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LN N L AV E R QU P
L HC A0 B 2 75 PEAE ST
BFUN, BRE, BEL, TRA"

(1. PEHEFHFE L RhREFKE WA PEHDREME T RA R ZF 3
FTEFEET, b7 100050; 2. S KF B, LR EE 264005)

[AE]

B#: XK B Polyalthia nemoralis ¢ W v B SBENLINE S AL 5 W) EAT 70 85 M52, IF HEAT PR 1 200 0 25 135 1

oo 773k LUREME R ALIE B IS A Sephadex LH-20 (¥ A kA7 73 B 4l Ak , AR 8 AL M A0 i 18 Kol e 5 AL S 0 9 258 . R
MTT 0 B B AL S W AT S RO A0 ML R A A Ps AR . SR 0 B2 T 8 MW, 20l o8 - B % 3 (1) ,2-%i
Be-N-SE AL mEnERRER (2) ,2-F k- V- AL ML e S 2R (3) , 2-HVRRTSERENILIE (4) ,2,2"- T RHIERE — Bk (5) , 2-AH e B A B N- 4 AL )
(6) ,2-FiHEMLNE-N-4 ALY -2-B-D-ML A A1 (7) , LIS E-N-S8 461 (8) o Sk (La¥ 2, 4~6, 8 JH R, 1A4h
THTEELS R RV G Y 1 ~ 3,6 HABIR MG E, (LS Y 5 BATBE A5 1

ES: 400

W% J& Polyalthia Bl. tH%Y) )& T & 7 £ FF An-
nonaceae , 1 F 29 120 i, 7304 F A 2 BR 0 7 K
WA HLIX . FREA 17 B, 5040 TR s/ P
MEEER ., AR . KLY P. nemora-
lis A.DC. ZiZJE Y 1 F, EB 50 A0 121w Al 7R
BVEETAFEE. REHTHRITER FR ke
e iRk MR L B H AT Ik, HAE R T
FERD AL AGE AR 2 215 2] 5 MEAY
5 2% H-N-48 Ak ¥)-2-S-B-D-Nik e ] %5 05 1 L g
R 2-HiE-N-A R R 2 MEE E A &
JRFERVE , AERIR = h A R 0L, B PO Biss
B (RFEERCR Y . o T M SR
AT, 7853 R AR E =E S AR R,
Vi 3k B K s B A - 95% £ B4R B kAT T 41
UL B M T 1 , & B R P A L B e, AR A T
TACEE By R ST . 38 AR A A B L R AT A5
(RERE AL B I | Sephadex LH-20) 45 F- B,
H AR T 8 LAY, AR BRAL 1 S5 A IR 3 A
P B XA Ao AR G B 2 (1), 2-5i k- V-5
FRNEREERER (2) , 2-5 BE-N-SA ALk e Hi 5 (3) , 2-H
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WK 2 5 A2 WO 5 BT E A 5 1) 5 20 D 15 1

MR IE (4) ,2,2 - e 3 At (5) , 2-Mk e
BERE-N-S2ALY) (6) , 2-37 KL nk WE-N-4E AL ¥)-2-B-D-
ML R 5 (7) , LA KL RE-N-4846 41 (8) , 45445
W1, tbEY 2,4 ~6,8 g KIRF=W). T M0
PREE R F W] LAY 1 ~3,6 X R i 4 i A A= K
EIVER & PR R A G 5 ok Z 80 g 40
LA A RIAE T B AL o OO S S Y Y
RO R AT TR
1 b

Yanoca i fHa A5 7 A (IR BE R AL IE ) 5 VGZ-
AB2F JR U4 EI-MS, Agilent 1100 Z 51 LC/
MSD Trap-SL # 5 A i ESI-MS ; Inova-400 £ 4%
G YR AL ; BEfX Sephadex LH-20 ( Pharmacia /A @] A=
7)) s WERRERS GF254 4 A3 Ak ik 200 ~ 300 H (7
By rEAL T AR 7)) s RA SR AL MR A (b i ik
TE A kR i, Bk
e MR TR A, A TR T S LS E R P
nemoralis WA FI I, AR A O A7 TEAS T R A % (1D-
3764)
2 REUFE

