INDOLE DERIVATIVES
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Reactions between 3-chloroacetylindole and aromatic aldehydes, leading to the formation
of the a~oxo epoxides I-IV, have been performed. The reaction of the latter with piperi-
dine and dimethylamine has given a-hydroxy-S~amino ketones of the indole series,

The Darzens reaction for aldehydes and ketones of the indole series has been considered previously
[1]. It appeared of interest to investigate this reaction using an indole radical as the methylene component,
With this object, in the present work we have studied the reaction of 3-chloroacetylindole with aromatic

aldehydes.
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The aryl indol-3-yl oxo epoxides I-IV were obtained in quantitative yields. The presence in the
aromatic ring of the aldehyde of strong electron-donating substituents hinders the reaction; thus, for ex-
ample, it does not take place with vanillin, anisaldehyde, and p-dimethylaminobenzaldehyde, ' The structure
of the oxo epoxides obtained was established by analysis and spectroscopy. The UV spectra of compounds
I-1V are similar to those of 3-acetylindole. The IR spectra have characteristic absorption bands of a C =0
group at 1630 cm~!, of an aromatic system of bonds at 1610 cm~!, and of an NH group at 3210 cm™!, Tn
the PMR spectrum of compound I there are two doublets at § = 4,24 and 4.45 ppm interacting with one ano=
ther with a spin-spin coupling constantJ =1,8 Hz, The magnitude of J permits the signals to be assigned
to the protons of a three-membered oxide ring probably present in the trans position. The molecular
weights of the oxo epoxides I-IV were determined mass-spectrometrically (Table 1),

TABLE 1, Characteristics of the @-Oxo Epoxides Synthesized

Molecular Found, 7
Com-|mp, °C | Empirical weight ound, % Caleulated % o
pound formula )
found cale.| ¢ |H|N{Br| C |H|N]|Br :.:,:%
T | 198—199| Cy7H;3NO, 263 283 | 77.5 5,()I 51 — 77,6 5,0!5,3 — |98
1T | 183—184| CyoH;gNO, 305 305 | 78,5| 6,3| 46| — |78,76,3/4,6/ — |91
IIT | 204—205| C1;H;3BrNO, 341343 | 342 | 599 3,8 4,4[ 23,6/59,7 | 3,5(4,1(23,4 | 96
IV | 223--224( C7H3N304 308 308 | 66,4| 3,9 9,2} — 66,2 139/9,1] — |98

*¥For Communication LII, see [5].
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It is known [2] that diaryl oxo epoxides of the type of Ar—CO—CH—CH—Ar’ . react with secondary
N
O

amines with the opening of the epoxide ring and the formation of f~amino~a-hydroxy ketones. The oxo
epoxides I-III that we obtained react similarly (Table 2)., Under these conditions no reaction with compound
IV takes place. ‘
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The structure of products V-X was established by elementary analyses and IR, UV, and PMR spec-
troscopy. Their UV spectra are similar to that of 3-acetylindole. The IR spectraof compounds V-X have
the characteristic absorption bands of C=0groups at 1630-1650 cm~!, NH at 3200-3280 cm™!, and OH at
3440-3490 cm™1,

In the mass spectra of the compounds studied, the peak of the ion with m/e 144 corresponding to the

fragment g-Ind—C = O" [3] has the maximum intensity. In the mass spectra of compounds I-IV, there are
peaks of the molecular ions with m/e 263, 305, 308, and 342/344 (calculated for the isotopes Br? and Br?!).
In spite of the absence of the peak of the molecular ion in the spectrum of compound IX, the correctness of the
proposed structure is confirmed by the existence of a strong peak with m/e 176 corresponding to the frag-

ment (CH,),CH—Ph—CH = N (CH,),. The process for the formation of this ion is similar to that for the for-
-+
mation of the CH,= NH, ion with m/e 30 [4].

