
B8 CBEIRALRE S (117 o) DA HE B Ak i (80 ~
100 H ) 4%, &5 -8 BTR A 3 B VR (1 -
0~0 : 1) FEHE (43 (300 ~400 H) ,7E TLC £l
TAIFE 10 AT (A-)) .

B 413 45 1k W KE €038, DL A T -2 TR 2 TR TR
PSR VEL (1 0~0 = 1), B2 2153 DAA7 i it
LR O BREL AR B A 1(50 mg) ;B3 4143LA
A1 ek A A EE S 2(39 mg) ;B4-5 4143V
A ik 25 S 2L A 3(22 mg) Fll 4(42 mg)

D 2153 AT RE AL JZ AT (A B -TIE 1: 0~
0:1),D2 A& Wi Bk S 259 7(106
mg) Fl 8(69 mg) .

E #0732 MCI #E {63 (60% ~ 100% H fiE/ 7K ) |
E2 Hor e AT EHT (E P -NE 1 : 0~0: 1),
E2-1VANERBE A 2L G4 9(15 mg) ;E2-6 LI
EEPEA IS RS 10(15 mg) ; E4 2028 FH i vk 4
LAY 12(66 mg) ;E7 415 2Rk BeAE )24 (&5 -
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SEREEL : 0~0: 1) RP-18 H: (A% (50% ~ 100%

fi2/7K ) .Sephadex LH-20 #E i+ 0 3% (& 05 — H i

1: 1) SRt a? 506 mg) .

1 4] 43 F ANV ) 22 S 405 — P TR & A R e 04
JEIS R &Y 6(27.9 mg) ; L 4 H AT HE S &
MCI #:43% (50% ~ 100% /7K ) A ZHT (&

’,
‘,

F1 a5 1~12 858X

Fig. 1 Chemical structures of compounds 1-12

Pi-HEE1:0~0: 1)FEMEEY 11(779 mg)
2 #mMEE

&1 C H, O, LAkl i (it - 2 1R
ZBE) ,"H-NMR (400 MHz, CDCl,) &: 1.17 (3H,
s, Me-28), 1.04 (3H, s, Me-27), 1.00 (3H, s,
Me-29), 0.99 (3H, s, Me-26), 0.94 (3H, s, Me-
30), 0.87 (3H, d, J = 6.5 Hz, Me-23), 0.86
(3H, s, Me-25), 0.71 (3H, s, Me-24) ; "C-NMR

(100 MHz, CDCL,) §: 22.3 (1, C-1), 41.5 (t, C-
2),213.3 (s, C=0), 58.2 (d, C4), 42.2 (s,
C-5), 41.3 (t, C-6), 18.2 (t, C-7), 53.1 (d, C-
8), 37.4 (d, C-9), 59.5 (d, C-10), 35.6 (t, C-
11), 30.5 (t, C-12), 39.7 (s, C-13), 38.3 (s,
C-14), 32.4 (t, C-15), 36.0 (t, C-16), 30.0 (s,
C-17), 42.8 (d, C-18), 35.3 (t, C-19), 28.2
(s, C-20), 32.8 (t, C-21), 39.3 (1, C-22), 6.8
(q, C-23), 14.7 (q, C-24), 18.0 (q, C-25),
20.3 (q, C-26), 18.7 (q, C-27), 32.1 (q, C-
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28), 31.8 (q, C-29), 35.0 (q, C-30), k%R
5k B AR — 3 (Klass et al., 1992) K&
A1 AR,

k&YW 2 CyH,, O, A IJGE MM A, H-
NMR (400 MHz, C,D;N) &: 3.99 (1H, brs, H-
3), 1.32 (3H, s, Me-24), 1.25 (3H, s, Me-28),
1.20 (3H, d, J = 6.5 Hz, Me-23), 1.11 (3H, s,
Me-30), 1.10 (3H, s, Me-27), 1.05 (3H, s, Me-
29), 1.05 (3H, s, Me-26), 0.99 (3H, s, Me-
27); “C-NMR (100 MHz, C,D,N) &: 17.1 (t, C-
1), 36.9 (t, C-2), 71.9 (d, C-3), 50.5 (d, C-
4),39.1 (s, C-5), 42.8 (t, C-6), 18.5 (t, C-
7), 54.0 (d, C-8), 38.0 (d, C-9), 62.5 (d, C-
10), 36.5 (t, C-11), 31.4 (t, C-12), 39.0 (s,
C-13), 40.4 (s, C-14), 33.1 (t, C-15), 39.9 (i,
C-16), 30.7 (s, C-17), 43.7 (d, C-18), 33.7
(t, C-19), 28.8 (s, C-20), 36.1 (t, C-21), 37.0
(t, C-22), 12.9 (q, C-23), 17.4 (q, C-24),
19.0 (q, C-25), 20.7 (q, C-26), 19.3 (q, C-
27), 32.7 (q, C-28), 35.5 (q, C-29), 32.4 (q,
C-30) , iR % 5 SCHRHGE FEA — S ( Duwiejua
et al., 1999) , 2 EAEW 2 AR LR,