BFF 1 Bz K I 29 A, ik s R Ry (15 kg) ,
95% LBEEITL PR E 3 o RO I, Il 25 bR &
B, THRAHR T (1 014 ¢) o K ULR T HE K,
WU I3 0 F A it A5 T TR ST /K P A T

.53 .
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K1 a9 1~10 550

U3 W A EEIR £ ERHR 4y 28 TLC kil , A% 43
SEAHAR, B vk s A28 A(98 g) o AKIAIET
B Wi AR B(202 g)

BH A Sl i s, 05 - H R G R
JE AT -F B (90 1,985 2w ), HIBE R, AR
TLC R A5 5% , 5918 14 1 (A1 ~ Al4), A1(28.3
g) Zeak I 5 Ak A i [ S 47 -H B (100 1 ~ 50
1) AhmE-a R (12 1), S 5-BERR O BR (1:1) ], 5
4hdh AW 1(2.5 ¢) ,2(67 mg) ,3(43 mg) , A2
(2.3 g) e ad il AT o ik [ 505 -H B (500 1 ~ 30:
1) ] fil Sephadex LH-20 A {2,435 [ S {5~ il fik - H it
(5:5:1) ], 155 % 4(14 mg) ,5(23 mg), A7
(10.5 g) Zead ;2 52 RERCAE i [ 05 -FF B2 (20: 1) |
F1 Sephadex LH-20 #3643 ( H i) , H 45 i, 516 &
P 6(127 mg) ., A8(20.2 g) ZRkME TH: (A 1% [ S 45-
FAEE(10: 1) ] A1 Sephadex LH-20 4+ {41 ( FF ) , 15
&Y 8 (264 mg)

B2 B 2R A5 (2 kg) TAE @3, S A5-H
BE-7K (7:3: 1 T J2) MO IR T G B, o i gk,
Zeid TLC kg, &8k 7 43 (B1-B7) . B5(18.2 g),
IKAYELUG L8 AN o RV FH T o 535K
1% 1) HCL 412435 (5% 50 mL,7 IR) . & IFERW, T
M1 % (1) NaOH 8 2 rpi: 3 35 AL g L 7K
VEbRER (RHRRERA BT TTYE ™5 ) , F 95% B
WA (2.1 g) , A REHE (3% [ BE IR £ TR-N
Mi-7K (8:2:0.5 % 5:5: 1) 12, S8 475-H -2k (7: 3¢
1 F/2%5:5:1) ],Sephadex LH-20 a3 ({AFR43 %0k
50% ity FH ) 4lifk , 1546 A4 7(250 mg) .

3 ESE

E w1

.54 .

1 € £ & ( CHCL,-CH; OH ), mp

260 ~261 °C, EI-MS m/z (%) 316 [ C,, H, N, 0, S,
Zn® 1% (100),318 [ C,,Hy N, 0,S,Zn* ]* (64),320
[ C, HN,0,8,Zn® ] (44),300 [ C,, Hy N, 0S, Zn ] *
(14),190[ C;H,NOSZn]* (45),174[ CsH,NSZn ] *
(30),126[ C;H,N,08]* (26),110[ C;H,NS]* (23),
78 [C;H,NT* (88),.' H-NMR ( CDCl,, 400 MHz) §:
8.31(1Hx2,d,J=7.2 Hz,H-6,6"),7. 74(1H x 2 ,dd,
J=7.2,1.5 Hz,H-3,3") ,7.25(1H x2,t,J] =7.2 Hz,
H4,4'),6.93(1H x2,td,J =7.2,1.5 Hz,H-5,5") ,
ZALA Y mp, ' H-NMR 1 EI-MS $d 5 k[ 2 ] 4R
SR B IS D 2R A3 Bk b B e
MRS

