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Previously to this paper we had given an account on our synthetic pharmacological investi-
gations carried out mainly on the field of N-tertiary aminoesters, thio ethers, unsaturated and
saturated aminopropene derivaties. Since then we have prepared the various substituted derivatives
of N-tertiary amino-methly-acid- amides and now we should like to review our syntehtic observa-
tions. gained on this field.

In the N-tertiary amino-methyl-acid-amid group we could observe that the effect exerted on
the central nervous system is malnly due to the structure.

From the N-tertiary amino acid amides, first of all, we prepared derivatives substituted by
various halogens on phenyl radicals, and they showed Sngﬁcant dxﬂ‘erences in action intensity
dipending on the position of the halogen substituent.

Besides the various halogen substituted derlvatlves we prepared benzoxy- and mtro-compounds
too.

'Among the ac1d amides the para-halophenyl derivatives showed the most mtenswe antinico-
tinic activity.

In our earlier works [1—5] we had given a detailed review on the synthesis
-and pharmacologxcal investigation [2] regardmg the different N-tertiary acetic
~acid (1) and propionic acid-esters [5].

_ Eliminating the ester structure we examined the antinicotinic activity of the
different ethers, thioethers and sulphones [4], as well as the similar effect of N-ter-
tiary aminopropene and propane-derivatives [5]. _

After preparing and investigating the basic substance (N-piperidino-methyl--
benzamide), we presumed that this compoundgroup conceals the synthesis of seve-
ral substances with intense effect on the central nervous system (C. N. §.) [6].

Among the aromatic acid amides some localanestetics and drugs acting on
the C. N. S. like xylocain, (1) (7) and Nialamide (Niamide) (I1) (8) (Chas. Pfizer
and Co., Inc.) had been detected previously to our findings.
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Therefore it was not surprlsmg to detect a valuable sedative group in the acid

" -amides.

In order to study this group more thoroughly we have carrled out a series
of synthetic investigations.

To obtain informations on the effect on the C N. S. we used the examination
of the antinicotinic activity [3]. .

Before discussing the studies on our synthetlc work we should like to deal
with the MANNICH-typed condensation of aromatic acid amides [9], our aromatic
acid amide derivatives having been prepared by this method. : -

The general formulas of our acidic amides are to be seen below.

@CO.NH.CH,—NR, R,
N

At the syhtheses' first we usually prepared the substituted benzoic acids, from
these the adequate acid amides and with the obtained acid amides by MANNICH
condensation the N-terciary-amoni<methyl-acidic amides.

@cozu' . Q c.cl .
x -
0 - CH,0 g
C.NH.CH N.R,.Ry ——— C-NH,
X . HNR‘R2 X .

Among our acid amides, but above all émong the N-tértiary-amino-methyl

-acidic amides many unkown compounds could be detected [10].

* In the following we should like to concern ourselves with the MANNICH-typed
condensation of acid amides. The first investigation with acid amides were carried
out by EINHORN, and in his first publication on this subject he described a number
of aminomethylated products of acid amides. He illustrated the proceeding reac-
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tion by the folloxing equation:
: o

’ |
R,-R,-NH + CH,0+H,N—C—R
‘ }

O

I
Rle 'N‘CHZ_NH'C'R

Later LieBERMAN and WAGNER [12] as well as HELMANN and Opitz [9] had
been studying the mechanism of the MANNICH reaction [13], and they claimed
" that formaldehyde reacted first with resulting secundery amine components and
oximethylamine - losing - water when propionated, and then transformed to a me-
zomer carbenium-imonium-ion.

This transformation was expected to be the primary agent of the MANNICH

reaction, forming a nucleophyl reaction with an electrophyl condensating partner.
RZRINH +CH,0 = RleNCHZOH +H)

(-) (H)]
>N - CH,
R,
. I +H,0.
. >N_ = CH,

The carbemum — imonium ions formed in this way, are actmg however in acidic

medium only, and this N-oximethylamine was formed again in watery medium
at pH 7.

