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Some novel Mannich reactions are described involving indole, benzotriazole, 5,6-dimethylbenzotriazole or v-triazole with

formaldehyde and a number of primary aromatic amines.
the secondary aromatic amine.
and the aromatic amine.

Although primary aliphatic amines are widely
used in the Mannich reaction, the use of primary
aromatic amines has been little explored and there
are in the literature but few instances of their suc-
cessful use. One of the earliest uses involved ace-
tone, aniline hydrochloride and benzaldehyde and
gave 1,2 6-triphenyl-4-piperidone.? Xojic acid also
undergoes the Mannich reaction with aniline, p-
toluidine or p-bromoaniline and paraformaldehyde,
combining two anilinomethyl groups.* Still an-
other reaction entailing the use of primary aromatic
amines is the formation of sym-2-nitro-2-alkyl-
N,N-diphenyl-1,3-propanediamines frcm the inter-
action of 1-nitroalkanes, aniline and formaldehyde.?

Many others have attempted the use of primary
aromatic amines but, with the exception of the
above cases, have had little success. Mannich,
one of the first to investigate the use of such am-
ines,® was unable to condense aniline with antipy-
rine and formaldehyde. Amal’ was unable to
prepare the Mannich bases from aniline or p-
aminobenzenesulfonic acid. Studies with 2-meth-
vifuran® have shown this compound to react read-
ilv with primary amines and formaldehyde but to
give only resins when aniline was used. In gen-
eral, under the usual conditions of the Mannich re-
action, primary aromatic amines condense rapidly
with aldehyde to give polymers and resins.

The present paper® describes a number of new
Mannich reactions in which N-heterocycles with a
labile hydrogen were found to condense as

R 4 HCHO + H,NR’ —> RCH,NHR’ 4+ H,0
I 11

Fifteen Mannich bases!® were prepared where I, the
N-heterocycle, was indole, benzotriazole, 5,6-di-
methylbenzotriazole or v-triazole, and R’ was the
naphthyl, phenyl or p-SO;NH,, NO., CO.H or
OCH; substituted phenyl group. Two of these
compounds, N*-(3-indolemethyl)-sulfanilamide and
3-(p-carboxyanilinomethyli-indole, also were ob-
tained in 5%, vield by the displacement of the di-
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(10) The anilinomethyl, #-CO:H, $-C2HsOOC, p-CHO and p-O:N-
anilinomethyl derivatives of 5,6-dimethylbenzotriazole and the p-
carboxyanilinomethy! derivative of v-triazole were submitted to the
Sloan~Kettering Institute for antitumor tests against Sarcoma 180. No
significant anti-tumor activity was found for any of these compounds.

Under the conditions employed the compound isolated is usually
Several Mannich bases also were synthesized by N-exchange reactions between gramine
A possible mechanism for the reaction is discussed.

methylamino group of gramine (3-dimethylamino-
methylindole).

———CILN(CH,),
H + H,NCHR-p —n
N l —HN(CHy),
H
T ———CH,NHCH,R"p
| HCHO
HXN(CH;), SN
| H
7 N—
| + HCHO + H,NCH,R"p
N\ \A\'/M
H

where R’ = CO.H or SO.NH,

Reactions all proceeded at room temperature or
lower in methanol-water or ethanol-water medium
of pH 6.4 to 6.7 and, in general, gave yields of bet-
ter than 409,. Compounds of type II where R is
indole were unstable when heated in polar sol-
vents and could not be crystallized in this way.
Boiling in water several minutes gave a definite
qualitative test for free amino group, indicating
hydrolysis to the starting amino compound.

Several exceptions to the general reaction scheme
were found. p-Nitroaniline with indole and form-
aldehyde in a medium of pH 6.7 did not give the
expected 3-(p-nitroanilinomethyl)-indole, but bis-
(4-nitroanilino)-methane instead. Likewise, o-ni-
troaniline gave a very low yield of bis-(2-nitroani-
lino)-methane.

Attempts to use the secondary Mannich amines
as the amine compound for another Mannich con-
densation failed in two cases tried. v-Triazole (2
moles), 2 moles of formaldehyde and 1 mole of p-
aminobenzoic acid did not give the expected tertiary
amine but the secondary amine instead. 1-(p-Car-
boxyanilinomethyl)-benzotriazole (1 mole) with 1
mole each of formaldehyde and benzotriazole under
the same conditions of reaction as for the formation
of the secondary amines, or even after refluxing one
hour in methanol, gave back the starting materi-
als. The second hydrogen of the aromatic Man-
nich base is therefore much less reactive and will
not undergo a further condensation.

