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l"roduction‘ of anomalous co‘mpounds in paper electrophoresis
by high concentrations of base*

- We wish to report the appearance of an anomalous comeund during the electro-
phoretic analysis of several reaction mixtures encountered in the synthesis of amino
alcohols. This compound is attributed to the reaction of moderate concentr atlons of-
base with ninhydrin in the process of developing the electrophoretograms,

Method

A sample of the reaction mixture obtained in the reduction of glycylglycine with

lithium aluminum hydride was placed'on a 1.5 X 50 cmstrip of S & S 597 filter paper-
previously saturated with potassium acid phthalate-sodium hydroxide buffer of
pH 6.0 and of ionic strength 0.045. The electrophoretic separation was conducted at
600V for 1 h on a Reco electrophoresis apparatus (model E-800-2). At the end of this"
time the paper strip was dried and the color developed with 0.25% nmhydrm in

butanol saturated with water. ' ‘

Results and discussion

The reactlon mixture was shown to consist of at least four compounds giving a color
 with ninhydrin: unreacted glycylglycine, glycine, ethanolamine and an unl\nown
| compound which gave a yellow color with ninhydrin. The “yellow compound’’, as it
will henceforth be called, had a negative charge at pH 6.0, migrating at approxlmately
the same rate as ethanolamine, but in the opposxt(, direction. A
Identification of the components. of the “yellow compound’ was undertaken on
a small quantity of this material which had been purified by means of a starch block
separation. It was noted that the purified ‘‘yellow compound’’ did not have the same
migration properties as it had in the mixture; that is, the purified ‘yellow compound’’.
moved a short distance toward the cathode whereas the impure “‘yellow compound”
moved rapidly toward the anode under identical electrophoretic conditions. An’
electrophoretic analysis of the acidic and basic hydrolysis mixtures of this compound
‘indicated the presence of only one spot which occupied a position just slightly on the,
cathode side of the origin. ‘No color area could be detected in the electrophoretlc_
- analysis of an unneutralized acid hydrolysis mixture. Lo
~ The ‘yellow compound’’ was observed on the electrophoretograms of two other,
types of reaction mixtures dealing with the synthesis of N-glycylammoethanol In
each case the pH of the mixture was on the alkaline side of neutrality. ,:
A chance check of the effect of base on the electrophoretxc migration of ethanol—
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amlne showed some rather 1nterest1ng results. Not only was a spot visible for ethanol-
o amine in its normal position, but there was also a color area in the position of that
g assigned to the “yellow compound Further experimentation showed that sodium
' ‘hydro*ude was indeed responsible for the yellow color appearmg on this electro-
- phoretogram. In addition to sodinum hydroxide, barium hydroxide, lithium hydroxide
and potassium hydroxide also produced a spot corresponding in color and in position
“to: that originally assigned to the ‘‘yellow compound”. Lithium hydroxide was

plOb"I.bly responsible for the production of this spot in the case of the reduction of .

: glycylglycme with lithium aluminum hydride. The anomalous spot produced by these
~ basic compounds was very similar to the ‘‘slow moving spot’’ described by WALDRON-
EDWARD1 In this case the anomaly was caused by traces of sulfate.

'Additional study indicated that the color formation was independent of the type

‘of paper used. The exact concentration of base required for the production of the
. “yellow compound” is unknown. Howevcr this spot appeared on electrophoretograms
- when 5-10 2 of 10%. sodu.lm hydroude were placed on the paper str1p
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‘BOOK REVIEWS

Aa_mlytzcal C kemzstry, Some New Teckmques by A. G. JonEs. Butterworths Sc1ent1ﬁc
~ Publications, London, and Academic Press Inc., New York, 1959, 268 pages,
prlce 40 s.

_':The a,uthor states that he selected eight topics of special interest to him and presented

them to non-spec1ahsts as introductions to these techniques without giving a complete

. survey. The eight topics are: Flame Photometry (47 pages), Differential Spectro-

photometry (28 pages), Gas Chromatography (43 pages), The Use of Ton E\changers
in Analytical ‘Chemistry (36 pages), Acid-Base Titrations in Non-aqueous Media

(22 pages), Coulometric Titrations (20 pages), Differential’ Refractometry (18 pages)
s ‘and_ The. Dete1 mmatlon of Oxygen and Hydrogen in Metals (28 pages).

The rev:ewer w111 conﬁne himself to the chapters on gas chromatography and ion

ewchangers which are- ‘both excellent. The author demonstrates’ that these two topics

can be fully explained and illustrated with numerous applications in as little as about
40 pages each prov1ded of course that the whole literature is not dlscussed The