&3 CyHy, O, TE S (k) " H-
NMR (400 MHz, CDCl,) &: 5.18 (1H, t, J = 3.7
Hz, H-12), 3.23 (1H, dd, J = 10.8, 4.4 Hz, H-
3a), 1.06 (3H, s, Me-27), 0.96 (3H, s, Me-
26), 0.95 (3H, s, Me-25), 0.91 (3H, s, Me-
30), 0.87 (3H, s, Me-23), 0.80 (3H, s, Me-
28), 0.79 (3H, s, Me-24), 0.79 (3H, s, Me-
29); “C-NMR (100 MHz, CDCl,) &: 38.6 (t, C-
1), 27.2 (t, C-2), 79.0 (d, C-3), 38.8 (s, C-
4),55.2 (d, C-5), 18.4 (t, C-6), 32.6 (t, C-
7), 38.8 (s, C-8), 47.6 (d, C-9), 36.9 (s, C-
10), 23.5 (t, C-11), 121.7 (t, C-12), 145.2 (s,
C-13), 41.7 (s, C-14), 26.2 (t, C-15), 26.9 (t,
C-16), 32.5 (s, C-17), 47.2 (d, C-18), 46.8
(t, C-19), 31.1 (s, C-20), 34.7 (t, C-21), 37.1
(t, C-22), 28.1 (q, C-23), 15.5 (q, C-24),
15.6 (q, C-25), 16.8 (q, C-26), 26.0 (q, C-
27), 28.4 (q, C-28), 33.4 (q, C-29), 23.7 (q,

C-30) . k%5 SCHk i 8 2 A — 2 ( Fukunaga
et al., 2009) , 84 E G 3 N B-F M IRIE,

&Y 4 CyHy O, o s () ' H-
NMR (400 MHz, CDCL,) 6: 5.12 (1H, t, J = 3.7
Hz, H-12), 3.21 (1H, dd, J = 10.8, 4.4 Hz, H-
38), 1.13 (3H, s, Me-27), 0.99 (3H, s, Me-
23), 0.99 (3H, s, Me-26), 0.93 (3H, s, Me-
245, 0.87 (3H, overlap, Me-29), 0.86 (3H, over-
lap, Me-30), 0.83 (3H, s, Me-28), 0.79 (3H,
s, Me-25); "C-NMR (100 MHz, CDCIl,) &: 38.8
(t, C-1), 27.3 (t, C-2), 79.1 (d, C-3), 38.8
(s, C-4), 55.2 (d, C-5), 18.4 (t, C-6), 32.9
(t, C-7), 40.0 (s, C-8), 47.7 (d, C-9), 36.9
(s, C-10), 23.4 (t, C-11), 124.4 (t, C-12),
139.6 (s, C-13), 42.1 (s, C-14), 26.6 (t, C-
15), 28.1 (t, C-16), 33.8 (s, C-17), 59.0 (d,
C-18), 39.7 (t, C-19), 39.6 (s, C-20), 31.1 (t,
C-21), 41.5 (t, C-22), 28.1 (q, C-23), 15.6
(q, C-24), 15.7 (q, C-25), 16.9 (q, C-26),
233 (q, C-27), 28.8 (q, C-28), 17.5 (q, C-
29), 21.4 (q, C-30), iR%dE 5 SCHk R E — 5
(Lee et al., 2003) , 5 EHEWY 4 N o-F W
R

EEY S  CuH0,, TLEEr i, H-NMR (400
MHz, CDCl,) &: 5.81 (1H, s, H-4), 4.34 (1H,
brs, H-6), 1.37 (3H, s, Me-19), 0.92 (3H, d,
J = 6.3 Hz, Me-21), 0.84, 0.83,0.80 (4 3H, o-
verlap, Me-26, 27, 29), 0.74 (3H, s, Me-18);
“C-NMR (100 MHz, CDCl,) &: 37.2 (t, C-1),
34.4 (t, C-2), 200.7 (s, C-3), 126.4 (d, C-4),
168.7 (s, C-5), 73.4 (d, C-6), 38.7 (t, C-7),
29.8 (d, C-8), 53.7 (d, C-9), 38.1 (s, C-10),
21.1 (t, C-11), 39.7 (t, C-12), 42.6 (s, C-13),
56.0 (d, C-14), 24.3 (t, C-15), 28.3 (t, C-16),
56.2 (d, C-17), 12.1 (q, C-18), 19.7 (q, C-
19), 36.3 (d, C-20), 19.2 (q, C-21), 34.0 (t,
C-22),26.2 (t, C-23), 45.9 (d, C-24), 29.2
(d, C-25), 20.0 (q, C-26), 18.9 (q, C-27),
23.2 (t, C-28), 12.2 (q, C-29), FR%¥IE S X
k2 — 3% (Niu et al., 2001) , S EEY 5 H
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6B 51 -4-J5-3-H

