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Study on chemical constituents of Polygonum capitatum Buch.-Ham. ex D. Don (] )
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[ABSTRACT] Objective; To study the chemical constituents of Polygonum capitatum. Methods: Isolation and purification of
the chemical constituents were carried out repeatedly by silica gel column and Sephadex gel column chromatography. The
structures of compounds were identified by physical-chemical methods and spectral data. Results: Fourteen compounds were
identified from the petroleum ether fraction of P. capitatum :tricosanol ( [ ),pentacosanol (][ ),docosanoic acid ([l ) ,lignoceric
acid ([V) ,hexadecanoic-2, 3-dihydroxy-propyleste (V ), docosanoic-2, 3-dihydroxypropyleste ( V[ ), oleanolic acid (V[ ), ursolic
acid (V1) soctacosa-1,27-diene ([X),docosyl ferulate ( X ) ,g-sitosterol (XI) ,tricosane (X[),hexadecanoic acid () ,and linoleic
acid (YV). Conclusion: Compounds | -X are obtained from P. capitatum for the first time. Compounds [X and X are obtained
from Polygonum for the first time.

[KEY WORDS ] Polygonum capitatum Buch.-Ham. ex D. Don; Polygonum; chemical constituents; isolation and
purification; structure identification
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ex D. Don) HZEEL (Polygonaceae) 2 J& (Polygo-
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Yanaco Wi fUH& A0 A2 AL QI BE TF R AL TE ) 5
Bruker Vector 22 £I 4h )% 3% 1 ; Bruker-speckospin
AC-600P &k AR ; Varian Mat-212 B4 ; £ )2
B i (100~200,200~300 H) 5 )2 2 47 5 A
YR M0 VL A BT KA BR 2 W) AE 775 Sephadex
LH-20(20~80 pm) A Pharmacia 24 & 42 7=, 2
TR BE 9, Hoae il R 3 kg o Fr i, 5256 B
P il 25 S A PR AL L 22 HPLC K U, 20 B2 1
KT 99%.,

SLAEZ B 2007 4F 9 H I A SN A SR
H 3 A B R 24 2 B A 2 2 T R D] AR
BN R E MY Sk AL ZE (Polygonum capitatum
Buch. -Ham. ex D. Don) [ T8 4 5 AR A A7 i 56
CTHREBERFAFG A B B E

2 TTIEFMER

2.1 REE555 LS THRLSFLM 18 kg, VI
BL 4 80% LFEE IR 24 h )5 20 fEARUB I, B
WAL G BTIRE 2.7 kg, WRBEMAKIRE, K
WA 5 A Bk L 2 TR e L IE TR R R A2,
[ A A S ) 5 1) 45 K BGTRAV

Sk A6 B I Tk AR BUE AL 250 g, 2Rk AR JE AT,
PIAH -2 B8 R (40 = 1 ~ 1= 1) BEA7B6 et
15 2K 4 B T 5 28 e IR AT )23 0 R 7 5RO 6 I A
ERri#E T s e A2 AW T (60 me) . fbH
P (80 mg), b &W I (18 mg) ., L&Y IV (16
mg) ,tLEWV (20 mg) AL EY VI (30 mg) L&Y
VI (15 mg) LA (16 mg) LA IX (16 mg) .
LAY X (20 mg) . LH P X (800 mg) . L& XI
(20 mg) ALEY N (18 mg) . L&Y WV (400 mg) .,
2.2 toepuidmi e AW AGERE
Kom. p. 62~64°C, ESI-MS m/z: 341. 1[M +
H]".339. 2[M-H] ; 45 &' HNMR."” CNMR }
DEPT 3%, #5845+ Cos His O, HNMR (600
MHz,CDCl,,8): 3. 65(2H, t, J=17. 2 Hz, H-1),
1.58(2H,p,J=7.2 Hz,H-2),1. 27(2H X 20, br. s,
H-3~ H-22),0.88 (3H, t, J= 7.2 Hz, H-23),
¥CNMR(150 MHz,CDCl;,8):63. 1(C-1),32. 8(C-
2),31.9(C-21),29.7(C-4~C-19), 29. 4 (C-20),

25.7(C-3),22.7(C-22),14.1(C-23), VA ¥R 5
SCERT R — B R AE Y T o SRR (-
cosanol) .

