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Abstract-The structure ofa new cytokinin, isolated from the culture filtrate of Pseudomonas syringue pv. suuostanoi, is 
assigned on the basis of spectroscopic data including its tetracetyl derivative and comparison with related adenine 
derivatives. It was identified as 6-(~hydroxy-l,3dimethylbut-truns-2-enylamino-9-~-o-ribofuranosyl)purine. 

INTRODUCTION 

Olive knot, incited by Pseudomonas syringae pv. savas- 
tanoi, is one of the most important diseases of olive in the 
south of Italy. The disease, which also occurs on oleander, 
privet and ash, is characterized by the formation of galls 
on young stems and, less frequently, on other organs of 
the plants. Previous investigations [l, 21 have shown that 
cytokinins accumulated in the culture medium of paitho- 
genie isolates of pv. savastartoi. Ethyl acetate extracts of 
culture filtrate stimulated the growth of olivecallus as well 
as tobacco callus. Several active compounds were sep 
arated by TLC but their identities have not been 
determined. 

In the present study, we report our results on the 
characterization of a new cytokinin isolated from the 
culture medium of pv. saunstanot together with the 
identlficatlon of two other known cytokinins [3]. 

RESULTS AND DISCUSSION 

Preparative TLC (silica gel) was a valuable first step in 
the recovery of the cytokinins from the basic organic 
extracts of a large volume of medium as all the biological 
activity was localized in a single UV absorbing band with a 
zeatin-like R, value. The second purification stage per- 
formed by analytical TLC Qlica gel) allowed the separ- 
ation of this band mto two active zones of R, 0.66 
(mixture A) and 0.73 (mixture B), respectively. The two 
fractions were further purified to give homogeneous 
substances by reverse phase TLC (Stratocrom C-18). Both 
nuxtures each yielded two UV absorbing bands: Al (R, 
0.51, zeatin region), A2 (R, 0.66, zeatin riboside region) 
and Bl and B2 whose R, values &d not correspond to any 
of the standards used. 

The novel nature of compounds Bl and B2 was 
confirmed by HPLC analysis [R, 7.93 and 8.40 mm, 
respectively, using 0.01 M ammonium carbonate-methyl 
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cyanide (8:2), as eluent, at a flow rate of 0.5 ml/min] co- 
injected with reference compounds. The use of the same 
procedure allowed the identification of compounds Al 
and A2 (R, 4.25 and 6.25 min, respectively) as trans-zeatin 
(1) and trans-zeatin riboside (2), respectively. Compound 

‘Bl is under investigation, while compound 82 has been 
identified as 6-(4-hydroxy-1,3dimethylbut-trans-2-enyl- 
amino)-9-B-Dribofuranosylpurine (3). 

Pure 3 exhibited an UV spectrum characteristic of N6- 
9-disubstituted adenine derivatives. The ‘H NMR spec- 
trum (Table 1) was consistent with a zeatin riboside-type 
structure. The proton shifts were assigned by integration, 
multiplicity and ‘H NMDR. The distinction between the 
resonances of the protons of the purine system was made 
by comparison with spectroscopic data available from the 
lit. [4]. Furthermore, a doublet was present at 61.35 due 
probably to a secondary methyl group attached to the 4 
hydroxyisopentenyl side chain. Accurate inspection of the 
spectrum showed the different multiplicity of the signal 
due to H-2”, a broad doublet at 65.53, as compared with 
the broad triplet attributed to the same proton in the 
spectra of I,2 and the isopentenyladenosine (4) 133. The 
signal of the proton bbnded to C-l” was observed as a 
large multiplet at 65.27. Examination of the spectrum 
(Table 1) of the tetracetyl derivative of 3 (5), recorded at 
500 MHz, in deuterochloroform, confirmed the above 
observations. Irradiation of the broad multiplet at 65.24 
(H-l”) converted both doublets at 6 1.37 (Me-6”) and 5.77 
(HN-10) into two singlets. This Irradiation also simplified 
the signal at 65.47 (H-2”) into a broad singlet. These 
results suggest for structure 3 the new cytokinin. 

The 13C NMR spectrum (Table 2) was in agreement 
with the proposed structure. The carbon shifts were 
assigned by proton noise decoupled and by off-resonance 
decoupled spectra. The assignment of the quaternary 
carbons of the purine rings and of the carbons of the 
rlbose moiety was made by comparison with reported lit. 
data [S]. 