In the case of piperidine the following carbenlum-lmomum iones are formed:

r ~
- {4
H N - GHZ
. ( .
This ion-form will then react with the substituted acid amides,
: {+)
R,N —CH, * HJ.CO.@\
: » X
R,R, N.CHZ,-NH.COQ

X
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and the N-piperidino-methyl-acid amides .will be forming. Whereas the menti-
oned mechanism explains the phenomenon of the Mannich condensation, the
reaction in alcalic medium cannot be so clearly elucidated.

As already mentioned, the halogen substituted tertiary amino methyl-acid
amides possess an intense antinicotinic activity (6), while the p-hydroxy-substi-
“tution leads to a new central spasmodic effect, and this may account for the 5—10-
times stronger efficacity in the case of p-oxy-benzamido-methyl-piperidine-HCl
compared with Metrazol ‘(14). . ‘

"~ With our later investigations we tried to throw light on the relation - of effect
and structure in the case of o-, p-, m-, oxy-benzamides. _

The nitro substituent eliminated both effects of the above structures. Finally
we should like to mention the possibility of rearrangement, which may take
place parallel to the Mannich condensation of different oxibenzamides, but
above all of the o-oxy-benzamides and possibly may account for the rather con-
trasting pharmacological effect of the oxy-benzamide-derivatives. When reacting
o-oxybenzamides to Mannich condensation in acidic medium we could equally
gain the expected o-oxy-benz-amido-methyl-piperidine and the o-oxy-2-benzamido-
4-methyl-piperidine, and this latter structure may be rearranged to substituted
di-oxy-diphenyl-methane upon the effect of heat (15). The effect divergent from
pharmacological effect ‘of the halogen-derivatives arising from the substitution of
‘0Xy may point to this phenomenon. The investigation of this problem is in progress.

Experimental

As mentioned before, it was EINHORN (11) who first studied the Mannich con-
densation of the acid amides. The essentidl point of his method is that acid amides
are reacted in methf'lnol or ethanol with aqueous formaldehyde and piperidine.

O

— | |
<_>_(c).NH2 +CH,0+NH.R,R,

s— :
<. >\~—,C.NH.CH2.N.R1.R2

Fundamentally we applied the some method too, but in some cases it has been
modified, as described later.

- Further we shall discuss the preparation of substituted acid amides as well.
As a rule acid chlorlde was prepared from substituted acid and it was ammated

with NH4OH
QgC.OH .___iO_ch——p Q’C.Cl
X 0. PCly g
H

NH,

0

||
X ,
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N-piperidino methylbenzamide was prepared from benzamide with EINHORN [11]
method.

p-bromtoluene was prepered from p-toluidine with cuprobromide and sulp-
huric acid [16], while p-brombezoic acid was prepared from p-bromtoluene by oxi-
dation with aqueous KMnO, [17].

p-brombenzoilchloride was prepared from p-brombenzoic acid with SOClz [18, 19].

p-brombenzamide, on the other hand, was prepared from p-brom-benzoil-
chloride in abs. ether at constant cooling introducing NH,-gas.

N-piperidinomethyl-p-brombenzamide may be prepared from p-brom- benzanude
with MANNICH condensation. The exact way of preparation will be discussed later.
The various o-, m-, p-halo-benzamides can be prepared through similar steps from .
adequate tolu1d1mes [16].

p-iodotoluene -was likewise made from p-toluidine [16], then oxidized with
KMnO, -and thus the proper carbonic acid was gained.

p-iodobenzoic acidchloride was made from p-iodobenzoic a01d with POCI,
or SOCI, {19] and acid chloride was converted into acid amide with the aqueous
solution of NH,OH [19]. The halobenzamides won in this way were then carried
into the MANNICH condensation.

p-tertiary-buthyltoluene was made with the method of. BIALOBZENSKI [20]s
and was transformed into p-tertiary-buthylbenzoic acid by KMnO, oxidation [21].

While preparing f-indolylacetic acid [22] we obtained B-indolylacetamide as
_by-product. Recrystallizing the fS-indolacetic-acid amide we came to the starting
material used at the MANNICH condensation.. A

p-nitrobenzoicacidamide was obtained from p-nitrotoluene with aqueous KMnO,
[23]; the starting. material was then chlorinated and aminated. :

Nicotinic acidamide was made from nicotinic acidchloride hydrochlorlde [25]
with NH,OH solution in aqueous methanol. This was furthered to MANNICH con-
densation [26].