EY T HEERBE K, m p. 69~717C,
ESI-MS m/2:391. 3[M+Na]" ,367. 3[M-H] ;4%
A 'HNMR. I #3720 Cos He O, ' HNMR(600
MHz, CDCls, 8): 3. 65 (2H, t, J=7.2 Hz, H-1),
1.57(2H,p,J=7.2 Hz,H-2),1. 26 (2H X 22, br. s,
H-3~H-24),0.89(3H,t,J=7.2 Hz,H-25), W I
BHE 5 Scmk Y R — B s E kA o Rk
% (pentacosanol) ,

AW : A K, m. p. 76~78°C, ESI-MS
m/2:339. 3[ M-H ] ; 45 &' HNMR, 38 i1} 4> F =
g Coe Hiy 05, HNMR (600 MHz, CDCl;, §) : 2. 36
(2H,t,J=7.2 Hz,H-2),1.65(2H,p,J=7. 2 Hz,
H-3),1.27(2H X 18,br. s, H-4~H-21),0. 89 (3H,
t,J=17.2 Hz, H-22), LI L5485 SCk™ # i —
L EAESY I =+ — %2 (docosanoic acid) .

REEWN HEMA m. p. 84~86°C, ESI-MS
m/z:367. ALM-H] ;&4 HNMR., i & H 7 7 2
M CoiHis O,," HNMR (600 MHz, CDCl;, §) ; 2. 37
(2H,t,J=7.2 Hz,H-2),1.65(2H,p,J=7.2 Hz,
H-3),1.26(2H X 20, br. s, H-4~H-23),0. 88 (3H,
t,J=17.2 Hz, H-24), DL %65 SOk i —
e SN b T IUEE R (lignoceric acid) ,

APV HEMAEK . m. p. 70~72°C, ESI-MS
m/z:331. 1[M+H]" .353. 3[M—+Na]" .329. 0[ M-
H] ;454 HNMR,”CNMR M DEPT #%, it 5 4
R CuH0,,'"HNMR (600 MHz,CDCl; . 8)
4.20(1H,dd, J=4.2.11.4 Hz, H-1),4.15(1H,
dd,J=6.0,11.4 Hz, H-1),3.85 (1H, m, H-2),
3.70(1H.dd, J=4.2.11.4 Hz, H-3),3.60 (1H,
dd,J=6.0,11.4 Hz, H-3),2.35(2H,t, J=17.2
Hz,H-2'),1.65(2H, p. J=7.2 Hz, H-3")., 1. 26
(2HX20,br. s, H-4'~H-15"),0.89(3H.,t, J=7. 2
Hz, H-16") ., CNMR (150 MHz, CDCl,, 8): 174. 3
(C-1),70.3(C-2),65.2(C-1),63.4(C-3),34.2(C-
2'),31.9(C-14"),29.7~29.1(C-4"~C-13"),24.9
(C-3"),22.7(C-15"),14.1(C-16"), LA %5
BRI E LR E SV R T SRR -2, 3- T
FEA R (hexadecanoic-2, 3-dihydroxypropyleste) ,

REEWV AR A m. p. 80~82°C, ESI-MS
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m/z:415.3[ M+ H]" ,437.3[ M+ Na] . 449.3
[M+Cl] ;454" HNMR,"” CNMR K DEPT %, it
B 7 XN Cs Hy O," HNMR (600 MHz,
CDCls,8):4.22(1H,dd, J=4.8.11.4 Hz, H-1),
4.16(1H.dd,J=6.0.11.4 Hz,H-1),3. 94(1H,m,
H-2),3.70(1H.dd, J=3.6,11.4 Hz, H-3), 3. 61
(1H.dd,J=6.0.11.4 Hz,H-3),2.36 (2H, t, J=
7.2 Hz, H-2'),1.63 (2H, p, J=17.2 Hz, H-3"),
1.26(2HX18,br. s, H-4'~H-21"),0. 89(3H,t,J =
7.2 Hz, H-22"),"” CNMR (150 MHz, CDCl;, §) :
174.4(C-1"),70.3(C-2),65.2(C-1),63.3(C-3),
34.2(C-2"),31.9(C-20",29.7~29.1(C4"~C-
19'),24.8(C-3"),22.7(C-21"),14. 1(C-22"), LI E
BodE 5 ek R —BGHE A VIO T Tk
f2-2,3- I B (docosanoic-2, 3-dihydroxyprop-
yleste) ,