The first step in the mechanism of these reac-
tions may be the formation of the N-methyleneani-
line Schiff base, ArN=CH,, or of the bisanilino-
methane. The latter, if formed, would he ex-
pected!l!? to break down into the Schiff hase under
the slightly acid conditions employed.

(11) N. 8. Drozdov, J. Gen., Chem. USSR, 1, 1171 (1931).
(12) J. K. Simons, TH1s JoUrRNAL, 89, 518 (1937).
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CH: + H,O

Step 1: ArNH; + HCHO —> ArXN:
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or

2ArNH, + HCHO —> ArNHCH,NHAr + H;0

ArNHCH;NHAr —> ArN

CH. + ArNH,

The Schiff bases, because of their unsaturation,
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readily polymerize, usually to the trimer, e.g., ani-

In

the trimer, anhydroformaldehydeaniline %14
the presence of a compound with a labile hydro-
gen the Schiff base reacts rapidly to give the second-
ary Mannich amine.

line with formaldehyde in methanol-water gives

‘
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<~ AN*H + OHOH + HYA

Step 2: ArN=CH, + RH —> ArNHCH;R
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(a) By a Mannich

This solid, a mixture of the

Experimental
The following procedures are representative of the syn-

theses performed.

N¢(3-Indolemethyl)-sulfanilamide.
Reaction.—Four milliliters of 409, aqueous formaldehyde

was added dropwise to a well-stirred ice-cold solution con-

pending largely on the lability of the hydrogen of
the heterocycle, it is assumed that this second step
takes place faster than the trimerization of the
Schiff base.

taining 4.68 g. (0.04 mole) of indole and 6.88 g. (0.04 mole)
of sulfanilamide in 60 cc. of methanol and 20 cc. of water.

After the mixture had been stirred 30 minutes at room tem-
stirred an additional hour at room temperature, filtered, and

washed with cold methanol.
desired compound and unreacted sulfanilamide, was purified

perature, a precipitate formed. The mixture was then
by fractional precipitation.

Under the reaction conditions employed and de-

The crude material (5 g.) was

dissolved in 60 cc. of 5%, sodium hydroxide solution, col-
lected, and reprecipitated with glacial acetic acid. A first

fraction of 2.8 g. {obtained with the medium still on the
alkaline side), after being washed with water, methanol, and

ether, melted at 178-181°.

was obtained.

A second fraction of 1.5 g. also
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(b) By a Gramine Replacement Reaction.—Sulfanilamide
(3.4 g. 0.012 mole) and 4 g. of gramine (0.023 mole) were

refluxed 2 hours in 80 ce. of 959, ethanol.

Pre-

The solvent then

was evaporated and the dry residue washed with water and

dissolved in 40 cc. of 5% sodium hydroxide solution.
cipitation with glacial acetic acid gave a solid identical with

the material obtained from procedure (a).

PRINCETON, N. J.

SHUOHOD-¢

SHYOPHEDEOD-¢

CHPON(*HD)-4
\.:50
uHHc.O

‘HD
HONO4
HDOPHD-¢
HEOHYOD¢
mmoo
SHPDHA0D-¢
SHEONH-¢
*HINO¢
HPOH0D-¢
‘HYOSNH¢
HYINFO@
HYONO¢
A

(13) G. Pulvermacher, Ber., 25, 2765 (1892).

(14) K. Frey, Hely. Chim. Acta, 18, 491 (1935).
(15) H. Kihn and O. Stein, Ber., 70, 567 (1937).

oGO St graa3eIy ur pajtodas yutod SunpPW -
"POyIdRds dsam 3doaxo ‘pajossrodun pue Arejides Aq aae sjujod JuijPow [y

9ozZRIL] ~A
S[OZELOZUQIAIWIN(-9'G
3]0ZB1II0ZUIG[AYISMI(]-9’C
9]0ZRIIIOZUIQIAYIIWI(T-9‘C
S[OZBLIJOZUBQIAYIdWI(-§'C
9[OZELIJOZUI[AYIdUI(T-9*C
SJOZBUIOZUIGIAYIWI(]-O‘C
J[0ZBINOZIRIAYIBWI(I-'G
OJOZBINOZUQIAYIMWI(]-G°C
Jjozeoziag
S[0ZBLIJOZUdY
9[0ZBLIJOZUIF
3[0ZBINOZUdg

sfopuy

Jlopuy

Jopuj

Sfopuy

116

L1
91
er
¥
g1
Gl
IT
01
6
8
L

9

RS S S

—~ N



