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Abstract: The methanol extract of Tupistra chinensis showed antifungal acitivity against the sporangium
germination of Peronophythora litchii. Bioassay-guided fractionation together with various chromatographic
procedures ( TLC, silica column chromatography, RP-18 reverse phase chromatography and Sephadex
LH-20 gel chromatography ) led to the isolation of two bioactive sapogenins from ethyl acetate phases of the
methanol extract of T. chinensis. By means of spectroscopic analysis (MS, IR, 1D NMR and 2D NMR) ,
their structures were identified as 18,28,38,4B,5pB , 7a-hexahydroxyspirost-25 (27 ) -en-6-one (1) and
spirost-25 (27)-ene-18,28,38,4B,5B,6B,7a-heptol (2). Bioassay in vitro revealed that the EC,,
values of compounds 1 and 2 against sporangium germination of P. litchii were 100.28 mg-mL™' and
124.37 mg-mL ™", respectively. Treatment with 500 mg-mL " of compounds 1 and 2 before inoculated
with P. litchi, the incidences of downy blight disease of the tested litchi fruits were just 16. 7% and
18.9% ,
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1 #EE5FHE

1.1 #iEYHHNREEE LEBSRE

F %5 ( Tupistra chinensis Bak. ) ¥ 5% T 2002 4£
6 AR HAMRPERE BREP X, RES K 2958
12959 Y R R K EMNEREFBETE
E, WY AT EE R KRFRFERIREE
(CAN),

B OREIRE, ZREL . BR . FBHY R
HERY, BT 65 CHTHRMA T BRI 100
B (FL20.15 mm) H R TH, T 0 TR T HHf
B, 5.

1.2 #HiXFEENSE. Gi5EE

SRy PR #7 BAEB T (Pero-
nophythora litchii Chen ex Ko et al. ) {45 544k,
MR HEEEE,

1.3 (H/igEs5ikH

Eyela N-1 J&%% #& & {¢ ( Tokyo Rikakikai Co. ,
Ltd) . BS2000S #I i, T K ¥ (SARTORIUS) \SM 2-1
I B 54 % (Nikon ) \ZHrAE (B FpHLHE ) LAPI 2000 Y
R %Y .BRUKER EQUINOX-55 {& 7t A5 #a 41 #h )6
Y Bruker DRX-400 %33 S RE3EIR{L

RERE(100 ~300 B, 7 ST ).0DS &
FHRERC ( H4) \Sephdex BEEE( HA) (345 FEE. 1Y
S B B ER . BEH,

1.4 FOMAERIMEASBERDRR &

KAV BEERR, B OFRETREERS
BRSSP HEREBREEERER AN I,
R T 58, AR & 2 X E (11 kpa,50 ~
60°C ) Y4515 DI R Q AR F BRIy, % P i ig
BY R R TS RER,  RE A7 HAa e Z
MM IET BT - TR, BER BB H
GBS Y) LM Z B AR ERY BT MY
R KB HERRY
1.5 {{EMNSBEALS BN

UZr BB B AT A WA TLC W 6,
XA OFRBRYH T B LA, MR EREE
B P REBEAE R 47 (100 ~200 H ,200 ~300 H , 45
AH BB AR YER) (R AHEE B A Z 7 (RP-18, I A2
FKIR-& VR BE AR ) FgE A 2 47 ( Sephadex LH-20,
PYERKMEYERL) BB AW 1. BZBRZ S
FREE Y AT REBS A E 7 (100 ~200 B, B BEfI K
BEWYERR) fn KA REBA: B 4T (RP-18, HIEEFIK
BEEWBER)BaLam 2,

% (MS) Fj Applied Biosystems API 2000 % i
AL RAXSEAEBEEIR(APCL) IEABMPE
FER UEFRIBENEEAIRNE, 4508
#(IR) f§ BRUKER EQUINOX-55 {37 M ZF #4T 4b
HiEAX, KBr FE 5 W 5 , {5 F 400 ~ 4000 em ™'
i 36 3% (NMR ) ] Bruker DRX400 %8 S8R 3t
P72 , BA TMS g AR, SRARILBE A3 70l
1.6 FOFR(E)RYWHREEENE
1.6.1 FOSHR(E) BNMEIBEE (in vitro ) IAEE
HERE

ER7E 25 °C fl RH 98% % {4 T ¥ 3% (PDA ;5%
)RR S d WEEREBEE, AXEK
%, R FREERE. BRLEGW 1 a2, 4
FIBCH R 1000 pg-mL ™' I, T
BRERSLEY 1 MLEY 2 & 5 RS 5BC R
P 50,100.150,200.250 pg-mL 'SR, &
HREBAIRE BRI 20 M FRGSHERRE
A1, BT 25 CFHIRH 98% &4 FH:3 6 h, 7 10 x40
REMET , MESABRTFERERE HEHER
ERiEE

FBAHE T SRR RILRE, RE%K
B BERR, &R () B RRRRKERN
XPE (2) WREHEE K MBI RHYILEME(y) ,RE
BAREITRy=a+be, FHEWHELERY
EC,fH.

