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ture at 0.05 mm. afforded 799, of the excess isocyanate, b.p.
71-72°. To the residue was added 50 ml. of carbon tetra-
chloride and the insoluble solid, m.p. 284°, 3.7 g., was fil-
tered from the mixture. To the filtrate was added 100 ml. of
petroleum ether (b.p. 30-60°) and after chilling, the crude
product II, 14.0 g., was obtained. The filtrate was reduced
in volume and 4.4 g. (total crude yield 63%) of solid, m.p.
150-160°, was obtained. Recrystallization of the two crops
of crystals from acetone allowed the isolation of II, m.p.
160-161° (lit.,2 m.p. 162-163°). The total weight of the
acetone-insoluble solid (probably N,N’-bis(1-naphthyl)urea
or the isocyanate dimer) was 6.0 g. An analytical sample of
II was recrystallized from aqueous acetone and yielded
small, colorless needles, m.p. 159-160°.

Anal. Caled. for CszzsN?Oa! O, 7188,‘ H, 5.82; N,
5.78; OCH,, 6.40. Found: C, 72.54; H, 5.88; N, 5.94;
OCH;, 6.02.

The product II gave a positive test for a methyl ketone
using the alkaline sodium nitroprusside reagent.® The
infrared spectrum of II had bands at 3322 and 3413 cm.™!
(free and bonded NH, respectively®) and at 1701, 1725,
and 1734 cm.~!. The near infrared spectrum of a solution of
II in benzene showed & strong band at 4826 cm.~! but no
band in the range 6667-7042 cm.~!. A 2-g.sample of II was
heated at 170° below 1 mm. pressure and a small amount of
liquid was distilled from the melt by heating to 195° at 0.1
mm. Reaction of this liquid with ethanol gave ethyl 1-
naphthylurethane, identified by melting point and mixture
melting point with an authentic sample.

(2-Methoxymethyl-2-methyl-3-oximino)butyl 2,4-bis(1-
naphthyl)allophanate (III) was prepared by refluxing for
2 hr. a solution of II, hydroxylamine hydrochloride, and
pyridine in absolute ethanol. The oxime (809 yield), after
three recrystallizations from aqueous ethanol, had m.p.
168-169°.

Anal. Caled. for CuHyNsQs: C, 69.72; H, 5.85; N,
8.41. Found: C, 69.76; H, 5.78; N, 8.34.

The infrared spectrum of III showed a broad band at
about 3268 em. ! (free and bonded NH and OH®) and three
well resolved bands at 1690, 1727, and 1733 cm. 2.
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Mannich Bases and Aromatic Amines in
Amine Exchange Reactions

NAZAR SINGH AND SUKHDEV SINGH

Department of Pharmacy, Punjab University, Chandigarh-3,
India

Received December 18, 1961

It was of interest to determine if Schiff bases
could be obtained by reaction of hydrochlorides of
Mannich bases with primary arylamines in the pres-
ence of a condensation agent.

After a mixture of S-dimethylamino- (I) or 8-
piperidinopropiophenone hydrochloride (II), ani-
line, zinc chloride-aniline complex,? and ethanol had

(1) V. M. Thaker and R: €: 8Bhah, J. Indian Chem. Soc., 36, 251
(1949):
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been refluxed, the reaction product isolated in each
instance proved to be @ - phenylaminopropio-
phenone. It was evident, therefore, that amine
exchange reactions, instead of Schiff base forma-
tion, had taken place; these reactions are similar to
those which have been reported?—¢ for Mannich
bases or their salts and aliphatic amines,

When I or II was allowed to react with other
aromatic amines such as p-chloroaniline, p-tolui-
dine, p-anisidine, or p-phenetidine, the products,
@-arylaminopropiophenones, obtained from inter-
action of either I or II with a specific amine were
identical.

In order to establish identity, the g-arylamino-
propiophenones were synthesized from gB-chloro-
propiophenone and the required arylamine. G-p-
Toluidinopropiophenone was also obtained when I
was heated under reduced pressure and the phenyl
vinyl ketone formed was allowed to react with p-
toluidine.

