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Study on Chemical Constituents of Rhizoma Phragmitis
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Abstract: Ten compounds were separated and purified from the ethyl acetate fraction of the alcohol extract of Rhizoma
Phragmitis by silica gel and Sephadex LH-20 column chromatography. Their structures were identified as benzoic acid
(1) ,D-allitol (2),acetyloleanolic acid (3) ,borreriagenin (4) ,3",7-dihydroxy-4’-methoxyisoflavon (5) ,oleanolic acid
(6), (-)-chicanine (7), 38, Sa, a-trihydroxyergosta-7-22-dien-6-one (8 ), betulinic acid (9) and umbelliferone

(10). All the compounds were isolated from this species for the first time.
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53 C GBEIEHRE (- 12 1, v/ ) Al FRE i £,
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P RERCHE (A3 (S 7-HEE 90 1 ~5:5,v/v) , Tk &
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3 HEHETE

wEw 1 [HEEAkSH NMR (500 MHz,
CDClL,) 6:8.5 (1H,d,J = 8.3 Hz,H-2,H-6),7.7
(1H,d,J = 8.5 Hz,H-3,H-5),7.8 (1H, m, H-
4);” C NMR (125 MHz, CDCl,) §:172.5 (s,-
COOH),133.7 (d,C-3,C-5),129.8 (d,C2,C-6),
131.5 (m,C-1), PAE%ods 5 scuk s —s0 . w
TEN RHR

wE&W2 Ttk sy, ' H NMR (500 MHz,D,0)
5:3.51 (2H,dd,J =11.9,6.1 Hz, H-la, H-6a),
3.61 (4H,m,H-2,H-3,H4 H-5),3.71 (2H,dd,J
=11.7,2.6 Hz,H-1b,H-6b) ;" C NMR (125 MHz,
D,0) §:66.1 (t,C-1,C-6),72.1 (d,C-2,C-5),73.6
(d,C-3,C4);EI-MS m/z (%) :182 [M] ", LI %K
P15 SCmRE A —2 . BiRE N D-FE B

WwEW3 T EA, mp. 260 ~261 °C, EI-MS
m/z498.8 [ M* ],'"H NMR (500 MHz, CDCl,) 3§:
5.33 (1H,t, J =4.5 Hz,H-12),4.52 (1H,d,J =
10.2 Hz,H-3),2.87 (1H,dd,J =7.7,3.6 Hz, H-
18),2.09 (3H,s, COCH,),1.17 (3H,s, H27),
0.97 (3H,s,H-25),0.95 (3H,s,H-30),0.94 (3H,
s,H-29),0.89 (3H,s,H-24),0.88 (3H,s,H-=23),
0.77 (3H,s,H-26);"”C NMR (125 MHz,CDCL,) §:
38.6(t,C-1),22.6(t,C2),81.1(d,C-3),37.7(t,
C4),55.5(s,C-5),18.3(t,C-6),33.8 (t,C-7),
39.4(d,C-8),47.7(d,C9),37.5 (s,C-10),23.7
(t,C-11),122.6 (d,C-12),143.9 (s,C-13),41.9
(s,C-14),32.8(t,C-15),23.9 (t,C-16),46.5 (s,

C-17) ,41.1(d,C-18),45.8 (t,C-19),30.7 (s,C-
20),32.6 (t,C21),27.5 (t,C-22),28.1(q,C-
23),16.8 (q,C-24),15.6 (q,C-25),17.3 (q, C-
26),26.1 (q,C-27),183.4 (s,C-28),33.3 (t,C-
29),23.5 (q, C30), 171.4 (-COCH, ), 21.7
(COCHy) , LI R T 2% Sk —30 i
N SR FESTHIOCR R

wEm4 OB R CAN-HEE) ; EI-MS m/z
214 [M] " (1),166 (50),136 (100) ;'H NMR (ace-
tone-d, , 500 MHz) §:3.87 (1H, m, H-la), 3.78
(1H,m,H-1b),3.93 (1H,m,H-3a),3.89 (1H,m,
H-3b),2.98 (1H,m,H4),3.37 (1H,m,H-5) ,5. 44
(1H,d,J = 7.8 Hz,H-6),5.86 (1H,br s,H-7),
2.98 (1H, m, H9),4.74 (1H, m, H-10a) , 4.22
(1H,m,H-10b) ;" C NMR ( acetone-d, ,125 MHz) §:
60.8 (t,C-1),62.7 (t,C-3),45.9 (d,C4),44.2
(d,C-5),88.3 (d,C-6),125.3 (d,C-7),153.6 (s,
C-8),48.6 (d,C9),60.7 (t,C-10),181.2 (s,C-
11), i85 Semv A —2 " o B 5E M : borre-
riagenin,,

