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R B AMA RIS EERZE R 5 R EAE R =
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i E. BRY WEEM Polygonum cuspidatum T HTRMATE R BRI e oy S HAE I o 5k RS R 383t AT Hi b
AATEPE RS IR 23 B8, 6 T A A A T UAMASTE PR 58 , TR FHAMA B 2R 3 58 E 20 L S E S 55 R
JRBCEE R SBEE AL 7 A 2] 10 AN BERZSA 3 AN ARy, /s h KRl (1D, KM (2). K3 H-8-FIk
(3). KIMFH-8-O-B-D-HIAHETT (4). K¥E (5). KEM (6. WA (7). 6-F2HFL 25 K3E (8). xanthorin (9,
isorhodoptilometrin (10D, 2, 5- " HIL-7- 3250 JR 1 (1), 7-5383-4-FAR-S-HFI-FER (12) M5, 7- 2 RE-TIRIFK
W (13). LAY 9. 10 HE RNER A EER], &Y 9 8 RN EBLPE R R B, th &Y 3~9 HHME R
G2 WM 55 i AR A AN RIRR B AR, DMGE ) 7 I03EME R B3 [CHso= (6£2) pg/mL; APs= (50%+5) pg/mL].
SRR, o 4 ER TAMERSN Clqs C2 & CO 414y taW 7T/EHT Clq. C2. C4 J CO W4y, 4t B
FA A YRR B HAMATR Ry, R AREIR R AR s B, (ERIRAT S

KEIA: AL EERBENEY: PUMATEME: KIE: AR

RESES: R284.1 XHEFRERD: A XE/HRS: 0253 -2670(2013)18- 2502 - 06
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Anti-complementary anthraquinones from Polygonum cuspidatum
and their action targets

SHEN Lu-lu, LU Yan, CHENG Zhi-hong, CHEN Dao-feng
Department of Pharmacognosy, School of Pharmacy, Fudan University, Shanghai 201203, China

Abstract: Objective To study the anti-complementary anthraquinones from Polygonum cuspidatum and their action targets.
Methods The anti-complementary activity-directed isolation was carried out with the hemolysis test as guide. All isolates were
evaluated for their in vitro anti-complementary activities. The action targets of the main bioactive constituents were also examined
using complement-depleted sera. Results Ten anthraquinones and three other compounds were isolated from the EtOAc fraction of P.
cuspidatum extract, including physcion (1), chrysophanol (2), questin (3), emodin-8-O-3-D-glucoside (4), emodin (5), rhein (6),
fallacinol (7), citreorosein (8), xanthorin (9), isorhodoptilometrin (10), 2, 5-dimethyl-7-hydroxychromone (11), 7-hydroxy-4-
methoxy-5-methylcoumarin (12), and 5, 7-dihydroxy-1-isobenzofuranone (13). Compounds 9 and 10 were isolated from the the plants
of Polygonaceae for the first time, and compound 9 was the alizarin-type anthraquinone first obtained from P. cuspidatum. Compounds
3—9 showed the anti-complementary activity in different degrees, and compound 7 exhibited the most significant activity against the
classical and alternative pathway [CHso = (6 = 2) ug/mL, APsy = (50 £ 5) pg/mL]. The study on the preliminary mechanism revealed
that compound 4 interacted with C1q, C2, and C9 in complement activation cascade, while compound 7 acted on Clq, C2, C4, and C9.
Conclusion The anthraquinones are main anti-complementary constituents in P. cuspidatum; and fallacinol (7) is a potential
complement inhibitor with strong activity and definite targets, which should be further studied in future.

Key words: Polygonum cuspidatum Sieb. et Zucc.; anthraquinones; anti-complementary activity; emodin; fallacinol
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Pt e AEYLPEAE AL & (SARS) RIEHEDL
MR G P A P AL (1 i SIS
R, AR A P 23 B P A R,
PRI, WIETU0E i 2 T 2 I BUAMATE R g, AMY
A IR AMAT SO AH B R v AR R 1R R
SRAMASIRIFA, X T8 75 M2 b 24 1) 2 24 s A
R EE R L.