In an attempt to obtain a Schiff base of the de-
sired type in a different manner, a mixture of equi-
molar amounts of acetophenoneanisil, dimethyl-
amine hydrochloride, paraformaldehyde, and eth-
anol was heated for two hours on a water bath; only
oily intractable material was obtained.

Experimental

B-Arylaminopropiophenones (Table I).—A. A mixture of
the hydrochloride of the Mannich base (I or II) (0.02 mole)
the required amine (0.02 mole), and 25 ml. of absolute
ethanol was refluxed for 6 hr. After 12 hr. at room tempera-
ture, the precipitate was recrystallized from absolute ethanol.

B. A mixture of g-chloropropiophenone’ (0.0065 mole),
the required amine (0.015 mole), and water was heated for
30 min. at 100°, cooled, and the precipitate was recrystal-
lized from ethanol.

The melting points and mixed melting points of cor-
responding products prepared by methods A and B were
identical.

The products are insoluble in water, slightly soluble in
benzene and ether, and soluble in chloroform.

The hydrochlorides, which are insoluble in water, were
prepared by mixing & solution of g-arylaminopropiophenone
in dry acetone with dry acetone made acid to congo red by
passing in dry hydrogen chloride, and recrystallizing the pre-
cipitate from alcohol.

B-Anilinopropiophenone hydrochloride and g-p-pheneti-
dinopropiophenone hydrochloride separated only on trit-
uration after addition of ether. The former was recrystal-
lized from alcohol-acetone mixture. The hydrochloride of
B-p-toluidinopropiophenone was recrystallized from alcohol-
ether mixture.

8-p-Toluidinopropiophenone.—Compound I (4.0 g.) was
heated in an oil bath at 160-170° under 18 mm. pressure.
The phenyl vinyl ketone which distilled (1.8 g.), b.p. 114~
116°/18 mm., was dissolved in chloroform and refluxed with

(2) E. E. Howe, A. J. Zambito, H. R. Snyder, and M. Tishler, J.
Am. Chem. Soc., 67, 38 (1945).

(3) H. R. Snyder and J. H. Brewster, ibid., 70, 4230 (1948).

(4) H. R. Snyder and E. L. Eliel, ibid., 70, 4233 (1948).

(5) H. R. Snyder and J. H. Brewster, ibid., T1, 1058 (1949).

(6) H. R. Snyder and W. E. Hamlin, 7bid., 72, 5082 (1950).

(7) J. Kenner and F, 8. Statham, J. Chem. Soc., 309 (1936).
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TasLe I
6-ARYLAMINOPROPIOPHENONES
C:H;COCH,CH,NHR
Yield, ~—-Carbon, %—— ~—Hydrogen, %-— —Nitrogen, %-— —~—Chlorine, %—
R M.P. % Formula Caled. Found Caled. Found Caled. Found Caled. Found
CeH; 111-112%  55° 66° C;sHi:ON 80.00 80.01 6.66 6.70 6.22 6.20
CeH; 150-151¢ Ci;:HicONCI 5.35 5.62 13.57 13.74
p-CIC:H, 136-138 39 58 Ci:Hi,ONCI 60.36 69.41 5.40 6.03 5.40 5.11
p-C1C:H, 1602 C1:Hi;:ONCl, 4.73 5.07 23.98 24.39
p-CH,CeH, 113-114 62 66 C;Hi;ON 80.34 79.73 7.11 6.73 5.8 5.50
p-(‘HaCsHQ 137"'138‘1 CmegONCl 5. 08 5.45 12. 90 13.65
p-CH,;0C:H, 114-115 40 53 CisH1 0N 75.29 74.86 6.66 6.38 5.49 5.91
p-C.H;0CH, 105-106 37 52 CrHy50.N 75.70 75.46 7.06 7.29 540 5.23
p-C.H;OCeH, 154-155¢ Ci7HyO:NCl 4.58 4.83 11.62 11.91

@ Reported m.p. 111-112°, J. Kenner and F. S. Statham, J. Ckem. Soc., 299 (1935). ? The yield reported in this column

is that obtained by the use of S-dimethylaminopropiophenone.
¢ Hydrochloride.