&Y 6 CiHg 04, 18 T8 E UK K, H-
NMR (400 MHz, C;D,N) 6: 5.36 (1H, brs, H-
6),5.10 (1H, d, J = 7.3 Hz, H-1"), 4.56 (1H,
dd, J = 11.8, 2.4 Hz, H-6’a), 4.45 (1H, dd,
J =11.8,5.2Hz, H-6'b), 4.32 (2H, overlap, H-
4", 5"),4.10 (1H, m, H-3), 4.01 (2H, overlap,
H-2", 3"), 1.00 (3H, d, J = 6.4 Hz, Me-21),
0.95 (3H, s, Me-19), 0.94 (3H, overlap, Me-
26), 0.90 (3H, overlap, Me-27), 0.89 (3H, over-
lap, Me-29), 0.67 (3H, s, Me-18); "“C-NMR
(100 MHz, C;D,N) é: 37.6 (t, C-1), 30.3 (t, C-
2), 78.7 (d, C-3), 40.5 (t, C-4), 141.0 (s, C-
5), 122.0 (d, C-6), 34.3 (t, C-7), 32.3 (d, C-
8), 50.4 (d, C-9), 37.6 (s, C-10), 21.4 (t, C-
11), 39.4 (t, C-12), 42.6 (s, C-13), 57.0 (d,
C-14), 24.6 (t, C-15) , 28.7 (t, C-16), 56.3
(d, C-17), 12.3 (q, C-18), 19.5 (q, C-19) ,
36.5 (d, C-20), 19.3 (q, C-21), 34.3 (t, C-
22), 26.5 (t, C-23), 46.1 (d, C-24), 29.5 (d,
C-25), 20.1 (q, C-26), 19.5 (q, C-27), 32.3
(t, C-28), 12.3 (q, C-29), 102.7 (d, C-1"),
75.4 (d, C-2"), 78.2 (d, C-3"), 71.8 (d, C-4"),
78.7 (d, C-5'), 63.0 (t, C-6'), LI &R S X
Bk AR Fe AR —F(Cho et al., 2012) , S E LG
6 HHHE M,

EW T CyuHy, O, JEE S (1 -2 iR
Z M) .'"H-NMR (400 MHz, CDCl,) &: 5.35 (1H,
brs,H-6), 3.52 (1H, m, H-3a), 1.01 (3H, s,
Me-19), 0.92 (3H, d, J = 6.5 Hz, Me-21),
0.85, 0.82, 0.81 (%% 3H, overlap, Me-26, 27,
29), 0.68 (3H, s, Me-18); “C-NMR (100 MHz,
CDCL;) 6. 37.3 (t, C-1), 31.6 (i, C-2),71.8 (d,
C-3), 42.3 (t, C4), 140.8 (s, C-5), 121.7 (d,
C-6), 31.9 (t, C-7), 31.6 (d, C-8), 50.1 (d, C-
9), 37.3 (s, C-10), 21.9 (t, C-11), 39.8 (t, C-
12), 42.3 (s, C-13), 56.8 (d, C-14), 24.3 (t,
C-15), 29.1 (t, C-16), 56.1 (d, C-17), 12.0
(q, C-18), 19.4 (q, C-19), 36.5 (d, C-20),
19.4 (q, C-21), 33.9 (t, C-22), 26.1 (t, C-23),

