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Fortnylution o j  2,.5-dimethozyaniline in the presence of 
sodium hydride or sodium amide. To a solution of 2,5-di- 
met~hoxyanilirie (12.1 g.) in 150 ml. of dimethylformamide 
(under nitrogen) was added 6.8 g. of a 5370 dispersion of 
sodium hydride in oil.'* The mixture was heated at reflux for 
20 min., cooled (ice-bath) and then cautiously treated with 
mater. -4fter hydrolyzing the remaining sodium hydride, the 
mixture was diluted to ca. 1 1. with water and refrigerated for 
16 hr. The crystalline 2,5-dimethoxyformanilide weighed 
10.3 g. (62%), m.p. 78-79.5" (cf., Table I) .  

When an eqiivalent quantity of commercial (Fisher 
Scientific Co.) sodium amide was substituted for sodium 
hydride a,nd the reaction repeated exactly as described 
above, 8.7 g. (52y0) of 2,5-dimethoxyformanilide, m.p. 79- 
80", was isolated. 

Each of the ,following formamides ZL'US prepared using the 
geoeral sodium methozide-dimefhylformuinide procedure. N -  
Phenyl-p-amino~fonnanilide. The crude product prepared 
from 27.6 g. of p-aminodiphenylamine recrystallized from 
niethanol-water as purple crystals (18.7 g., 59%)) m.p. 170- 
171 '. Two additional recrystallizations from niethanol- 
water (Xorit-A) gave pure colorless leaflets melting a t  
174.<5--175 O "  

Anal. Calcd. for C13H&20: C, 73.56; H, 5.70; N, 13.20. 
Found: C, 73.66; H,  5.75;  E, 13.12. 

4,4'-niSorniailaidodiphenylsuiSone (11). Conversion of 4,4'- 
diarninotliphenylsulfone (I, 40 g.) t o  the crude light brorsn 
diformyl derivative, m.p. 242-250" (48 g., 98%), was ac- 
complished in the usual manner. Repeated recrystallization 
from methanol-rmter (Darco) led to a colorless crystalline 
analytical sample, m.p. 273-2735' (lit.,I3 m.p. 260.5"). 

Anal .  Calcd. for CuH12N&,S: C, 55.26; H, 3.97; N, 9.21; 
9, 10.53. Found: C, 55.22; H,  3.92; N, 9.10; 9, 10.59. 

a-Pormnmidonaphthalene. The crude formamide deriva- 
ed from 20 g. of a-naphthylamine weighed 19.7 g. 
d melted at  131-135". Recrystallizing the reddish- 

brown product from benzene (Xorit-A) gave colorless needles 
(19,0g.,, 79,5%), m.p. 138.5-139.5' (lit.,14m.p. 138.5'). 

8-Formcnnido-b-naphtho2. Before collecting t'he formamide 
(8.8 g., 73%) derived from 10 g. of 8-amino-2-naphtho1, the 
reaction mixture was cooled and adjusted to pH 5 with hydro- 
chloric acid. Two recrystallizations from methanol-rater 
(Darco) gave colorless needles melting at  205.5-207" dec. 

m.p. 205-207" dec.). 
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A series of 4-(4-dimethylaminostyryl) quinolines 
carrying a methyl group on the quinoline ring has 
been reported.2 The series has been extended to 
include compounds carrying methyl groups 011 the 
ring in the styryl group. These compounds are of 
especial interest because of indications that the 
hydroxylation of certain positions of such com- 
pounds as p-aminodiphenyl i 7 ~  vivo is involved in 
their carcinogenetic effects. It seemed that the 
methyl groups might modify the biological effects 
of the styrylquinolines by blocking or increasing 
hydroxylation at  certain positions, or by steric 
effects. Melting points and analyses of the new 
compounds are shown in Table I. 

The substituted 4-dimethylamiiiobenzaldehydes 
required were prepared from the corresponding 
substituted X,N-dimethylanilines by the method 
of Campaigne and ,4rcher4 or the method of 
Vilsmeier and Haack.5 Attempts to  prepare 4- 
dimethylamino-3,S-dimethylbenzaldehyde by these 
methods and by the method of hdams and Cole- 
man6 were unsuccessful. 

The compounds have been tested against Walker 
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TBBLE I 
4- (~-DIMETHYI,AMISOSTYRYI.) QUIKOLISES 

Calcd. Found Yield, _____- Reaction 
Substituent M.P. Method Time Temp. ";i C H N  C F I X  

2 '-Methyl-a 163.5-164.5 ZnC122 30 hr. 120 20 83.29 6.99 9 .71  83.2 6 . 6  ! ) . G O *  
83.1 6 . 8  

3'-Methyl- 791.0-193.0 Leese7 1 hr. 140-160 4 83 30 6 . 9 9  9.71 83.26 6.85 
83.56 6.70 

2',6'-Dimethyl- 140.6-141, 9 Leese 40 min. 155-165 50 83.40 7.33 9.26 83.27 7 20 9 03' 
2',6'-Dimethyl- 130 Leese 3 hr. 155-170 83.50 7.64 8 .85  83.82 7.35 8.91b 

a Positions marked by a (') are on the benanne ring of the stgryl group, 
Analyses hy Galhraith 1,aboratories. 

