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The reaction of ethyl esters of arylhydrazides of oxalic acid with indolylmagnesium
bromide has given arylhydrazides of N-indolylglyoxilic acid which, by reaction with
benzoyl chloride, have been converted into 8-aryl-6-benzoylhydrazides of N~indolyl-
glyoxilic acid. The reaction of arylmagnesium halides with arylhydrazides of indolyl-
glyoxilic acid has given arylhydrazides of diarylglycolic acids., The spectra of the aryl-
hydrazides of N-indolyglyoxilic acid have been studied.

Indolylmagnesium halides react with esters to form N or C derivatives, Thus, depending on the re-
action temperature, indolylmagnesium bromide reacts with ethyl formate [2] to form, in the cold, N-formyl-
indole, and, in the hot, 3-formylindole. The reaction with ethyl oxalate gave N,N'-oxalyldiindole [3].

Lapkin and Dormidontov obtained esters of indol-1-yl and indol-2-ylglyoxilic acids by the reaction of
indolylmagnesium bromide with oxalic acid esters, The formation of the products of the N or 2~ or 3-C
substitution in reactions of indolylmagnesium bromides can be explained by the structure of this Grignard
reagent as a strongly ionic resonance hybrid [5]. The occurrence of the reaction at one nucleophilic cen-
ter or another of this hybrid depends on the nature of the reagent and the reaction conditions,

The present investigation was carried out to determine the influence of the replacement of one
ethoxy group in diethyl oxalate by an arylhydrazine residue on the course of the reaction with indolylmag-
nesium halides., We have shown that indolylmagnesium bromide reacts with ethyl esters of arylhydrazides
of oxalic acid at a ratio of 3:1 to form goodyields of arylhydrazides of N-indolylglyoxilic acid (when the
amount of Grignard reagent is increased, resinification takes place),

+ CgH ;NMgBr =
ArNHNHCOCOOC,H, ————— ArNHNHCOCO—N; I
1

Even after the first crystallization; the substances melted in a narrow range, which shows the individ-
uality of the compounds obtained and the absence of contaminating 2~ or 3-C isomers.

The substances synthesized (Table 1) are light yellow crystals insoluble in water, sparingly soluble
in ether, and readily soluble in benzene, toluene, ethanol, and glacial acetic acid. Their benzoyl deriva-
tives (Table 1) are colorless. Benzoylation led only to monobenzoyl derivatives with the acyl residue at-
tached to the hydrazine nitrogen, which confirms the structure of compounds I.

In the IR spectra (Fig. 1) taken in solution, for compound I in the 3000 cm™! region there are bands
with frequencies of 3426, 3330-3340 and 3175 cm~!, and on passing to the crystals there is a lowering
of the frequency of the first two bands connected with the inclusion of the NH groups of the hydrazine part

*For Communication LXVI, see [1].
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Fig. 1. IR spectra (the dashed
line shows the spectra of 0.2 %
solutions in CCl,,l 5 mm): 1)
phenyl-, 2) o-tolyl-, 3) o-bromo-
phenylhydrazides of N-indolyl~
glyoxilic acid; 4) f-phenylhyd-
razide of N-indolylglyoxilic
acid.

TABLE 1

ArNHNHCOCO——Né __!

N, %
Ar mp, *C Empirical formula found calcu-
lated
CgHg 160—161 CisH3N30, 15,4 15,0
0-CH3C6H4 158~-159 C|7H15N302 14,2 14,3
m-CH3CesH, 152-—153 -C17HsN;0, 14,2 14,3
p-CH5C5H4 164—165 Cl?Hlstoz 14,0 14,3
O-CH30CGH4 143—144 C17H15N303 13.3 1 3,6
3,4-(CH3)2CsHs 179—180 Ci1sHi7N5;0; 139 13,7
0-CICgH4 153—154 C16H2CIN3O, 13,7 13,4
m-ClCeHy 170—171 C16H2CIN;3Oy 13,6 13,4
p-ClCsH, 190—191 C16H2CINgOq 13,7 13,4
0-BrCeH, 173174 C16H19BrN3O, 11,5 11,7
m-BrCgHy 176~176 C16H12BrN3O, 11,4 117
p-BrCeHy 183—184 CieH12BrN;O, 11,9 11,7

*Solvent for crystallization: toluene.
1 Solvent: glacial acetic acid.

of the molecule in hydrogen bonds. In these circumstances the fre-
quency of the third does not change, and this band is also present in
the benzoyl derivative. It may be assigned to the stretching vibrations
of the CH bonds of the pyrrole part of the indole ring. In the 1600
em™t region for compound I'there are two bands of carbonyl groups the
frequencies of which rise in solution in view of the liberation of the
carbonyls from hydrogen bonds. The benzoyl derivative has yet ano-
ther carbonyl band. Because of the absence of substituents in posi-
tions 2 and 3 of the indole ring, in the compound studied there is a
band at 720-730 cm™~! corresponding to the cis CH==CH group in the
indole ring [6].