BB B A 2 Bl ( Polygonaceae ) A8 ¥ JE AL
Polygonum cuspidatum Sieb. et Zucc. [JT-AE ZEA
Mo RTERMRR. SRR, BOCEm. 1Lz
S, TR YT AR B SR T RN %
R4, AT RS IR LR, B
T BK LRSS R AT, SRIE, Rk
A5 5 70N SRR (R E AT — o 2 P 8 B 8
FAMY, i th R B AL B A LA 5 R A
IS TE [CHso= (40+6) pg/mL], {HIZA K ILFEht
FRHTRMATE P o IR IE o ASEEG XTSRRI IS )
BEAT T HUAMATE PR3 0] 20 B9, DI TR ISR &
BEEBALrh 2y B ST T 10 AN EEESEA 3 N HADE R
gy KIEFEWEE (physcion, 1), K#Em® (2). K
HR-8-HIE (3). KHH-8-0-B-D-HA M (4.
K (5). KEMR (6). WARE (7). 6-FRKp
25 KB % (8). xanthorin (9). isorhodoptilometrin
(10). 2, 5-“HUIE-7-F0 -0 5 /] (1), 7-F2KE-4-
FARJE-S-FI- A/ EHE (12) A5, 7- - RE- R4
W (13D, HP a1 9. 10 15 INZRHEY)
thor AR, WEY 9 R EAMMRBIH AR P
BN AR AGA ) 1~9 BET T & RN 55 ik
PRI PAMATT I 2, P i M R A &
Y7 FInE— R ARG SV 4 BT TR R RO0EI,
h FERLIRIT il 25 245 00 ORI 9 S AR 1R 9T b
AA I E VO AH 90 7 1T PR . FH B AR s
1 NE5H

)& A CRER R A PR A
MULTISKAN MK3 R4 (Thermo Scientific,
FEHD; DRX—400 BUZHIHARIL (Bruker, Fijt:);
HP—5989A Jii{X (Palo Alto, ). Al
fiE (200~300. 300~400 H, #S#EEFLT) D;
W R GG R M, SR i RSV ACRERR T
KATBR 2715 Sephadex LH-20(Pharmacia Biotech);
KB (30~60 H, E#ALZAKFIAT); RP-jg3H
Kl (EM SCIENCE, #E[ED; 154 7 bral. et
2R T 2011 4F 7 I H 2B Mg G .

2R, G253 HOK 2% 242 Bt R T W 22 45 o ol 2R A
YR ML Polygonum cuspidatum Sieb. et Zucc. 1T
HRZEFR, $EifbrA (DFC-HZ-20110718) £ &
HOREE 25 Bt A 2 I B 2 MR A=

K (200~300 g)+ #rh =4 (2.5~3 kg),
MEREANRR, 5 HORS SIS (A kg k2 553 01
Jy: SCXK 77 2012-1006 Fi1 SCXK ¥ 2012-2057);
JLH4FIM (SRBC, AR FAEEN IR0 3
Mz (FHRFAHZEWE); RN (RE).
JE G S G4 Bl Anti-Clq. Anti-C2.
Anti-C9 $i 117 (Abcam, UK, #t'573514 ab71089.
ab77498 . ab17931), Anti-C3. Anti-C4. Anti-C5
Py QI R k7)), #4553 724 201105,
201106+ 201107); AT (L2 2R R
AT, b5 090602) . KB (A5 110796-201017)
KiERE (b5 110757-200206) % 5304 15 A
2y B A RE T
2 FHiE
2.1 ZHBREFAMKEENE

Il A B g AMA - OIKERUIITS D) 235l 5 A
IF) o R B A I TR AT, IINIE &= 1Y) BBS 22
W IR 2% 20410 (SRBC). 37 “C/K 30
min, 0B FIELE 405 nm FIERCE (415D
(P54, Rl BEE R 26 BRZ CRe %5 B I
N BBS it HFIE h 2 A 4 {ED £k
PRZH CHUI 57 0T 5 B2 B A MA B 3 I N3 2 ) BBS
PR WRILZE A 2%SRBC, JHF-I5E I A m ik
FEERMA BT IS AT A0 PRSI ) A (B AAis el Okt
2% SRBC A KH A 2 A% i, FHTWLg e MAZL
I8 B BT A MK o TR LR .

Vﬁmlim?ﬁU$:1—(A ‘i’f;-J?‘l_A *I’éhx-l!!(ié'n) /A AL

DAY I 1 e 5 (A it o e Tk P R R T B 8 i
A% 50% M L 7 A ST (CHso)o
22 EREEHFAMREEN E!