The preparation of 4-methoxibenzioc acidamide started from 4-methox1benzmc
acid and carriedout with the previously mentioned method [27].

a-, and f- naphtozc acidamides were prepared from a-and g- naphtomtrll re-
fluxed in ethanol in an alcalic solution [29].

Phenylacetic acidamides [30] were prepared from benzyl cyanide.

3.4-dimethoxyphenylacetic ~ acidamides were made  from 3,4-dimethoxy
phenylacetomtrxl with alcalic saponification [31]. .

_ Raceme mandelic acidamide was prepated from mandelic acid heated w1th
PCl; and hydrohzed with NH,OH [32].

" When preparing diphenylacetic acidamide we started out from d1pheny1acetlc
acid [33] from which diphenylacetic acidchloride [34], further diphenylacetic acid-.
“amide was formed [35].

. 2,4-phenoxiacetic acidchloride was made starting out from 24-phenox1acetlc
acid, then aminating with NH,OH.

' The synthesis and the MANNICH condensatlon of this material will be dlscussed

later.

o-and f- naphthaleneacenc aczdamrde was prepared from o-and B-naphthalene-
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Table I.
M. p.° C Calculated %% Found % Rel. antinie
X= Summary form M. W. ) c'otinic _ Notes
basis hydro- c H [N c’ H N activity .
. chloride )

ﬁ C:ansON{ 218,1 ]38-—39 181 70,06 __8,29 12,83 | 70,30 8,15 12—~ 63 1
(0-OH) C.; His0:N; 234 95' 171 —72| 66,67] 7,69 | 11,69 66,59 7,65 | 11,90, spasmodic
oCl Ci:H,,ON,Cl 252,5| 186 165 | 61,80| 6,77 | 11,07 61,93| 7,10 | 11,30 0,5
p-Cl R OTEY BT ONZ Cl 252,5| 149,50 177 61,80 6,77 {.11,07| 62,10 6,80 | 10,91 0,5
o-Br Ci3Hy7 ON, Br 297 | 200 180 81| 52,51{ 577 | 942|5240| 570 | 9,63 0,25
m-Br C1 3H17ON, Br 297 — 173 —174| 51,52| 5,77 9,42 52,63 5,80 9,92 0,5
p-Br "CisH., ON:Br 297 153 184 52,511 5,77 9,42} 52,21 | 5,40 9,45 0,4
p-J Ci3Hi-ON.J 344 | 148 178 | 45,04| 494 | 814451 | 48 | 812 04 -
‘pterc. but. | C,;Hs ON, 274,2| 160,61 184 | 73,25| 9,56 | 10,02| 73,10|.9,45 | 10,30 2
p-NO; CisHi7O3N; 263,1 205 215 -} 59,40 |-6,50 | 15,95! 59,60 6,35 -‘16,24 0,5
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: . : ' Table II.
M. p. °C Calculated Found & ..
Rel. antini-
~-R= Summary .form M. W. cotivic Notes
: basis hydro- C H N C H N activity
chloride
NO; Ci3HisOs N, [308,1 | 151,5] 202 | 50,62] 5,19 | 18,18 | 5045 9,36 | 18,26| 0,3
. ~NOz . . :
—C”a CieH2 ON, 1279.16] 169 170 | 7090 | 7,77 [15,52| 71,13 | 791 | 1530] 04
'-g“ CraH20 0N, |248,16] 141 190 1 67,80 | 8,11-| 11,291 67,73] 8,25 | 11,43 0,5
H , . )
@—(‘:H—@ CioH2:ON, | 326,16] 157 174 | 73,60| 7.39 | 8,59| 73.81] 7,24 | 843| 04
’ ‘ ' . local ana-
—CH;—-g’@-cl- C14His 0:N:Cl| 316,94 110 195 | 53,05| 572 | 883 5280| 593| 895 = N ethetic
_©_oc;.|3 ‘ Ci4H200,N, | 248,16 137 162 | 67,80] 8,11 | 11,28] 67,50| 8,43 | 10,97 -
' _¢_mz_<©>,ocu3 CioHas O5N, |292,16] oil 163 | 6580 8,27 | 9,59| 65,40 8,35 | 9,71 ~
OCH3 —
—CH.,- CisH6ON, (2862 | — 160 | 75,60| 9,16 | 9,78| 7540] 9,12 | 9,85 1
_CH2® CisH2,ON, | 282,17) 169 178 | 76,75| 7,83| 9,93| 76,77 7,99 981 03
_.CHZ-'@ CisH::ON, [282,17) 140 | 169—71| 76,75| 7,83| 9,93 76,45| 7,91 10,12 1
_@ Ci7H20ON, |268,16] ~— 173 | 76,17] 747| 10,04| 76,05| 7,53| 1023 0,2
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Table 1.
M. p.°C Caloulated % Found %, Rel. antini-
—R= Summary form M. W. : - - cotinic Notes
. basis hydl.'O- C H N C H N activity
. ) chloride - .
@ C.7H:o0ON:| 268,16 — 173 | 76,17| 7,471 10,04 | 76,25| 7,60! 10,12 — —
nicotine
—CH=CH@ CiaH,sON,| 230,14 - 241 | 73,13 7,881 12,16 | 76,34 7,73 12,24 — like
: : ’ activity
lO curare
—@ré—Nu-C“;N ) CaoH300,N4| 358,24 oil 227 | 67,05| 839 15,62 67,20| 8,40| 15,65 - like
» . ) ) : activity
—GH2—© CiaH:0ON.| 232,16 | 118--19 | 185 | 72,35 | 8,66| 12,02| 72,20| 8,84 12,21 0,2 -
-(CH2)45— CH&’ C:4H4sON, 380,38 — 128 | 75,02 | 12,57 7,30 75,16 12,63 7,20 0,3_ —
—{'} Ci:H17ONs| 219,13 — 165 | 66,00 7,92 19,32] 66,28 8,11 19,20