&% V. A A A, m p. 300~ 302°C,
Liebermann-Burchard Sz v 5 FHA4: 52, $ 0) H 45 44
J =5k A W, ESIMS m/z: 455.4 [M-H ],
933. 6 M-2H-+Na] ;454" HNMR, 35 i 43 7 X
H Cy His Oy, HNMR (600 MHz, CDCl,, §) : 5. 30
(1H,t,J=3.6 Hz, H-12),3.23(1H,dd, J=3.6,
10.8 Hz, H-3),2.84 (1H, m, H-18), 2. 04 ~ 1. 26
(22H,br. s),1.15~0. 77(3H X 7,s, H-23 ~ H-27,
H-29,H-30), T%iﬁ%??*ﬁﬁ%%ﬁi%%,ﬁ
RfAE I B A 8 5 5 BURBR bR i i Y — 3 IR &

IE SR TR, ULéﬁz%Eﬁjcr%ﬂtmT&L—ﬁ,ﬁﬁﬂc
E W A FFEUR R (oleanolic acid) ,

A& A €AB AR, m p. 258 ~260C,
Liebermann-Burchard W 5 BH M 5 b7, i ) H: 285 #4)
= WAL A W, ESIMS m/z: 455.4 [M-H ],
933. 6 M-2H-+Na] ;454" HNMR, 5 i 43 7 (
H Cs His O5 ., HNMR (600 MHz, CDCl;, 8) : 5. 26
(1H,t,J=3.6 Hz, H-12),3.23(1H,dd, J=3.6,
10.8 Hz, H-3),2.20(1H,d, J=11.4 Hz, H-18),
2.04~1.26(22H,br.s),1.09~0.79(3H X 7,s, H-
23~H-27,H-29,H-30), 7 = &0 2 2B ik e Al -
ETE, H R A K B S 5 TR R bR o A 2 — 3K
BAFEAARTRE, DL SR S5 Skt il — 2
AL AW 2 JRFR (ursolic acid) ,

A bR, 5% T A, ESI-MS
m/z:391.3[ M+ H]",.413.3[ M+ Na ", 803.6

[2M+Na]" ;454" HNMR,” CNMR } DEPT i%,
WS F RN Cs Hi,' HNMR (600 MHz,
CDCl,,8) :5. 83(1HX 2, m,H-2,H-27) ,5. 00(1H X
2,d,J=17.4 Hz,H-1,H-28),4. 94(1H X 2,d, ] =
10.2 Hz,H-1,H-28),2. 05(2H X 2,m, ] =6. 6 Hz,
H-3,H-26), 1. 27 (2H X 22, br. s, H-4 ~ H-25),
"CNMR(150 MHz, CDCls,§):139.5(C-2,C-27),
114.3(C-1,C-28),34.0(C-3,C-26),29. 9(C-4~C-
25), LA % 5 Okt Wil — 8 i e A IX
N\ BER-1,27- "% (octacosa-1,27-diene) ,

A X IRE KK, m. p. 63~65C, =51k
S W Il VA NG i L AR Sl O
ESI-MS m/z:503. 4[M+H]" .525.4[M+Na]" .
501.4[M-H] ; 454" HNMR.,” CNMR & DEPT
i E S FA N CuHs O, ,' HNMR (600 MHz,
CDCly,8):7.62(1H,d, J=16.2 Hz, H-7).,7.08
(1H.dd.J=8.4.1.2 Hz, H6),7.04 (1H,d, J=
1.2 Hz,H-2),6.93(1H,d,J=8.4 Hz,H-5),6. 30
(1H,d,J=16.2 Hz,H-8),4. 20(2H,t, ] =6. 6 Hz,
H-1'),3.94(3H,s,3-OCH;), 1. 70 (2H,p, ] =6. 6
Hz,H-2"),1.26(2H X 20, br. s, H-3' ~H21'),0. 89
(3H,t, J=16.6 Hz, H-22"),"" CNMR (150 MHz,
CDCly,8): 167.4(C-9),147.9(C-3),146. 8 (C-4),
144.6(C-7),127.1(C-1),123. 0(C-6),115. 7(C-5) ,
114.7(C-8), 109.3 (C-2), 64.6 (C-1"), 55.9 (3-
OCH3),31.9(C-20"),29.7(C-4"~C19"),28. 8 (C-
2'),26.0(C-3"),22.7(C-21"),14.1(C-22"), Pk L
Bl 5 SRV i — 2L e e A X O BT R ER —
+ —M8 (docosyl ferulate) .