3-methyl- 
Analyses by Burroughs Wellcome Lalmrstories. 
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his associates a t  the Chester Beatty Research 
Institute. Several of them exhibited antitumor 
activity. The effects of the different locations of 
the alkyl groups are to be discussed in a later 
paper. 
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The recently proposed mechanism for sodium 
hypochlorite oxidations of para-methylene groups in 
acetophenone systems1 (I), expressed in terms of 
the a priori-unlikely2 enolization through the 
para-methylene group (e.g. 11) and imputing a 
vital role to the acetyl group’, is not supported by 
experimental evidence. 
RCH2CsH4COCH 

I 
para 

I 

RCHeCeHACOOH 
I11 

11 

RCOCeH4COCH3 
IV 

e.g., R = a, H; b, CHI 

HOOCCFHACOOH 
IT 

The experiment described below, under identical 
conditions, in which p-toluic acid (IIIa) was iso- 
lated in 777, yield after seven minutes, and was oxi- 
dized further to terephthalic acid (V) upon continu- 
ation of this treatment, demonstrates that in fact 
the vulnerable2 acetyl group does not survive to give 
IT, and thus cannot participate in the oxidation of 
the aryl methyl or methylene group. The steps 
involved therefore are I 111 + V, and the oxida- 
tion of the aryl methyl or methylene must be 
explained in terms of the effects of the first-formed 
carboxyl or carboxylate group. 

EXPERIMENTAL 

and a nitrogen atmosphere.’ After 7 min., a 100-ml. aliquot 
upon cooling and treatment with sodium bisulfite and acidi- 
fication, precipitated 0.48 g. (7770) of pure p-toluic acid 
(1n.p. 176-178’, identified as its amide and anilide). From 
the remainder of the react’ion mixture after 28 hr., 2.9 g. 
of solid (m.p. >250°) was similarly obtained which upon 
washing with ether to remove p-toluic acid yielded 1.6 g. 
(30%) of pure terephthalic acid (V, subl. >300”, identified 
as its dimethyl and diethyl esters). Evaporation of the ether 
washings produced 1.3 g. (26%) of p-toluic acid containing 
chlorinated impurities (identified by infrared spectrum) 
which on oxidation under the above conditions gave only 
pure V (65% by weight). 

(B) In a similar oxidation with added base (4.1 g. of 
sodium hydroxide), after 10 min., a 100-ml. aliquot yielded 
0.62 g. (98%) of pure p-toluic acid, and the remainder of the 
reaction mixture after 44 hr. gave 1.26 g. (23%) of pure 
terephthalic acid and 2.34 g. (53’7,) of pure p-toluic acid. 

Oxidation of p-toluic acid (IIIa, 4.3 g.) under the above 
conditions without adjusting for reagent changes entailed in 
the primary and rapid destruction of the acetyl group 
starting from Ia  (24 hr.), gave 2.95 g. of solid (m.p. >240°) 
which was purified by washing with ether [1.65 g. (32%,)] 
and identified as V by infrared spectrum. Evaporation of the 
ether washings produced 1.3 g. of impure IIIa. 
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N-Chlorinated derivatives of amines can be 
prepared by a number of methods involving hypo- 
chlorou8 acid or its  derivative^.^^^,^ N-Chloro- 
prim-alkylidenimines have been prepared by the 
reaction of aldehydes with chloroamine4 and 
J-chloro-sec-alkylidenimines have been postulated 
as intermediates in the preparation of ar-amino- 
ketones from N,N-dichloro-sec-alkylamines. The 
preparation of N-chlorocyclohexanimiiie has been 
claimed by the reaction of cyclohexanone with 
chloramine.5 

We have found that N-chloro-sec-alkylidenimines 
can be prepared from N,N-dichloro-sec-alkylamines 
by the action of bases. For example, N,LV-dichloro- 
cyclohexylamine yields Ar-chlorocyclahexanimine.6 
Such widely different bases a8 tertiary amines and 

Oxidatzon of p-methylacetophenone (Ia). (A) A mixture of 
5.0 g. of Ia and 800 ml. of commercial 5% sodium hypo- 
chlorite solution was refluxed gently under vigorous stirring 

(1) D. D. Neiswender, Jr., 7.7;. B. Moniz, and J. A. Dixon, 
J .  Am. Chem. Soc., 82,2876 (1960). 

(2) Cf. The first point of attack of hypohalite on p-alkyl- 
ated acetophenones is the acetyl group. [A. M. Van Aren- 
donk and M. E. Cupery, J. Am. Chem. Xoc., 53, 3184 
(1031); R ,  C, Fumn, J, Am, Chem. Soc., 56, 1417 ( lQ34) l .  

(1) A. Berg, Ann. chim. et phys., 3, 289 (1894). 
(2) G. F. Wright, L. K. Jackson, and G. S. R. Smart, 

J .  Am. Chem. Soc., 69, 1539 (1947). 
( 3 )  (a )  H. E. Baumgarten and F. A. Bower, J. Am. 

Chem. Soc., 76, 4561 (1954); (b) H. E. Baumgarten and 
J. M. Petersen, J. Am. Chem. Soc., 82, 459 (1960). 

(4) C. R. Hauser, J .  Am. Chem. Soc., 52, 1108 (1930). 
( 5 )  B. Rudner (to W. R. Grace & Co.), U. S. 2,894,028 

(195Q), “CyclohPnylid~neimino Compounds.” 


