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Chemical Constituents from Phytolacca polyandra
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Abstract: There are four apecies in the genus Phyiolacca in China. The toots of P. acinose and P ame-
ricana hiave been used as a Chinese medicine for the treatment of edema. bronchitis and tumors. A new cy-
cliv dipeptide and a mixture of other two cyclic dipeptide were isolated together with o-spinasterol and o-
spinastery] 3-0O-3-D-glucopyranoside from the ethanol extract of the roois of Phytolacra pofyandre . On the
basis of chemical and spectral evidences, their chemical structures were determined as eyelo (- Pro-Tyr-}
(17, cyclo (-Ala'-Leu-) (2) and cyclo (-Ala*-Tle} (3} respectively. Cyclic dipeptides are isolated for
the first time from Phytolaccaceae.
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BB AR ( Phyvtolacea L.) W92 358, GG THHFERFK. Bl H9E
EM, PEEMBEN. REAS 4 #. ZEMPWER (P.adnesa Roxb.) XM
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TEFETENEESE. ZEAYE S RASMEEE TR S REREE (Spengel,
1996; Nielsen %, 1995; Susanre %%, 1993; B#HH%, 1990; Hakar %, 1984), TFEHHL
HEBREERE (Kataoka %, 1992; FIR T, 1991) IUANEAHREEEHIRRE
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A, awTHE. . Wil BN aEEs, AR RRE R
Bitg AR, BREMPLIENAFN=FERSEHEERITHZ polyandraside A T
B) (Yi%E, 1995). WATA-RARWMBLE T Fits, W3 3 MRk (1-3)
TIPSR EH (4-5). XS EH M ZEST RIS, 3R ARCE RN R TE
AREEE Y b R, B (ER - BER) (D E-#HLEW: T (NEM -4
A (2) fiFf (HEM - »REE) (3) ZURSHHEAES, ATSEEMR, £EH
— ., X—REWE RO SR8 ( Psammosilene tunicoides W .
ORI (THEE, 20000, HRMDHELEHTIE o - EHEET - EHEHEH

C.¥uealC Y. Wu

.
£ OEEW A HMSC NMREE (GD:N)
Table | 'H and ¥ NMR Data for 1 1in Gy Lk )

Nov. &- Gy (mult, J=Hsz) COSY HMEC
Tyrosine

[Xe) 166.2s Twr-NH. Tyr-eH. Tyl

a 57.1d 4.54 {1H, m! Twr-3H,, Tw-3H, Try-3H,. Twr-9H,, Tyr-NH

B 36.3t 3.60 {1H. m! fa) Tyr-ofl, Ter-3H; Tyr-eH, Twr2" H. Ty6' H

3.35 ¢1H, m) {b) Tyr-aH, Tyr-gH,

1 127.8s Tyr-oH, Tyr-fHy s Tye-3'. 5" H
26 131.4d 7.42 (ZH, d, ¥ 3) Te-3' H, Twe5" H Iy-pH,, TyrgH,. Tye-2'. 6" H
3. § 116.3d 7.12 {2H, d, 3.5 Ty-2' H, Twr6” H Iyw3'. 5 H

4 157 9s Tyr-2". 6" H, Ty-37. 57

NH B 58 [lH. «!

Froline

cD 170, 0 Pro~H

a 59.5d 4.14 {JH. m! Pra-3H,, Pre-3H, Pro-3H;,. Tyr-NH

B 28,8t 216 (1H, wl lal Pro-aH, Pro-3H,. Pr-YH Pro-aH, Pro-¥H. Pro-dH,

1.80 (1H, m) {b) Pro-aH, Pro-fH,. Pro-vH
bl 2.6t 1.58 (2H. m! Pro-fHy,, Pro-8Hg Pro-gH, ., Pro-8Hg
] 45 .4t 3.60 (1H, m) i(a) Pro-YH. Pro-8H, Pro-AHy,, Pr-vH
3.35 LIH. wm) [h} Pro-YH, Pro-8H,
2 {£HW2H3AHIICNIREE (DY)
Table 2 'H and "5 NMR Data for 2 and 3 ¢m G5 N)
2 3

Ner, B, Oy [mult. J= Hz! No. 4, dy (rmult, J=He)
Alarune' Alanine”

O 170 3s co 170 1)s

a 51 4d 4.35 {IH. m) o 51.2d 4.35 (1H, w!

