SYNTHESIS AND TRANSFORMATION OF (N-SUBSTITUTED
2~-METHYL-5-METHOXY~-3-INDOLYL)SUCCINIC ACIDS

S. G. Agbalyan and G. V. Grigoryan UDC 547.751.757.07

The reaction of N-substituted 2-methyl-5-methoxyindoles with maleic anhydride gave the
corresponding (2-methyl-5~-methoxy-3-indolyl)succinic anhydrides, which were hydrolyzed
to acids and converted to monoamides by reaction with primary or secondary amines.

Indole reacts with maleic anhydride to give 2:1 or 3:1 adducts [1,2], depending on the conditions.
The reaction of 2-methylindole and 2-ethoxyindole with maleic anhydride gives the corresponding 3-indolyl-
succinic anhydrides [1,3].

We have studied the reaction of maleic anhydride with 5~methoxy-2-methylindoles (I), in which the
joint effect of the 5-methoxy and 2-methyl groups substantially increases the nucleophilicity of the carbon
atom in the 3 position of the indole ring [4].
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Compounds I condense with maleic anhydride when the reagents are heated on a water bath without a
solvent to give 3-indolylsuccinic anhydrides II, The absorption bands characteristic for a substituted suc-
cinic anhydride (1685-1710, 1765-1790, and 1825-1845 cm™) are found in the IR spectra of II.

3-Indolylpropionic (IV) and 3-indolylsuccinic (III) acids are obtained when ahydrides II are heated
with water. We were able to isolate only g -(1,2-dimethyl~5-methoxy-3-indolyl)succinic acid from the
hydrolysis of (1,2-dimethyl-5-methoxy-3-indolyl)succinic anhydride. The same dicarboxylic acids (II)
were obtained by fusing indoles I with maleic acid at 150°C.
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One might have expected the formation of amides with structures V or VI in the reaction of anhydrides
I with primary and secondary amines. Structure V, which is similar to that of the monoamide obtained by
the reaction of phenylsuccinic anhydride with ammonia [5], is apparently the most probable structure.
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TABLE 1.

H,CO CHR'CH,COOH
|
N7 CH,

ins Found, % Cale.,%
, o Empirical | _Z%THZ 0 e 2T R Yield, %
R | R (mp,°C | fomula c | u | w c |l u |«
H |COOH| 180182 | Cy,HisNOs 60,1 | 6,1 54 | 606 55 50 35
CHj3 |COOH} 180—194| C;sH7NOs 61,9 | 6,0 44 | 616 | 59 4,8 73
CgHs :COOH| 170—174 | CyoHgNOs 68,1 | 55 39 {6791 54 4,0 49
H H {151—153] Cy3HsNOy 668 | 6,6 62 | 669 | 64 6,0 52
CeHs | H | 150—151] CyoH;NOs 736 1 6,1 46 | 740 1 61 45 22

TABLE 2. Amides (V) of g -Carboxy-g -(3-indolyl)propionic Acids

. Found, % Calc.,%
o | Empirical .
—

R R'R mp, C formula clulnl cluln Yield, %
H N{C.;Hs) 2 | 163—167 CysHN:O4 | 6491 7,0 183 l 65,0173 |84 71
H NHCH,CsHs 140—147 CqHgpeN2O, | 68363 |77 {68860 |76 42
CH; | NHCH; 140—143 CgHaN,O4 1636168 187 163,1{66 |92 45
CHj; | N{C,Hs): 142143 CgHyeN,O, 1658174 184 {65876 |81 71
CHj | NCsHyp 126—129 CooHgNsO, | 66,6172 179 167073 |78 60
CH; ; NHCH;CeHs ! 138 CosHoN,Oy | 69666 |79 | 694|164 | 7,8 43

Ce¢Hs | NHCH; } 146—150 CyHaoN, Oy 169,259 |74 | 68960 | 7,6 87

CsHs | N(CoHs)2 1 140—145 CoyHogN,Oy | 704168 | 64 ! 706169 |69 73

CeHs | NHCH,CeH5 [ 132—138 CorHyN.O,4 | 73,056 160 1733]59 |63 50

CgHs | NCsHyo % 124—126 CysHgsNo0Oy 71,Si 6,6 |6,6 1 71,4167 | 66 72

i

EXPERIMENTAL

The IR spectra of mineral oil suspensions of the compounds were obtained with a UR-10 spectro-
photometer, ’

3-Indolylsuccinic Anhydrides (II). A mixture of 0,01 mole of indole I [6-12] and 0.01 mole of maleic
anhydride was heated on a water bath for 2 h, The reaction product was dissolved in methylene chloride
and precipitated with petroleum ether. The resulting amorphous substances were sufficiently pure for
analysis after reprecipitation (methylene chloride—petroleum ether). This method was used to obtain (2~
methyl-5-methoxy~-3-indolylysuccinic (38% yield, mp 146-147°. Found, %: C 64.6; H 4,7; N5.4,
Cy4H3NO,. Calculated, %: C 64.8; H 5.0; N5.4.) (1,2-dimethyl-5-methoxy-3-indolyl)succinic (86% yield,
mp 148-150°, Found, %: C 65.7; H 5.9; N 5.1, Cy;H,;NO,. Calculated, %: C 65.9; H 5.5; N 5.1) and (2-
methyl-5-methoxy-1-phenyl-3-indolyl) succinic anhydrides (61% yield, mp 94-98°. Found, %: C 72.0; H
5.5; N4.2. CyH;NO,. Calculated: C 71.6; H 5.1; N4.2)

Hydrolysis of Anhydrides II. A mixture of 0.01 mole of anhydride IT and 5 ml of water was heated on
a water bath for 2.5 h. The hot aqueous solution was decanted from the resulting resinous precipitate and
cooled to precipitate the corresponding dicarboxylic acid (III, Table 1). IR spectra: C =0 1695-1710 cm™!.
The resinous precipitate of g ~(3-indolyl)propionic acid (IV) was dissolved in alkali and precipitated with
acetic acid (Table 1).

Reaction of Indoles T with Maleic Acid, A mixture of 0.01 mole of indole I and 0.01 mole of maleic
acid was heated at 140-150° for 3.5 h. The reaction product was recrystallized from water and repre-
cipitated from methylene chloride solution by the addition of petroleum ether. The thus obtained di-
carboxylic acids (IIl) did not depress the melting points of the acids obtained by hydrolysis of anhydrides
1I. The IR spectra of the acids obtained by both methods were identical.

Monoamides (V) of 3-Indolylsuccinic Acids. A mixture of 0.0038 mole of anhydride II and 0.012 mole
of amine was heated on a water bath for 4 h. The reaction mixture was dissolved in alkali, and monoamides
V were precipitated with hydrochloric acid (Table 2). Thin-layer chromatography on a loose layer of
activity II Al,0O; with chloroform —methanol(85:15) demonstrated that only one substance is formed in the
reaction.
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