The above findings were supported also by the occur- 
rence of the pseudo molecular ion at m/z 366 in the fast 
atom bombardment (FAB) mass spectrum of 3. The 
fragmentation peaks, observed at m/z 349 [M -NH,]+, 
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307 [M -CsHBO]+, 235 [free base - HzO]+, 200 [215 
-Me]‘, 148 [free base - CsH90]+, 136 [adenine + H]+ 
and 108 [adenine - HCN] +, are characteristic of 6- 
alkylaminopurines [6-g]. The peak at m/z 276 
[M-89]+, which arises from a fragmentation process 
involving the sugar moiety, indicates the presence of a 
ribosyl residue [9]. In addition, the EI mass spectrum of 5 
showed a [M]’ at m/z 533. The peaks at m/t 259,199,139 
and 97 were very similar to the fragmentation scheme 
reported for triacetyl pentose [lo]. Moreover, acid hy- 
drolysis of 3 yielded /I-D-ribose, as observed by co- 
chromatography with a reference sample in three different 
TLC systems. 

Final evidence to unequivocally assign the structure to 
3 was obtained from comparison of its ‘H NMR spec- 
trum with those of 2 and 4 recorded under the same 
conditions (Table 1). In particular, the presence in 3 of the 
ribosyl moiety appeared from the proton pattern (chemi- 
cal shifts and coupling constants) shown by the pentose 
residue of the three nucleosides. 

The stereochemistry of the double bond present in the 
side chain was also established. Evidence for the presence 
of a Chydroxy-1”,3”-dimethyl-2-tram-enyl residue 
bonded to N-10 of 3 was obtained. The larger value of the 
allylic coupling constant between H-2” and H-4” (1.8 Hz) 
than the corresponding one due to H-2” and H-5” 
coupling (1.2 Hz) was in agreement with the commonly 
observed data for acyclic compounds in that ]JcwordJ 
’ IJWuou 1 [l 1, 123. This result was supported by the 
downfield shift (A60.15) observed for the signal of H-2” in 
the spectrum of 3 as compared with that of 4. Unequivocal 
evidence was obtained from the ‘H NOE difference 
spectrum of 5. A clear effect was observed at 64.46 (CHz- 
4”) by homonuckar selective decoupling at 65.47 (H-2”). 
The determination of the absolute configuration of Me-6 
is under investigation. 

Table 1. tH NMR spectral data of compounds 2-4 (270 MHz) and 5 (500 MHz) 
(&values) 

H No. 2 (CDsOD) 3 (CD,OD) 4 (CDsOD) 5* (CDCI,) 

2t 8 23 (s) 8 22 (s) 8.22 (s) 8.37 (s) 

8t 8.24 (s) 8.24 (s) 8.24 (s) 7.87 (s) 

10 - - - 5.77 (br d) 

1’ 5.94 (d) 5.94 (d) 5.94 (d) 6.16 (d) 

2 4.73 (dd) 4 73 (dd) 4.74 (dd) 5.91 (dd) 

3’ 4.31 (dd) 4.31 (dd) 4.31 (dd) 5.66 (dd) 
4 4.16(ddd) 4.17(ddd) 4 16 (ddd) 4.43 (ddd) 

5’A 3 88 (dd) 3.88 (dd) 3.89 (dd) 4.42 (dd) 

SB 3.74 (dd) 3.74 (dd) 3 74 (dd) 4.38 (dd) 

1” 4.27(2H) (m) 5.27 (m) 4.19(2H) (m) 5 24 (m) 

2” 564(br t) 5.53 (br d) 5.38 (br t) 5.47 (br d) 

4” 3.97 (tH)(br s) 3.94(2H) (br s) 1.76(3H) (br s) 4 46(2H) (br s) 

5”(3H) 1 78 (br s) 1 77 (br s) 1 76 (br s) 1.80 (br s) 

6”(3H) - 1 35 (d) - 1.37 (d) 

J(Hz)2-5:5’A,5’B=l25;2-4:2’.3’=5.2;3,a:3’,4’=4’,5’A=4’,5’B=2.6; 
2.5. 3’,4’=4’,SA=4’,5’B=24; 2: 1’,2’=6.4; 1”,2”=7.0; 2”,4”=1.5; 2”,5” 
= 1.1, 3. l’, 2’ = 5 3; l”, 2” = 8.8; I”, 6” = 6.7; 2”,4” = 1.8; 2”. 5” = 1.2; 4: 1’, 2 
= 6.3; 1”,2” = 70; 51 1’, 2’ = 2’. 3’ = 5.5; 1”. 2” = 8.2; 1”,6” = 6.7; 1”, 10 = 7.9; 

2”. 4” = 1.8; 2”, 5” = 1.2. 

*Signals of the four acetyl groups were observed at 62 08 (s), 2.09 (s), 2.13 (s) and 
2 14 (s), respecttvely 

t Asstgned tn agreement wtth ht. data [4]. 
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