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The synthesis of the butyrie acid analog of throxine isreported.

It has been amply demonstrated?3* that the na-
ture of the side-chain, R, in diphenyl ethers related
to thyroxine (I) is one of the major factors in de-
termining the thyromimetic activity of a particular

I I
I, R = r-alanyl
II, R = —COOH
111, R = —CH,—COOH
1V, R = —CH,CH,COQH
V, R = CH,—-CH,—CH,—CO0H

analog. However, while some suggestions* have
been made as to the possible réle of the side-chain
in promoting activity, there is as yet no fully sub-
stantiated explanation of the relation between the
structure of the side-chain and activities of thyrox-
ine analogs. Further studies to elucidate this rela-~
tionship are therefore indicated.

In view of the special interest in the acetic acid
(IIT)% and propionic acid (IV)* analogs, and the re-
ports®34% that thyromimetic activity, in certain
assays, increases markedly in passing from II to
1V, it seemed desirable to prepare the butyric acid
analog, V. The synthesis of this substance is now
reported.®

Methods similar to those used to prepare the
propionic acid analog’®® were employed for the
synthesis of V. The required precursor, VII, ethyl
v-(3,5-dinitro-4-hydroxyphenyl)butyrate, was ob-
tained as shown in the following sequence.
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The conversion of VII to V involved the follow-
ing steps:

OCH, OCHj4
= 790, =
iﬁ -+ VII Tz»’—:~+ /\‘ 1. reduction
AN hased on N 5 L
GH T R
0 -
VIII 69%
O.N &~ ‘ NO,
o
(CH,)5C(0)OC.H;
IX
OCH; OH
//H 1-/%1 I
~ 1. BI-HOAe X
\j( 2. lodination \/
0 % 0
|
I—AI I~ I
g @R
\\\1"/ \//
(CH.)5C(0)0C,H; (CH,),COOH
X \Y

EXPERIMENTALM
ETHYL +v-(3,5-DINITRO-4-HYDROXYPHENYL)BUTYRATE (VII)

B-(4-Methozybenzoyl) propionic acid, m.p. 148-149°, was
prepared (84% yield) from anisole by the method of Fieser
and Hershberg,!' who reported m.p. 146.5-147.5° and this was
reduced (929, yield) to v-(4-methoxyphenyl)butyric acid, m.p.
62°,1it.,1162°, by the Martin modification of the Clemmenson
reduction.!? The latter product (5 g.) was demethylated by
refluxing with 40 ml. of a 1:1 mixture, by volume, of acetic
acid and hydriodic acid (47%,). After 4 hours, the mixture
was cooled to 70° and part of the solvent was aspirated. On
cooling and addition of water, crystals of y-(4-hydroxzyphen-~
yl)butyric acid separated. Recrystallization from benzene-
petroleum ether (b.p. 63-69°) gave 4.4 g. (94%) of product;
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m.p. 107-108°. The latter product was nitrated, by a
method previously described for the propionic acid analog,”
to give v-(3,5-dinitro-4-hydrozyphenyl)butyric acid, in 78%,
yield; m.p. 132-133°, Esterification of 5 g. of the acid’
gave 5 g. (90%) of the ester, VII, m.p. 38°,

3,5-p110D0-4-(3",5'-D110D0-4-HYDROX YPHENOXY )-7~
PHENYLBUTYRIC ACID (V)

Ethyl ~-[3,5-dinitro-4-(4’-methoxyphenoxy)phenyl]bu-
tyrate was obtained by condensing VII and VIII, through
the pyridinium tosylate,” 8 in 70-75% yields of pure produet,
which melted at 72-73° after recrystallization from 70%
ethanol.

Anal. Cale’d for CszoNzOs: C, 5640} H, 495; N, 6.93.
Found: C, 56.20; H, 4.91; N, 6.71.
v-18,6-Diiodo-4-(4"-hydroxzyphenoxy)phenylbutyric acid.
Reduction, tetrazotization, and iodination of IX as de-
scribed for IV? gave the intermediate ethyl y-[3,6-ditodo-
4-(4'-methozyphenozy)phenyl Jbutyrate, in 69% yield, as an
oil that could not be induced to crystallize from alcohol or
alechol-water mixtures. This product (4.1 g.) was refluxed
with a mixture of acetic acid (25 ml.) and 479, hydriodic
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acid (20 ml.) for 3 hours. On cooling, and addition of water,
white crystals separated. Yield: 3.65 g. (96%); m.p. 223~
224°.

Anal. Cale’d for CigH,1:0,: C, 36.60; H, 2.70; I, 48.40.
Found: C, 36.90; H, 2.95; I, 47.67.

To obtain V, the above compound (2.0 g.) was dissolved
in aqueous ethylamine (35 ml., 33%) and iodinated, below
20°, by adding—during 30 min., an aqueous solution of iodine
in potassium iodide (8.5 ml. soln.; 1.9N in iodine). After
stirring one hour, the solution was acidified with 159,
hydrochloric acid and precipitated V was recrystallized
from aqueous acetone. Two more recrystallizations from
the same solvent yielded 2.8 g. (93%) of product, m.p.
195-196°.

Anal. Calc’d for C]gH]zI404: C, 24.74, H, 155, I, 65.4.
Found: C, 24.31; H, 1.20; I, 66.53.
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