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PROCEEDINGS OF THE PHYTOCHEMICAL SOCIETY 

A meeting of the Society was held at the University College of Swansea on 18-20 
September 1974 when the following papers were presented, under the general title: 

Nitrogenous Compounds of Current Interest in Plant Biochemistry 

REVIEWS 

Cytokinins 

R. HORGAN 

Department of Botany and Microbiology, University College of 
Wales, Aberystwyth 

The cytokinins are plant growth hormones which can promote 
cell division in plant callus cultures. With the exception of 
diphenyl urea all the naturally occurring cytokinins have been 
shown to be derivatives of adenine. 

By the use of several different chromatographic techniques in 
conjunction with bioassay, it has been possible to demonstrate 
that many plants contain a complex mixture of cytokinins. Pre- 
parative GLC and GC-MS have been used to isolate and iden- 
tify some of the components of these mixtures. GC-MS has 
proved most useful in confirming the presence of known cyto- 
kinins [ 11. The structure ofa new cytokinin has been determined 
on the pg scale using a combination of GC-MS, preparative 
GLC, UV and direct insertion MS. This compound was shown 
to be N6-(o-hydroxybenzyl)adenosine [2,3]. Work on the iden- 
tification of further unknown cytokinins as well as the results 
of studies on the metabolism of cytokinins in plants will be pre- 
sented. 
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Biosynthesis and Catabolism of Caffeine 

T. W. BAUMANN 

Institut fiir Allgemeine Botanik der Universitat Zurich, 
Switzerland 

The metabolism of caffeine (1,3,7_trimethylxanthine), first iso- 
lated in pure form from tea leaves more than 150 years ago, is 
only partially known. It was shown in the early 1960s that the 
purine ring of this secondary plant metabolite is formed accord- 
ing to the purine nucleotide biosynthesis in animals. More 
recently, scientists have been attracted to the question of 
whether caffeine is synthesized de nouo, or whether it arises as 

a breakdown product of nucleic acid metabolism. Recently we 
were able to follow caffeine biosynthesis stepwise as far back as 
the nucleoside, 7-methylxanthosine [l]. There are, however, ex- 
perimental problems which still make it difficult to distinguish 
between these two hypotheses. 

Although caffeine breakdown has been well studied in ani- 
mals, the first steps in its degradation in plants is little under- 
stood. It is well documented in the literature that in coffee 
leaves this purine alkaloid is finally degraded to allantoin, 
allantoic acid and urea. Fortuitously, we have discovered three 
further purines in young leaves of different Co& species. These 
compounds, identified as highly methylated uric acids, are con- 
sidered to be first products of caffeine breakdown 123. 
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Occurrence and Metabolism of Adenosine 
3’:5’-Cyclic monophosphate in Higher Plants 

R. P. NEWTON 

Department of Biochemistry, University College of Swansea, 
Wales 

That cyclic AMP acts as a mediator of the action of several 
mammalian hormones is well established (see, e.g. [ 11). The role 
of cyclic AMP in the regulation of bacterial gene activity [2] 
and as ‘acrasin’ in Dictyostelium discoideum [3] is also recog- 
nized. Until recently, the occurrence of cyclic AMP in higher 
plants was uncertain, since much of the evidence was purely 
presumptive and based on observed physiological effects of 
exogenous cyclic AMP [4,5]. Reports that administration 
of phytohormones elevates cyclic AMP concentrations also 
exist (inter alia, [6]), but the identification procedures employed 
often lack sufficient resolution. 

Unequivocal evidence for the occurrence of cyclic AMP in 
Phaseolus has recently been presented [7]. This method in- 
volved several chromatographic and electrophoretic purifica- 
tion steps, demonstrably sufficient to separate cyclic AMP from 

all other naturally occurring adenine nucleotides, before spec- 
trophotometric estimation. Later work [S] has utilized the 
binding protein assay of Brown et al. [9]. Cyclic AMP has been 



demonstrated in other plant species by a binding protcm assal 
[IO 131, by radioimmunoassay [14] and by h~oluminescencc 
and protein kinase assays. Although the conccntratlon~ of cyc- 
lic AMP reported m these indepcndcnt investigations arc in 
reasonable agreement. these finding< are disputed h> other 
w,orkcrs. e.g. Keatcs [IS]. and Amrhcin [lb]. 

Adenylatc cqclase has hecn dcmonstrutcd m higher plants 
18. 11, 141. as has qclic nucleotide pllosphodiestcrasc 
[ 12. Ii. 16. 171. Rcccnt ohservatlons of the posbihlc role of cyc- 
lit AMP as a ‘secondary messenger’ in plants is dixusscd. 
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Department of Biochemistry, Liniversit> C‘ollege of Swansca. 
Wales 

ln addition to the base constituents of their nucleic acids. the 
tissues of higher plants contain various other pqrimidine dcri- 
vatives. Many early reports of the occurrence of free pyrimidinc 
bases in these tissues, however. are considered to hc the result 
of the use of extraction methods which permitted hydrolysis 01 
nucleic acids. nucleotides and nucleosides. The biochemistry is 
reviewed of some of the more unusual pyrimidine derivatives 
which appear to be peculiar to higher plants. Special attention 
is paid to the plrimidine amino-acids. lath>rinc [I], willardiine 
and isowillardline [2-~41. Their metabolic origins arc discussed 
and evidence presented of a biosynthetic relationship between 
willardiine, isowillardiine and the orotate pathway of pyrimi- 
dine biosynthesis. Evidence for the production of the pyrimi- 
dine moiety of thiamine and the formation of lathyrine, h! 
pathways other than that involving orotate, is discussed. Recent 
work with seedlings of Luirk?-wv ti~qirur~~r.s L. L5] has. however. 
shown that there IS a significant Incorporation of I-admactivit! 

from h-‘JC‘-orotntc into lath\rine although thla does not cxludc 

the possible parallel operation of the :’ -h!dro~~ho~no;lrgininc 
route proposed bq Bell 161. Prelirninar! \\orh outlining the ori- 
gm of p!rimidinc glucosidea. \~cinu and con\icinc. in the ore- 
tatc pathaa? is alw diacusxd. 
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