B-piperidinopropiophenone was employed.

1.4 g. of p-toluidine for 30 min. The solvent was removed,
and the residue was recrystallized from ethanol; m.p. and
mixed m.p. 113-115°.
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Most reactions involving organic substituent in
silanes, particularly those in which the functional
group is separated from the silicon atom by only
one methylene group, are only slightly affected by
the presence of silicon and are not very different
from those of analogous purely organic compounds.?
Since many derivatives of s-triazine can be obtained
by nucleophilic displacement reactions with chloro-
s-triazines,® it seemed to us that one route to the
preparation of s-triazines having silicon-containing
substituents would lie in the treatment of chloro-s-
triazines with various nucleophilic carbon-functional
silanes. In this paper we wish to report the success
of this approach, which has led to the preparation
of the s-triazine derivatives I-III by the reaction of
the appropriate silicon-containing amine, alcohol,
or thiol with 2,4-diphenyl-6-chloro-s-triazine (IV).

N.
CGH.,,—(f \‘clf—x

N. N
§(lj/
C5H5
I. X = NHCH,Si(CHs)s
II. X = OCH,Si(CH;);
III. X = SCH.Si(CHs)s

(1) Present address: Melpar, Inc., Falls Church, Va.

(2) P. D. George, M. Prober, and J. R. Elliott, Chem. Rev., §6, 1065
(1956).

(3) E. M. Smolin and L. Rapoport, “‘s-Triazines and Derivatives,”
Interacience Publishers, Ine), New York, N. Y., 1959, pp. 53-62.

¢ The yield reported in this column was obtained when

The reaction with the silicon-containing amine was
extended to other chloro-s-triazines to form 2,4-
diamino - 6 - trimethylsilylmethylamino - s - tria-
zine (V) and 2,4,6-tris(trimethylsilylmethylamino)-
s-triazine (VI). It seems likely that a large
number of silicon-containing derivatives of s-
triazine are accessible through reactions of chloro-
s-triazines with carbon-functional silanes.

Because of the extremely low water solubility of
the silanes their reactions with chloro-s-triazines
were carried out in nonaqueous solvents. The
amino-s-triazines I, V, and VI were prepared in
benzene from the chloro-s-triazines and trimethyl-
silylmethylamine in the presence of triethylamine.
Attempts to obtain II and III using triethylamine
as the hydrogen chloride acceptor were not success-
ful, and these compounds were synthesized through
the interaction of the chloro-s-triazines and the
sodium alcoholate or thiolate. It is probably that
the slight electron-releasing effect of silicon,
which makes trimethylsilylmethylamine a strong
base,%5 favors the reaction with chloro-s-triazines;
however, the low reactivity of alcohols and thiols
toward chloro-s-triazines® does not seem to be
greatly affected by the presence of silicon.

Experimental

2,4-Diphenyl-6-trimethylsilylmethylamino-s-triazine
(I).—A solution of 0.10 mole of trimethylsilylmethylamine®
(b.p. 94-95°/756 mm.) and 0.13 mole of freshly distilled
triethylamine in 200 ml. of dry benzene was placed in a
500-ml., three-necked flask equipped with a mechanical
stirrer, reflux condenser, and dropping funnel. Provision
was made for keeping the entire system under an atmosphere
of dry nitrogen. Stirring was begun and 0.10 mole of 2,4-
diphenyl-6-chloro-s-triazine” (IV) in 100 ml. of benzene was
added over a period of 1 hr. The mixture was then heated
to reflux and stirring continued for 6 hr. After cooling,
the precipitate of triethylamine hydrochloride (0.074 mole,
749,) was filtered off and the filtrate was evaporated to
dryness under reduced pressure. Upon recrystallization of

(4) J. E. Noli, B. F. Daubert, and J. L. Speier, J. Am. Chem. Soc.,
78, 3781 (1951).

(5) L. H. Sommer and J. Rockett, ibid., 78, 5130 (1951),

(6) H. Schroeder, ibid., 81, 5659 (1959).

(7) R. Ostrogovich, Chem. Zig., 86, 738 (1912).



