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Treatment of 2'-aroylhaloacylanilides with potassium cyanide produced quinazolines,
carbostyrils, and 3-hydroxyindoles. From the reaction of 2'-aroyl-2,2-dichloroacetanilides with
cyanide, good yields of 2-amino-3-hydroxyindoles were obtained and their reactions were studied.

Several cyclization reactions of nitriles that afford
fused pyrroles have recently been described (1,2). Some
of these reactions, such as the formation of 6-chloro-4-
phenyl-2-quinazolinepropionic acid (1) from the reaction
of 2"-benzoyl-3,4’-dichloropropionanilide (II) with potas-
sium cyanide, involve several rearrangement steps. In the
process of working up the quinazoline-2-propionic acid
reaction mixtures, small amounts of several other by-
products were isolated. The identification of these
by-products indicated that several competitive cyclizations
were taking place.

Two of the compounds from the reaction of 1l with
potassium cyanide were 6-chloro-1,2-dihydro-2-oxo0-4-
phenyl-3-quinolinacetonitrile (111) and its partial hydrolysis
product, the 3-quinolineacetamide (1V). Compounds Il
and 1V were identified by comparison of their complex
ultraviolet absorption spectra with that of 6-chloro-1,2-
dihydro-2-oxo-4-phenylquinoline (3). The occurrence of
compounds Il and 1V was readily explained as arising from
a Camps (4) cyclization of the 2-acylaminobenzophenone
.

A third compound which was isolated was identified as
the dioxindole, 5-chloro-3-hydroxy-3- phenyloxindole (V)
(5). The unexpected production of this 3-hydroxyindole
(V) prompted us to investigate more extensively the
reaction of 2'-aroylacylanilides with cyanide, which is the
subject of this paper.

The formation of compound V indicated that one
mole of potassium cyanide reacted with Il to form the
intermediate 2'-benzoyl-4'-chloro-3-cyanopropionanilide
(V1) (2) and a second mole added to the keto group of VI
to form the cyanohydrin (VII). The amide nitrogen atom
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of VII, however, did not undergo a cyclization with the
nitrile in the 3-position to form the 5-imino-2-pyrrolidi-
none as previously described (2), but instead reacted with
the cyanohydrin nitrile group to form the intermediate
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1(3-cyanopropionyl)-2-imino-3-indolinol (VII1). Hydroly-
ses of the 1-(2-cyanopropionyl) group and the 2-imino
group of compound VIll resulted in the formation of the
stable V.

In order to study the scope of the indole formation,

several anilides were prepared and reacted with cyanide.

2'-Benzoyl-4'-chloroacetanilide cyclized in the presence of
potassium cyanide to form 6-chloro-1,2-dihydro-2-ox0-4-
phenylquinoline (3), and 2'-benzoyl-4'-chloro-2-iodoacet-
anilide (IX) underwent substitution by cyanide and cycli-
zation to form 6-chloro-3-cyaneo-1,2-dihydro-2-oxo0-4-
phenylquinoline (X). When either 2-carbethoxyamino-5-
chlorobenzophenone or 2-amino-5-chlorobenzophenone
was treated with potassium cyanide only unreacted
starting material was isolated. The reaction of 2'-benzoyl-
4,4'-dichlorobutyranilide (XI) with potassium cyanide,
however, did produce 2-amino-5-chloro-3-phenyl-3H-
indol-3-ol (XII) (6) in low yield, although the major product
was 1-(2-benzoyl-4-chlorophenyl)-2-pyrrolidinone (XIII),
formed by elimination of hydrochloric acid.

Thus, in order to obtain an optimum yield of a 3-
hydroxyindole, it seemed necessary to have an acyl group
which would activate the amide proton of the anilide and
yet not undergo any of the above side reactions with
cyanide. For this purpose, 2-benzoyl-2,2,4 -trichloro-
acetanilide (X1V), prepared from 2-amino-5-chlorobenzo-
phenone and dichloroacetyl chloride, was reacted with
potassium cyanide. As desired, a good yield of the 3-
hydroxyindole (X11) was obtained.

