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ISOLATION OF INDOLE-3-ALDEHYDE FROM PSEUDOMONAS SYRINGAE PV. SAVASTANOI 
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PseuabmoMs syringa pv. savastanoi is the causal agent of olive and oleander knot disease. Extensive 
studies on olive and oleander plants have shown that plant growth substances, indole-3-acetic acid (IAA) 
and cytokinins, of bacterial origin are involved in the production of disease symptoms (1,2). Pathovar 
savastanoi also possesses several systems that affect accumulation of IAA in culture. These include the con- 
version of IAA to lysine conjugates (3,4) possessing less growth stimulating activity. We now report the 
isolation and identification by means of 'H nmr and ms of another product of IAA metabolism in pv. savas- 
tanoi. 

An accurate tlc analysis (SiO,, CHC1,-EtOAc-MeOH, 2:2: 1) of the organic extracts of the acidified 
culture filtrate of the olive strain ITM' 3 17 showed the presence of IAA and another indole compound 
chromatographically different from the indoles previously detected in the pv. savastanoi culture filtrates. 

On the basis of its chemical and physical properties (uv, ir, 'H nmr, and ms), the structure ofindole- 
3-aldehyde has been assigned to the unknown indole derivative. 

The indole-3-aldehyde is a known product of the degradative metabolism of IAA. In particular, it is 
considered as an alternate end-product of the oxidation of IAA by horseradish peroxidase with indolenine 
hydroperoxide and indolenine epoxide as intermediates (5). The same pattern of reactions could occur in 
pv. savastanoi since a high peroxidase activity has been observed in pv. savastanoi enzyme preparations (6). 
Moreover, indole-3-aldehyde accumulated in 5-day-old cultures of strain ITM 3 17 but not in the cultures 
of its IAA deficient mutant (IAA nonproducer). 

Indole-3-aldehyde is a stable derivative of IAA naturally occurring in some plants and can also be ob- 
tained after oxidation of IAA by plant enzyme preparation (7). To our knowledge, this represents the first 
isolation of indole-3-aldehyde from culture filtrate of a bacterium whose hormonal production (IAA andor 
cytokinin) has a decisive effect on its ability to be a pathogen (i.e., forms knots). 

EXPERIMENTAL 

BACTERIAL STRUN.-P. syr inga pv. savastanoi strain ITM 3 17 was isolated in 1982 from olive 
knots and deposited in the bacteria collection of the Istituto Tossine e Micotossine da Parassiti Vegetali del 
CNR, Bari, Italy. 

PRODUCTION AND FRACTIONATION OF INDoLEs.-Pathovar savastanoi ITM 3 17 was grown in 
400 ml of Woolley's medium (8) using 1 liter Erlenmeyer flasks on a rotary shaker for 5 days at 26". The 
culture filtrates (6.7 liters) were lyophilized, resuspended in distilled H,O (650 ml), acidified to pH-2 
with 1N HC1 and extracted with EtOAc (4 X 300 ml). The oil residue (93.2 mg), obtained by EtOAc evap- 
oration under reduced pressure, was chromatographed on SiO, plates (eluent CHC1,-EtOAC-MeOH, 
2:2: 1) yielding two uv absorbing bands which were scraped off and eluted with MeOH. Evaporation ofthe 
solvent gave pure IAA (27 mg) and indole-%aldehyde in a mixture. A further purification by preparative 
tlc on SiO, (eluted with the same solvent system) gave the indole-$aldehyde as an oil ( 5 . 4  mg) which re- 
sisted crystallization. The uv and the ir and ms spectra were consistent with the data reported in the litera- 
ture(9)and(lO), respectively; 'Hnmr(270MHz,CD30D)89.88(s, H-10),8.16(dd,]=8.0, 1.5Hz, 
H-4), 8.09(s,H-2),7.48(dd,J=8.0, 1.5Hz, H-7), 7.28(ddd,]=8.0, 8.0, 1.5Hz,H-6),7.23(ddd, 

Full details of the isolation and identification of the compound are available on request to the authors. 
J z 8 . 0 ,  8.0, 1.5 Hz, H-5). 
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CYCLOPEPTIDE ALKALOIDS FROM ZIZYPHUS XYLOPYRA 
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In our continuing search (1-7) for cyclopeptide alkaloids from Ziziyphus species, we report here the 
isolation and characterization of the cyclopeptide alkaloids mauritine-D and nummularine-B from the bark 
of Zizyphus xylopyra Willd. These alkaloids have not previously been reported from this source. 

EXPERIMENTAL 

PLANT MATERIAL.-The bark of Z .  xylopyra used in this investigation is collected from Varanasi dis- 
trict, UP, India. A voucher specimen is kept in the Department ofMedicinal Chemistry, Banaras Hindu 
University. 

EXTRACTION AND ISOLATION OF PEPTIDE awoIDs.-Air-dried,  finely powdered bark (4 kg) of 
Z .  xylopyra was exhaustively extracted with a mixture of C&6-MeOH-”@H (100: 1: I), and the crude 
alkaloids (0.4 g) were isolated in the usual manner (8). The crude alkaloids were fractionated on a silica gel 
column, eluting with increasingly polar CHCIJMeOH mixtures. The cyclopeptide alkaloids, mauritine- 
D (8 mg) (9) and nummularine-B (7 mg) (lo),  were obtained by repeated preparative tlc of the appropriate 
fractions eluted from the above column and identified by ir, uv, ’H nmr, ms, and hydrolysis. 

The structures were confirmed by comparison with authentic samples (mp, mmp, co-tlc, and 
superimposable ir). 

Full details of the isolation and identification of the compounds are available on request to the senior 
author. 
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