56
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" acetic acid; first we made acidchloride with PCls, then acidamide with concentrated
NH,OH solution in the case of f-naphthaleneacetic acidamide [36]; naphthalene
acetonitril, however, was transformed to acidamide with cc. HCI at 40° C.

The 3,6,7,8-tetrahydro-B-naphthaleneacetic acidamide was madée from 5 6,7,8-
tetrahydro-f-acetonitril with cc. HCI at 25° C. [38].

Terephtalic acidamide was made from terephtalic acid; it was first chlorinated -
at 40° C with PCl; [39], then converted to acidamide with aqueous ammonia [40].

. Cinnamic acidamide was made from cinnamic acid with NH3, then refluxed
for 3 hours at 150° C [41].

Stearic acidamide was prepared by forming stearic acid chloride with PCl;.
from stearic acid [42], then transformed with NH,OH into amide [43].

In the following we wish to give some typical examples on the MANNICH con-
densation made with acidamides, but the physical data and analysrs of the basis
and hydrochlorides are given in table I—III.

In connection with the condensations first we should like to describe one or
two typical instances, further we want to speak abouit the cases in which the con-
densation was not performed with the usual method of the MANNICH condensation,’
either pH of the medium or the applied circumstances being different. '

The next example is a very-typical one:

" N-piperidinomethyl-p-brombenzamide. 5,7 gr p- -brombenzamide [19] and 2,29 gr
piperidine was dissolved in 15 ml abs. ethanol and the solution of 2,45 gr 389
aqueous formaldehyde. Refluxed for 4 hrs. at 145° C. The hot solution was filtered
and evaporated in vacuo (5,8 gr). The gained crystallic residue was twice recrys-
tallized from ethanol, HCIl in abs. ethanol M. p.: 153° C. The hydrochloride of
the basis was prepared, with m. p.: 184° C. (The data of the analysis are shown
in table I.) :

N-piperidino-methyl-p-iodobenzamide. Warm 6,8 gr. p-iodobenzamide (16) and
2,38 gr piperidine was dissolved in 30 ml dloxane then 3 ml 59 NaOH solution
and- 2,4 gr 389 formaldehyde was added. The mixture was refluxed on water bath -
for 20-minutes, the hot solution filtered and distilled water added until opalescense
began. For some hours it was left at room temperature and the crystals ﬁltered
M. p.: 148°C.