&YX T EE RS W (R OB, m. p.
138~140°C ., Liebermann-Burchard JZ i £ §§§ & b &
WIREAT 00 2R 00 0 B I L AT R S5 4 o B AR A
Y, ESI-MS m/z: 415.2[ M+ H] ", 437.2[M +
Na]' .453. 2[M+K]" ;45 & ' HNMR. 5 H 4 7
KN CpH; O, HNMR (600 MHz,CDCl;,8) ;5. 34
(1H,d, J=13.6 Hz, H-6),3.51 (1H, m, H-3),
2.30~1.00(29H,m),0.93~0.68(3H X 6, H-18,
H-19,H-21,H-26, H-27, H-29) ., 7E /& &0 2 Z
RERCAR LRI, R A K B 2 S p-4 S B A ofE
B — IR A IS SUR R, DL B 5 Skt
il — B, W E LS Y X B4 S B (B-sitosterol) .

AN : HER A, m. p. 38~40°C. 5ETA
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MEE, =& ke, ESI-MS m/2:323.3[ M-H ™ ; 4%
A HNMR, I3 43 78 Cos His . HNMR (600
MHz,CDCly ,8) ;1. 27(2H X 21, br. s, H2~H-22) ,
0.90(3H X 2,t,H-1,H-23), LI b %d 5 3ck "™ 4
H—8 b B8N — 1 —%E (tricosane) .

AN : A A m. p. 62~64°C. H5HET A
Mk MOl . ZE P ARG T, ESI-MS
m/z:255.3[ M-H] ™ ; &4 "' HNMR, i+ & 5 7k
Cis Hy: O,,' HNMR (600 MHz, CDCly, §): 2. 35
(2H,t,J=7.8 Hz,H-2),1.64(2H,p,J=7. 8 Hz,
H-3),1.26(2H X 12,br. s, H-4~H-15),0. 89 (3H,
t.J=7.2 Hz,H-16), T &% 2 E ek i I e
T H R R W ARSI bR bR fE 38— 3R
BRI ST, DL 5 3okt il — 2%, i
EEY NN T/ 15%ER (hexadecanoic acid) ,

b AW . %8 AR, ESIMS m/z.
281. 3(M+H]J" ,303. 3[M+Na]".279. 3(M-H];
54 HNMR,”CNMR K& DEPT i, it 8 H 4r 75X
A Cis Hiz O, ,' HNMR (600 MHz, CDCl;, 8) : 5. 35
(4H,m,H-9, H-10, H-12, H-13),2. 78 (2H, t, ] =
6.6 Hz,H-11),2. 34(1H,t,J=7.2 Hz,H-2),2. 04
(2HX 2,m,H-8,H-14).1.64(2H,p, J=7.2 Hz,
H-3),1.27 (2H X 7, br. s, H4 ~ H-7, H-15 ~ H-
17),0.89(3H,t, J=7.2 Hz, H-18),"” CNMR (150
MHz,CDCl;,8):180.5(C-1),131.9(C-10),129.7
(C-12),128.2(C-13),127.1(C-9),34.1(C-2),31. 9
(C-16),29.7(C-7),29.6(C-6),29.5(C-15),29. 3
(C-5),29.1(C-4),27.2(C-8),27.2(C-14) ,25. 6 (C-
11),24.7(C-3),22.6(C-17),14. 1(C-18), I %k
Pt 5 SR B — B B AL AV R TR R (lin-

oleic acid) ,
KI5 .

ARSI K AEZ P B S T 14 MME G WL 4
B A SRR CT ), S R D S kR
(D = PUBERR CIV ) 7S BEBR-2, 3- ¥ 3k 15 g
(V) == hiig-2,3- R IEWER (VD) , 7 HEUR R
DB D, =+ /A Be3E-1,27- 7% (X)), B
BB OO A HEED . = =5 D .

FoABERR D MR (V). Kb ka1 ~ X
AWK AEZ B R B R AL E I, X IR
R B AR
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