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In this series of experiments 46 operations were performed on 40 
dogs. Under intraperitoneal nembutal anesthesia and intratracheal 
oxygen insufflation the chest was opened in the 5th interspace. The 
lung was manually compressed and held out of the way. The peri- 
cardium was opened and approximately one dram of the powder was 
lightly dropped and sprinkled onto the surface of the epicardium. 
The pericardium was then closed with a continuous suture. The 
lung was rdxpanded and the chest closed by percostal sutures and 
approximation of the soft tissues of the chest wall. 
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p-Bromophenol as the Intermediate in Synthesis of p-Bromo- 
phenylmercapturic Acid from Bromobenzene in the Rat. 

JAKOB A. STEKOL AND HARRIMAN H. DASH. 
Prom the Depavtment of Chemistry, Fordhum University, Nezu Pork. 

White and Lewis’ in agreement with Coombs and Hele’ demon- 
strated that the suggestion that in dogs “the oxidation to the phenol 
is a preliminary step in the synthesis of pbromophenylmercapturic 
acid after the administration of bromobenzene appears improbable.”’ 
These workers reported that p-bromophenol, when fed to dogs, was 
in part excreted as an ethereal sulphate. No appreciable effect on 
the excretion of the neutral sulfur in the urine was noted. This ob- 
servation indicated that apparently no p-bromophenylmercapturic 
acid was formed from p-bromophenol. 

It appeared desirable to investigate the question of the synthesis 
of p-bromophenylmercapturic acid from p-bromophenol in the rat, 
using the direct method for the estimation of mercapturic acids in 
the urine. Aside from the fact that such an investigation had not 
previously been made on the rat, we felt that apparently the question 
of the formation of p-bromophenol from bromobenzene as a pre- 
liminary step in the synthesis of p-bromophenylmercapturic was not 
as yet settled. Thus Bodansky’ in discussing the mechanism of the 
synthesis of the mercapturic acid from bromobenzene, states that 
“the reaction involves first oxidation to p-bromophenol and its sub- 
sequent conjugation with cysteine. The resulting p-bromophenyl- -_ 

1 White, A., and Lewis, H. B., J .  Biol. Chem., 1932, 98, 607. 
ZCoombs, H. I., and Hele, T. S., Biochem. J. ,  1927, 81, 611. 
3 Bodansky, Jf., Introductioi~ t o  Physiological Chemistrg, 4th edition, p. 393, 

1938, John Wile?, NCW York. 



T
A

B
I,J

.! 
I.

 
E

ff
ec

t o
f 

p-
B

ro
ni

op
he

no
l 

an
d 

B
ro

m
ob

ei
iz

ei
ie

 o
n 

S
ul

fu
r 

P
ar

ti
ti

on
 a

nd
 E

xe
re

tio
n 

of
 

~
~

-~
ro

n
lo

p
h

en
y

im
er

ca
~

~
lu

~
ic

 
A

ci
d 

in
 U

ri
ne

 o
f 

k
ts

.’
 

T
ot

al
 

In
or

ga
ni

c 
E

th
er

ea
l 

N
eu

tr
al

 
M

er
ca

pt
ur

ie
 

S 
S

04
S

 
so

.@
 

S
 

ne
id

 
R

at
 

Pe
ri

od
 

m
g.

 
mk

? 
m

g 
m

g 
m

g 
Su

pp
le

m
en

t 
w

it
h 

di
et

 

I 
1
 

24
.5

0 
16

.1
1 

3.
47

 
4.

92
 

N
on

e 
9.

33
 

9.
65

 
4.

41
 

0 
21

0 
m

g 
1’

-b
ro

m
op

he
no

l 
3 

93
.0

4 
75

.5
6 

18
.4

8 
6.

00
 

0 
1

,
 

>
I

 
9

1
 

an
d 

42
0 
m
g
 N

a,
80

4 
2 

23
.2

9 

4 
31

.3
4 

19
.6

2 
6.

22
 

5.
50

 
ZI

 o
ne

 
5 

36
.4

7 
ti.

%
 

5.
20

 
25

.0
1 

1!
b7

.3 
21

0 
m

g 
Iw

om
ob

en
ze

ne
 

2 
1
 

26
.3

4 
16

.5
7 

4.
00

 
5.

77
 

S
O

I
W

 
2 

25
.6

0 
10

.2
1 

8.
77

 
6.

42
 

0 
21

0 
m

e 
n-

br
om

oD
he

no
1 

3 
76

.7
2 

57
.8

6 
11

.0
8 

7.
78

 
0 

>>
 - 

an
d 

42
0 

ni
g 

N
a2

S0
4 

4 
29

.1
6 

17
.2

0 
3.

97
 

7.
99

 
N

on
e 

5 
39

.5
7 

11
.9

5 
4.