UG SR B FRAMA OISR D 43 55 AN ) S ik
FEMARA S RAT, MG RN HIRZE (AP) 2l
(0.1 mol/L EGTA 80 mL, [LHZZEri 180 mL,
MgCly:6H,0 0.41 g, INZEIEH/KAMEZ 1000 mL. LA 1
mol/L NaOH i 15 pH {E % 7.5) F1 0.5% 1% £ 41 u .
37 “CKi#fr 30 min, E5/0HEIETE 405 nm Rl ot
JE (R, [RINFRCE 2 IAL . AMA . 2
(M4 DA AR 5 Tk BV I 55
A% 50%AM I LT it BRI (E (APs).
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23 REESEH

JERLZIM RN 16 kg, LL 5 f5 18 95% L REHEEL 3
R, BFR 2 he P [EDEGAR, 133RE 950 g, &
HRIF TR, AR BSR SBaANLE T
BEAEHN, 53 A 240 EERAT 20 g, CHso oA (1204
15) pg/mL. EiMR L W67 400 g, CHso A (10+
2) pg/mL. 1E T WEHRRAL 260 g, CHso A (60£10)
ug/mL. HUEEPER LBERA ) 200 g, SHERCH: B,
DLS e ST e-HRE . O RERR e, 132
5 AN Fr. 1~5. Fr. 2 7EBSTR SR 45 L 45 24k
M1 (60 mg). 2 (12mg). 5 (50 mg); Fr.3 &
PERATCnl, Do ylik- I (20 @ 1) BEf, 734k
A3 (14mg). 11 (2mg). 12 (3mg) F113 (2
mg); Fr. 4 £ RWEIE . RP g A1 (1% F1 Sephadex
LH-20 #iifbJ5 34k &4 7 (8 mg). 8 (15mg) £ 10
(2 mg); Fr. 5 ZHEH RPg 1 il 2% (2135 Al Sephadex
LH-20 4ifbJ5 546 &) 4 (20 mg). 6 (10 mg) 19
(3mg).

2.4 HAMAERSE SRR E!

I S0 R 5 R A MA AR 40 5l 5 1 S B Ak
FEfAMA CAISE) T84, 37 “C/K¥ 15 min JGHL
A R AMA B R IS RO H o B ST
R FEE PRI MR A VR 50 5 I N 2 PR M ik 2 o
T WL Z AN 2%[8) SRBC. 37 ‘C/K#F 30 min, &
D EIEAE 405 nm FDERE AN A6 GEsSR
WL o RN E BG4 AMAZ R A M2 .
A7 B A AR L Y RS ) I KR, UERA L
WRMAE TR d sy, Frdsiiae hAmE, W
Yo A AR ] TR A 57
3 £R8
3.1 HM%E

AW 1: Ak (), mp 206~208 C.
ESI-MS m/z: 283 [M—H] . 'H-NMR (400 MHz,
CDCly) 8: 6.67 (1H, d, J = 2.4 Hz, H-2), 7.35 (1H, d,
J =2.4Hz H-4), 7.61 (1H, s, H-5), 7.27 (1H, s, H-7),
3.94 (3H, s, 3-OCH3), 2.45 (3H, s, 6-CHj), 12.32,
12.12 (% 1H, s, 1, 8-OH); "“C-NMR (100 MHz,
CDCl;) 6: 166.5 (C-1), 106.8 (C-2), 162.5 (C-3), 108.2
(C-4), 124.5 (C-5), 148.5 (C-6), 121.3 (C-7), 165.4
(C-8), 190.8 (C-9), 182.0 (C-10), 135.2 (C-4a), 113.7
(C-8a), 110.3 (C-9a), 133.2 (C-10a), 22.2 (6-CH3),
56.1 (3-OCHyz). A - %#hs 5 3cikapig —2™, e
AL/ B W PN &

& 2: wEEAE S CGEATD, mp 195~198 C.
ESI-MS m/z: 253 [M—H] . 'H-NMR (400 MHz,
CDCly) d: 7.27 (1H, s, H-2), 7.60 (1H, s, H-4), 7.86
(1H, dd, J = 7.4, 1.4 Hz, H-5), 7.67 (1H, dd, J = 8.4,
7.4 Hz, H-6), 7.42 (1H, dd, J = 8.4, 1.4 Hz, H-7), 2.48
(3H, s, 3-CHz). LA_E 08 K0 5 Sk i ko
Py S5 — 50, I FH 2 0% 15 OB I 0 )
PiE REMH (0.62, A CLE-BERR 4BE 10 0 1) —3,
W e AR E ) 2 R KT