Since 2-amino-3-hydroxyindoles had not been de-
scribed in the literature (6b), it seemed worthwhile to
investigate some of its properties. Treatment of X1I with
acetic anhydride under various conditions produced the
diacetyl and triacetyl derivatives of XII, 2-acetamido-3-
acetoxy-5-chloro-3-phenyl-3H-indole (XV) and 3-acetoxy-
l-acetyl-2-acetylimino-5-chloro-3-phenyl-3-indole (XVI),
respectively. Both XV and XVI in base gave back the
starting 2-aminoindole (X1I). The 2-acetylimino group of
XVl hydrolyzed in hydrochloric acid to produce 3-
acetoxy-1l-acetyl- 5-chloro-3 -phenyloxindole (XVII) and
XVII hydrolyzed further in base to produce the oxindole
(V). Treatment of XII with hydrazine caused a displace-
ment of ammonia to afford a 2-hydrazino analog (XVIII).

The reaction of XII with methyl sulfate in alkali
produced three methylated derivatives, a mono, a di and a
tri-methylated indoline. The location of the methyl groups
of these compounds was somewhat difficult to determine
and on the basis of their NMR and mass spectra we
proposed that the compounds are a 2-methylimino-3-
hydroxyindoline (XIX), a 2-methylimino-3-methoxyindol-
ine (XX) and a 1-methyl-2-methylimino-3-methoxyindol-
ine (XXI). Compounds XXI had three methyl singlets
(6 3.00, 8 3.11, and 8 3.24) and the value at the highest
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field (e 3.24) was assigned to the 3-methyl ether. Com-
pound XIX had one three proton singlet at § 3.11 which
indicated that one of the nitrogen atoms, more likely the
nitrogen in the 2 position than the ring nitrogen, was
methylated. Although the rate of N-H exchange may be
great enough to mask coupling, the absence of any coupling
between the N-methyl and N-H in compounds XIX and XX
suggests that they exist in the assigned tautomeric forms.
Thus, the two methyl singlets for compound XX at § 3.12
and § 3.31 were ascribed to the 2-methylimino group and
3-methyl ether group, respectively while the other two
singlets of XXI at § 3.00 and § 3.11 were assigned to the
methyl on the ring nitrogen and the 2-methylimino group,
respectively.  Additional support of the structures was
obtained from mass spectral data. In compounds XX and
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XXl, the characteristic fragmentation resulting in loss of
CH, O showed the presence of the -OCH; function, where-
as this fragmentation was not present in the mono-
methylated compound, XIX.

Because of our interest in the pharmacological activity
of novel sulfonamide derivatives, we investigated the
preparation of 2-amino-3-hydroxyindoles containing sul-
famoyl groups on the aromatic rings. When anilides
containing a sulfamoy! group in the meta position of the
benzoyl ring such as 2,24’ trichloro-2'(2-chloro-5-sul-
famoylbenzoyl)acetanilide (XX1la) reacted with potassium
cyanide, the proposed intermediate S5-chloro-1-(2,2-di-
chloroacetyl)-2-imino-3-(2-chloro-5-sulfamoylphenyl)-3-
indolinol (XXIIla) was obtained in addition to 2-amino-
5-chloro -3-(2-chloro- 5-sulfamoylphenyl)-3H-indol- 3-ol
(XXIVa). Compound XXIIIa, in turn, was converted to
XXIVa by treatment with dilute sodium hydroxide.

Treatment of XXIIla with hydrazine resulted not only
in hydrolysis of the dichloroacetyl group but also in
displacement of ammonia to afford XXVa, the 2-hydrazino
analog of XXIVa. Similarly, hydrazine reacted with
2-amino- 6-chloro-3-(2-chloro-5-sulfamoylphenyl) - 5- sul -
famoyl-3H-indol-3-0l (XXIVb) to form the corresponding
2-hydrazino analog (XXVb).

