
Table 2. Paper chromatography of substi- 
tuted diiodophenols and some correspond- 
ing diphenyl ethers. 

Color 
Compound Rr* of 

spot? 

3,5-Diiodo-I.-tryosine pink 
N-.4cetyl-3,5-diiodo-

L-tyrosine pink 
3-Nitro-L-tyrosine yellow 
3-Iodo-L-tyrosine pink 
3,5-Diiodo-4-hydroxy-
benzoic acid yellow 

4- ( 4'-Hydroxy-3',5'-
diiodophenoxy ) -3,5-
diiodobenzoic acid purple 

3,5-Diiodo-4-hydroxy-
phenylacetic acid pink 

4- (4'-Hydroxy-3',5'-
diiodophenoxy) -3,5- 
diiodophenylacetic 
acid purple 

3,5-Diiodo-4-hydroxy-
phenylpropionic 
acid pink 

4- (4'-Hydroxy-3',5'-
diiodophenoxy) -33-  
diiodophenylpropionic 
acid purple 

* R j  was determined in solvent of the following 
compo,ition: n-butanol, 40 parts; KH,OH, 15 
parts; ethanol, 5 parts. 
f ?'he developing reagent for these spots was the 
diazotized sulfa~~ilamlde prepared as de-reagent 
scribed by Iloll~ng et al. (24) 

analyzed by paper chromatography. T h e  
sjstems dcsc~ibed in Table 2 were used 
for the separation and thc dctcction of 
the respective dlphcnyl ethers from thc 
appropriate single-ring compound. I t  is 
of Interest to note that the diphenylethcr 
compounds consistently gave purple test 
spots, ~vhilc the singlc-ring compounds 
produced pink and yellow colors ~v i th  
diazotizcd sulfanilamidc. Both the 3,5- 
diiodo-4-hydroxyphenylacetic and 3,5-
diiodo-4-hydroxyphenylpropionic acids 
gave small yields of the corresponding 
acetic and propionic acid analogs of thy- 
roxin ~ v h e n  they \\-ere incubated at p I I  
7.5 a t  37OC for 5 to 15 days. Occasion- 
allv. unknown comaounds were detected . , 
in thc incubation mixtures. No conden- 
sation product was detected from thr 
incubation of 3,5-diiodo-4-hydroxyben-
zoic acid. Saul and Trikojus (19) have 
reported the condensation of 3,5-diiodo- 
4-hydrosyphenyllactic acid to its corre- 
sponding diphenyl ether. 

A successiul attempt was made to iso- 
late 4- (4'-hydroxy-3',5'-diiodophenoxy ) -
3,5-diiodophenylpropionicacid. An in-
soluble barium salt of this acid was iso- 
lated from an incubation mixture. I t  
was triturated ~vitl i  dilute I-ICl and re-
crystallized several times from an cclual 
mixture of alcohol and lvater. A small 
yivld (no  more than 1 percent) of the 
acid, ~vhich melted a t  214' to 215'C, 
was obtained. T h e  sample appeared to 

be 	 identical with an authentic sample 
(20 )  of 4-(4'-hydroxy-3',jr-diiodophe-
noxy -3,5-diiodophcnylpropionicacid as 
determincd by mixed mclting point, 
mixed paper chromatography, and in-
frarcd spcctrum. This avenue of synthe- 
sis may be of value in the preparation of 
thc acctic acid analog of thyroxin, a com- 
pound suggested as an  important metabo- 
lite of thc thyroid hormone (21 ) . 

I n  this article we have reported thc 
conversion of certain substituted diiodo- 
phenols to thc corresponding diphenyl- 
cthcr dcrivative with thc cxpccted thy- 
roxinli!ie activity. Thesc condcnsation 
rcactions riiay servc as simple nlodcls for 
the study of the mechanism of condensa- 
tion of D I T  to thyroxin. T h e  i n  viuo 
biological activity of substituted diiodo- 
phenols with acid side chains has also 
bccn noted. T h e  presence of a goitro-
gcnic agent prevented thc tadpole rc-
sponsc. I t  is, therefore, probablc that the 
biological activity of thcsc single ring 
compounds is duc to their conversion to 
the corrcsponding biologically active de- 
phcnyl cthcr. Holvever, it cannot yet bc 
ascertained whcther the condcnsation re- 
action occurred in the tadpole incubation 
medium or in the organism (22 j. 
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Discrimination Training Effect on 
Stimulus Generalization Gradient 
for Spectrum Stimuli 

I t  has bccn shown ( I )  that after the 
training of a pigeon to pcck a t  a key 
illuminated by monochromatic light, a 
test for stimulus gcncralization during 
extinction with other wa\.elcngths re-
veals an  orderly relationship between 
wavelength and rate of respondinq. The  
experiment described in this rcport ( 2 )  
\\as designed to determine 1 1 0 ~the gen- 
eralization gradient is affected by ex-
plicit discrimination training. 