AW 3: s (S5, mp300~302 C.
ESI-MS m/z: 283 [M—H] . 'H-NMR (400 MHz,
DMSO-dq) 6: 7.04 (1H, d, J = 0.8 Hz, H-2), 7.47 (1H,
d, J = 0.8 Hz, H-4), 7.19 (1H, d, J = 2.3 Hz, H-5), 6.67
(1H, d, J = 2.3 Hz, H-7), 2.41 (3H, s, 3-CH3), 3.95 (3H,
s, 8-OCHs3), 12.37, 10.38 (% 1H, s, 1, 6-OH); "C-NMR
(100 MHz, DMSO-dg) d: 161.7 (C-1), 124.2 (C-2),
146.7 (C-3), 119.2 (C-4), 107.0 (C-5), 164.5 (C-6),
105.0 (C-7), 163.5 (C-8), 186.4 (C-9), 182.3 (C-10),
132.0 (C-4a), 112.7 (C-8a), 114.4 (C-9a), 136.8
(C-10a), 21.4 (3-CHj), 56.4 (8-OCH3). LA ¥ 53
BRRIE 2, MO A 3 O KB RS-k

e 4. FELLtakt i (CREE), mp 192~193
‘C. ESI-MS m/z: 431 [M—H] . 'H-NMR (400 MHz,
DMSO-dg) 6: 7.09 (1H, s, H-2), 7.38 (1H, s, H-4),
7.23 (1H, d, J = 2.3 Hz, H-5), 6.97 (1H, d, J = 2.3 Hz,
H-7), 2.39 (3H, s, 6-CHs), 13.19 (1H, s, 1-OH), 5.03
(1H, d, J = 7.6 Hz, Glc-H-1), 3.42 (1H, m, Glc-H-2),
3.37 (1H, m, Gle-H-3), 3.25 (1H, m, Glc-H-4), 3.71
(1H, m, Gle-H-5), 439 (1H, d, J = 11.6 Hz, Glc-
H-6a), 4.14 (1H, d, J = 11.6 Hz, Glc-H-6b); *C-NMR
(100 MHz, DMSO-ds) d: 164.3 (C-1), 119.2 (C-2),
146.9 (C-3), 124.2 (C-4), 108.4 (C-5), 161.1 (C-6),
108.4 (C-7), 161.7 (C-8), 186.4 (C-9), 182.1 (C-10),
132.1 (C-4a), 1132 (C-8a), 114.5 (C-9a), 136.5
(C-10a), 21.4 (6-CH3), 100.8 (Glc-C-1), 73.3 (Gle-C-
2), 77.3 (Gle-C-3), 69.4 (Gle-C-4), 76.4 (Gle-C-5),
60.6 (Gle-C-6), LA_EXcdfi 5 Scikafas— 2%, %
SEAY) 4 h K2R -8-0-B-D-HIZ BT

a5 FELr st CREE, mp 263~265
‘C. ESI-MS m/z: 269 [M—H] . 'H-NMR (400 MHz,
DMSO-dy) 6: 6.54 (1H, d, J = 2.3 Hz, H-2), 7.15 (1H,
d, J = 2.3 Hz, H-4), 7.52 (1H, s, H-5), 7.06 (1H, s,
H-7), 2.41 (3H, s, 6-CH;); “C-NMR (100 MHz,
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DMSO-ds) &: 165.5 (C-1), 107.8 (C-2), 161.3 (C-3),
108.8 (C-4), 124.0 (C-5), 148.1 (C-6), 120.3 (C-7),
164.3 (C-8), 189.6 (C-9), 181.2 (C-10), 134.9 (C-4a),

113.2 (C-8a), 108.7 (C-9a), 132.6 (C-10a), 21.4
(6-CHa). LL X 5 Scihdion — s, ety
/D PNS

WEY) 6: RS EE <Eﬁ@%>, mp 320~322
‘C. ESI-MS m/z: 283 [M—H] . 'H-NMR (400 MHz,
CHCl;) 6: 8.11 (1H, s, H-2), 7.77 (1H, s, H-4), 7.39
(1H, d, J = 8.5 Hz, H-5), 7.72 (1H, m, H-6), 7.83 (1H,
d, J =7.5Hz, H-7), 11.88 (1H, brs, 3-COOH). b - %
5 Sck s — 8, I O o I 2
(EA5-FEES T D, s REMELBOITNE, W
YE B 6 KR