1.6.2 {EWNBEMEBEAIEE (in vivo) 1
Hitl

B Jiang ZHTES Hba 1 ka2
SRR BE 7 500 mg-mL ™' IS, BB W AW
SANSIRA TR ER) RRLE, T, BER
FEBEARTRETR, OB N THRAL,30 4~
HERI—AE,EHE 3 K RN, #5 BREX
W, B fE25 CM9I8% RH #4153 7 d
B, Gt B REG R RRE,

2 ERE59W

2.1 HELEMNEHER

WL HRFEEH KR, L APCI-MS i E
FEBRIM+Cl] " WBEFEEN m/z 543, E B Fik
EBrR[M+H] MBEFiEH m/z 509, IR(KBr)v,,,
cm™':3399 (OH),2951 (C-H), 1716 (C =0), 1652
(C=C), 1453, 1379, 1107, 1049, 983, 920, 877,
851, BXmEIt ik 1% (400 MHz, SRACALRE) : 8 4. 32
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(1H, br s, H-1), 4.40 (1H, br s, H2), 4.74
(1H, brs, H-3), 5.81 (1H, d, J=3.2 Hz, H4),
4.54 (1H, brs, H-7),4.56 (1H, m, H-16), 0.87
(3H, s, H-18), 1.45 (3H, s, H-19), 1.06 (3H,
d, J=6.8 Hz, H-21), 4.01 (1H, d, J=12.0 Hz,
H26eq) , 4.41 (1H, d, J = 12. 0 Hz, H26ax),
4.76 (1H, brs, H-27a), 4.79 (1H, brs, H-27b)
BRIt IR (100 MHz, SRARAESE) W3 1,

Xt C NMR 338 , 2 B AR O™ SRR 7™
Yy ¥ #% FE ( Dictionary of Natural Products database,
Charpman & Hall, 2004, version 12: 2) 5] &1, 4584
1% 18,2B8,3B,4B,5B, Ta- N B3I £{-25(27) -4%-
6-BA(18,2B8,3B,48, 5B, 7a-hexahydroxyspirost 25
(27)-en-6-one) , KW LA 1,

Ham 2. HBRIBEBR K. H APCI-MS KR
BTFEERI[M+Cl) " WE TN m/z 545, ERT
HEERIM+H] BT m/z 511, IR (KBr)
Vo ©m ' :3517,3435 (OH), 3159 ( = C-H),2946
(C-H),1655 (C =C),1452,1379,1231,1101,1045,
958,920,877 ,852 , AREILHEE 1% (400 MHz, 5748 Mt
BE):54.34 (1H,br s,H-1) ,4.31 (1H,br s,H-2),
4.74 (1H,d,J =3.0 Hz,H-3),5.31 (1H,d,J=3.0
Hz,H4),5.00 (1H,d,J=2.8 Hz,H-6) ,4.48 (1H,
brs,H-7),2.61 (1H,br t, J=11.6 Hz,H-8) ,4.56
(1H,dd,J = 14.4,7. 6 Hz,H-16),0.93 (3H,s,H-
18),1.98 (3H,s,H-19),1.06 (3H,d,J=6.8 Hz,
H-21),3.98 (1H,d,J = 12. 0 Hz, H26eq) , 4. 40
(1H,d, J = 12.0 Hz, H26ax) ,4.75 (1H,br s, H-
27a),4.78 (1H, br s, H27b ), #% B 3t & 5% 3%
(100 MHz, SRACHERE) W& 1,

C NMR 8RiZL&WA 27 MRET, B4
&3 H K8 MR RR (R P aE— R
B =CH,) 4B BBk 78 kB R fs 4

HO

HO

H
OH O
&% 1 (Compound 1)

£1 LAY 1 MLEY 2 T RER

Table1 “C NMR(100 MHz,in pyridine-d 6 ,5ppm)
data of compounds 1 and 2
C-  Compound 1 Compound 2 C-  Compound 1 Compound 2
position 5C 3C position 3C 8C

