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Three bis-p-carboline alkaloids from Picrasma quassioides and their bioactivities
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Abstract: Objective To study the chemical constituents from the stems of Picrasma quassioides. Methods The constituents were
isolated and purified by silica gel, Sephadex LH-20, ODS column chromatographies, and preparative HPLC. Their structures were
determined on the basis of their physicochemical properties and spectral data. The cytotoxic and antibacterial activities were assessed
by MTT and MIC, respectively. Results Three B-carboline alkaloids were obtained from the 95% ethanol extract of the stems of P.
quassioides and identified as picrasidine F (1), picrasidine G (2), and picrasidine S (3). Compound 1 showed selective cytotoxicity to
HeLa cell, while compounds 2 and 3 showed the potent cytotoxicity against human HeLa cervical, gastric MKN-28, and mouse
melanoma B-16 cancer cells. Compounds 1—3 showed the potent antibacterial activity against two strains of pathogenic bacteria
methicillin-resistant Staphylococcus aureus (MRSA) and two strains of pathogenic bacteria methicillin-sensitive Staphylococcus
aureus (MSSA). Conclusion The assignments of NMR data of compound 1 are reported in this paper for the first time. Compounds
1—3 show the potent cytotoxic and antibacterial activities.
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PR R B A AR P [ P A B R A
AP RILT 2 Bk EARED RS AR
MR ZE 95% LFEEFEYIH B3R T 3 A B-
R ORI 5y, GRS 2 TR L R SR L 4y
%€ A picrasidine F (1), picrasidine G (2) #l
picrasidine S (3). R4 Koike 7E 1986 fE L&A K
THIAAEY 1 5", EEY 1 "TH-NMR
1 PC-NMR AR A AR I o ASHIE 58 i %k £
W) 1 REHEER AT, 1 RHZAL S 1K) "HNMR
PC-NMR F1 2D NMR $# 34T T 4 miAEaf 61 )8 5
HXIX 3 AMEA AT T B R0 VAN
1 XEE5HH

Bruker AVANCE 400 i T A% i 1% 1% ; Finnigan
LCQDECA HI Agilent 6210 LC/MSD TOF JFii# 4%
Jasco P-1020 Jig 61X Jasco V-550 KA1 ; Jasco
FTIR480 ZI 4N (KBr H F): A5 H4L MPLC
A AT B R (3 (& [E Dionex 2
F]): PDA-100 HREFEZIRIIES: Welch XB-Cis
(250 mmX 4.6 mm, 5 pm) ZHT AL RE R FI Welch
XB-Cj5 (250 mmX21.2 mm, 5 pm) M (384T,
RO R Gy IR H FEEIEEER (100~140
H . 200~300 H)> G5 BifE el THMBRARD; RP-18
TR JE TRHIAR. (Merck 23] )5 RP-18 A (il 4 k)
(Merck /A7) ); Sephadex LH-20 (Mitsubishi Kasei
AT A I AR B EIOA R A R T4
AwF=h, R BRI i, R
FREREMERIEAT B A SR AR 7 b

ARG R B VPR AEX, B R
DG HE B U 78 A AR B B A K Picrasma
quassioides Bennet. #3A (Zi*5 PQOS5S) {rfrT Lifg
AT K2 5 2 Bt B A B e 3 [R5 A DG A [
K SER I A Y R =
2 RESSE

TARZET R S kg, H 95% L 10 L kel
FEI 5 I, BER 2 h, SERGRR S RIS R S 1558
18 g, JZrHLAE/K T, AR AR RARR S0 FNE T
W53 AR 3 U, RIS 75 4 B ST AU 12 g
IETREREI) 4.5 go BAHUMIREIE P 1) & A HU)
SR A (3, 2 Cpe-IRIR 41 (100 £ 0—0 & 100)
FREEDEIE, 192 8 AN Fr. 1~8. H&U5-FHlE
(10 © 1D RIFFFHIISIX 8 MAL#EAT TLC 20b7, Mtk
BRSO T R B S Fr. 7 ALE T 2 IRk

EW); Wior Fr. 7(1.2 g) 48 Sephadex LH-20 #{fi,
TP (LD D YRR, 331 5 AN Fr. TA~
E. Wi Fr. 7B (242 mg) & AP IEAE g, FEE-
K (10 1 90—100 : 0O BHFEEVEML, 193] 4 i) Fr.
TB-1~4. 4y Fr. 7B-3 (74 mg) ZF-H14 R o
A B aifk, LHE-/K-—3 4R (45 1551 0.05)
Yelid, AR E 2 mL/min, 9346541 (3.1 mg,
trr=17.90 min)~ 2 (3.5 mg, (r=14.19 min). 3(5.2 mg,
r=20.81 min)-
3 HFHETE