&Y 7. wOEHY CGRAG-FES, mp 232~
234 ‘C. ESI-MS m/z: 301 [M+H]". 'H-NMR (400
MHz, DMSO-dg) d: 7.22 (1H, s, H-2), 7.60 (1H, s,
H-4), 7.10 (1H, d, J = 2.3 Hz, H-5), 6.79 (1H, d, J =
2.3 Hz, H-7), 3.89 (3H, s, 6-OCH;), 4.60 (2H, d, J =
5.5 Hz, 3-CH,OH), 5.58 (1H, t, J = 5.5 Hz, 3-
CH,OH), 12.10, 11.94 (% 1H, s, 1, 8-OH); "C-NMR
(100 MHz, DMSO-dy) 6: 164.4 (C-1), 117.2 (C-2),
153.2 (C-3), 120.9 (C-4), 107.7 (C-5), 161.6 (C-6),
106.6 (C-7), 166.2 (C-8), 190.0 (C-9), 181.2 (C-10),
132.9 (C-4a), 109.9 (C-8a), 114.4 (C-9a), 1348
(C-10a), 56.4 (6-OCH3), 62.0 (3-CH,OH). LA ¥
5 cmkaboE S, Mt A T ik NEE.

e 8: RS2 i (%W?-Eﬁﬁ?), mp 286~
288 ‘C. ESI-MS m/z: 285 [M—H] . 'H-NMR (400
MHz, DMSO-dg) J: 7.32 (1H, s, H-2), 7.78 (1H, s,
H-4), 7.26 (1H, d, J = 2.4 Hz, H-5), 6.69 (1H, d, J =
2.4 Hz, H-7), 4.80 (2H, d, J = 5.5 Hz, 3-CH,0OH), 4.62
(1H, t, J = 5.5 Hz, 3-CH,OH), 12.24, 12.17, 10.20 (%
1H, s, 1, 6, 8-OH); *C-NMR (100 MHz, DMSO-dj) 6:
164.5 (C-1), 117.1 (C-2), 152.9 (C-3), 120.7 (C-4),
108.9 (C-5), 161.5 (C-6), 107.9 (C-7), 165.7 (C-8),
189.7 (C-9), 181.3 (C-10), 132.8 (C-4a), 108.9 (C-8a),
114.0 (C-9a), 135.1 (C-10a), 62.0 (3-CH,OH). L %}
5 ScmkpE — 8, WA 8 N 6- 3R AL
E PN §

&Y 9: LIkt (C7-HED, mp 244~
246 ‘C. ESI-MS m/z: 301 [M+H] . 'H-NMR (400
MHz, CDCls) d: 7.04 (1H, s, H-2), 7.62 (1H, s, H-4),

6.61 (1H, s, H-7), 4.01 (3H, s, 6-OCH3), 2.42 (3H, s,
3-CHs), 13.60, 12.79, 12.26 (% 1H, s, 1, 5, 8-OH);
BC-NMR (100 MHz, CDCL) J: 162.3 (C-1), 124.4
(C-2), 147.9 (C-3), 120.4 (C-4), 157.6 (C-5), 150.3 (C-
6), 106.6 (C-7), 160.1 (C-8), 188.2 (C-9), 187.0 (C-10),
132.8 (C-4a), 1054 (C-8a), 1123 (C-9a), 114.0
(C-10a), 56.5 (6-OCH3), 22.0 (3-CH3). PL_L#di 5
kR aE — 30, M EAR S 9 Sl xanthorin.

