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those of m-nitrobenzaldehyde or m-nitroacetophe-
none (see Table III).13

X.—Compound X shows a well-defined maximnum
at 290 myu, which we associate with the p-methoxy-
benzophenone or p-methoxyacetophenone chromo-
phore. This B-baud is displaced bathochroniically
as would be anticipated on introducing a p-
methoxy substituent. Furtler, the band at 290
inp (e 32,500) has its analog in the spectrum of p-
methoxybenzophenone which in ethanol shows a
doublet band at 283 and 288 mu (e 16,000),'® with
about half the above extinction coefficient. (p-
Methoxybenzophenone in ethanol also shows a
second B-band at 249 mg, ¢ 9000, which has
previously been referred to in this paper.) This

(15) If only one o-methyl substituent is present it is possible that
tlie '*nmormal’”’ benzophenone absorption srill contributes to the ob-
served absorption band. For example, the inflection near 260 my
for compound V may partly be associated with such benzophenone
absorption. More precisely, in a substituted benzophenone up to
four B-bands may contribute to the observed absorption spectrum.1®
Whenever two such B-bands are likely to occur at similar wave
length, as for compound V where both the nitrobenzene B-band and
the p-methylbenzoyl B-band would be expected to absorb near 260 my,
any band assignment is clearly tentative. In thisconnection it should
be noted that our previous assignment! which ascribed this band to
the 2.4.dimethylbenzoyl moiety was perhaps too definite if only be-
cause it is extremely difficult to obtain the precise location of the
maximal absorption for compound V. In fact, compound V affords
only very indistinct maxiina and numerous determinations were neces-
sary before the present data were accented.  These data, incidentally,
should now replace the earlier values.?

(16) Unpublished information.
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again confirms the hypothesis of the molecule
absorbing as two or more chromophoric entities and,
as expected, the infrared carbonyl band of X
(1664 cm. ") occurs at a lower frequency than that
in compounds I (1675 cm.~1!) and IV (1669 cm.—!).

The nitrobenzene B-band would be expected to
be hypsochromically displaced and intensified
since the ~-COCsH,OCHjs-p group may be regarded
as a better electron-withdrawing substituent than
the ~-COPh group (see general point (ii)). This is
borne out by the data, since no nitrobenzene B-band
is observed for compound X in the region 230 to
260 my, but a band now occurs at 229 mmyu which
may be associated with nitrobenzene absorption
(¢f. Table III for the nitrobenzene B-band of m-
nitrobenzophenone).
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Reaction of 4-Dimethylaminoazobenzene and Related Compounds with 4,4'-Bis-
(dimethylamino)-benzhydrol!

By Kexicu1 Fukti, YosHIAKI INAMOTO, Hisa0 K1TANO AND CHIKAYOSHI NAGATA
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Reaction of 4,4'-bis-(diinethyla:nino)-beuzhydrol (Michler’'s hydrol) with 4-dimetlhiylaminoazobenzene, 2/-metliyl-4-
dimethylaininoazobenzene, 3’-methyl-4-dimethylaminoazobenzene and 4-methylaminoazobenzene catalyzed by sulfuric
acid affords 4’-alkylated products i1 each case, e.g., 4'-74,4"~bis-(diinethylamino)-benzhydryl]-4-dimethylaminoazobenzene.
Neither azobenzene nor 4’-methyl-t-dimethylaminoazobenzene is alkvlated under similar conditions.

Investigation of chemical reactivities of car-
cinogenic compounds may contribute to the eluci-
dation of imechanism of carcinogenesis by these
compounds, since the first step in carcinogenesis is
believed to be a chemical combination of these
compounds with proteins.? It seems very interest-
ing to study the Friedel-Crafts alkylation® of 4-
dimethylaminoazobenzeane (DAB) and related com-
pounds, some of which are powerful carcinogens.?
because electrophilic substitution of DAB other
than nitration* and sulfonation® has not been re-
ported.

Sulfuric acid was chosen as catalyst for these
alkylation studies because it seemed a milder

(1) This work is supported financially by a grant-in-aid from the
Ministry of Education, Japan.