In the PMR spectrum of compound VI in the strong field region at 6 =1.08 ppm there is a doublet due
to the methyl protons of an isopropyl group. The signal of the protons of the methyl groups in the 8 and vy
positions of the piperidine ring partially overlaps this signal, In the 2.10-2.70 ppm region there are the
signals of the protons of the methylene groups in the @ position of the piperidine ring, The signals of the

protons of the methine groups are located at § = 4.41 ( >CH~—N) and 5.76 ppm ( >CH—OH) . Their spin-
spin coupling constant is 6.4 Hz,

In the PMR spectrum of compound VII, in the 0,90-1,40 ppm region there are the signals of the pro-
tons of methylene groups in the B and Y positions of the piperidine nucleus, In the weaker field, in the 2,15~
2,60 ppm region, there are the signals of the protons of the methylene groups in the apositions of the pipe~

ridine ring. The signals of the protons of the methine groups are located at § = 4,42 ( >CH—N ‘) and 5.66

ppm (>CH—OH); J =6.4 Hz.

TABLE 2. Characteristics of the f~Amino-wo~hydroxy Ketones

Synthesized,
E mp, |Empirical Found, % Calculated, % |2
2. R NR’; *C formula j =
g c!u|~xlerlc |v|~N|Br|8
Q | Rial
o
[ [
ViH N > 102— | CoeHpyN, O, 757) 7,11 82 — 758 6,9; 8,0 — |50
—103 i

|

!
VIP-CH(CHs),| —-N ) |165— |CuHsN;0, (769 7.9 7.4 — 765 7,7,7,2| — |52
—166 1
VIIp-Br —% ) |161—| CyHaxBrN,O; 61,9 5,7, 6,3 18,3i61,8'5,4 6,6 18,7| 40
—162 . l
VIII|H —N{CHs)s | 94— | CisHzN50; ’73,9,6,7; 86| —:740/6,5/9,1] — |60
45
IX|p-CH(CHs)s [—N(CHs)y | 159— | CsHpsN2Os (75,5 7,5’ 8,0 — |754 7,5 80| — |90
—160
X|p~Br |—N(CHa)s | 156— | CigH,sBrNyQ, |58,9 5,0‘ 7,3120,4 589/ 4,9] 7,2:20,6/ 50
—157 |
I I '
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The PMR spectrum of IX has the signal of the protons of an isopropyl group: a doublet belonging to
the protons of the methyl groups at 6 =1.05 ppm and a septet of the proton of the methine group at § = 2,68
ppm. The protons of the methyl groups —N(CH,), give a singlet at 6 = 2.25 ppm. In the weaker field region
there are two doublets due to the protons of the methine groups >CH—N (6=4.31 ppm) and > CH—O (6=

5,70 ppm), Their spin-spin coupling constant is 7 Hz.

EXPERIMENTAL

Preparation of the Aryl Indol-3-yl Oxo Epoxides. With ice-water cooling and vigorous stirring, a
solution of 0,065 mole of sodium methoxide in 20 ml of methanol was added dropwise to a suspension of
0.089 mole of 3-chloroacetylindole and 0.076 mole of the appropriate aromatic aldehyde in 50 ml of meth~
anol. The reaction mixture was poured into ice water acidified with acetic acid. The precipitate that
deposited was filtered off, washed with water and ether, and dried. Yield 91-98 %. The compound was
purified by recrystallization from ethanol.

Reaction of the Aryl Indol-3-yl Oxo Epoxides with Piperidine and Dimethylamine. To a suspension
of 0,002 mole of the appropriate oxo epoxide in 200 ml of methanol was added 0.004 mole of the appropriate
secondary amine. The mixture was heated until dissolution was complete and was left overnight at room
temperature, The crystals of unchanged oxo epoxides that had deposited were filtered off, and the solvent
was distilled off in vacuum, The residue was crystallized from ethanol.

The UV spectra were measured on an SF-4A spectrophotometer in ethanol. The IR spectra were
measured on a UR-10 instrument in the form of mulls in paraffin oil. The mass spectrawere obtainedona
MKh-1303 instrument with a system for the introduction of the sample directly into the ion source (30 eV,
100-160°C), The PMR spectra were taken on a JNM~4H-100 instrument with pyridine (VI, VII, IX) and
deuterated dimethylformamide (I) as solvents and tetramethylsilane as internal standard.

The authors express their deep gratitude to the Dr, Yu. N, Scheinker and K, F. Turchin for assistance
in the interpretation of the PMR spectra.
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