a2 @ %r 5 (CHCL-CH, OH) , mp >
200 °C (43f#) ' H-NMR ( CDCl, ,400 MHz) j 754 &
8.01(2H,d,J =6.6 Hz,H6,6"),7.36(2H,d, J =
6.6 Hz,H-3,3"),7.10(2H,t,] =6.6 Hz,H4,4"),
6.78(2H,t,J =6.6 Hz,H-5,5") (55 i {55, 1§
A A 1:1:1: 1,7 C-NMR ( CDCl, , 100 MHz) ji
NA S ARRIE T 6:160.5(C-2,27),136.2(C-6,6") ,
128.6(C-3,3"),127.4(C4,4') ,117.0(C-5,5") .
'H, "C-NMR(CDCL,) $&75 % Ak A 90 A BB it m
KB, EI-MS m/z (%) 314(11),313(8),312
(48),311(13),310(100),298 (5),296 (29) ,294
(63),187(8),179(8) ,171(5) ,170(15) ,169(16) ,
168(38),127(5),126 (4),111(20),110(7),78
(17) , ULIE 2 5 70+ B F U RN RSO i Jy b [m] o7 28 =F &
R, iz B Y S AR IT R S G &
b2 B 1 AR VR R s B R 1Y EI-MS 24 i A1
R HEI % Ak B W T RE S A B T R 42 oo
I B e R CH: [ 67 3R 1) 5T £ AR 5
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JE HOTHE HEWTX A G W2 X PR 1Y 2-530 BE I E- V-
AAPERER , 10 € HgN, 0,8, Ni ( KRB [F]
P2 TN NI¥) o A5 2-F Skt ng -
N-S2 AL Py B 8 A 8 i X R TR AR R TR B, Co-
TLC —%(, 'H-NMR, EI-MSi¥%—3, S %L &4
Sy -5 He-N-SE AL BE R

SN el

\r; l S—Ni—$ | r;’ —0 = m16)
(0] (0]

Ly, 294N
“ 160
310 Ni** 22N

M mz 31 N

| C,HN,0,S Ni
+ + +
aY = 21
I | H |
> = —_—
>N S-Ni N s N SH
¥ ¥ ¥
o) 0 0
) 184 Ni*® mz 126 mz 127
I 186 Ni®
l-o L 0
+ a9+ b
Zas = GH 7
| | —
S -~
N7 TSN NS N" ~SH
m/z 168 NI m'z 110 m/z 111
170 Ni€®
t S
1+
(tl
|
N
mz 78

K2 fed¥2 5 EL-MS 2R BT

&3 Skt (CHCL) ,mp 277 ~278 °C, EI-
MS m/z317[M]*,315,301[ M-16] *,299,191,189,
175,173,127,126, 111,110, 78, % 4L & ¥ mp,
EI-MS $idfs 5 SCmk i 8 > 19 257 3E-N-48, 1k itk 0 4
8 55 B axT A IR A IS AT RE,
Co-TLC —2§, EI-MS 3 — 5, i 4 % 2y 2-%i K ik e -
N-S2 AL £

&4 AR A, Dragendorff 2 i FH
P, ESI-MS m/z 158[ M + H]* ,180[ M + Na]* ' H-
NMR ( CDCl, ,400 MHz) §:8.73(1H,bd,J =4.5 Hz, H-
3),8.08 (1H,bd,J =7.5 Hz, H6),7.97 (1H, ud,
J=7.5,4.5Hz,H4),7.05(1H,bdd, J =7.5,4. 5Hz,
H-5),3.22 (3H, s,-S0, CH, ) ,”C-NMR ( CDCI,, 100
MHz) §:158.1(C-2),150.0(C-6),138.2(C4),127. 4
(C-5),121.0(C-3),40.0(-S0,CH, ) , ZfLA WY
H, " C-NMR %4l 5 SCR [ 6-7 1 238 A 2-FF RS F ik otk