LEWMS HEJE R AR (E - EE) ; ESI-
MS m/z 285 [M + H]*;'H NMR ( pyridine-d; , 500
MHz) §:8.24 (1H,s,H-2),8.51 (1H,d,J = 8.6
Hz,H-5),7.38 (1H,dd,J = 8.6,2.1 Hz,H6),
7.17 (1H,d,J = 2.2 Hz,H-8),7.62 (1H,d,J =
2.1 Hz,H=2'),7.34 (1H,d,J = 8.2 Hz,H2'"),
7.27 (1H,dd,J = 8.7,2.1 Hz,H-6"),3.83 (3H,
s,-OMe) ;"C NMR ( pyridine-ds,125 MHz) §:152.8
(d,C2),124.1 (s,C-3),175.8 (s,C4),128.2
(d,C5),116.1 (d,C-6),164.3 (s,C-7),103.2
(d,C-8),158.6 (s,C9),118.0 (s,C-10),125.2
(s,C-1'),116.6 (d,C-2"),148.5 (s,C-3"),146.7
(s,C4"),114.2 (d,C-5"),122.6 (d,C-6"),56.1
(q,-OMe) . b iR%HE 5 SCmkfEAH—2™ o #sE A .
37)7- R A A S B

wEW 6 AR (AN-FE) ;' H NMR
(CDCl,, 500 MHz) §:0.77 (3H,s, H-23),0.79
(3H,s,H-24),0.92 (3H,s,H-25),0.93 (3H,s,H-
26,H-27),1.02 (3H,s,H-29),1. 14 (3H,s,H-30),
2.80 (1H,m,H-18),3.22 (1H,m,H-3),5.28 (1H,
br s,H-12) ;°C NMR (CDCl,,125 MHz) §:38.4 (t,
C-1),26.9 (t,C-2),78.4 (d,C-3),38.4 (s,C4),
55.1 (d,C-5),18.2 (t,C-6),32.4 (t,C-7),39.2
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(s,C-8),47.5 (d,C-9),36.7 (s,C-10),22.8 (t,C-
11),122.2 (d,C-12),143.7 (s,C-13) ,41.2 (s,C-
14),27.5 (t,C-15),23.1 (t,C-16),46.2 (s, C-
17),41.1 (d,C-18),45.9 (t,C-19),30.3 (s, C-
20),33.4 (t,C-21),32.3 (t,C22),27.8 (q,C-
23),15.1 (q,C-24),15.3 (q,C-25),16.6 (q,C-
26),25.6 (q,C-27),180.5 (s,-COOH),32.7 (q,
C-29),23.3 (q,C-30), b aR%HE 5 SCHk(E A0 —
;L WE N SRR

EWT KR (EG-H B s EI-MS m/z
342 [M]*(25),192 (100),175 (15),135 (10);'H
NMR ( CDCl,,500 MHz) §:6.76-6.94 (6H, m, Ar-
H),4.64 (1H,d,J = 9.3 Hz,H-7),5.39 (1H,d,J
= 4.4 Hz,H-7'),2.41-2.48 (2H,m,H-8,8'),0.97
(3H,d,J = 6.3 Hz,H-9),0.58 (3H,d,J = 6.6
Hz, H9'), 5.95 (2H, s,-OCH,0-);"” C NMR
(CDCl,,125 MHz) §:134.8 (s,C-1),106.6 (d,C-
2),147.5 (s,C-3),146.7 (s,C4),107.9 (d,C-
5),119.6 (d,C-6),85.7(d,C-7),47.5 (d,C-8),
11.8 (¢q,C9),134.7 (s,C-1"),108.3 (d,C=2"),
145.1 (s,C3"),146.4 (s,C4"),114.1 (d,C-5"),
119.1 (d,C-6"),84.8 (d,C-7"),43.4 (d,C-8"),
9.5 (q, C9"), 100.7 (t,-OCH,0-), 56.0 (q,-
OMe) . I3 % ¥ 55 SCHk A — 2 i E b
(-)-FEHIEE.

