Nov. 5, 1955

5733

NOTES

Some Derivatives of 4’-Hydroxydiphenylamine-4-
carboxylic Acid

By ALFRED BURGER AND ROBERT A. DARBY!
RECEIVED JUNE 27, 1955

In the course of studying various structural ana-
logs of the thyroid hormones, a few diphenylamine
derivatives were prepared with the hope that they
might compete with oxidations of the hormones to
quinonoid structures.? Their synthesis is reported

below.
Experimental3

4-Benzoyloxydiphenylamine.—All attempts to prepare
this compound with benzoyl chloride* furnished only the
dibenzoyl derivative. Consequently, 260 g. (1.4 moles)
of 4-hydroxydiphenylamine, 375 g. (1.65 moles) of benzoic
anhydride and 250 ml. of dry pyridine were heated on a
steam-bath for 6 hours, the cooled mixture was acidified
with cold 509, sulfuric acid and filtered. The brownish
residue was washed with 2%, sodium hydroxide solution and
water, excess benzoic anhydride was ethanolized, and the
ethanolic solution was diluted with water. The resulting
precipitate crystallized from dilute ethanol as pale-yellow
leaflets, m.p. 112-114°. The yield was 330 g. (81%).

Anal. Caled. for CH;sNO,: C, 78.87; H, 5.26.

Found: C, 78.73; H, 5.11.
4-Benzoyloxy-4’-cyanodiphenylamine.—A suspension of
40 g. (0.108 mole) of 4-benzoyloxy-4’-bromodiphenylamine’
and 16 g. (0.172 mole) of cuprous cyanide in 240 ml. of dry
quinoline was refluxed for 6 hours, the red solution was
cooled and poured with rapid stirring into 200 ml. of ice-
cold 379, hydrochloric acid. The precipitate was filtered,
washed and recrystallized from benzene-ligroin. The almost
colorless needles (17.5 g., 519,) had m.p. 178.5-180.5°.

Anal. Caled. for ConuNzOzZ C, 7641, H, 4.49.
Found: C,76.51; H, 4.50.

Hydrolysis with hot 5%, ethanolic potassium hydroxide
solution for 30 minutes gave a 719 yield of 4-cyano-4’-
hydroxydiphenylamine, m.p. 193-194.5° after recrystalli-
zation from dilute ethanol.

Anal. Caled. for CuH;N0: C, 74.27;
Found: C, 74.37; H, 4.71.

4-Cyano-4’-methoxydiphenylamine, obtained with diazo-
methane, crystallized from aqueous acetone, m.p. 99-100°.

Anal. Caled. for CHpNO: C, 74.98; H, 5.40.
Found: C, 74.82; H, 5.27.

4-Methoxydiphenylamine-4’-carboxylic acid was prepared
in 439, yield by boiling the nitrile with 159, ethanolic po-
tassium hydroxide for 20 hours. It crystallized from meth-
anol, m.p. 165-167°. It was also obtained by hydrolysis
of methyl 4-methoxydiphenylamine-4’-carboxylate with
109, sodium hydroxide solution.

Anal. Caled. for C;Hj;3sNOs:
Found: C, 68.78; H, 5.78.

4-Hydroxydiphenylamine—-4’-carboxylic Acid.—A solution
of 5 g. of 4-cyano-4’-hydroxydiphenylamine in 40 ml. of
ethylene glycol containing 6 g. of potassium hydroxide was
refluxed for 3 hours, cooled and acidified. A brown pre-
cipitate was filtered and recrystallized from methanol with
the aid of Darco. The colorless product weighed 3.56 g.
(65%), m.p. 2290-230° dec.® It turned pink in the air.
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C, 69.12; H, 5.39.

Anal. Caled. for CyHypNO;:
Found: C, 67.81; H, 4.90.

Methylation with diazomethane gave methyl 4-methoxy-
diphenylamine - 4 - carboxylate, which crystallized from
ether-ligroin, m.p. 91.5-93.5°.

Anagl. Caled. for C15H15N03:
Found: C, 69.76; H, 5.94.

3,5-Dichloro4-hydroxy-4’-cyanodiphenylamine.—When

0.1 mole of 4-hydroxy-4'-cyanodiphenylamine was treated
with 0.4 mole of iodine monochloride according to the gen-
eral procedure of Willgerodt and Arnold,? a pink powder was
obtained which turned blue in the air. Repeated crystalli-
zation from ether-ligroin gave a 309, yield of almost trans-
parent colorless needles, m.p. 215-216°.

Anal. Caled. for C3H;CLNO: C, 55.93; H, 2.89; Cl,
25.41. Found: C, 55.64; H, 3.00; Cl, 25.25.

This unexpected chlorination with iodine chloride has its
counterpart in the chlorination of 2,6-dinitro-4-methyl-4’-
hydroxydiphenylamine with the same reagent.®

C, 68.11; H, 4.83.

C, 70.02; H, 5.88.
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The Evaluation of the Kinetic Constants of En-
zyme-catalyzed Reactions by Procedures Based
upon Integrated Rate Equations. II!

By KE1TH A. BooMAN AND CARL NIEMANN?
RECEIVED JUNE 3, 1955

Enzyme-catalyzed reactions that can be repre-
sented by equations 1, 2 and 3 are of sufficient
kl k
Ec + St == ES—> Be+ Pu+ P+ (1)
ks
ks
E; + Py = EP, (2)
ks
E; + Py > EP; (3)
b
general interest as to encourage the continued de-
velopment of more reliable and convenient meth-
ods for the evaluation of the kinetic constants of
such reactions.

For zone A conditions®—® a reaction represented
by equations 1, 2 and 3 can be formulated in terms
of equation 4 where %k’ = EKp/(Kp — Kg),

— d[8]/dt = k'[E][S]/(Ks" + [S]) (4)

Ky = Ks(K}:"{‘ [S]o)/(KP — K5, Kg = (kz + ks)/
k1, Kp =1 Z 1/Kpj, KP1 = ks/k; andeg = k7/ke.
i=1

7
Definite integration of equation 4 to time ¢ followed
by rearrangement gives equation 5. It is seen from
equation 5 thata

(j;'[sm:)/([Sh ~ I8l =
((2Ks’ + [S10)/285'[E]) + (IS]./285'[E]) (5)

(1) Supported in part by a grant from Eli Lilly and Co.

(2) To whom inquiries regarding this article should be sent.

(8) O. H. Straus and A. Goldstein, J. Gen. Physiol., 26, 559 (1943).
(4) A. Goldstein, §bid., 27, 529 (1944).

(5) R. J. Foster and C. Niemann, THIS JOUERNAL, T7, 1886 (1955).