When compound XXIVa was heated with a large excess
of acetic anhydride, the product that was isolated contained
one less nitrogen than the starting material and exhibited
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three methyl singlets in the NMR. Apparently a tetra-
acetylated intermediate, 3-(5-acetamidosulfonyl-2-chloro-
phenyl)-3-acetoxy-1-acetyl-2-acetylimino-5-chloro-3-indol-
ine (XXVI), had formed, and the 2-acetylimino group
either hydrolyzed in the reaction mixture or in the work-
up to give the triacetylated compound, 3-(5-acetamido-
sulfonyl-2-chlorophenyl)-3-acetoxy-1-acetyl-5-chloro-
oxindole (XXVII).

Additional studies of the reactions of 3-halopropion-
anilides with cyanide are in progress. We are also
continuing the investigation of the products obtained from
these reactions and will subsequently report on this work.

EXPERIMENTAL

Reactions of 2'-Benzoyl-3,4"-dichloropropionanilide (II) with
Potassium Cyanide (2).

Reaction A.

A mixture of 48.3 g. of II, 11.7 g. of potassium cyanide, 300
ml. of dimethoxyethane, and 25 ml. of water was heated to reflux
for 9 hours, cooled, and filtered. The precipitate was washed with
dimethoxyethane and water and recrystallized from dimethoxy-
ethane to give 5.2 g. of 7-chloro-5-hydroxy-5-phenyl-1,2,3,5-tetra-
hydropyrrolo[1,2-a ] quinazolin-1-one (2), m.p. 236-238". The
filtrate from the reaction mixture, after the addition of an
additional 1.5 g. of potassium cyanide, was heated to reflux for an
additional 40 hours, filtered to remove insoluble material, and
concentrated in vacuo. Recrystallization of the residue from
benzene gave 5.0 g. of 6-chloro-1,2-dihydro-2-oxo-4-phenyl-3-
quinolineacetonitrile (III). A second recrxstallization from
dimethoxyethane gave pure III, m.p. 273-275"; infrared A max
(potassium bromide) 3.60, 4.49 (C=N), and 6.10 x (C=0); NMR
& 3.53 (s, CHy) and & 12.5 (NH); UV A max (ethanol) 239
(e, 40,800), 234 (sh), 279 (e, 5,950), 342 (¢, 6,680), and 355 mu
(sh). The U.V. A max (ethanol) for 6-chloro-1,2-dihydro-2- oxo-
4-phenylquinoline (3) are 237 (e, 39,500), 233 (sh), 279 (¢, 6,200),
340 (e, 5,900), and 355 mu (sh)].

Anal. Caled. for C17H;CIN,0: C, 69.25; H, 3.76; C1,12.04;
N, 9.50. Found: C, 69.50; H, 3.75; Cl, 12.18; N, 9.57.

The benzene solution from which III had been obtained was
extracted with a sodium carbenate solution. Acidification of the
carbonate solution precipitated a small amount (0.2 g.) of
6-ch‘!oro-fl,-phenyl-2-quinazolinepropionic acid (I) (2), m.p. 163-
166 .

The benzene solution was washed with water and concentrated
to a small volume to precipitate 5-chloro-3-hydroxy-3-phenyl-
oxindole (V). Recrystallization from benzene gave 2.0 g. of pure V,
m.p. 235-237°; infrared A max (potassium bromide) 3.00, 3.15
(NH, OH), and 5.84 x (C=0).

Anal. Caled. for C14H,;oCINO(V): C, 64.75; H, 3.88; CI,
13.66; N, 5.39. Found: C, 65.01; H, 3.84; Cl, 13.50; N, 5.66.

Reaction B.

A mixture of 29.6 g. of II, 7.2 g. of potassium cyanide, and
360 ml. of 95% ethanol was heated to reflux for 2 hours and
filtered while hot. The precipitate was washed with ethanol and
water to yield 1.2 g. of 6-chloro-1,2-dihydro-2-oxo-4-phenyl-3-
quinolineacetamide (IV), m.p. 315-320° (from dimethylformamide).
The NMR spectrum showed a singlet at § 3.57 for the -CH,-
group; U.V. A max (ethanol) 239 (e, 40,600), 234 (sh), 279 (e,
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6.050), 338 (e, 7,100), and 352 my (sh).