An automatic Skinner box contained 
a translucent key illuminated by a dif-
fraction grating monochromator (Bausch 
and Lomb model 33-86-40, \\-ith incan- 
descent source, 3 ) .  Thirty-t~vo pigeons 
were trained to peck the key in an other- 
vise dark box \\-ith a stimulus light of 

550-my ~vavelength (band width, 16.5 
m ~ ) .Food relvard was given on a l-min- 
Ute variable-intcrval schcdule. Five daily 
sessions were divided into 30 1-minute 
work intervals separated by 10-second 
"blackouts" during which no visual 
stimulus was prescnt. 

T h e  birds wcre then divided into five 
groups. Eight birds, 1shich were not given 
further training, were used to furnish a 
control generalization gradicnt. Four 
other groups of six were givcn discrimi- 
nation training in ~vhich the positive 
stimulus was 550 my. T h e  negative 
stimuli for the various groups were 555, 
560, 570, and 590 my, respcctivcly. T h e  
positive and negative stimuli were pre-
sented successively in random order for 
l-minute intervals, scparated by 10-sec-
ond dark periods. Responses to the posi- 
tive stimulus were reuardcd according 
to the prcvious variable-intcrval sched-
ule, ~vhile responses to the negative 
stimulus were never reuardcd. Discrimi- 
nation training was continued until a 
criterion of five successive minutes of no 
responding to the ncgative stimulus was 
met. T h e  time required to meet the cri- 
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Fig. 1. Mean generalization gradients of a control group and four discrimination groups, 
identified by the respective values of the negative stimulus (S-). Arrows indicate the 
positions of the negative stimuli. 

terion of discrimination was a negatively 
accelerated decreasing function of stimu- 
lus difference. 

Two generalization tests were admin- 
istered to each bird on successive days. 
Each test consisted of 130 0.5-minute pre- 
sentations of various wavelengths. Thir- 
teen test wavelengths were used-480, 
500, 510, 520, 530, 540, 550, 560, 570, 
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~ i ~ .2, Percentage of responses to wave-
lengths shorter than the positive stimulus, 
as a function of stimulus difference. 
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580, 590, 600, and 620 my-and each 
was given tcn times. Each block of the 
13 stimuli was arranged in a different 
random order. T h e  control group \vas 
tested after 5 days of training, and the 
discrimination animals were tested after 
they had reached the criterion of dis- 
crimination. 

The  mean generalization functions for 
all groups are shown in Fig. 1. These 
gradients were constructed by plotting. 
the total number of responses ;o each 
stimulus aqainst the wavelenqth of that 
stimulus. T h e  postdiscrimination gradi- 
ents. while thev show manv of the char- 
acteristics of the generalization curve 
obtained after simple conditionin?, dif- 
fer from the control in two ways. T h e  
postdiscrimination gradients are higher 
than the control curve, and they appear 
to be displaced along the abscissa in the 
direction of shorter wavelength. Only 
five of the birds in the four discrimina- 
tion groups showed maximum respond- 
ing at 550 my, and these five gradients 
evidenced truncation. 

Both the right sides and left sides of 
the postdiscrimination gradients are or-
dered without inversion in relationship 
to the various values of the negative 
stimulus. The truncation of the curves 
for the groups trained with 555 and 590 
my as negative stimuli is considered to 
be a consequence simply of the failure 
to include in the test series wavelengths 
near the inferred peaks of these func- 
tions, the phenomenon of displacement 

u 

not having been anticipated. T h e  dis-
placement of the gradients for the dis- 
crimination groups may be illustrated by 
plotting for each subject the percentage 
of its responses which were emitted to 
540 my and shorter wavelengths (Fig. 2 ) .  

T h e  wavelength loci of the individual 
gradients which were truncated were 
estimated by a method of graphical 
linear extrapolation. T h e  lines connect- 
inq the last two values on eithcr side of 
the truncation were extended to thcir 
intersection and the value below the in- 
tersection on the wavelength axis was 
read off. These values, considcred as dif- 
ferences from the positive stimulus, 
along with the similar values from those 
gradients that showed clear peaks when 
plotted against stimulus difference, show 
a clear relationship comparable to that 
in Fig. 2. T h e  differences in "peak shift" 
among groups are significant bcyond the 
l-percent level of confidence in terms of 
an analysis of variancc. 

T h e  differences in height between the 
experimental and control curvcs (Fig. 
I ) ,  contrary to first impression, do not 
signify a correlated difference in total 
area under the curves. No significant dif- 
ferences between the means of groups 
were found for the total number of 'e- 
sponses emitted during the two tests. 

I t  may be observed that thcse rcsults 
do not support the notion that discrimi- 
nation training weakens bchnvior to the 
negative stimulus and noilzing more ( 4 ) .  
The  evidence suggests that the major re- 
sult of discrimination training is to bring 
a large proportion of the responses avail- 
able in extinction under the control of 
another range of stimuli, those which do 
not ordinarily gain control of the re-
sponse as the result of simple condition- 
ing without differential rcinforccment. 
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