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using one counter on each side of the head, can be 
accomplished. With this method, localization of 
an area of radioactivity can be more sharply de- 
fined. To date, difficulty has been encountered 
in finding effective tracers to carry the positron- 
emitting isotopes: 
. Brief mention of the parallel development of 

instrumentation for isotope encephalometry 
should be made. When the original G-M coun- 
ters were employed, large doses of the radioactive 
dye had to be given to ensure adequate counting 
rates. Later, more efficient tubes such as the 
bismuth-cathode tube became available and the 
dosage could be reduced. The development of 
stable scintillation counters has further reduced 
the amount of. radioactivity necessary. 

At this clinic an instrument which fits over the 
head and contains eighteen counter units has 
been tested. However, until certain mathemati- 
cal calculations can be solved, it offers little 
advantage over the use of a single scintillation 
counter (Fig. 1). 

SUMMARY 

The advent of isotope encephalometry has 
given neurosurgeons an additional adjunctive 
diagnostic method for the localization of the brain 
tumors. It is innocuous and can be carried out 
without the use of an operative procedure. The 
accuracy of localization obtained with this method 
approaches that of the other diagnostic tech- 
niques and, when interpreted with the neurologi- 
cal findings of the patient, results in a diagnostic 
accuracy of approximately 90 per cent. 

It would seem that, in the future, tracer diag- 
nostic agents with lesser biological limitations will 
be found for the localization of tumors not only 
in the brain but also in other parts of the body. 
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The Synthesis of Azo Compounds for Urogenital 
Analgesia* 

By ELIOT STEINBERG, GUY M. MATTSON, and GEORGE E. PHILLIPS+ 

Eight azo-type dyes and their hydrociflorides 
have been synthesized. These compounds 
have potential therapeutic use for analgesia 
of the genitourinary tract. The physical and 
chemical properties of these compounds are 

reported. 

ERTAIN azo compounds have found clinical 
acceptance for the treatment of genito- 

urinary infections. Two examples are 3-phenyl- 
azo-2,6-diaminopyridine monohydrochloride,’ I 
( 1) and p-ethoxyphenylazo-2’4‘-diaminobenzene 
monohydrochloride,* I1 (2). The usefulness of 
these drugs is apparently due primarily to their 
analgesic action rather than to their relatively 
slight antiseptic potency ( a ) .  
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Esters of p-aminobenzoic acid have been widely 
accepted for therapeutic use as analgesics and 
local anesthetics (4). Ethyl p-aminobenzoate, 
in particular, is satisfactory as a local anesthetic 
because of its low toxicity. It is also reported 
to be active as a bladder analgesic (5). 

In an attempt to enhance the analgesic proper- 
ties of compounds of the above type for bladder 
analgesib, azo dyes of types 111 and I V  were 
prepared from alkyl esters and from dialkyl- 
aminoalkyl esters of p-aminobenzoic acid. 

The alkyl esters of p-aminobenzoic acid, where 
not commercially available, were prepared by 
esterification of the acid with the appropriate 
alcohol saturated with dry hydrogen chloride 
gas (6). n-Propyl p-aminobenzoate and iso- 
propyl p-aminobenzoate were prepared in this 
manner. Adams, et al. (7);prepared these esters 
by*the reaction of p-nitrobenzoyl chloride with 
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the  appropriate alcohol and the subsequent re- 
duction of the nitro ester with iron and hydro- 
chloric acid. The  butyl p-aminobenzoate and  
N,N-dibutylaminopropyl p-aminobenzoate were 
supplied through the courtesy of the Special Chem- 
icals Divisior. of the  Abbott Laboratories. The 

EXPERIMENTAL 

n-Propyl p-Aminobenzoate.Sity-nine grams 
(0.5. mole) of p-aminobenzoic acid was refluxed for 
forty-eight hours with 1 L. of n-propyl alcohol which 
had been saturated with dry hydrogen chloride gas. 
The resulting solution was diluted with an equal 

HCI 

other p-aminobenzoates were obtained from the 
Matheson Co. and were used without further 
purification. The m-phenylenediamine, available 
in a technical grade, was recrystallized from 
benzene before using. 

The diazotization and couplings were per- 
formed in  the usual manner by diazotizing the 
local anesthetic and  coupling i t  with m-phenyl- 
enediamine : 

HC1 

OC?H; 
(11) 

volume of water and made basic with 20% sodium 
carbonate solution. ' An oil layer separated and 
slowly crystallized. The crystals, which were re- 
moved by filtration and recrystallized from hexyl 
ether, had a melting point of 73-76"; reported (7) 
73-74'. A yield of 84.4 Gm. (93%) was obtained. 

N = N - ~ N H ,  I ~ 

I 3 I NH2 

+ 
NHZ-HCl NzCI- 

I I 

COO( C H ~  )z NR,R? 
(IV) 

Isopropyl p-aminobenzoate, prepared by the same 
procedure, had a melting point of 85-87"; reported 
(7), 85-86'. 

Ethyl p-(2',4'-Diaminophenylazo)-benzoate.-A 
quantity of 16.5 Gm. (0.1 mole) of ethyl p-amino- 

I I 

COOR COOR 
+ 
I 

NzCI- 

COOR NH? 

2-Diethylaminoethyl p-(2',4'-diaminophenylazo)- 
benzoate and  propyl p-(2',4'-diaminophenylazo)- 
benzoate have previously been prepared for their 
histological staining properties (8). However, 
no experimental details, analytical data, or 
physical constants were reported. 

Pharmacological studies of these compounds 
are in progress. 

COOR 

benzoate was dissolved in a solution of 200 cc. of 
water and 20 cc. of hydrochloric acid (sp. gr. 1.19). 
This solution was placed in an ice bath and diazo- 
tized with 1 M sodium nitrite solution. The solu- 
tion of the diazonium salt was coupled with a solu- 
tion of 10.8 Gm. (0.1 mole) of m-phenylene diamirie 
and 42 Gm. (0.1 mole) of sodium acetate in 400 cc. 
of water. The resulting dark red solution was stirred 
for thirty minutes and then adjusted to  a pH of 9 
with ammonium hydroxide. The deep scarlet 
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colored crystals were removed by filtra- 
tion, washed with dilute ammonium 
hydroxide and water, and dried in a 
desiccator. The yield was almost 
quantitative. When recrystallized 
from absolute methanol, the base 
melted at 160-163’. 

And-Calcd. for CI~HL(IN~OZ: N, 
19.7. Found: N, 19.7. 

The hydrochloride was formed by 
dissolving the free base in ether and 
passing dry hydrogen chloride gas 
through the solution. The precipitated 
hydrochloride was tiltered by suction 
and washed with absolute ethanol and 
ether. Dark red crystals which melted 
a t  264-265’ were obtained. 

And-Calcd. for C I ~ H ~ E N ~ O Z .  HCl: 
N, 17.5; C1, 11.1. Found: N, 16.8; 
Cl, 10.9. 

Compounds 1,3,4,5,6,7, and 8 and 
their hydrochlorides were prepared in 
a similar manner and are described in 
Table I. It has also been found possible 
to isolate the hydrochloride directly by 
salting it out of the coupling solution 
before neutralization. 
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