Anal. Caled. for C14H;3CIN3O,(IV): C, 65.20;, H, 4.18;
Cl, 11.35; N, 8.95. Found: C, 65.29; H, 4.20; Cl, 11.20;
N, 8.88.

The above alcoholic solution was concentrated and the
residue was washed with cyclohexane. Concentration of the
foregoing cyclohexane washes gave 12 g. of ethyl 6-chloro-4-
phenyl-2-quinazolinepropionate (2), m.p. 71-73° (from ethanol).

6-Chloro-3-cyano-1,2-dihydro-2-oxo0-4-phenylquinoline (X).

A mixture of 12.0 g. of 2’-benzoyl-4‘f-chloro-2-iodoacetanﬂide
(IX), 150 ml. of ethanol, 6.0 g. of potassium cyanide, and 50 ml.
of water was stirred at room temperature for 20 hours. The
clear red solution was diluted with 150 ml. of water and chilled to
give 5.1 g. of X, m.p. >300° (white solid from dimethylformamide);
infrared A max (potassium bromide) 3.65 (NH), 4.56 (C=N), and
6.07 u( C=0).

Anal. Caled. for C;gHoCIN,0: C, 68.46; H, 3.23; Cl,12.63;
N, 9.98. Found: C, 68.27; H, 3.27; Cl, 12.70; N, 9.98.

2’ Benzoyl-2,2,4 -trichloroacetanilide (X1V).

To a solution of 2-amino-5-chlorobenzophenone (46 g.)in 200
ml. of chloroform was added, with stirring, a solution of 36 g. of
dichloroacetyl chloride in 100 ml. of chloroform. After the
evolution of hydrogen chloride had subsided, the solvent was
removed in vacuo and the residue was recrystallized from ethanol
to give 57 g. of product, m.p. 88-90°,

Anal. Caled. for C15H10C13N02: Cl., 31.05; N, 4.09. Found:
ClL, 31.30; N, 4.04.

342-Amino-5-chlorobenzoyl)-4-chlorobenzenesulf onamide.

To 180 ml. of chlorosulfonic acid was added, with stirring and
cooling, 92.0 g. of 2-amino-2’,5-dichlor0benzophenone. The
reaction mixture was heated on the steam bath for 1 hour, cooled,
and decomposed on ice. The resultant yellow solid was filtered. The
sulfonyl chloride was added to a solution of 350 ml. of ethanol
and 250 ml. of concentrated ammonium hydroxide and the
mixture was heated on the steam bath for 1.5 hours. The product
was cooled, collected, and washed with an alcohol-water mixture
to give 58 g. of product, m.p. 213-215°. A sample recrystallized
from acetonitrile melted at 216-218°,

Anal. Caled. for C13H10C12N203SZ C, 45.23; H, 2.92; N,
8.12; Cl, 20.45; S, 9.29. Found: C, 45.36; H, 2.95; N, 8.59;
Cl, 20.10; S, 9.00.

The following sulfonamides were prepared according to the
above procedure:

3{2-Amino-5-chlorobenzoyl)benzenesulfonamide.

This compound, m.p. 156-1570, was prepared from 2-amino-
5-chlorobenzophenone.

Anal. Caled. for C;3H;1CIN203S: C, 50.25; H, 3.57; N, 9.02.
Found: C, 50.11; H, 3.49; N, 8.74.

2-Amino-2' 4-dichloro-5.5 '-disulfamoylbenzophenone.

This compound, m.p. 275.276°, was prepared from 2-amino-
2',4-dichlorohenzophenonc.

Anal. Caled. for Cy3H,Cl,;N305S,: C, 36.79; H, 2.61; CI,
16.71; N, 9.90; S, 15.12. Found: C, 37.13; H, 2.81; Cl, 16.57;
N, 10.01; S, 15.22.

2,2,4' Trichloro-2' -(2-chloro-5-sulfamoylbenzoyl)acetanilide
(XXIlIa).