WE A — B, MUK 2 A W) 50 Ry 2- T B i 15 i ik
WE

&Y S  RAR IR, Dragendorff 7 i
FHM:. EI-MS m/z (%) 220 [M]*(100),187[ M -
SH] " (22),156[ M -2S]*,67),129(6),111(15),
110[ C;H,NS]*(8),83(8),78(44),67(10),51
(18) ,'H-NMR ( CDCI, ,400 MHz) §:8.44 (2H,dd,
J=4.8,3.0 Hz,H-6,6"),7.08 (2H,td,J =4.8,3.0
Hz,H-5,5'),7.59 (4H, m,H-3,3",4,4") ,” C-NMR
(CDCl,,100 MHz) §:158.8(C-2,2'),149.5(C-6,
6'),137.3(C4,4"),121.0(C-3,3"),119.6 (C-5,
5') . ZLAYR EI-MS, ' H-NMR, “ C-NMR %4 5
SCHRE8-11 ] rf 2,27 - b i i — A ik S AR — B, Mo
TG S g Ky 2,2 - I IE R R

ka6  FastiRf Ak (CHCL-CH,OH ) , mp
125 ~127 °C, EI-MS m/z (% )127[M]* (52),111
(67), 110 (17), 78 (77), 67 (100 ).'H-NMR
(CD,0D,400 MHz)5:8.38(1H,dd,/=8.3,1.5 Hz,
H-6),7.65 (1H,dd,J =8.3,1.5 Hz, H-3),7.49
(1H,dt,J =1.5,8.3 Hz, H4),7.36 (1H, dt, J =
1.5,8.3 Hz,H-5) ,” C-NMR ( CD, 0D, 100 MHz) §:
150.4(C2),140.5(C-6),130.6 (C-3),124. 8 ( C-
4),123.6(C-5),'H-," C-NMR #B4& /R 1%L 591 0
C2 (i R MERESE AL G . 5% R 2- Nk e 5k
TREE-N-2 AL AL, Co-TLC — 3, IR G RAT
R, UK 2 A SR 2- M e A - V- A 8

&% T HEKAR(CHOH) , mp 208 ~ 211
°C , Molish Jz Ji7 fH#E ' H-NMR ( DMSO-d, ,400 MHz)
5:8.27(1H,dd,J =8.6,1.8 Hz,H-6) ,7. 48 (1H,dd,
J=8.6,1.8 Hz,H-3) ,7.31(1H,id,J =8.6,1.8 Hz,
H4),7.20(1H,td,/ =8.6,1.8 Hz,H-5),5.59(1H,
d,J=4.8 Hz,0H),5.19(1H,d,J =5.7 Hz,OH)
4.80(1H,d,J =9.3 Hz,OH) ,4.56 (1H,d,J =5.7
Hz,OH),5.01 (1H,d,J =5.4 Hz,H-1"),3.14 ~
3.68 (6H,CH-0,H-2" ~6') ,'C-NMR ( DMSO-d, , 100
MHz) §:150.2(C-2),137.9(C-6),125.5(C-3),
123.3(C4),121.5(C-5),82.4 (C-1"),81.0 ( C-
5),78.1(C-3"),72.4(C-2"),69.7(C4"),60.8( C-
6') ., ZLA YR H-NMR 5" C-NMR %4 5 SCik
(2] h i 1Y 2-2 55 0k g -N-48 4k 19-2-B-D- ik e ]
W A — B, BORAZ A G W S S 2- 5 BRI g -
N-SE AL W)-2-B-D- L R 2 W

