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This assignment leads to the following improved 
agreement between the calculated and experi
mental entropies: 

T, 0K. 230 250 

S0 Calculated 65.26 66.65 
S° Experimental2 64.87 ± 0.30 66.58 * 0.17 

phenylsulfonic acid was removed from the ether 
by appropriate extractions. The ether was evapo
rated, the residue dissolved in 0.5 ml. of ammoni-

273.25 

68.21 
68 .40^0 .14 

290 

69.45 
69.39 ± 0 . 1 8 

These calculated entropies were obtained using 
a value of 1900 cal. /mole for the potential barrier 
hindering the rotation of the methyl group—in 
fair agreement with a value predicted from other 
considerations.2 

We wish to thank Dr. N . Sheppard for helpful 
discussions. 

(6) Lines observed in the infrared spectrum only. Infrared data 
obtained from American Petroleum Institute Research Project 44. 
Catalog of Infrared Spectrograms, Serial No. 41. 

(7) Notation according to Herzberg, "Infrared and Raman 
Spectra," D. Van Nostrand Co., New York, N. Y., 1945, p. 105. 
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acal alcohol, and an aliquot, equivalent to 1-7 
micrograms of protein placed as a transverse line 
on Wha tman No . 1 paper, 2 X 57 cm. The 
chromatogram was developed with w-pentanol 
saturated with 2 N ammonia. 

PAPER CHROMATOGRAPHY APPLIED TO THE 
ISOTOPIC DERIVATIVE METHOD OF ANALYSIS 

Sir: 
We have described a- method of analysis of 

amino acids in the form of isotopic, £-I131-phenyl 
sulfonyl (pipsyl), derivatives.1 The estimation of 
these derivatives using paper chromatography is 
reported here. 

One mg. of amino acids in 0.6 ml. of 0.3 M 
sodium bicarbonate was shaken a t 100° with 9 mg 
of I l 31-pipsyl chloride. After acidification, de
rivatives were extracted with ether, the aqueous 
layer evaporated, sodium bicarbonate added, and 
the procedure repeated twice. Residual p-io&o-

(1) Keston, Udenfriend and Cannan, T H U JOURNAL, M, 1390 
(1046). 
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The diagram shows counts of successive 5-mm. 
strips of a chromatogram prepared from a mixture 
simulating silk bydrolysates. Tota l counts in a 
resolved band divided by C1, counts per mole of 
isotopic reagent, gives equivalents of amino acid. 
Recoveries were: glutamic acid 104%, serine 9 1 % , 
glycine 100%, alanine 100%. The ostensible 
pipsylglycine was eluted and identified by adding 
pipsylglycine carrier and demonstrat ing un
changed isotope concentration after purification. 
Analyses indicated 4 1 % of silk nitrogen in glycine. 

Est imations may be made independent of com
plete resolution of bands b y adding indicators 
(either unlabelled derivative or derivative labelled 
with a second isotope) before chromatography. 
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Estimations then depend on isotope ratios in any 
pure sample. S35-Pipsylalanine (B counts) was 
added, as indicator, to the derivatives obtained 
from silk hydrolysate and Im-pipsyl chloride. 
Eluates of selected successive strips in the alanine 
band (identified by S36 counts) showed constant ra
tios, R = 1131/S85. S36 counts are 99.7% removed 
by 0.003" Al which passes 56% of I131 counts. 
The alanine originally present equals RB/CT. 
Analysis indicated 29% of silk nitrogen in alanine. 

Mechanisms of Reactions at Carbon-Carbon Double 
Bonds. By CHARLES C. P R I C E . Interscience Publishers 
Inc. , New York, N . Y., 1946. 118 pp . Price, 12.50. 

The last three quarters of this small book, based on 
lectures given by the author a t the Polytechnic Institute 
of Brooklyn, consists of an exceptionally effective discus
sion of the reactions of olefinic compounds. I t is clear, 
and remarkably complete for so small a compass, and is 
based on the best available interpretations of the mecha
nisms involved, which have been largely clarified in recent 
years by physical chemical as well as by drganic chemical 
evidence. The treatment of vinyl polymerizations, to 
whose understanding the author has made important con
tributions, is especially timely and interesting. 

The. first chapter, however, is concerned with a theory 
of the orienting effect of groups attached to the benzene 
ring which the present reviewer is quite unable to under
stand. While he is worried by the approximations made 
in the calculations and by the optimism with which a 
verification is claimed, he is bogged down completely by 
the bald assumption that an electrostatic force due to an 
orienting group which pushes the mobile ring electrons 
from the carbon atom to which the group is attached to
ward the ortho carbon atoms should produce a greater 
electron densigy on the para carbon than on the meta and 
that a force which pulls the electrons in the opposite 
direction should put greater density on the meta carbon 
than on the para. 

The reviewer can therefore only recommend to readers 
of the book the alternatives of skipping this chapter entirely 
or of devoting to it a great deal of critical thought and 
much more imagination than is at his own disposal. 

L. P . HAMMETT 
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