28
 

23
.3

4 
15

2.
8 

21
0 

m
g 

br
om

ob
en

ze
ne

 

>
, 

9
,

 

3 
1
 

31
.8

4 
13

.7
1 

4.
88

 
16

.2
5 

N
on

e 
2 

29
.1

5 
8.

72
 

8.
44

 
12

.9
9 

0 
21

0 
m

g 
p-

br
om

op
he

no
l 

3 
10

3.
84

 
78

.0
2 

12
.3

0 
13

.5
2 

0 
7

, 
9

1
 

1
,

 
an

d 
42

0 
m

g 
N

a2
S

04
 

4 
32

.3
2 

16
.5

4 
5.

82
 

9.
96

 
N

on
e 

5 
43

.5
1 

12
.3

8 
4.

34
 

26
.7

9 
16

0.
0 

21
0 

ni
g 

br
om

ob
en

ze
ne

 

d c rJ 5
 3 E x P 

*T
he

 r
es

ul
ts

 s
ho

w
n 

ab
ov

e 
ar

e 
re

pr
es

en
ta

tiv
e 

of
 e

xp
er

im
en

ts
 o

bt
ai

ne
d 

w
it

h 
8 

ra
ts

. 
E

ac
h 

pe
ri

od
 i

n
 th

e 
ta

bl
e 

re
pr

es
en

ts
 6

 d
ay

s 
du

ri
ng

 
T

he
 f

oo
d 

w
as

 f
ed

 d
ai

ly
 i

n 
7 

g 
po

rt
io

ns
 a

nd
 t

he
 u

ri
ne

 w
as

 
w

hi
ch

 e
ac

h 
ra

t 
in

ge
st

ed
 4

2 
g 

of
 d

ie
t 

0-
10

 w
ith

 o
r 

w
ith

ou
t 

th
e 

su
pp

le
m

en
ts

. 
co

lle
ct

ed
, u

nd
er

 t
ol

ue
ne

, 
ev

er
y 

3 
da

ys
. 

T
he

 p
oo

le
d 

6-
da

y 
sa

m
pl

e 
of

 
ur

in
e 

w
as

 m
ad

e 
up

 w
it

h 
w

at
er

 t
o 

n 
su

it
ab

le
 v

ol
um

e 
an

d 
an

al
yz

ed
. 

,+
 



MERCAPTURIC ACID SYNTHESIS IN THE RAT 263 

cysteine then undergoes acetylation.” A similar statement is also 
made by S ~ h m i d t . ~  

We administered p-bromophenol to adult white rats which were 
fed constant amounts of a diet of uniform composition. The urine 
was collected and analyzed for total sulfur, inorganic and ethereal 
sulfates (Folin method) and for p-bromophenylmercapturic acid.s 
The urinary values were then compared with those obtained on the 
same rats which ingested the same amounts of the diet free from 
p-bromophenol. The diet C-10 had the following composition : 
casein 10, cane sugar 15, corn starch 46, yeast powder 5, Osborne- 
Mendel salt mixture’ I ,  cod liver oil 5, and Crisco 15. The supple- 
ments of p-bromophenol and NazSOs were fed mixed with the diet. 
The amounts of the supplements and the diet fed, the general pro- 
cedure of collection of urine are indicated in Table I. 

The results shown in Table I indicate that p-bromophenol, when 
fed to rats, causes an increased excretion of ethereal sulfates in the 
urine. The formation of the ethereal sulfates from p-bromophenol 
takes place apparently at the expense of the inorganic sulfates. No 
effect on the excretion of the neutral sulfur fraction of the urine is 
produced by the administration of p-bromophenol, nor any appre- 
ciable amount of p-bromophenylmercapturic acid is formed from 
this substance. On the other hand, comparable amounts of bromo- 
benzene, when fed to the same rats under identical conditions, raised 
the output of the neutral sulfur in the urine which could be accounted 
for by the excretion of p-bromophenylmercapturic acid. The in- 
crease in the excretion of the ethereal sulfates sulfur during the 
p-bromophenol administration indicates that only 10 to 15 % of the 
administered pbromophenol is excreted as the ethereal sulfate. The 
major portion of the ingested p-bromophenol might, perhaps, be 
accounted for as a glucuronate. This possibility is being investi- 
gated. 

The results are in complete accord with those of Coombs and 
Hele’ and of White and Lewis,’ and emphasize anew the improba- 
bility of the theory that p-bromophenol is the intermediate substance 
in the synthesis of p-bromophenylmercapturic acid from bromo- 
lienzene in dogs or rats. 

Acknowledgement is made to the Works Progress Administration 
of the City of New York for the assistance rendered under project 
665-97-3-39. 

4 Srlmiidt, C. I,. A., The Chemistry of the Amino Acids and Proteins, p. 236, 

3 Stekol, J. A., J. BbZ. Chem., 1936, 113, 279. 
GOsborne, T., and Mendel, L. B., J. BioZ. Chem., 1917, 37, 572. 

1938, Thomas, Springfield, Ill. 