B 10.3q 1.6% {3H, d. 6.9) 3 2l 1q 1.70 (3H, d, 6.,7)

NH 4.30 (1H, s) NH 9.28 (1H, s)

Leucine lsuleucine

co 169, 7« C(} 168. 25

a 54 1d 4.26 {IH. m} v o). 4 4,18 {1H. m)

B 44 2t 2.06, 1.83 {ewhlH, m) 3 39.3d L2 UIH, m

Y 24.6d 207 {1H, m] T 15.7y4 1.13 (3H, d, 7.1)

& 234 0.92 (3H, d, 6.4) IR 24 Bt 2.06. 1 71 {each 1H, m)

& 21.49q 0.94 [3H, d. 6.3} a 12.2q 085 (3H. 1. 7.4}

NH 9.25 {IH, m) NH 302 (1H, 5}
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5 .. N ftetm1hEatm K. A =ME R RN, HA 6 ml/L

# HN\H/Q HRKREBLE., R HHE (Zhou 3, 20000, HIOK

" ' o S, 3418, 1704, 1600. 1513, 1444, 1370 em™ ') #HH

! FHERRE, BREERTE. SMEETELESYRITE,

EIEEF FAB-MS 1, WIS TE T, mz=261 [M+1]" (i), &E5°C NMR iE,
MEHLSTAY CHN,0,. TE'HHI"C NMR &, REHEHE 2 Mg c=01E5 (5,:
170.0F1166.2), 1 TBKSE NH {55 (3q: 8.58), WniZibSY g8k, HHEP
TREEREE TN S . BPC NMR DEPT 571 H1, #r FHha@Edti® 4 MEHEFS (6.
36.3t, 28.8t, 22.6t, 45.4t), 6 MIRBEE(FE (8. 57.1d, 131.4d, 131.4d, 116.3d,
116.3d, 59.2d) %2 PEME TS (5.: 127.8s #1157.9s). 'H NMR %5 4+ T 5
A ZHURAOEEER [8y: 7.42 (2H. d, F=8.5Hz). 7.12 {2H. d. J=8.5Hz)]. COSY
FEHEETE FRIEE: p-CH,- (AB AIEERY, -CH,-CH (XYZ HIFE &) &-CH-CH.-CH,-
CH,-, REFEHE S FIHEERERTIMERMREE. 7€ UMBC i5F, MEF ProoC 5
Tyr-NH 1 Pro-gH, . Tyr-oC 5 Tyr-NH. Tyr-gH, #1 Tyr-pH, #) C-H iR A M3, HKLHEE
& 1 FIW 0 (RER - BsERD.

&4 23 B—ESY, HEHe R 21, WH=@ARRE, HA 6 mol/l HhE kiR
EEIFR W {Zhou %, 2000): IEE 7 FAB-MS & I m/z 25 369 [2M + 1]° 1 184
[M_* Mg, £54°CNMR DEPT i. #EH 7% GH,N.O,. 'HH#"C NMR 7335 i
4 BREE NH (8,: 9.30, 9.28, 9.25 F19.02) K 4 PREEE C=0 (3;: 170.3. 170.0,
169.7 #1168.2). F|H] 2D-NMR f2.4F COSY, HMBC., HMQC #H— £ 428, EBERE 1 15
B, ITMREE8EE 2 THREABKAE, £ HMBC i+ . TWEH Al'-CO 5 Leu-NH.
Ale-CO 5 Tle-oH 9 C-H A Hit. {b&4 2 f13 AT 5HENT (HE
A - R I (AEE - RRER.

e b

IR /] Bio-rad FTS-135 {L 1) KBr E R W E: UV A Uv2104 fGHE: SMR H Bruker AM-400 HI Bruker
DREX-500 {RE . TMS %R MS BT VG Auto Spec 3000 X 35E . ST GG S8 h B AH 4 B o Fr 4y 28
SENAETE. BEERERTHERERATDEEAT] ™8, EEHEM ( Pholaca polyendra
Bataln) RE=HEH, HRHEPHIEAMENBRHAEE.

BEAREEER 2 TRERHZBGE. REXXLZ8, BNAERK. #9AL&IBENE
TEER., SCMZEENETERERNE 35 MM, FTHRRWSHESE, DHE - =85k
BEEETE (29 -20%), MIEG (R-12) (26 HEE - —EHENM) PBREEMI 0.2, FEEXK
BE-FEEMESY (16-26) 1.5 (2P - —FPiRER) AgkEss. LHEME - ZE%¥4%
129 -5%) WMl FAEBKEET —HEEMTET (0-11) RESHE. A - 28 (1:1)
RZBZEL, BEmt (10m), kW2 IMNEEGY Wmg. ZMIBRRYEZR FENEE
W, IFEE - A BT - — SRR E IR, 2% 8 kA, X¥ETHINE I LEam4 S,

B O(BER - WEER) [eylo (-Pro-Tyr), 1): GE¥FE. C H N0, FABMS (positive) miz { %):
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261 [M+1]" (1000, 233 {16). 208 (63), 194 (12). 154 (17), 141 {48), 107 (4), 85 (27). 70
{13): TRflhem': 3418, 1704, 1600. 1513, 1444, 1370, 1302, 1270, 1233, 'HF0VC NMR .3 1.

