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INTRODUCTION 

~-AMINo-~,~,~T (3AT) has been involved in a wide spectrum of phytotoxic reactions 
in many di&rent species. ld Its metabolic paths in different yeasts have recently been 
studied.7-g The intermediates which were isolated as a result of those studies show that the 
metabolism of 3AT while subject to individual minor variations in different species, is, 
nontheless generally similar. 

The addition of 3AT metabolic intermediates, such as the amine ghtcoside, N-(lH-1,2,4- 
triazol-3-yl)-gl~yranosylamine, GAT, and its phosphorylated derivative, PGAT, to 
purikd yeast extra&q has resulted in the isolation of a relatively inert metabolic end-product 
of 3AT.l” Similar end-products have been reported by Massi~$~ and Carter and Naylor.lz 
There is general agreement that these end-products of phytometabolism contain the intact 
triazole nucleus with a three carbon side chain attached to the nucleus via the famine 
group.lc-12 

The action of yeast aldolase on PGAT has been shown to liberate a phosphotriose which 
appears to be dihydroxyacetone phosphate, DHAP (Fig. 1). This kling indicates that the 
phosphorylated amine ghuxside is split by the yeast enzyme into a phosphotriose and an 
aminotriazole fragment with a three carbon side chain.10 The individual metabolic steps of 
3ATinyeastareshowninFig. 1. 

The isolation and purikation of this fmgment containing the triazole nucleus, 3ATX 
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RESULTS 

The ix. spectrum of the isolated compound, 3ATX, is ahown in Fig. 2. Altkou& the two 
positions shown in Fig. 1 for this compound are somewhat in doubt, the absence of c&oxyl 
groupsinthccompoamdappearscertak Theabsorptionmaxima associatedwiththecarboxyl 
group or its charged anion arc missing from the $4 +!i p region of its spe@um.13 



The mlatively strong absorption peak at 2.8 p2.9 p apw to be due to stretching 
~~tio~of~ehy~o~l~u~ .14slJ ~~~of~~p~(~~O~~d~ 
(crroH)hy~~gtonpsisin~~~bythe~y~~~peaksintbc6-5c&7.5~~~o~ 
of the i.r. qxctrum.14* Is In fact, a comparison of the spectrum of 3ATX witb that of ( f )- 
gypsy& in this region sbows that the peaks for each are identical (Fig. 3). This area 
of the spectn@& assigmxi to bending vibrations of the -0-H groups in aIcohols.16~ I7 

WAVELLNWN WICRONS) 

~~es~of3AT~ from. that of 3ATX, using the method suggested by 
30nes,~s the di%mntial spcctmm resulting tbarefrom is identiad with that of glyccroi with 
the ezuxption of some very strong absarption maxima which appear in the 3ATX spectrum 

. in the 3.4 ~3.5 p region; these peaks are indicative of C-H stretching vibrations.19 
The isolated and pm-i&d compound does not react with ninbydrin indicating the 

absence of an &&a-amino group. This conclwion is support& by the i.r. spectrum since 
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maxima associd with the amino group are missing.r3 The other absorption maxima in 
the 3ATX spectrum are all associated with the triazole macleus.20~ 21 

Impure 3ATX when chromatographed on Whatman No. 3MM paper in a solvent system 
of n_butanoLacetic acid-water, does indicate traces of an amino acid which appears to be 
&nine. However, the purifted compound is c~omato~phi~y homo~~us and shows 
no traces of ~y~n-~~tive material. 

Electrophoresis of 3ATX on Whatman No. 1 paper indicated that the compound always 
moved towards the cathode, regardless of the pH of the bu&r. This cathodic migration was 
fairly constant at pH values of 5-O to 95, and was on the average 24 mm. These electro- 

phoretic studies substantiate the ix data as to the lack of carboxyl groups in the molecule. 
The cathodic migration is probably due to the ring nitrogens and the secondary amino group 
in position 3 (Fig. 1). 