a1 W K. "TH-NMR (600 MHz,
DMSO-dg) #1 *C-NMR (150 MHz, DMSO-ds) %4
W 1. AW 11 "H-NMR $df 5 SCik R 54
5 I, ARSI LAY 11 PC-NMR Al
2D NMR %4l #6477 #h 78 '"H-NMR (600 MHz,
DMSO-ds) % (F DL G 2 MEREE T on
13.08 (1H, brs) #112.13 (1H, brs), 9 MEZEMES on
8.31 (1H, d, J= 7.8 Hz), 8.25 (1H, s), 7.84 (1H, d, J =
7.8 Hz), 7.79 (1H, d, J = 7.8 Hz), 7.78 (1H, s), 7.77
(1H, td, J=7.8, 1.2 Hz), 7.45 (1H, td, J= 7.8, 1.2 Hz),
7.23 (1H,t,J=7.8 Hz) A1 7.18 (1H, dd, J=17.8, 1.2
Hz), 1 MERRHIEEE T on 6.96 (1H, m), 31
FAEREEE 5 oy 4.07 (3H, s), 4.00 (3H, s) F13.98
(BH, s); XL 6 NI IEASES on 3.69 (1H,
dd, J=19.2, 6.0 Hz), 3.55 (1H, m), 2.64 (1H, m), 2.56
(1H, m), 1.98 (1H, m) # 1.76 (1H, m). “C-NMR
(150 MHz, DMSO-dy) 45t 29 MikfE 5, m
X5 H 3 AN FEAE S oc 13.1,24.3 F127.1, 3 AN
FIAE T 0 55.6,56.0 1 57.6, 1 DERIK TGS
Oc 64.8; KI5 H 22 MNMAETRAE S 5c 107.9, 112.9,
115.4, 117.6, 117.8, 118.8, 119.7, 119.9, 120.7, 121.1,
121.9, 124.3, 130.1, 130.4, 132.6, 134.1, 135.5, 138.0,
142.3, 146.0, 150.8 11 151.1. R #5 LA L5, a74nik
GW 1 5 picrasidine G (2) HAMRIIES, M—
PR BIFETAAY 1 E 2 2 1 ANFEZE. it HMQC
ARG A S AN St ok . 1654 1 1) COSY
AHOCHOCHER) HMBC AHOCEERE] 1 bt . HMBC
1, H1 6-OCH; 55 C-6 [FIHIS, 6-OCH; 5 C-6'IHIAHIG,
12-OCH; 5 C-12'MJAHK, AIHIE 3 AN HIAEUR IS RE
PR, WfE AW 1 2 HIRA A E A
C-12' b, HFmfiE 74654 1 04 picrasidine Fo HAR
() HMBC AHIGABIGAIE T A5 1 IS5 o

&) 2 K. "TH-NMR (600 MHz,
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#£1 &% 1~3 89 "H-NMR (600 MHz, DMSO-d¢) #1 *C-NMR (150 MHz, DMSO-d¢) %1%
Table 1 '"H-NMR (600 MHz) and *C-NMR (150 MHz) NMR data of compounds 1—3 in DMSO-d;
e : L : 3
Su sc  HMBC (H—C) Su S¢ Su S¢
1 13.08, brs 7,8 12.21, brs 12.15, brs
2 134.1 137.9 132.8
3 138.0 139.9 139.1
5 8.25, s 117.6 3,7 8.35,s 1178 8.18,s 120.0
6 150.8 150.7 151.2
7 119.7 119.8 120.2
8 118.8 118.8 1212
9 8.31,d(J="7.8 Hz) 1243 7,8,11,13 8.33,d (J=7.8 Hz) 1243 7.84,d(J=7.8Hz) 116.0
10 7.45,1d (J=17.8, 1.2 Hz) 121.9 8,12 746,1d(J=78,12Hz) 1219  7.20,t(J=7.8 Hz) 122.8
11 7.77,td (J=17.8, 1.2 Hz) 130.1 9,13 7.79,td(J=78,12Hz) 1304  7.29,d (J="7.8 Hz) 110.0
12 7.84,d (J=17.8 Hz) 1129 8,10 7.86,d (J="7.8 Hz) 112.9 146.5
13 1423 1423 134.1
14a 3.69,dd (J=19.2, 6.0 Hz) 243 2,3,15,16 3.69,m 242 354,dd(J=19.2,54Hz) 246
14b 3.55,m 3,15,16 3.56,m 3.82,dd (J=19.2, 5.4 Hz)
15a 1.98, m 13.1 3,14,17 1.99, m 131 2.63,m 132
15b 1.76, m 1.70, m 2.52, m
16a 2.64,m 271 14,153 2.63,m 265  382,m 27.1
16b 2.56,m 15 2.69, m 3.15,m
17 6.96, m 648 3,515,163 6.87,m 650  6.98,brs 65.0
I’ 12.13, brs 27,8, 13"
2 132.6 134.9 130.3
3 135.5 134.1 135.7
5" 778, 1199 3.6,7 7.81,s 1200  7.77,s 117.5
6 151.1 151.1 150.9
7 117.8 119.7 120.3
g 121.1 117.4 1182
9 7.79,d (J=17.8 Hz) 1154 11,13’ 8.22,d(J=7.8 Hz) 1233 7.77,d(J=7.8 Hz) 115.5
10 7.23,t(J="7.8 Hz) 1207 8,12 730,td(J=7.8,12Hz) 1199  7.20,t(J=7.8 Hz) 120.8
1 7.18,dd (J="7.8, 1.2 Hz) 107.9 9,12/, 13' 7.60,td(J=7.8,12Hz) 1276  7.15,d(J=7.8 Hz) 107.9
12 146.0 7.72,d (J="7.8 Hz) 111.7 146.2
13" 130.4 132.6 133.2
6-OCH;  3.98,s 576 6 4.00, s 576 3.95,s 57.6
12-OCHj; 3.99, s 55.9
6-OCH;  4.00, s 56.0 6' 4.03,s 561 4.04,s 56.0
12-0CH; 4.07, s 556 12’ 4.06, s 55.6
DMSO-ds) 1 °C-NMR (150 MHz, DMSO-dg) %4 4 44135