B OOAEAHE - FEM [cydo (-Ala-lew), 2]: GH,N0., FABMS (positive) miz {%)}: 184 [M]*
(83), 169 (36). 157 (21). 147 {73), 128 (43), 114 {18), 98 (19), 86 {87). 69 {16); IRy em’,
3198, 3084. 2954, 1686, 1448, 1377, 1323, 819, 769. '"HAI"CNMR A& 2 L E¥BSY®—B (T
hEFEE, 2000)-

B (HAEE-REEE) [oce (-AlaBe), 3): CGHN.O,, FABMS (positive) m'z {%): 184 [M_*
(83), 169 (36), 157 (21). 147 (73). 128 {43), 114 (18), 98 {19), 86 (87), 69 (16); IR *em™:
3198, 3084, 2954, 1686. 1448, 1377, 1323, 819, 769, 'HA"CNMR ¥R E 3. LU E¥ES IR &
(THFE, 20000,

a-EHEE (ospinter], 4): TEREFTINER (W - AHHEED, CxHy 0, FABMS ( positive) m/
2 (%) 412 [M]" (53), 411 (44), 385 {57). 391 (40). 271 (38), 255 (11}, 149 (14), 113 (10).
83 ({100), 69 {46}, 55 (55); IR om’: 330, 1664, 1460, 1449, 1381, 1371, 1042, 97t; 'H NMR
{400 MHz. C,D;N) & 0.52 {3H, =, CH,), 0.78 - 0.80 (9H, m, 3 x CH;}. 0.82 (3H, d, 6.2, CH},
1.00 {3H, d, 6.6, CHy), 3.57 (1H, m, 3-aH), 5.00 {(1H. dd, 15.1, 8, 6, C=CH). 5.16 - 5.10
{2H, m, C=CH): "CNMR {100 MHz, CD,N) &: 37.2t01-C), 31.20{2-C), 71.1d(3-C), 3B.1{4-
C), 40.3d (5-C)., 29,7t {6-C), 117.5d4(7-C), 139.6s {8-C). 49.5d {9- (), 34.3: {10-C), 2.6
{11-C). 39.51 (12-C), 43.3s {13-C}, 55.2d (14-C), B.0t {15~ C), 28.5t (16 - C), 56.0d {17 -
C). 12.1q (18- C), 13.0q(19-C), 40.8d (20-C), 2. 1q(21-C), 138.1d (22-C), 129.5d {23 - C),
51.3d (24— C), 31.9d(25-0C), 21.4q(26-C). 19.0q1(27-C), 254t {28-C), 12.2q(29-C}, KL L%
WETH B (lshi %, 1980),

o— FESIAE B DI R EE IR ( o-spinasteryl B-D-glucopyranoside, 5): TEFRE R (PR - &),
CsHy Q. ELMS{6r); 575 [M+1_* (5), 412 (20), 395 {14), 209 (10), 271 (32}, 255 {27), 47
{17), 81 (47), 69 {64). 43 (100}: IRl em': 3390. 1662, 1447, 1369. 1075, 1031; 'H NMR (400
MHs, GINKN) 8: 0.58, 0.71 {(# 3H, . 2xCH), 0.84-0.93 (6H, m, ZxCH ), 0.98 {3H, d. 6.5.
CH,}, 1.1 {3H. d, 6.5, CH;). 4.0 (1H, m. 3 - cH), 4.0 (1H, m, gle-H), 4.0 {1H, t, 8.1, gle-
H), 4.32-4.24 {2H, m, gc-H), 4.41 (IH, dd. 11.7. 5.3, gle6-H.), 4.58 {1H, dd, 11.7. 1.6, gl-
6H,), 5.03 (1H, d. 7.9. gle-1-H). 5.05 (1H, dd, 15.1, 8.8, C=CH}, 5.07- 523 (2H, m, C=
CH): “"CXMR (100 MHz, GI5N) &: 37.4t{1-0C). 30.11{2-0), 78.4d(3-C), 3.8 {4-C), 40.3d(5
-C), 30.Mt6-C). 117.9d (7 - C). 139.6s (8- C), 49.7d {9-C), 34.6s {10~ C). 21.8t (11 - C),
39.9:{12-C), 43.7s (13- C), 55.4d {14-C), 3.4 {15-C). 28.3t {16-C), 56.2d (17-C), 12.1q
{18-C). 13.1q{19-C), 41.1d{20-C), 21.3q{2t1-C). 138.7d{22-C), 129,84 {23- C}. 51.5d (24
—C), 32.2d(25-C), N.7q{26-0), 10.3q(27-C). 25.7t (8- C), 12.3q1{29-C). 102.4d {gle -1 -
£y, 75.4d{gle—-2-C). 77.3d {gle-3-C). 71.8d {gle-4-C), 78.7d (gle-5-C). 63.1t {ge-6-C).
L B ¥iS s — B (1shii 35, 19800,
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