A mixture of 20 g. of 3{2-amino-5-chlorobenzoyl)-4-chloro-
benzenesulfonamide, 200 ml. of dioxane, and 10 g. of dichloro-
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acetyl chloride was refluxed for 0.25 hour. The reaction gnixture
was cooled to afford 26 g. of product, m.p. 191-193" (from
ethanol).

Anal. Caled. for Cy5H;Cl4N204S: C, 39.49; H, 2.21; N, 6.14;
Cl, 31.05; S, 7.03. Found: C,39.57; H,2.21; N, 6.06; Cl, 30.6;
S, 7.20.

2,2.4" Trichloro-2'(m-sulf amoylbenzoyl)acetanilide ( XXIl¢).

This compound, m.p. 185-1860, was prepared from dichloro-
acetyl chloride and 3-(2-amino-5-chlorobenzoyl)benzenesulfon-
amide according to the procedure for XXIla and was obtained as
the ethanol solvate.

Anal. Caled. for CysHy; Cl3 Ny 04 S-C2HgO: C, 43.65; H, 3.66;
N, 5.98; Cl, 22.74; S, 6.86. Found: C, 43.83; H, 3.56; N, 6.40;
Cl, 22.3; §,7.10.

2,2,5’-Trichloro-2’-( 2-chloro-5-sulfam0ylbenzoyl)-4-'- sulfamoyl-
acetanilide (XXIIb).

This compound, m.p. 264-2660, was prepared from 4-amino-2-
chloro-5-(2-chloro-5-sulfamoylbenzoyl)benzenesulfonamide and
dichloroacetyl chloride according to the procedure for XXllIa,

Anal. Caled. for ClsH11C14N30682: C, 33.60; H, 2.11;
N, 7.85. Found: C, 33.68; H, 1.92; N, 7.87.

2-Amino-5-chloro-3-phenyl-3H-indol-3-ol (XII).
Method A.

To a suspension of 10.0 g. of XIV in 150 ml. of ethanol was
added a solution of 6.0 g. of potassium cyanide in 50 mlL of water.
The reaction mixture was stirred overnight, filtered from insoluble
material, and diluted with water to precipitate 7.0 g. of product.
Recrystallization from acetonitrile gave pure XII, m.p. 215-217°.

Anal. Caled. for C;4H;,CIN,O: C, 64.99; H, 4.29; N, 10.83;
Cl, 13.71. Found: C, 65.02; H, 3.98; N, 10.70; Cl, 13.70.

Method B.

To a mixture of 13.6 g. of 2-benzoyl-4,4'-dichlorobutyranilide
(XI), 1.0 g. of sodium iodide, and 125 ml. of ethanol was added a
solution of 4.0 g. of potassium cyanide in 25 ml. of water. The
reaction mixture was stirred for 48 hours, diluted with 75 ml. of
water, and filtered, separating 5.7 g. of solid. Dilution of the
filirate with more water precipitated 2.2 g. of XI1, m.p. 205-207°,
which ag"ter recrystallization from acetonitrile had a m.p. of
213-214 .

The insoluble compound from the above reaction was 1{2-
benzoyl- 4-chlorophenyl)-2-pyrrolidinone (XIII), m.p. 125.127°
(from ethanol).

Anal. Caled. for C17H,4CINO,: C, 68.12; H, 4.71; Cl, 11.83;
N, 4.76. Found: C, 67.98; H, 4.55; Cl, 12.00; N, 4.67.

2-Amino-5-chloro-3-(2chloro-5-sulfamoylphenyl)-3H-indol-3 -ol
(XXIVa).

To a suspension of 20 g. of XXIla in 200 ml. of ethanol was
added a solution of 10 g. of potassium cyanide in 50 ml. of water.
The reaction mixture was stirred at room temperature for 1 hour
and concentrated to dryness, and the residue was dissolved in water.
Acidification with acetic acid produced a solid, which was
suspended in dilute hydrochloric acid and filtered from insoluble
material. Neutralization of the filtrate with sodium carbonate gave
2.3 g. of solid, m.p. 202-212°. Two recrystallizations from alcohol-
water gave XXIVa, m.p. 235-2360, as a hemi-hydrate.