(2) J. A. Miller and 5. C. Miller, ""Advances in Cancer Research,”
Acadeniic Press, Inc., New York, N, ¥,, 1453, Vol 1, p, 335,

(3) C. C. Price, "“Organic Reactions,” Jobu Wiley and Sons, Ine.,
New York, N. Y., 1¢d6, Vol. 3, p. 1.

(4) E. Nnpelting, Ber,, 20, 2002 (1887},

i5) R Nlblzlan, 7kid., 17, 1199 11884),

reagent than aluminum chloride which causes
rearrangements® and fission of the azo linkage?®
In addition, sulfuric acid serves as a solvent for
the reaction. 4,4’-Bis-(dimethylamino)-benzhy-
drol (Michler's hydrol) was adopted as the alky-
lating agent for DAB because it was considered
one of the highly reactive alcohols owing to the
fact that nuclear alkylation of p-nitrosodimethyl-
aniline can be effected by Michler's hydrol, while
not by benzyl alcohol and benzhydrol’ which are
relatively active alkylating agents.?

Although Michler’s hydrol has been utilized for
the alkylation of wvarious aromatic compounds,
e.g., amines,®™ ¥ phenols,'' m-xylene,'* aryl hal-

() C. A. Thomas, “Anhydrous Alnmmintm Chloride in Organic
Cliemistry.’Reinhold Publishing Corp.. New York, N. Y., 1241, pp, 660,

(7) R. Méhlan und V. Klopfer, Ber., 32, 2145 (18GQ).

(8) K. YVenkataraman, *‘The Cliemistry of Synthelic Dyes.'”
Academic Press, Inc.. New York, N. Y., 1932, Vol. 2, p. 718, 15, Noelt-
ing, Ber., 24, 3126 (1801); F. Seel and 1,, Suchanek, 7hid., 83, 448
(1950); E. 1. Prait und L. Q. Green, Tuis JoUur~Na1, 75, 275 (1233},

(1) T, Reitzenstein and O, Runge, J. pyratl. Chem., [2171, 1.7 (1505).
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ides,!3 quinones,” sulfonic acids,* etc., nuclear
alkylation of azo compounds has been unsuccessful.
Reaction of Michler’s hydrol with aminoazoben-
zene and aminophenylazonaphthalene in ethanol
resulted in formation of N-substituted leucoaur-
amines®® but not of nuclear-alkylated products.
Although with p-hydroxyazobenzene and 1-phenyl-
azo-4-hydroxynaphthalene nuclear substitutions
by Michler’s hydrol do occur in ethanol, this re-
action is not an example of alkylation of azo com-
pounds since p-hydroxyazo compounds undergo
alkylation in p-quinonehydrazone form.*
Reaction of DAB with Michler’s hydrol in 98%,
sulfuric acid at 40° for 10 hr. gives 4’-[4,4’-bis-
(dimethylamino)-benzhydryl]-DAB (I). The solu-
tion of I in dil. hydrochloric acid is deep scarlet,
and in glacial acetic acid I turns bluish-green on
the addition of lead dioxide. Reductive fission
of the azo linkage in I eads to 4-amino-4’,4"'-
bis-(dimethylamino)-triphe lmethane (II). These
observations suggest that in I the alkyl residue of
Michler’s hydrol is situated in the 4’-position of
DAB. The structure of I was confirmed by com-
parison with an authentic specimen. Success in
alkylation of DAB appears to be limited to Mich-
ler’s hydrol. Other alcohols such as #n-propyl,
isopropyl and ¢-butyl alcohols as well as benzhydrol

R
<C_—_\>.N=x—©—N(CI{:4)R’

cloH™
/H_-SOA
(‘Hm\—(—\}CH {//—\V>>\*“ -—@—N;CHQR’
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o s~ ;

R = H, R’ -—I\Ie m.p. 194°
IIIR= -Me Me m.p. 179°
IV,R = 3’-Me, R’ = Me; m,p. 217°
V, R = H, R’ = H; m.p. 203°
n(‘nz H(Cl

CHa @TCH
II,R =

VI, R = 3 Me
VII, R = 2-Me

do not give nuclear-alkylated derivatives, but
unchanged DAB is recovered. Benzyl and a-
methylbenzyl alcohols cannot be used, because
they polymerize vigorously on mixing with sul-
furic acid.””