& 10 FEB A, [0]P-33.6° (¢ 0.20,
MeOH). ESI-MS m/z: 313 [M—H] . 'H-NMR (400
MHz, CsDsN) 6: 7.42 (1H, d, J = 1.2 Hz, H-2), 8.00
(1H, d, J = 1.2 Hz, H-4), 7.71 (1H, d, J = 2.4 Hz,
H-5), 7.00 (1H, d, J = 2.4 Hz, H-7), 2.92 (2H, m, J =
6.3 Hz, 3-CH,-), 4.28 (1H, q, J = 6.3 Hz, 3-CH,CH-),
1.38 (3H, d, J = 6.3 Hz, 3-CH,CHOHCH;), 12.38,
1220 (% 1H, s, 1, 8-OH); “C-NMR (100 MHz,
CsDsN) d: 162.5 (C-1), 121.7 (C-2), 150.7 (C-3),
125.4 (C-4), 110.1 (C-5), 165.9 (C-6), 108.8 (C-7),
167.5 (C-8), 190.7 (C-9), 182.3 (C-10), 133.6 (C-4a),
109.7 (C-8a), 114.5 (C-9a), 135.8 (C-10a), 46.5
(3-CH,-), 67.6 (3-CH,CH-), 24.1 (3-CH,CHOHCHj).
DLt b scmkdron —80Y, st s 10
isorhodoptilometrin.

&Y 1. otk i CE-FEED, mp 232~
234 °C. ESI-MS m/z: 191 [M~+H] . 'H-NMR (400
MHz, CD;OD) &: 6.00 (1H, s, H-3), 6.63 (2H, t, J =
2.0 Hz, H-6, 8), 2.59 (3H, s, 2-CHj), 2.32 (3H, s,
5-CHs); "*C-NMR (100 MHz, CD;0D) 6: 160.3 (C-2),
98.7 (C-3), 179.1 (C-4), 140.1 (C-5), 115.1 (C-6), 163.7
(C-7), 108.5 (C-8), 158.6 (C-9), 112.6 (C-10), 20.2
(2-CH3), 16.9 (5-CH3). LA bt 5 ek — 2™,
AW 11 4 2, 5- -7 5L 0N .

e 12: kit CEA5-FEED, mp 297~
299 °C. ESI-MS m/z: 205 [M—H] . 'H-NMR (400
MHz, CD;0D) 8: 5.70 (1H, s, H-3), 6.92 (1H, d, J =
2.3 Hz, H-6), 6.86 (1H, d, J = 2.3 Hz, H-8), 2.56 (3H,
s, 5-CHs), 4.66 (3H, s, 4-OCH3); >C-NMR (100 MHz,
CD;0D) &: 169.8 (C-2), 87.3 (C-3), 157.4 (C-4), 139.0
(C-5), 116.9 (C-6), 162.0 (C-7), 101.3 (C-8), 162.8
(C-9), 107.0 (C-10), 23.4 (5-CH3), 55.9 (4-OCH3). LA
s S Sk kE 80, st A 12 0 7-
A4 FASE-S- AR T H.

&M 13: e (EA5-FEE), mp 255~
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257 ‘C. ESI-MS m/z: 167 [M+H] . 'H-NMR (400
MHz, CD;0D) &: 6.42 (1H, d, J = 2.0 Hz, H-4), 6.28
(1H, d, J = 2.0 Hz, H-6), 5.18 (2H, s, H-3); "*C-NMR
(100 MHz, CD;0D) 8: 172.7 (C-1), 70.5 (C-3), 103.3
(C-4), 159.7 (C-5), 101.5 (C-6), 152.7 (C-7), 104.3
(C-8), 167.0 (C-9). L -¥ds 5 Sciikaiin —8>Y, %
WSEA Y13 5, 7- I A IR
3.2 ZHRENMESEIRZIMEAEENESER
WETHED 1~9 (LAY ERE R
WD PURMATE T, SRR 1. A 3~9 X b
1A ZR G0 0 20 R 55 B 38 A5 AT N [ R T PR3Ok s
CHso A1 APso {4338 6~500 pg/mL Fl 50~350
ng/mL. o, LAY 7 iEMERGR, X 2 K&
PO P ¥ T FH X BUTF 25, CHso A1 APso 52
WIIEF) (6+2) pg/mL Al (50+£5) pg/mL. &)
6~ 8 X 48 BLAN 55 B R AR M BT AMATE M35 B0, T g
53 C-3 7 1 1f-COOH 1-CH,OH HUftf %, HA
2 MNRERBLIAL A 5 R 9 %4 MUR AR (13 I Pk
ST AT 1 ARG 1R 2, BT
JEED) 4 3G BT, SRR R H X
L6 R B A3 TR AR P A EE L

100Td N sk 5 A
B Bkmiga § N
80 - s s §
< N N R
S 60t s § s
£ 4of § s s
N N N
NN
Y. N N
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Fig. 1 Anti-complementary action targets of compounds 4 (A) and 7 (B) (x+s,n=3)
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