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While the PVA-borate-iodine complex is 
shown to be suitable for the qualitative de- 
termination of boric acid, attempts to adapt 
this to a colorimetric procedure were of no 
avail. A possible explanation is suggested 

as a dilution phenomenon. 

N A PREVIOUS publication ( l) ,  i t  was reported that I the PVA-borate-iodine reaction was suitable 
for the detection of boric acid in urinc. -4t the same 
time it was inferred that this test might be adaptable 
to a quantitative dctermination of boric acid, on thc 
basis of the fact that the authors were able to detect 
as little as 0.3 mg. of that substance. The fact 
that this reaction involved the development of a 
color as an end point might also lead one to believe 
t h a t  variation in the color produccd by different 
concentrations of boric acid could be used as the 
basis for a colorimetric assay. 

In a series of experiments conducted along those 
lines in thesc laboratories, the following Pacts were 
ascertained. 

Simple dilution with water caused the typical 
blue-black color to be discharged. The resultant 
color was either yellow or red-brown. The intensity 
of the dilute color could not be related to differences 
in the concentration of any of the coniponents of the 
reaction mixture. Colorimetric determina.tions were 
carried out using a Spectronic 20 colorirneter. 

The discharge of color could not be attributed 
to altcration in pH. It was determined that an 
optimum p H  of 4.0 was necessary for initial color 
development, but that subsequent dilution caused 
the color to  discharge even though the optimum 
pH was maintained throughout the series of dilu- 
tions. 
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( 6 )  A variety of water-miscible, organic solveuts 
was tested to determine whcthcr the discharge of 
color could be caused by the available excess hy- 
droxyl or hydronium ions. A spectrum of glycols 
and alcohols caused color discharge. In addition, 
color loss was also noted with the addition of di- 
oxane, acetone, and ethyl acetate. This seems to 
indicate that the change in color from blue to yellow 
is a dilution phenomenon not related to either cxccss 
hydroxyl or hydronium ions. 

In the case of dilution with absolute ethyl 
alcohol, it  was noted that the yellow color which 
developed could be related to the concentration 
of boric acid. Using a Beckmati model DB record- 
ing spectrophotometer, a linear relationship was 
established for concentrations of boric acid down to 
10.0 mg. Below this concentration, only erratic 
readings were obtained. The developed color was 
discharged on standing. Dccoloration was hastened 
when heat was applied. I t  was shown snbsequently 
that thc ycllow color represented an excess of iodine. 

The above observations lead us to believe 
that this tcst, in all probability, will havc to rcmain 
qualitative. 

It must be concluded that the color developed in 
the PVA-borate-iodine reaction is dependent upon 
the optimum concentration of reactants in an 
optimum volume of solvent. The nature of the 
solvent is important to the extent that all reactants 
must be mutually soluble in it. The initial color 
is probably not due t o  a production of a color pig- 
ment in the complex formation, but rather to the 
ability of that specific concentration of substances 
to exhibit spectral absorbance within the blue range. 
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Preparation of Some Cyanoalkylpiperidines 
By MORRIS PREIFELDER 

Selective conversion of the pyridine ring was more likely to the effect of the resultant more basic 
accomplished without attack of the nitrile piperidine nitrogen atom. lievertheless, a number 
group when some alkyl cyanoalkylpyridinium of examples have been cited where the ring was 
ha'ides were hydrogenated in the presence Of preferentially attackedwhena methylene bridgesepa- 
platinum Oxide Or On rated it from a ketone group (1). In general this catalyst. took place when the ring was quatcrnizcd. There 

CATALYTIC hydrogenation of a ring system is more are only a few examples of selective conversion when 
difficult to achieve than reduction of a func- the carbonyl group is adjacent to the ring. ~~l~ 

tional group. In  the pyridine series the difficulty and Warner converted 3-benzoylpyridine hydro- 
is due to the poisoning effect of the ring nitrogen or &loride and methyl 3-benzoy1py~~nium iodide to 
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yield (2 ) ;  Freifelder obtained 7O'.r, of 3-acetyl-1,4, 
5,G-tetrahydropyridine and 7y0 of 3-acetylpiperidine 
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