2’-, 3’- and 4’-methyl-DAB’s, 4-methylamino-
azobenzene (MAB) and azobenzene were treated
with Michler’s hydrol under the same conditions
as above. 2’- and 3’-methyvl-DAB’s and MAB

(10) J. Bielecki and A, Koleniew, Chem. Zentr., 79, 11, 877 (1908).

(11) E. Votocek and J. Jelinek, Ber,, 40, 406 (1907).

(12) Joh, Rud. Geigy, German Patent 178,769 (January 3. 1905).

(13) Meister Lucius & Briining, German Patent 111,506 (May 18,
1899).

(14) Meister Lucius & Briining, German Patents 108,129 (October 8,
1898), 110,086 (October 14, 1898); A, Leonhardt & Co., German
Patent 128,086 (January 15, 1901),

(15) R. Méhlau and M. Heinze, Ber., 34, 881 (1901).

(16) R, Méhlau and E, Kegel, bid., 33, 28 8 (1900).

(17) R. L. Shriner and L, Berger, J. Org. Chem., 6, 305 (1941); H. C.
Hass, D. I, Livingston and M. Saunders, J. Polymer Sci., 18, 503
(1955).
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lead to the following compounds, respectively:
2’(I1I)- and 3’(IV)-methyl-4’-{4,4’-bis-(dimethyl-
amino)-benzhydryl]-DAB’s and 4’-[4,4’-bis-(di-
methylamino)-benzhydryl]-MAB (V). Alkyla-
tion does not proceed with 4’-methyl-DAB and
azobenzene, unchanged azo compounds and Mich-
ler’s hydrol being recovered.
Discussion.—Benzhydrol and its derivatives are
ionized in concd. sulfuric acid to stable carbonium
ions.’®~21  Although the ionization is promoted
by electron-releasing substituents,?! electron-with-
drawing groups do not appreciably suppress the
ionization.!? Reactivities of carbonium ions formed
are, on the other hand, enhanced by the presence
of electron-withdrawing groups.?® In view of the
possibility that Michler’s hydrol may also be
ionized to a carbonium ion with ammonium groups,
as is suggested by the van’'t Hoff’s 7-factor of 4,4’-
bis-(dimethylamino)-triphenylcarbinol,'? the higher
reactivity of Michler’s hydrol over benzhydrol is
conceivably due to strong activation by ammonium
groups. Indeed Michler's hydrol is so reactive
that DAB and its derivatives are readily alkylated
in spite of deactivation of the latter compounds
owing to salt formation in concd. sulfuric acid.??

Experimental?®

Materials.—Benzhydrol (m.p. 69°), Michler’s hydrol
(m.p. 96°), azobenzene (m.p. 68°), DAB (m.p. 117°) and
MAB (m.p. 88°)2¢ were purified by repeated recrystalliza-
tion. 2’-Methyl-DAB (m.p. 66°), 3’-inethyl-DAB (m.p.
120°) and 4'-methyl-DAB (m.p. 171°) were prepared by
coupling corresponding diazotized toluidines with dimethyl-
aniline and recrystallization froin benzene—ethanol.?* Several
authentic samples were also prepared. 3-Methyl-4-nitro-
benzaldehyde (m.p. 64°) and 2-methyl-4-nitrobenzaldeliyde
(b.p. 158-160° (11 mm.), n¥®p 1,.5468), utilized to synthesize
3-methy1-4-ammo 4’4" - b1~-(d1meth\1ammo) triphenyl-
methane (VI) and 2-methyl-4-amino-4’,4'"-bis-(dimethyl-
amino)-triphenylmethane (VII), re%pectlvely, were pre-
pared by Beech’s method,® hydrolysis with hydrochloric acid
of corresponding nitrotolualdoxiines. The procedures,
vields and properties of these authentic specimens are as fol-
lows:

4-Amino-4’,4''-bis-(dimethylamino)-triphenylmethane (II).
—A mixture of 7.5 g. (0.05 mole) of p-nitrobenzaldehyde,
18 g. (0.15 mole) of dimethylaniline and 6.8 g. (0.05 mole)
of zinc chloride was heated with stirring on a water-bath for
4 hr. Boiling water was poured into the reaction mixture
with stirring to dissolve the reaction mass, and the mixture
was cooled. The precipitate was filtered off, washed with
water and then with cold methanol until brown coloration in
filtrate disappeared, and dried to yield 19 g. (almost quan-
titative) of crude 4-nitro-4',4'"-bis-(dimethylamino)-tri-
phenylmethane. After two recrystallizations from benzene~
ethanol, yellow needles melted at 177° (lit.? 176-177°).

To a solution of 19 g. (0.05 mole) of 4-nitro-4’,4"'-bis-
(dimethylamino)-triphenylmethane in 80 ml. of coned. hy-
drochloric acid (d. 1.18) and 40 ml. of water was added

(18) C. M. Welch and H. A. Smith, THrs JoUrRNAL, 72, 4748 (1950);
V. Gold and F. L. Tye, J. Chem. Soc., 2172 (1952); H. A, Smith and
B. 8. Stewart, Tr1s JoUrNaL, 79. 3693 (1957),

(19) M. S. Newman and N, C. Deno, 7hid., 73, 3644 (1951).

(20) H. A, Smith and R. G. Thompson. 7¢:d., 77, 1778 (1855).

(21) B. 8. Stewart and H. A. Smith, ¢bid., 79, 5457 (1957).

(22) A. Hantzsch and A. Burawoy, Ber,, 63, 1769 (1930); M. T.
Rogers, T. W, Campbell and R. W. Maatman, THis JoUrNaL, 73,
5122 (1951); H. H. Jaffé, J. Chem. Phys., 21, 415 (1953); 1. M. Klotz,
H. A. Fiess, J. Y. Cheu Ho and M. Mellody, THIs JoUrNAL, 76, 5136
(1954); E. Sawicki, J. Org. Chem., 22, 365 (1957).

(23) All melting points are uncorrected.

(24) J. A. Miller and E. C. Miller, J, Exptl. Med., 87. 139 (1948);
K. Fukui, Y. Inamoto, H. Kitano and C. Nagata, J. Chem. Soc. Japan,
Pure Chem, Section, 79, 1215 (1958),

(25) W. F. Beech, J. Chem. Soc., 1297 (1954).

(26) O. Fischer, Ber,, 14, 2520 (1881),
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gradually 20 g. (0.31 mole) of zinc dust, and, after reaction
had subsided, the mixture was refluxed for 1 hr. The reac-
tion mixture was made alkaline by addmg 109, sodium hy-
droxide solution, and the resulting precipitate was filtered,
washed with water aud dried. The material was dl%solved
in hot benzene, and the solution was filtered. After re-
moval of the solvent from the filtrate, 14 g. (819%) of crude
4-amino-4’,4"'-bis-(dimethylamino)-triphenylmethane (II)
was obtained. Crude product was recrystallized from ben-
ie—rée)—;ethanol to yield colorless plates, m.p. 152° (1it.?¢ 151—
52°).

3-Methyl-4-amino-4',4'’-bis-( dimethylamino)-triphenyl-
methane (VI). A.—A mixture of 5.4 g. (0.02 mole) of Mich-
ler’s hydrol, 2.5 g. (0.023 mole) of o-toluidine, 5 ml. of coned.
hydrochloric acid and 25 ml. of water was refluxed for 4
hr. The reaction mixture was made alkaline by adding 109,
sodium hydroxide solution. The resulting precipitate was
collected by filtration, washed with water and dried. Crude
3-methyl-4 -amino -4',4’' - bis - (dimethylamino) - triphenyl-
methane (VI) weighed 5.7g.(799;). Recrystallization froin
bengene—-ethanol vielded colorless plates, m.p. 184° (lit.10.27
184°),

Anal. Caled. for CyyHyN;3: C,80.18; H,8.13; N,11.69.
Found: C, 80.39 ; H, 8.14; N, 11.75.