45.8 (d, C-24), 29.2 (d, C-25), 19.8 (q, C-
26), 18.8 (q, C-27), 24.3 (1, C-28), 11.9 (q,
C-29), biR%HE 5 SOk i 2 A — 3 (Nirmal et
al., 2012) , BB EW Tl -4 I

a8  CH, O, Jotak fi (A i k-2
Z W), H-NMR (400 MHz, CDCL,), &: 5.35
(1H, brs, H-6), 5.15 (1H, dd, J = 15.2, 8.5
Hz, H-23), 5.01 (1H, dd, J = 15.2, 8.5 Hz, H-
22), 3.52 (1H, m, H-3 f SymbolaA@ @ ), 1.01
(3H, s, Me-19), 0.92 (3H, d, J = 6.5 Hz, Me-
21), 0.84, 0.83, 0.80 (4% 3H, overlap, Me-26,
27,29), 0.70 (3H, s, Me-18); "“C-NMR (100
MHz, CDCl,) &: 37.4 (t, C-1), 31.5 (t, C-2),
71.8 (d, C-3), 42.6 (1, C-4), 140.8 (s, C-5),
121.7 (d, C-6), 32.4 (1, C-7), 32.1(d, C-8),
50.7 (d, C-9), 36.5 (s, C-10), 21.2 (t, C-11),
40.5 (t, C-12), 42.2 (s, C-13), 56.2 (d, C-
14), 23.1 (t, C-15), 29.2 (t, C-16), 56.9 (d,
C-17), 12.1 (q, C-18), 19.8 (q, C-19), 40.5
(d, €C-20), 21.2 (q, C-21), 138.3 (d, C-22),
129.3 (d, €-23), 51.2 (d, C-24), 31.9 (d, C-
25), 19.0 (q, C-26), 21.2 (q, C-27), 25.4 (t,
C-28), 12.3 (q, C-29), b iR%dE 5 Scmk i i 3
K —%(( Tanaka et al., 2013) , i X EHLEY 8 N
OB,

k&Y 9 CoH 0., IR & 6 k) K, H-NMR
(400 MHz, CD,0D) &: 7.84 (1H, d, J = 9.5 Hz,
H-4), 7.44 (1H, d, J = 8.5 Hz, H-5), 6.79
(1H, dd, J = 8.5, 2.3 Hz, H-6), 6.70 (1H, d,
J =23 Hz, H-8), 6.18 (1H, d, J = 9.5 Hz, H-
3); "C-NMR (100 MHz, CD,0D) §: 163.7 (s, C-
2), 112.3 (d, C-3), 146.0 (d, C-4), 113.1 (s,
C-4a), 130.7 (d, C-5), 114.5 (d, C-6), 163.1
(s, C-7), 103.4 (d, C-8), 157.2 (s, C-8a), I
IR 5 SCHER AT S A — S (An et al., 2005) ,
KB h1-HEFER,

k5% 10 C,H,0,, HE K K, 1H-NMR
(400 MHz, C,D,N) &: 8.15 (1H, d, J = 15.6
Hz, H-7), 7.56 (2H, d, J = 8.6 Hz, H-2, 6),
7.27 (2H, d, J = 8.5 Hz, H-2', 6'), 7.16 (2H,
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d, J = 8.4 Hz, H-3',5"),7.13 (2H, d, J = 8.6
Hz, H-3,5), 6.90 (1H, d, J = 15.6 Hz, H-8),
3.89 (2H, m, H-8'), 3.03 (2H, t, J = 7.2 Hz,
H-7") ; "C-NMR (100 MHz, C;D,N) §: 127.3 (s,
C-1), 130.3 (d, C-2, 6), 117.0 (d, C-3, 5),
160.8 (s, C-4), 140.5 (d, C-7), 119.7 (d, C-
8), 167.2 (s, C-9), 130.8 (d, C-1"), 130.7 (d,
c-2',6'), 116.6 (d, C-3', 5'), 157.7 (s, C-
4"y, 36.0 (s, C-7"), 42.3 (s, C-8') ., FiREHE
5 SCER R IE AR — B (APt IR AR SEIL, 1993)
WO LA 10 N5 B R - X R 3K LT

E&EY 11 CyyH, 0,5, ¥ B8 K. H-NMR
(400 MHz, CD,0D) &: 7.96 (2H, d, J = 8.9 Hz,
H-2', 6'), 7.37 (H, d, J = 16.0 Hz, H-3"),
7.28 (2H, d, J = 8.5 Hz, H-5",9"), 6.77 ( 4H,
overlap, H-3", 5', H-6", 8"), 6.27 (1H, d, J =
2.0 Hz, H-8), 6.10 (1H, d, J = 2.0 Hz, H-6),
6.04 (1H, d, J = 16.0 Hz, H-2"), 5.22 (1H, d,
J =75Hz, H-1"), 4.28 (1H, dd, J = 11.8, 2.3
Hz, H-6"a), 4.17 (1H, dd, J = 11.8, 6.6 Hz, H-
6"b), 3.45 (3H, overlap, H-2", 3", 5"), 3.32
(1H, overlap, H-4"); "C-NMR (100 MHz, CD,
0OD) 6: 159.3 (s, C-2), 135.2 (s, C-3), 179.4
(s, C-4), 162.9 (s, C-5), 100.0 (d, C-6),
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