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Bioactivity of phenanthroindolizidine alkaloids

and their salt derivatives
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Abstract: Fungicidal and herbicidal activity of a series of phenanthroindolizidine alkaloid and its salt
derivatives were determined by mycelial growth method and pot experiment. The results showed that
the alkaloid and derivatives have good fungicidal activity especially ( +) -antofine (2) and ( %) -
deoxytylophorinine ( 3) which showed 70% - 100% inhibition rate against Alternaria solani
Cercospora arachidicola Physalospora piricola and Cladosporium cucumerium at 50 wg/mL; however
the alkaloid and derivatives showed no herbicidal activity.
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Table 1 The structures of acids and yields of title compounds
Compd. Acid Yield/% || Compd. Acid Yield/% ||Compd. Acid Yield/%
COOH
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HO
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OH
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CH,COOH
CH,COOH HOQC
HC-OH
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0" SOH
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1.2 Cercospora  arachidicola-
1.2.1 Physalospora piricola Cladosporium
Gibberella zeae cucumerium o,

Alternaria solani- 0.1% 80
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1 mL 9 mL x 100 (1)
PDA( ) 50 pg/mL 1.2.2 "
1 mL o 1~19 Brassica campestris
4 mm Echinochloa crus—galli
o 3 1.5 kg/hm’,
(24 £1) C o 72 h
2
(1)
o 50 25 wg/mL, 2.1
1% =( - 2 ( antofine) (2)
)/ ( deoxytylophorinine) ( 3)
2 1~19 ( /%)
Table 2 Fungicidal activity of the title compounds 1 ~19( Inhibition rate/%)
Mass conc. /
Compd. (ng/mL) G. zeae A. solant C. arachidicola P. piricola C. cucumerium
1 50 0 10 20 0 30
25 0 0 0 0 0
2 50 50 90 100 99 70
25 20 70 100 95 50
3 50 70 90 100 99 100
25 30 70 100 50 70
4 50 0 60 90 40 40
25 0 20 70 0 0
5 50 0 60 80 20 20
25 0 20 40 10 10
6 50 0 50 80 50 50
25 0 10 40 30
7 50 0 20 50 10
25 0 10 20 10
8 50 0 40 80 20 50
25 0 20 50
9 50 0 0
25 0 0 0
10 50 0 0 30 0 20
25 0 0 0 0 0
11 50 0 70 95 50 20
25 0 30 70 40 10
12 50 0 50 95 60 30
25 0 30 50 10 0
13 50 0 30 80 20 30
25 0 10 40 20 20
14 50 0 70 95 50 20
25 0 30 70 0 0
15 50 10 50 95 20 20
25 0 30 30 10 10
16 50 20 60 95 20 50
25 0 30 40 0 40
17 50 0 10 10 10 10
25 0 0 0 0 0
18 50 0 40 70 40 40
25 0 0 40 0 10
19 50 10 40 70 30 30
25 0 0 20 0 20




510

Vol. 12

4
50 pg/mL 70% ~
100% o 50
25 wg/mL 2 3
100% . (1)
2 3.
2 7
3 2 3 4
1 o
1 9.10.17
4
4 11 ~ 16 50 wg/mL
80% ~ 95%
1 o
2.2
1~19 30%
|
1 RATNAGIRISWARAN A N VENKATACHALAM K. The

chemical examination of Tylophora asthmatica and isolation of
the alkaloids tylophorine and tylophorinine J . Indian J Med
Res 1935 22:433 - 441.

SAIFAH E KELLEY C J LEARY J D. Constituents of the leaves
of Cissus rheifolia J .J Nat Prod 1983 46(3) :353 —358.

RAO K V WILSON R A CUMMINGS R. Alkaloids of
tylophora. Il New alkaloids of Tylophora indica ( Burm) Merrill
and Tylophora dalzellii Hook. F. ] . J Pharm Sci 1971 60
(11):1725 - 1726.

PETTIT G R GOSWAMI A CRAGG G M et al. Antineoplastic

agents 103. The isolation and structure of hypoestestatins 1 and 2

10

11

12

from the east African Hypoestes verticillaris J . J Nat Prod
1984 47(6):913 —919.

TANNER U WIEGREBE W. Alkaloids of
efficacy MDA-MB-=231
J . Arch Pharm ( Weinheim)

Cynanchum

vincetoxicum: against mammary

carcinoma cells 1993 326(2):
67 -72.
STARK D CHRISTENSEN J LEMINICH E et al. Cytotoxic
activity of some phenanthroindolizidine N-oxide alkaloids from
Cynanchum vincetoxicum. J .J Nat Prod 2000 63:1584 —1586.
DUAN Jing-yun ( ) YU Li-sen ( ).

J . Chinese Herbal Medicine ( )
(7):316 -318.
YANG C W CHEN W L WU P L et al. Anti-inflammatory
alkaloids J . Mol

1991 22

mechanisms of phenanthroindolizidine

Pharmacol 2006 69( 3) :749 -758.

YAO Yu-cheng ( ) AN Tian—ying ( ) GAO Jun
( ) et al

J . Chin J Org Chem( ) 2001 21(11):1024 -
1028.

AN T Y LT G R YAO Y C. Alkaloids from Cynanchum

komarovii with inhibitory activity against the tobacco mosaic

virus J . Phytochemistry 2001 58:1267 -1269.
LI Guang-ren ( ) AN Tian-ying ( ) YANG Zhao
( ) et al. Cynanchun komarovii extract and its application

( ) CN 1321642A P .2001d144.
WANG KL LUM Y WANG Q M et al. Tron( Il) chloride—
based mild synthesis of phenanthrene and its application to total
synthesis of phenanthroindolizidine alkaloids J . Tetrahedron
2008 64:7504 —7510.

WANG K L SUB WANG Z W et al. Synthesis and antiviral
activities of phenanthroindolizidine alkaloids and their derivatives

J .J Agric Food Chem 2010 58(5) :2703 —2709.

CLOUGH J] M GODFREY C R A. The Strobilurin Fungicides
M // HUTSON D H MIYAMOTO J. Fungicidal Activity
Chemical and Biological Approaches to Plant Protection. Wiley
Series in Agrochemicals and Plant Protection. John Wiley &

Sons: Surrey United Kingdom 1998:109 - 148.
WANG Q M SUN HK CAO HY et al. Synthesis and herbicidal
activity of 2-cyano-3-substituted-pyridinemethyl-aminoacrylates.

J .J Agric Food Chem 2003 51(17) :5030 -5035.