B.—A mixture of 8.3 g. (0.05 mole) of 3-methyl-4-nitro-
benzaldehyde, 18 g. (0.15 mole) of dimethylaniline and
6.8 g. (0.05 mole) of zinc chloride was treated analogously as
in the case of the preparation of 4-nitro-4’,4’’-bis-(diinethyl-
amino)-triphenylmethane to yield 12.5 g. (649%) of 3-
methyl-4-nitro-4’,4'' - bis - (dimethyvlamino) - triphenvlmeth-
ane (m.p. 172°). Reduction of this compound gave 3-
methyl-4-amino-4',4"" -bis - (dimethylamino) - triphenyl-
methane (VI) (m.p. 184°) in 699 yield, which was identical
with the sample prepared by the inethod A.

2-Methyl-4-amino-4',4''-bis-(dimethylamino )-triphenyl-
methane (VII). A.—A mixture of 5.4 g. (0.02 mole) of
Michler’s hydrol, 2.4 g. (0.022 mole) of m-toluidine, 4 ml. of
concd. hydrochloric acid and 25 ml. of water was treated
similarly as above. Crude 2-methyl-4-amino-4’,4''-bis-
(dlmeth31ammo) -triphenylmethane (V 11) weighed 5.5 g.
(77%). Recrystallization from benzene-cthanol yielded
colorless plates, m.p. 154° (lit. 27.23 153-154°).

Anal. Caled. for CyuHyN;: C, 80.18; H, 8.13;
11.69. Found: C, 80.26; H, 8.18; N, 11.60.

B.—By the same procedures as above, 8.3 g. (0.05 mole)
of 2-methyl-4-nitrobenzaldehyde vielded 10.7 g. (53%) of
2-methyl-4-nitro-4’,4"'-bis-(dimethiylamino)-triphenylmeth-
ane (m.p. 213°). Reduction of this compound gave 2-
methyl-4-amino-4',4'’-bis - (dimethylamino)-triphenylmetii-
ane (VII) (m.p. 154°) in 73%% vicld, which was identical
with the sample prepared by tlie inethod A.

4’-[4,4’'-Bis~(dimethylamino)-benzhydryl]-DAB (I).—A
mixture of 3.5 g. (0.01 mole) of 4-amino-4’,4"/-bis-(dimethyl-
amino)-triphenylmethaue (I1), 5 ml. of coned. hydrochlorie
acid and 40 ml. of ice-water was diazotized with 0.8 g. (0.011
mole) of sodium nitrite in 10 ml. of water. Resulting dia-
zonium salt solution was treated with 1.2 g. (0.01 mole) of
dimethylaniline and sodium acetate solution. The precipi-
tate was filtered off, washed with water and dried to yield

g. (85%,) of crude 4’-[4,4'-bis-(dimethylamino)-benzhy-
dr31 DAB (I). After recrystallization from benzene and
benzene—ethanol, orange-yvellow ucedles melting at 194°
were obtained.

Anal. Caled.f or C31I'I35N55 C, 77 90, H 7. 39
Found: C, 78.10; H, 7.39; N, 14.34.

2'-Methyl- and 3'-Methyl-4’-[4,4'-bis-(dimethylamino)-
benzhydryl}-DAB (III and IV).—3-Mcthyl- and 2-methyl-4-
amino-4',4''-bis-(dimethylamino)-triphenylmethane (V1
and VII) (3.6 g., 0.01 mole) were diazotized and coupled
with dimethylaniline, respectively. Crude 2’-methyl-4'-
[4,4"-bis~(dimethylamino)-benzhydryl]-DAB (III) weighed
3.6 g.(739,). After recrystallization from benzene—cthanol,
red needles melted at 179°.

Anal. Caled. for CpHgy NG
Found: C, 78.67; H, 7.55; N,

H, 14.66.

C,78.17; H,7.59; N,14.25.
14.15.

(27) Reitzenstein and Runge? reported melting points 141-143°
for V1 and 224-225° for VII. ‘Their substances with these melting
points. however, cannot be VI and VI, respectively.

(28) Beilstein’s “Handbuch der organischen Chemie,’”* Vol. 13, 1430,
p. 319.
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Crude  3’-methyl-4'-[4,4’-bis-(dimethylamino)-benzhy-
dryl]-DAB (1V) weighed 4.3 g. (879,). After recrystalliza-
tion 1fr((})m henzene—etlianol, brownish-yellow needles melted
at 217°.