e 8 IR AR A, Dragendorff 7 )i

- 55 .
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FAYE ' H-NMR ( CD, OD, 400 MHz) §:8.11 (2H,d,
J=6.0 Hz,H-2,6),7.58 (1H,d,J =6.0 Hz,H4),
7.50(2H,t,J =6.0 Hz, H-3,5) , 0 } Xt #R 25 44,
ZALEYITTRE N N-FARMERE . 5 & BCA XT JE 5L e
B, Co-TLC — 35, O 2 Ak & W) 45 5 A Tk E- V-4
.
4 XIS K
2-BIEMEBE-N-F ALY B 10 A B 2- B SE L e -
N-S24kW) 17 mg, 76187K 0. 4 mL, F&fifiR (pH 6)0. 4
mL, il A 50 mL [5 iS5, 1 100 1 i 5Ok
R IR N R B 20% 1Y NiSO, A (0.5 ¢
NiSO, % F 2 mL 7K ) o i Jin NiSO, % 5¢ 52 (0. 5
h) &, FHEZ 80 °C , fR:F IR FE M. 2 h 5,
TLC Al , p= A s o 24 h g, TLC A&, 57 5 8
RGO, R RN . AT AEI(30 mL x3) . A
M2 ZRIBKPE 3 IR JE7K Na,SO, T & 15 )2
24 h, WE M 4E ZEBR L AR ML 12 mg, FEEE
(CHCL) , 15 58 % §h 10 mg, 155K 48% . %fk
AW mp, "H-NMR, EI-MS §ES2 0 2-3 JEAL E-N-
AR

2-FRFEMERE -N- AL P £ 1 A % AR S AR [R]
Lo HEZE A, (CHCL ), 1548 A5 8 mg, 153N
65% o mp 277 ~278 °C, EI-MS m/z315,317[M] ",
299,301 M-16] *,189,191,173,175,126,127,110,
111,78,

M RE-N-S2 A0 19 & B ML RE 2.0 g,30% R4
7K 5.7 mL, A 50 mL R be i, 5 IR AL
K o TLC Waill 5z )8 o 3 h J5 52 e 1 B0 o, b
TS & 530k 30% WAL K 5.7 mL, iR 3 h I
50 C ¥ T2 100 °C, B 5 h TLC K, %2>
YIS EEG 0, Bl W) as R B 4 1k R, 45 CTF
S 78 AR T A B I B R A 2.3 g
60 g PR AL AR (200 ~300 H ) # ik, S 05-H i
(20: 1) RSB, o Bl £, 15 BAnfb 54 0. 84 g, 15
% 35%

5 G ENE (MTT i)

P X H A K A B AL 1 x 10 4~/mL, 37 B 3%
FhF 96 FLE 4 ,0. 1 mL/FL , SR 5 AE S2EeFL A A
0. 1 mL 7/ [R] v B B i 14 855 35 3, B vk BE 47 3
£L, X B In SRR R, B 37 °C,5%CO, 55548
353596 h,#RJ5E5.00(1 000 r + min ™' ,20 min) , 3%
VEWR, BN 0.2 mL R E A A 0.2 ¢ - L
MTT B TCIAL TR 355 3 3L, 37 °C T 4k4es 3 4 h i,

. 56 .

B0 EYERUS , 0.2 mL DMSO % MTT H
FRUTVE , F I Y 75 78 3 48 i % 5 min R, 7E
MR700 7 fif fr A Ll 7 570 nm &b WG A {H.
Fi T 2R 1) ek 20 A 4R I T G, < 10 i
JITeE A Jf A R 8 = (1 — SEAL I (/% AL S
H) x100% o L 5 X e 9o 440 B A e 390 1) 53 A 1]
Rt it g, e b 32 O BOm il ik 56 (1C,) o
GERWEL,
1 MMT 20k A 4 i (1, )
mg - L™

=

Wy A549

0.055 0.055 0.047 0.055 0.053
0.056 0.069 0.057 0.062 0.054
0.068 0.050 0.049 0.088 0.051

A Bel7402 BGC823  HCT-8 A2780
1
2
3
4 >10 >10 >10 >10 >10
5
6
7
8

5.998 7.714 6.100 5.485 5.847
0.050 0.052 0.051 0.056 0.051
>10 >10 >10 >10 >10
>10 >10 >10 >10 >10