W2 1o DA RS 5 SOk S A — 80, s
FEANEY) 2 N picrasidine G.

&Y 3: WK, 'TH-NMR (600 MHz,
DMSO-dg) #1 *C-NMR (150 MHz, DMSO-ds) ¥4/
W2 1o VLR H 5 soifai s s A — 50, e
&4 3 4y picrasidine S.

KL MTT e a9 1~3 347 N5 5
HeLa Zffl. ¥ MKN-28 4 o1/ fL2E (4 2598 B-16
A A MR . B4R 48 h JE, RIS 1
PN E S HeLa 4N B8 AN REEGME, 1Cs (H
4 16.65 pmol/L, HEFEMERE; LG4 2 13 %P A
B3t HeLa 40/ % MKN-28 41 a1/ Gl 22 61 5%
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1 OCH3 R2 = OCH3

&1

&Y 1~3 SRS 1 BEE "H-"H COSY #1 HMBC #H3%

Fig. 1 Structures of compounds 1—3 and key "H-"H COSY and HMBC correlations of compound 1

Jo B-16 4l HAT 2 2E (4N BRI, 1Cs {HAE 4.95~
19.0 umol/L; Frh, 1bA5H 2 X F 3 HeLa 41
A5 3 6k N B 550 HeLa 400N B MKN-28 41 ity
(4 B S PR T BH X 2 S-SR e s Vi 4f o1
W 2.

R S [l RN 256 S btk 2 (CLSD Ak,
K MIC ¥EV S & 1~3 AT HUBNE IR,
PAIRRALHE 2 PRI AR U ARG S (R 45 BK R (MRSA

P0172 FI MARS HO117) F1 2 ¥ 48 78 bR 1) 76
ZiFR (MSSA P0171 F1 MSSA HO0180); 244 &
WRERRIE & 0~128 pg/mL. 37 ClIEEREFE 240 )5
BoR, AW 1~3 X 2 bk MSSA B RE I #FE H
5558, MICoo {HAE 4~8 ng/mL, %F#kk MRSA Fkk
(HEIVE FFSSS, MICeo fHAE 8~16 pg/mL; 3 ML
BIRT 4 PR (4 FH 2 b B ) B 24 S 2 22 A
555 VETESE FILEK 3.

*2 AW 1~3 3 AEHE HeLa 280, 5J& MKN-28 ZHEF0/)\ R 2 & % JE B-16 HAMLMEMEEEE (X+s,n=3)

Table2 Cytotoxicity of compounds 1—3 to human HeLa cervical and gastric MKN-28, and mouse melanoma B-16 cancer cells

(xts,n=3)

ICso/(umol-L™")

tEY)

HeLa MKN-28 B-16
picrasidine F (1) 16.65+1.06 145.50+10.19 95.48+6.49
picrasidine G (2) 7.114+0.44 1149+ 0.73 19.00+1.16
picrasidine S (3) 4.95+0.31 8.49+ 0.68 11.4740.79
S-SRI 13.45+1.07 9.67+ 0.82 7.64+0.69

*x3

&4 1~3 3 MRSA (P0172/H0117) #1 MSSA (P0171/H0180) HY3iE A TE

Table 3 Antibacterial activity of compounds 1—3 to MRSA (P0172/H0117) and MSSA (P0171/H0180)

MICoy/(ug'mL ")

wEw
MRSA P0172 MRSA HO117 MSSA P0171 MSSA H0180
ST 128 128 2 2
picrasidine F (1) 16 8 8 4
picrasidine G (2) 8 16 8 8
picrasidine S (3) 8 8 4 8
AE 2 2 2 2
5 it BTBL A ARZE T RS ML AT T Eaiie,

ChEZid) 28, WARZEAZ, R, R,
85 ATIHARIE. ReE. REEEDI. B
Wbt ey 2%, FERAE BT R AT 08y s At
PRI 2 A G A B B o AR08 3 22 R AR 335 3

32T 34 B- EMRAEY I 53 : picrasidine F (1),
picrasidine G (2) F! picrasidine S (3). FFH NH1b
A1 1) '"H-NMR. PC-NMR F1 2D NMR %45 34T
TATHEFI 8 . ABFFULNTIX 3 NPT T
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