Amnal. Caled. for CpHyuN;: C, 78.17; H, 7.09; N,
Fouund: C, 78.54; H, 7.62; N, 14.38

4'-[4,4'-Bis-(dimethylainino)-benzhydryl]-MAB (V).—A
mixture of 6.9 g. (0.02 mole) of 4-amino-4’,4"’-bis-(dimethyl-
amino)-triphenylmethane (I11), 10 ml. of coned. hydrochloric
acid and 60 ml. of ice-water was treated with 1.5 g. (0.022
mole) of sodium nitrite in 15 1nl. of water. The resulting
diazonium salt solution was admixed with 2.1 g. (0.02 mole)
of N-methylaniline and sodium acetate solution. The pre-
cipitate was filtered off, washed with water and dried. The
dried powder was mixed with 4.2 g. (0.03 mole) of N-methyl-
aniline hydrochloride and 21 g. (0.2 mole) of N-methylani-
line, and heated at 40° for 2 hr. and then at 60° for 3 lir. with
stirring. Tle reaction mixture was made alkaline by adding
109, sodium hydroxide solution, and distilled with steam.
The residual solid was collected by filtration and dried.
Crude 4'-[4,4’-bis~(dimethylamino)-benzhydryl]-MAB (V)
weighed 6.0 g. (659). After recrystallization from ben-
zene—ethanol, orange needles melted at 203°.

Anal. Caled.for CoHypN;: C,77.72; H,7.18; N, 15.11.
Found: C, 77.58; H, 7.08; N, 15.21.

Reaction of DAB with Michler’s Hydrol.—A solution of
4.5g.(0.02 mole) of DAB and 5.4 g. (0.02 mole) of Michler’s
hydrol in 100 ml. of 989, sulfuric acid was stirred at 40° for
10 hr. The reaction mixture was poured onto cracked ice
with stirring, and made alkaline with cold 109 sodium liy-
droxide solution, during which the temperdtmc of the mix-
ture was maintained below 10°. After standing in an ice-
bath for 1 hr., the precipitate was collected by filtration,
washed with water and dried. Tle crude product was re-
crystallized once froin benzene and then twice from benzenc--
ethanol to give 6.4 g. (67%) of 4/-[4,4"-his-(dimethylamino)-
benzhydryl]-DAB (1), orange yeilow needles, m.p. 194°,
undepressed by admixtnre with the authentie specimen
prepared above.

Anal. Caled. for CyHy N C, 77.95; H, 7.30
Found: C, 78.00; H, 7.28; N, 14.71.

Reductive Fission of 4'-[4,4 -Bis-(dimethylamino )-benzhy-
dryl]-DAB(I).—To a solution of 10 g. (0.0:44 mnole) of stan-
nous chloride (SnCly-2H,0) in 80 mi. of coned. hydrochloric
acid was added 4.8 g. (0.01 mole) of 4'-[4,4'-bis-(dimetlyl-
ainino)-benzhydryl]-DAB (I) in small portions. 7The mix-
ture was heated on a water-bath for 0.5 ir. The resulting
solution was made strongly alkaline by adding 107 sodium
liydroxide solution, and then distilled with steam. Tle resid-
ual solid was collected by filtration, dried and dissolved in
hot benzene, and the benzene solution was filtered. After
removal of benzene from the filtrate, 3.3 g. (959%) of crude
4-amnino-4’,4''-bis-(dimethiylamino -triphenylmethane {115
was obtained. Three rcerystallizations from benzene-cth-
anol yielded colorless plates, m.p. and mixed in.p. 152°.