To confirm the structure of the compounds I synthesized, the
NMR spectrum of the phenylhydrazide of N~indolylglyoxilic acid was
obtained (it was recorded and interpreted by L. M. Alekseeva, to
whom the authors express their deep gratitude), In the NMR spectrum
(Fig. 2), the signals of the protons of the benzene and indole rings are
found in the region from 6.5 to 8.5 ppm. From the general pattern it
proved possible to isclate two doublets at 6.7 and 7.94 ppm with a
spin-spin coupling constant of 3.5 Hz, This value of the constant
agrees with the value of Joz, B of the pyrrole ring of indole [7]. This
permits the doublet at 7.94 ppm to be assigned to the a-proton and the
doublet at 6,7 ppm to the f-proton of the pyrrole ring of indole and to
deduce that compounds I are N-substituted indoles.

In the UV region (Table 1) for compounds I two maxima are
observed which differ somewhat in wavelength and extinction accord-
ing to the nature of the aryl residue attached to the nitrogen, which is
analogous to the UV spectra of N-acetylskatole [8] and N-acetyl-2,3-
dimethylindole [9].

On reaction with arylmagnesium halides, compounds I are converted into arylhydrazides of diaryl-
glycolicacids, like tertiary amides of carboxylic acids, which on reaction with organomagnesium compounds
give ketones [10]. In our case, the arylhydrazide of an o-oxo acid formed initially reacts with an excess of
the Grignard reagent to form a tertiary alcohol group:
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UV spectrum (in ethanol) [ Benzoyl derivatives
K band B band |Yield, N, %
.~a c: ————
P || Mmas | 105 ¢ % | .mp,*C empirical formula found | calou-
nm |8 “lom | %8 lated
244 | 440 | 288 | 385 | 88 224—225% CasH 7N303 11,2 10,9
240 | 4,41 | 290 | 3,84 | 60 178—179 CasHgN;03 10,3 10,6
244 | 434} 200 | 384 85 [48—149 CosH1eN3O3 10,3 10,6
242 1 439 | 292 | 384 | 98 196—197 CyyH ) eN3O;5 10,5 10,6
— — —_ — 82 _ — — —
— | — 1 — | — | 97 | 159—160 | CasHauN;Os 10,2 10,2
— — — — 79 — — — —_
- N _ | s _ — — —
244 | 4,50 | 290 | 390 | 52 —_ — — —
246 | 432 | 292 | 387 | 84 — — — —
244 | 4,42 | 288 | 394 97 —_ — — —
246 | 443 | 294 | 388 | 82 208200t CasH1sBrNsQg 9,1 9,1
TABLE 2,
#pr.
d pr, A
X ‘ R | mp, °C “ Yield, % 1
1
H i CeHs l 143144 75
H p-CHzCeHy ‘ 168—169 60
H .p-ClICeH, 168—169 20
H CeHsCH, 210—212 58
0-CH; | p-CH3CeHy 174—176 99
o-CHs CsHsCH, 198—200 62
p-CH, oHs 161—163 46
p—CH3 p—CH3C5H4 150—1 52 89
0-CH;0 CeHs 206—207 80 e amana L —
! 8 7 6ppm
Fig. 2. NMR spectrum of the phenyl-
hydrazide of N-indolylglyoxilic acid.
+ RMgBr + RMgBr
ArNHNHCOCONC H; ———————= ArNHNHCOCOR ——— ArNHNHCOC(OH)R,
—BrMgNC, H; + H,0

The compounds obtained are shown in Table 2 and are identical with the compounds obtained by the
reaction of ethyl esters of arylhydrazides of oxalic acid with arylmagnesium halides [11-15]. Their identity
was shown by mixed melting point tests and UV spectra. Arylhydrazides of N-indolylglyoxilic acid do not
react with alkylmagnesium halides and with «-thienylmagnesium bromides,

EXPERIMENTAL

Phenylhydrazide of N-Indolylglyoxilic Acid. An ethereal solution of 7,0 g (0,06 mole) of indole was
added to the ethylmagnesium bromide obtained from 2.9 g (0,12 g-at.) of magnesium and 13.1 g (0,12 mole)
of ethyl bromide, and the mixture was heated on the water bath for 1 hr, Then 4.2 g (0,02 mole) of the
ethyl ester of the phenylhydrazide of oxalic acid [11] was added, and the reaction mixture was heated for
1 hr and decomposed with dilute acetic acid. The reaction product precipitated. Yield 4.9 g. Found, %:

C 68.7; H 5.0, Calculated for C;gH;3N;0,, %: C 68,8; H 4.6, Found: 2 active hydrogen atoms.

The other compounds I were obtained similarly from the appropriate esters (Table 1).
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The B-aryl-f-benzoyl hydrazides of N-indolylglyoxilic acid were obtained by heating a benzene solu-
tion of one of the arylhydrazides with benzoyl chloride (see Table 1).

Phenylhydrazide of Benzilic Acid. 2.8 g (0,01 mole) of the phenylhydrazide of N~indolylglyoxilic acid
was added to the Grignard reagent obtained from 1,2 g (0.05 g-at) of magnesium and 7.9 g (0.05 mole) of
bromobenzene. The reaction mixture was heated for 40 min and was decomposed with dilute hydrochloric
acid. Yield 2.4 g, A mixture with the substance obtained as described previously {11] gave no depression
of the melting point (see Table 2). The IR spectra were measured on an IKS-14 spectrophotometer for
mulls in paraffin oil and solutions in CCl,. The NMR spectra were taken on a 4H-100 spectrometer in a2 mix~
ture of dimethyl sulfoxide and CCl, and with the addition of CD,OD. The UV spectra were obtained on an
SF-4 spectrophotometer,
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