Anal. Calcd. for C14H1 lclg N3 03 SV2H2O C, 44.10; H, 3.17;
N, 11.02; CI, 18.60; S, 8.41. Found: C, 44.29; H, 3.04;
N, 10.95; Cl, 18.6; S,8.2; H,0, 3.9,
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The above insoluble material was recrystallized from ethanol to
give 7.3 g. of 5-chloro-142,2-dichloroacetyl)-2 imino-3(2-chloro-3-
sulfamoylphenyl)-3-indolinol (XXIHa), m.p. 203-205°, as the
hemi-ethanolate. The NMR spectrum showed 0.5 mole of ethanol.

Anal. Caled. for C15H11C14N304S'V2C2H602 C, 40.33; H,
2.79; N, 8.30; Cl, 28.02; S, 6.34. Found: C, 39.61; H,3.03;
N, 8.11; Cl, 27.6; S, 6.7.

5-Chloro-3-(m-sulfamoylphenyl)-1-(2,2 -dichloroacetyl)-2-imino-3-
indolinol (XXIllc).

This compound, m.p. 269-2700, was prepared from XXllIc¢ and
potassium cyanide according to the procedure for XXllla and
XXIVa,

Anal. Caled. for C;6H ,Cl3N304S:  C, 42.82; H, 2.70;
N, 9.36; Cl,23.71; S, 7.15. Found: C,42.92; H, 2.58; N, 9.24;
ClL 23.1; S, 7.1.

Also isolated from the reaction was 2-amino-5-chloro-3(m-
sulfamoylphenyl)-3H-indol-3-0l (XXIV¢).

Anal. Calced. for C14H12C1N303SZ C, 49.78; H, 3.58; N,
12.44; Cl, 10.49; S, 9.49. Found: C, 49.81; H, 3.45; N, 12.61;
Cl, 10.6; S, 9.6.

2-Amino-6-chloro-342-chloro-5-sulfamoylphenyl)-5-sulfamoyl-3H-
indol-3-ol (XXIVDb).

This compound, m.p. 248-2500, was prepared from XXIIb and
potassium cyanide according to the procedure for XXIVa and was
hydrated with 1.5 moles of water.

Anal. Caled. for C4H;2C13N405S,°1%2H,0: C, 35.17;
H, 3.16; N, 11.71; Cl, 14.82; Sl 13.41; H,0; 5.64. Found:
C, 34.82; H, 2.75; N, 11.66; Cl, 15.08; S, 13.67; H,0, 5.55.

5-Chloro-2-hydrazino-342-chloro-5-sulfamoylphenyl)-3H-indol-3-ol
(XXVa).

A solution of 2.0 g. of XXIlla (or XXIVa), 10 ml. of hydrazine
hydrate, and 10 ml. of water was heated on the steam bath for 0.5
hour. The reaction mixture was cooled, diluted with water, and
acidified with acetic acid. The product was collected, suspended in
acetonitrile, and again collected. After recrystallization from
alcohol-water there was obtained 1.0 g., m.p. 195-196°.

Anal. Caled. for C 14H12C12N40382 C, 43.42; H, 3.12;
N, 14.47; Cl, 18.31; S, 8.28. Found: C, 43.70; N, 3.51;
N, 14.16; C1,17.9; S, 8.5.

5-Chloro-2-hydrazino-3-phenyl-3H-indol-3-ol (X VIII).

A mixture of 0.5 g. of XII, 5 ml. of hydrazine hydrate, 5 ml. of
water, and 20 ml. of ethanol was heated to reflux for 0.5 hour and
cooled to yield 0.4 g. of white solid, m.p. 203-204° (from ethanol).
The product was solvated with 0.5 mole of ethanol.

Anal. Caled. for Cy4H[,CIN30%C,Hg0: C,60.71; H, 5.10;
N, 14.16. Found: C, 60.68; H, 4.82; N, 14.31.