Attempted Alkylation of DAB with Some Alcohols.—A
solution of 0.5 g. (0.002 mole) of DAB and 0.002 1nole of an
alcohol in 10 ml. of 989}, sulfuric acid was maintained at 40°
for 10 hr. The reaction mixture was treated by the saine
procedure as that described for the reaction with Micliler’s
hydrol. On the reactions with #n-propyl aleohol, isopropyl
alcohol, f-butyl aleohol and benzlivdrol, vellow 1material
was obtained in each case, whicli, after recerystallization
from benzene, gave unchanged DAB.  Recovery of purified
DAB was: 0.40 g. (809%) for thc reaction with #-propyl
aleohol; 0.45 g. (909;) with isopropyl aleohol; 0.40 g. (809 )
with £ butvl alcohol; 0.40 g. (80 /c) with benzhydrol.

Reaction of 2’ Methyl DAB, 3’-Methyl-DAB and MAB
with Michler’s Hydrol.—A miixture of 0.02 mwle of un azo
compound, 5.4 g. (0.02 mole) of Michler’s hydrol and
100 ml. of 989 sulfuric acid was treated in the same way us
in the case of DAB. The procedure of rednctive fission was
dlso the same.

2'-Methyl-DAB yielded 7.4 g. (78%%) of 2'-methyl-4'-
(4, Y '-bis- (dlmeth3 lammo,-benzh\/dr\l -DADB (1113, red nee-

14.25.

DN, LLBE.

dles, m.p. 179°, undepressed by admixture with the authen-
tic specimen.
Anal. Caled. for CpH;N;: C,78.17; H,7.59; N, 14.25.

Found: C, 78.536; I1, 7.50; N, 14. 1‘2
Reductwe fission of 11T gave 3.3 g. (92%,
amino-4',4"-bis-(dimethylainino)- tr1pheu31n>et‘,1.'m(:

) of 3-methyl-4-
V1),
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colorless plates, m.p. 184°, identified by a mixed melting
point.

3-Methyl-DAB vielded 7.2 g. (719,) of 3’-methy1-4.’-{4,4’-
bis-(dimethylamino)-benzhydryl]-DAB (IV), brownish-yel-
low needles, m.p. and mixed m.p. 217°.

Anal. Caled.for C5oHyrN;: C,78.17; H,7.59; N, 14.25.
Found: C, 78.20; H, 7.61; N, 14.30.

Reductive fission of IV gave 3.2 g. (899%) of 2-methyl-
4-amino-4',4"-bis-(dimethylamino)-triphenylmethane (VII)
colorless plates, m.p. 154°, identified by a mixed melting
point.

MAB yielded 6.5g. (709%) of 4’-{4,4’-bis-(dimethylamino)-
benzhydryl]-MAB (V), orange needles, m.p. 203°, unde-
pressed by admixture with the authentic specimen.

Anal. Caled. for C3HgN;:C, 77.72; H,7.18; N, 15.11.
Found: C, 77.78; H, 7.19; N, 15.21.

Reductive fission of V gave 3.2 g. (93%) of 4-amino-4’,
4”-bis-(dimethylamino)-triphenylmethane (II), colorless
plates, m.p. and mixed m.p. 152°.

Attempted Alkylation of Azobenzene and 4’-Methyl-DAB
with Michler’s Hydrol.—Reaction was carried out with 0.002
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mole of an azo compound, 0.5 g. (0.002 mole) of Michler’s
hydrol and 10 ml. of 989 sulfuric acid at 40° for 10 hr.

In the case of azobenzene, the mixture was poured onto
cracked ice. The yellow solid precipitated immediately.
This material was filtered off, washed with water and dried.
After three recrystallizations from benzene-light petroleum
(b.p. 75-120°), 0.3 g. (759%,) of azobenzene was recovered.
On the other hand, the aqueous filtrate was neutralized and
extracted with ether. By removal of ether from the extract,
crude Michler’s hydrol was recovered almost quantita-
tively.

In the case of 4’-methyl-DAB, the mixture was poured
onto cracked ice. The resulting deep red mixture was neu-
tralized to give yellow precipitate. This material was fil-
tered off, washed with cold methanol and recrystallized from
benzene. Recovered 4’-methyl-DAB weighed 0.4 g. (80%).
The methanol washings were evaporated to dryness, and the
residue was dissolved in 509} ethanol. The solution was de-
colorized with Norit 8.X. 30 and concentrated under reduced
pressure to give crude Michler’s liydrol (0.4 g., 80%).