WEW S HEEK (EM-FE);'H NMR
( pyridine-d5 ,500 MHz) §:4.63 (1H m,H-3),2.84
(1H,m,H4a),5.94 (1H,br s,H-7),2.95 (1H,br
t,] = 8.6 Hz,H-14),0.65 (3H,s, H-18),1.16
(3H,s,H-19),1.05 (3H,d,J = 6.3 Hz, H21),
5.22 (1H,dd,J = 15.2,8.6 Hz,H-22),5.27 (1H,
dd,J = 15.5,7.9 Hz,H-23),0.88 (3H,d,J = 7.3
Hz,H-26),0.87 (3H,d,J = 6.7 Hz,H27),1.01
(3H,d,J = 6.7 Hz,H=28),8.55 (1H,s, OH-5),
6.33 (1H, brs, OH9) ;" C NMR ( pyridine-ds, 125
MHz) §:26.5 (t,C-1),31.7 (1,C-2),66.7 (d,C-
3),38.5 (t,C4),79.8(s,C-5),199.4 (s,C6),
120.5 (d,C-7),164.4 (s,C-8),75.6 (s,C9) ,42.5
(s,C-10),29.4 (t,C-11),35.7 (t,C-12),45.6 (s,
C-13),52.4 (d,C-14),22.8 (t,C-15),28.5 (t,C-
16),56.3 (d,C-17),12.6 (q,C-18),20.5 (q, C-
19),40.8 (d,C-20),21.5 (q,C21),136.4 (d,C-
22),132.3 (d,C-23),43.5 (d,C24),33.2 (d,C-

25),19.8 (q,C-26),20.6 (q,C-27),17.8 (q, C-
28) . b aR%dE S Semk A — 2 B E 3B,
Sou,9a- = FHE-AE A H-T,22- ZJ-6-1

HEWY  HEKAKR(EN-TE) ;mp. 290 ~
292 °C; EI-MS m/z 456.8 [M* ];'H NMR ( DMSO-
d,,500 MHz) §:3.30 (1H,d,J = 10.7 Hz,H-3),
12.3 (1H, br s,-COOH ), 4.71,4.60 (2H, m, H-
29),1.66 (3H,s,H-30),0.95 (3H,s,H-27),0.90
(3H,s,H-26),0.87 (3H,s,H25),0.81 (3H,s,H-
24),0.67 (3H,s,H23);”C NMR ( DMSO-d,, 125
MHz) §:38.7 (t,C-1),27.6 (t,C-2),80.1 (d,C-
3),38.9 (t,C4),55.9 (s,C5),18.7 (t,C-6),
34.2 (1,C-7),40.5 (d,C-8),50.3 (d,C-9),38.1
(s,C-10),20.7 (t,C-11),25.6 (t,C-12),37.8 (d,
C-13),42.7 (s,C-14),30.5 (t,C-15),32.0 (t,C-
16),56.0 (s,C-17),49.8 (d,C-18),48.6 (d,C-
19),150.7 (s,C-20),29.5 (t,C21),37.2 (t,C-
22),28.5 (q,C-23),16.1 (q,C-24),16.2 (q,C-
25),16.4 (q,C-26),14.7 (q,C27),177.8 (s,C-
28),110.3 (t,€-29),19.3 (q,C-30), FiR¥iES
SCHRE A —2 " W g HEARTR

wE®W 10 FORAG{K, ESI-MS m/z163[ M +
H]*.'"H NMR (500 MHz, pyridine-d;)§:7.72 (1H,
d,J=9.5Hz,H-1),6.28 (1H,d,J=9.6 Hz,H-2),
7.02 (1H,d,J=2.1 Hz,H-6),7.12 (1H,t,J =9.2,
2.1 Hz,H-8),7.42 (1H,d,J =9.5 Hz,H9);"C
NMR ( 125 MHz, pyridine-d; ) &:144.4 (d, C-1),
113.6 (d,C2),161.3 (s,C-3),156.7 (d,C-5),
103.7 (d,C2),161.3 (s,C-3),156.5 (d,C-5),
103.4 (s,C6),162.8 (d,C-7),111.7 (d,C-8),
129.6 (s,C9),111.9 (s,C-10), VI F¥IE 5%
SCHRAE—30 B N TR IEF TR,
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