DISCUSSION 

The end-product of 3AT metabolism in plants has been the subject of intensive investiga- 
tions. Massini postulated that this metabolic end-product was 3-amino-1,2,44riazolyl- 
ahtnine,rr and indeed, Carter and Naylor have found that their “Compound I ” isolated 
from beans, gave a violet-bhte color with ninhydrin. This fbxling wouid be in line with the 
observation that the 3-amino side-chain contains an alanine residue, possessing an alpha 

20 3. F. FRBDRUX and A. C. G~TJLE, Arch. &chm. Bkphys. 92,356 (1961). 
21 R. L M. SrNcs& B&J&ml. .r. 48,429 (1951). 
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amino group.ls However, they were unable to account for certain other reactions of the 
compound which left doubt as to its identity with Massini’s compound. 

It is of interest that the 3ATX isolated from the present studies, when chromatographed 
before pur&ation, gave a ninhydrin-positive additional spot which had the R/values associ- 
ated with alanine. When the compound was purified, this spot vanished. It is possible that a 
coprecipitation of alanine or other amino acids present in the extract with 3ATX occurred. 

The i.r. spectrum indicates that the 3ATX is devoid of carboxyl groups. This evidence is 
further substantiated by the behaviour of the compound upon electrophoresis. Contrary to 
Carter and Naylor’s observations on their “Compound 1”) no anodic migration of 3ATX 
was ~bserved.~ Likewise, the absence of a free amino group leaves little doubt that 3ATX is 
not an amino acid derivative of 3AT. 

The fact that 3ATX and dihydroxyacetone phosphate result from the action of pm&d 
yeast aldolase on the phosphorylated derivative of the amine ghtcoside of 3AT, would add 
to the i.r. data in support of structure (I) for this metabolic end-product.1o Since the fragment 

II 
HHH 

.I I I 
,C-NH-CC-C-OH 

? AH? 

(I) (11) 

which logically would result from the splitting of PGAT by aldolase with the liberation of 
DHAP must have the minimum structure (II) in the side-chain (Fig. 1) it is obvious that 
two hydrogens must attach at the “X” positions. The strong absorption in the infra-red at 
34 ~3.5 b indicates that N-carbon of the side-chain must be a methylene group (Fig. 2). 
Ample evidence is available in the i.r. spectmm of 3ATX to substantiate the primary and 
secondary alcoholic hydroxyl groups. Ifthe O-H bending regions (6.5 ~7.5 p) are compared 
for ( f )-glyceraldehyde and 3ATX, the identity seems obvious (Pig. 3). Therefore, it would 
5ccmthatthe5- shown above for 3ATX is the only logical one. Further studies are 
necessaq to explain the hydrogenation of the two carbons in the propanediol sidechain. 
These studies are now underway. 

EXPERIMENTAL 

3ATwasaddedtopmifiedyeastextracts. lo After4hrincubationat3O”,theextractswere 
added to equal volumes of absolute ethanol and boiled for 2-3 min. The hot extra&s were 
Wzred through Whatman No. 54 paper, and the paper was washed with 3 ml of hot deionized 
water. The combined fWates were concentrated to + vol. over a steam bath. 

The concentrate was passed through Amberlite IR-120 C.P. resin (I-I+ form) in a prepared 
column (lMhn&odt, St. Louis, Miarsouri). The column was subsequently washed with 
5omlofdeionizedwaterfo~owed~5omlof8O~ethanolandagainby5omlofwater. 
The cohmm was eluted with 25 ml of 1-O N-HCl. Each fraction was tested with Sund’s 
alkaline nitroprusside reagent. l Those fractions of the eluate giving a positive reaction were 
combined and concentrated to near-dryness over a steam bath. The residue was taken up 
withlOmlofboiling8o%ethanol. A.uamorphouswhiteprecipitateseparatedaBer4hrat 
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20”. This precipitate was washed with cold 80 % ethanol and chromatographed on Whatman 
No. 3 MM paper using n-butanol: acetic acid: water (4: 1: 5 v/v) as the developing solvent,18 
The ama of the chromatograph at Rf 04&O- 10 was cut out and eluted with hot ethanol. 
The eluate was concentrated as described above and the white crystalline precipitate was 
dried in vucuo at room temperature. 

The crystalline material thus obtained was used for all of the tests described. The i.r. 
studies were done with a mull of the material in Nujol; the scann@waswith aPerkin-Elmer 
Infracord Spectrophotometer. 

The electrophoretic studies were performed using the technique of Carter and Naylor.** 

Tliauthor8 are id&ted to Dr. Loui A. Carpino for the ix. 5paWaopy. 