Kyoto, JAPAN
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A variety of N- and p-nitroso-anilines were prepared by standard methods.

Nitrosation of 3-anilinopropionitrile, 8-

anilinopropionic acid or ethyl 3-anilinopropionate with sodium nitrite and methanolic hydrogen chloride was accompanied

by alcoholysis, esterification or transesterification, yielding methyl 8-(p-nitrosoanilino)-propionate (XLIII).

The para re-

arrangement of the nitroso group in esters like X1I and XIII catalyzed by hydrochloric acid—acetic acid took place with con-
current hyvdrolysis of the ester function; the corresponding nitrile XVIII was not hydrolyzed under the rearrangement con-

ditions.
8-(2,4-dinitroanilino)-propionate (XLVIII).

The discovery that Butyl rubber modified with
N-methyl-N,4-dinitrosoaniline! gives a Butyl vul-
canizate with improved low-temperature and
resilience properties, increased 3009, modulus,
decreased hardness, increased electrical resistivity
and better processing characteristics,” has made
it desirable to prepare new structurally related
nitroso compounds. Although a number of nitroso
compounds have been prepared possessing the
general formula where X = hydrogen, R =

i
N
X

alkyl or phenyl and R’ = hydrogen, alkyl or nitroso,
a limited number of examples were found contain-
ing other substituents. The purpose of this in-
vestigation was to vary the R, R’ and X radicals
and to determine whether these structural modi-
fications enhanced the properties of the Butyl
vulcanizate. The detailed evaluation data for
these new compounds will be reported in forth-
coming patents.

In the preparation of the nitroso-anilines some of
the intermediates were not readily available.
This necessitated their synthesis by the following
known general methods: Employing the elegant
procedure described by Moon,? 2,5-dichlorobenzo-

(1) Currently available in 331/5% active mixture with an inert
filler under the trade mark Elastopar.

(2) H. M. Leeper, C. I,. Gable, J. J. D’Amico and C. C. Tung,

Rubber World, 135, 413 (1956).
(3) N.S. Moon, U. S. Pateut 2,169,697,

Oxidation of the p-nitroso group in XLIII with dilute nitric acid occurred with simultaneous nitration to methyl

thiazole was prepared by the reaction of 5-chloro-
2-mercaptobenzothiazole with excess sulfuryl chlo-
ride. The acid hydrolysis of 3-anilinopropionitrile
furnished the desired 3-anilinopropionamide. N-
(2-Chloroallyl)-aniline (I), N-(3-chloro-2-butenyl)-
aniline (II), N-(2-chloroallyl)-N-(2-methoxyethyl)-
aniline (III), 1-(2,3,6-trichlorobenzyl)-4-phenyl-
piperazine (IV) and N,N’-diphenyl-2-butene-1,4-
diamine (V) were prepared by the reaction of
aniline, N-(2-methoxyethyl)-aniline or 1-phenyl-
piperazine with either 2,3-dichloro-1-propene, 1,3-
dichloro-2-butene, 2,3,6-trichlorobenzyl chloride
or 14-dichloro-2-butene. The reaction of aniline
or N-methylaniline with 2-chlorobenzothiazole or
2,5-dichlorobenzothiazole gave 2-anilino-5-chloro-
benzothiazole (VI), 2-(N-methylanilino)-benzo-
thiazole (VII) and 5-chloro-2-(N-methylanilino)-
benzothiazole (VIII), respectively. 5-Chloro-2-
[2 - (diethylamino) - ethylamino] - benzothiazole
was obtained in 969, yield by the reaction of 2,5-
dichlorobenzothiazole with N,N-diethyl ethylenedi-
amine.

The N-nitroso N-substituted anilines were pre-
pared by the reaction of the appropriate N-sub-
stituted aniline hydrochlorides in an aqueous or
ethyl alcohol medium with aqueous sodium nitrite.

The reaction of the N,N-disubstituted aniline
hydrochlorides with an aqueous sodium nitrite
solution at 0-10°, followed by neutralization of the
reaction mixture with 109, aqueous sodium hy-
droxide gave the N,N-disubstituted p-nitroso-
anilines (XX-XXVIII). It was anticipated that