1 76.5 79.7 15 31.5 32.0
2 67.9 67.2 16 81.3 81.3
3 75.5 75.6 17 62.9 63.1
4 71.2 69.8 18 16.3 16.4
5 86.3 78.2 19 13.0 15.6
6 211.1 73.6 20 42.1 4.1
7 75.2 71.8 21 15.0 15.0
8 40.9 34.6 22 109.5 109.5
9 38.0 37.6 23 33.2 33.2
10 50.2 40.4 24 29.0 29.0
11 22.0 21.4 25 144.4 144.5
12 39.4 39.8 26 65.1 65.0
13 40.7 40.4 27 108.8 108.7
14 49.3 50.1

FH. NUEBREABESEAEEY2 4 FRA
CxH, 040

Xt LB BAE , 2P SCRD e LB 2 iR
#-25 (27)-4%-1B, 28, 3B, 4B, 5B, 6B, Ta-L B¥
(spirost-25 (27 )-ene-18,28,38,48,58,68,7a-hep-
tol) , PR B 3L P R AU BT B0 B0 B B I
HemA A 1,
22 {HAWMIALAYW2HBEBEBERTRY
ZHRRR

HEY 1 ALY 2 M ERBEEER 7R
REMBBCRIEREF R THIR, AL EY 1 WIiEE
HBERE R RE LS Y 2 V&, fERER
250 pg-mL 7B, B E VMW ERRESHE
(RE2). AR H,LEY 1 XEEEREE
T W R K ECy, 2 100.25 pg-mL™", fb& 4 2
M ERERE TR RN ECy K 124.37 pg-
mL"',

OH OH
&4 2 (Compound 2)

1 &9 174Eam2 Elt
Fig. 1 Structures of compound 1 and compound 2
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Fig. 2 Inhibitory effects on sporangium germination of
Peronophythora litchii of compounds 1 and 2

24 EMIAMUEY2 NBEREBEESR
Bria% R

EHERRLE SR HEAEY 1 ALEY
LWL REEANEMBEEE, T25 CHRH
9% KHFTHHT d, EREDH N 16. 7% F
18.9% , 5% MR (87.8% ) L, REBEER. 4
IHERRE 2,

=2 {LAWIALESW2 NBEER

£ W 0 E (R DB SR
Table 2 Inhibitory effects of compounds 1 and 2 on
P. litchii in vivo

BRR  BER  ERX

4 ey 0D O (%)
Treatment C . " Infected Sound  Incidence
oncentration gy fruit  of disease
X CK 0 79 11 87.8 a
41 Compound 1 500 15 75 16.7b
4% 2 Compound 2 500 17 73 18.9b

Note: Followed by the same letters in each column are not signifi-
cantly different at the 5% level ( DMRT).

3 Zit5ihe

EUBBREBEANEAENEYEENES
TLC BRI FBERT 2 R R K4
RERAE BTRBERE: RIS — R B AL e,
MWFF O PR A Z R BB 4B aifh
B2 2 M RRGEL Y. 2OEIE(MS IR 1D
NMR #1 2D NMR) 447, Ak &4 1 Fidb& 4 2
ai ko, HAL¥ &5 18,28,38,48,58,
Ta-NREER 25 (27) -J%-6-FR FI 88 5125 (27 ) -J%-
1B,2B,3B,4B,58,6B,7a-L &,

RARTHEENE, LW 1| FiLe 2 X%
BEEEHER TEH AN EC, 43 K
100.28 mg-mL™~'F1 124.37 mg-mL~' {L-& ¥ 1 X425
BREEERTRA LB AN EEERTHEYD
2, RAZBEAER KRB AN, EREREN

500 mg-mL B, fL&H 1 T ALEY 2 TR LE
BB EAIBI R F K 83.3% F182.1% , B4k
S EBRERENERNESRTHARESR
F ORI SFE RS E R K BREY
Ro A XEGE— 2R A LA EFHEYRE
HEMERC Y, R FS P EABESEATH
BEEERUAVEESEN, RAGTEFOH
(T. wasii) 251 Z R BV 7T {8 RS B8 B ( Pyricu-
laria oryzae) WL R WL, 2+ BEF) 3 MRAMR
SERAREEERROT, FIE RO A BEE
BER, BAh, B4 5 1 wattosideB . WattosideC . kiti-
genin F convallageninB % 4 MR E KA B F T,
FFWE T B AI7EM X b 98 40 B K562 Fl A2780a
MAREEE, AMRTEAFCOHHH 18,28,
38,48,58,Ta-/NFEEIR 125 (27 ) JF-6-FH FIag i -
25(27)-%%-18,28,38,4B8,58,68, 7oL EEH
BREEEEN, PR T O A
VHEEHMRGP R MRAEENH,
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