Hydrochloride was made from the basis gained with abs. etheric HCI. M p
178° C (Table 1.)

2,4-dichlorophenxoiacetic acidchioride. 40 ml freshly distilled SOCI, was added
to 20 gr 2,4-dichorophenoxiacetic acid. The won solution was heated for 2 hours
on water-bath. After cooling, the collected precipitate was filtered, the exess of
SOCI, distilled at decreased pressure and the residue fractionately distilled. The
b. p. of 2,4-dichlorophenoxiacetic acidchloride is 122° C. (2 mm of mercury.)’

2,4-dichlorophenoxiacetic acidamide. 70 ml cc. NH, solution was added to
2,4-dichlorophenoxiacetic acidchloride at constant stirring and cooling. The formed
acetic acidamide segregated as a preécipitate. The precipitate was filtered, made
ion-free by washing with distilled water, and the obtained raw product was many
times recrystallized from ethanol. M. p. 159° C. Calculated: N: 6,3 found: N: 6,25.

N-piperidionomethyl-2,4-dichlorophenoxiacetic acidamide. On heating 1,95 gr
. piperidine 5 gr. 2,4-dichlorophenoxiacetic acidamide was dissolved in 40 ml abs.
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ethanol and 1,9 gr 38% formaldehyde added to the warm solution, then refluxed
for 10 hrs on water bath, filtered and kept in an ice box for 24 hrs. The crystals
. were filtered out. M. p.: 110° C. (Table I1.) The bases dissolved in abs. ethanol
and the hydrochloride was obtained when treated with the calculated amount of
HCI in abs. ethanol. M. p.: 195° C. (Table -11).

N,N'-dipiperidinomethylterphtalic acidamide. The mixture of 5gr terephtalic
acidamide (40), 5,2 gr piperidine, 5 gr 389 formaldehyde and 30 ml abs. ethanol
was refluxed on water bath for 3 hours. The solution was filtered, then the solvent
distilled at decreased pressure. A viscous substance remained, which was then
transformed into hydrochloride in abs. etheric hydrochloric acid, isolated, recrystal-
lized from acetone. M. p.: 270° C. (Table 11).

% ok ok
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- M3¥YEHME JEVICTBUSI MEXAY SH3MOJOTHUECKHUMHU U XI/IMI/I‘-IEC}\I/IMPI
CTPOEHI/ISIMH BELIECTB, OEMCTBYIOUMX HA HEHTPAJIbHbIM
HEPBHBIFT MO3T

[1I. CUHTE3 TEPHUMEPAMWHOBDBIX-AILIMJIAMUIOB
Ul deavdeax, b. Marcosuy 1 F. Hopcac

Ilociie CHHTETHYeCKHX H (apMaKOJIOTHUECKHX H3Y4YeHHHl TepuHepaMuHe3dHpoB, THO-
%(HpPOB, HACBIIEHHLIX H HEHACHILIEHHBIX AMHHONPOMNECHOB, ObIIM CHHTE3HDOBAaHbI Pa3JIHUHble
3aMelleHHble NPOM3BOJIHEIE TePLHePAMHHOBHIX-auMiavi103. M B HacTOSIMX HCCHeIOBAHHSX. -
Hab/oaanock, 4To AeHcTBUe HA LEHTPAJIbHLI HepBHLIH MO3r, B GOJLIIOM pa3Mepe, 3aBHUCIT
oT crpoeHHs. M3 TepunepaMuHeBbiX-auHNaMHIoOB GbIM cjedansl, T/aBHbE ofpasoM, ia
dbenuanoil rpynre, pasjxuHble, 3aMelUeHHble IPOH3BOMNKEIE TaJOreHOM. 3aBHCHMOCTH OT
[OMOXKEHHA TaJioreHd, H3YUYeHHple BOINECTRAa [MOKa3wnBadd GOJMBWUYK) DPAa3HHULY B HHTEBCHB—
HOCTH. KpoMe Toro Onuin cheniaunl OEHBOKCH- H HHTPO-coepuHeHws, M3 anmaamupos P-
raJogeHHJIOBEE NPOH3BOJHLIE IIGKA3bIBAJH CaMCe HHTZBCHBHOE AHTHHHKOTHHOBOE HeHCTBHE-