6 CTHUALMEIE AL A YA S 20 i B 1 PEAS RO
EX N

MAZFAE Y 8 T 7 A skt ne kb &4
AL ASERE-N-SA k). Hpib a1 ~3,6 X%
Fofr ok Jea 248 B #4400 ) 4 1G5, 7K SF 2k 0.05 ~
0.09 mg - L' fbA&¥r 5t X} Z Fh fib i 40 o #1547
MEIE, 1C, /KK 5.49 ~7.71 mg - L™ {H
ka4, 7, 8 L. HEEANTIALH, e 4
Ji 7 A 35 1 L A R] BE R TR A W 6 RO SE A 7E 4N
N1 ~3 A e N 6. 5 fs— & MY IG Pk vf
i i DAL 2 7 400 0 P 2 2o 1 1 FH BT 24 L R
TRTE B AN 6 B S5 AL, T 7 A R T Al A wfie 1T 24
o 8 WA IS, L 1 BH B T T A0 i R T Y
EEM, 4 W AEMN, TREMR T N L&A R T,
Hi e WG e e 2 IO Sl Ak T

TR AR 2-5 - V-5 AL BE AR (9) A 4-
P48 -2 -3 8- V-4 Ak ik e 499 (10) 630 9 0. 01
mg + L™ A] i 22 R A5 A0 g ARk 5 3 A 22 4%
SR IR AN AR AR 45 4 s X sh W B ARk i o, (1
B 3R 5-FU /N B S180 316 F , #2775 2 )
FTER, HTT RE 5 R Bt g 2545 IR R FH 5 2K i X
2 A G e 2 R R DG T B R R
XAV S 2 AN G e AR I RIAE o JIr A A 15
LI PN WA a4 B g 245 9 1 G T B
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YEE B 1 ~ 3 SRR s, ORI TR, Iz &
A HARIENE SR UR , 456 SCHR T, AR I
JCATURIR 2, R 3 26 1 35 1 oA Al — 20 (1 285 B

(B0 ] AT a2 M s AR, 2 X L0
UAI 2 R T 1
[ &% 30k ]
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2-Pyridinethiolate derivatives from branches and leaves of Polyalthia
nemoralis and their cytotoxic activities

LU Ziming' , DAI Shengjun®*, CHEN Ruoyun', YU Dequan'*
(1. Key Laboratory of Bioactive Substances and Resources Utilization of Chinese Herbal Medicine ( Ministry of Education) ,
Institute of Materia Medica, Chinese Academy of Medical Sciences and Peking Union Medical College, Betjing 100050, China;
2. School of Pharmaceutical Science, Yantai University, Yantai 264005, China)

[ Abstract |

Objective: To investigate the active constituents of the branches and leaves of Polyalthia nemoralis. Method : The

compounds were isolated and purified by silica gel, macroporous adsorption resin and Sephadex LH-20 column chromatographic meth-

ods. Their chemical structures were elucidated on the basis of physicochemical properties and spectral data. Result: Eight compounds

were isolated and identified as: zincpolyanemin(1) , nickel bis-( pyridine-N-oxide-2-thiolate) (2) , cupric bis( pyridine-N-oxide-2-thi-

olate(3) , 2-methanesulfonyl-pyridine(4) , 2-pyridinethiolate N-oxide(5), 2,2’-dithiodipyridine(6) , 2-thiohydroxypyridin-/N-oxide-2-

S-B-D-gluco pyranoside (7) and pyridine-N-oxide(8) , respectively. Conclusion: Compounds 2, 4-6, 8 were new natural products.

The bioassays in vitro against five human tumor cell lines with MTT method showed stronger cytotoxic activities ( ICy, 0.05-0. 09 mg -

L") for compounds 1-3 and 6, and weaker cytotoxic activities(ICy, 5.49-7.71 mg - L™") for compound 5.

[ Key words |

Polyalthia nemoralis; chemical constituents; 2-pyridinethiolate derivatives; cytotoxic activities
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