6-Chloro-3-(2- chloro-5-sulfamoylphenyl)-2-hydrazino-3 -hydroxy -
3H-indole-5-sulfonamide (XXVDb).

A mixture of 0.8 g. of XXIVb, 8 ml. of hydrazine hydrate, and
8 ml. of water was heated to reflux for 0.25 hours. The solution
was cooled, diluted with an equal volume of water, filtered from
impurities, and acidified with acetic acid. The reaction mixture
was chilled overnight, giving 0.7 g. of product, m.p. 212-213° dec.

Anal. Caled. for C14H1 3C12 N5 05 S2 . C, 36.06; H, 2.81;
N, 15.01; S, 13.75. Found: C, 36.11; H, 2,70; N, 14.60; S, 13.30.

3-Acetoxy -1 -acetyl-2-acetylimino-5-chloro- 3-phenyl-3-indoline
(XVI).

A mixture of 4.0 g. of XII and 50 ml. of acetic anhydride was
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refluxed for 1 hour and concentrated to dryness. The residue was
recrystallized from ethanol to give 2.5 g. of XVI, m.p. 150-152°
infrared A max (potassium bromide) 5.70 (3-OCOCH), 5.80
(2=N-COCH3), and 5.96 u (1-COCH). The NMR spectrum showed
methyl singlets at 6 1.43, 6 2.22, and § 3.65, and a doublet for the
ortho aromatic proton at § 8.36 (] = 9.0 cps) (8).

Anal. Calced. for C20H1 7C1N2042 C, 62.43; H, 4.45; N, 7.28;
Cl, 9.23. Found: C, 62.14; H, 4.16; N, 7.28; Cl, 9.10.

2-Acetamido-3-acetoxy-5-chloro-3-phenyl-3H-indole (XV).

A mixture of 2.0 g. of XII and 30 ml. of acetic anhydride was
warmed on the steam bath for 15 minutes and concentrated to
dryness. Two recrystallizations from ethanol gave 1.0 g. of XV,
m.p. 199.200°;  infrared A max (potassium bromide) 5.70
(3-0COCH3) and 5.84 u (2-NCOCHj3). The NMR spectrum
showed methyl singlets at 6 2.18 and 6 2.21.

Anal. Caled. for C1gH;5CIN,03: C, 63.07; H,4.41; N, 8.18;
Cl, 10.35. Found: C, 6297; H, 4.35; N, 8.12; CI, 10.5.

3-Acetoxy-1-acetyl-5-chloro-3-phenyloxindole (X VII).

To a suspension of 2.0 g. of XVI in 20 ml. of ethanol was
added 2 ml. of 6 N hydrochloric acid. The solution was stirred for
45 minutes and the precipitate was filtered to give 0.9 g. of product,
m.p. 150-152°; infrared A max (potassium bromide) 5.60
(3-0COCH3 and ring C=0) and 5.80 u (1-COCH3). The NMR
spectrum showed methyl singlets at 6 2.19 and & 2.58 and a
doublet for the ortho aromatic proton at § 8.38 (J = 9 cps).

Anal. Caled. for C;gH4CINO4: C, 62.89; H, 4.10; N,4.08;
Cl, 10.31. Found: C, 62.97; H, 4.04; N, 3.90; CI, 10.20.

To a suspension of 0.8 g. of XVII in ethanol was added a slight
excess of sodium hydroxide. After standing for one hour, the
mixture yielded 0.3 g. of solid 5-chloro-3-hydroxy-3-phenyl-
oxindole (V).

3-(5-Acetamidosulfonyl-2-chlorophenyl)-3 acetoxy-1-acetyl-5-
chlorooxindole (XXVII).

A mixture of 2.0 g. of XXIVa and 50 ml. of acetic anhydride
was heated on the steam bath for one hour, evaporated to dryness
in vacuo, and let stand. Recrystallization of the residue twice
from ethanol yielded 1.2 g. of product, m.p. 205-2100, as the
hemi-alcoholate; infrared A max (potassium bromide) 3.15, 5.69,
and 5.84 u. The NMR spectrum showed methyl singlets at
§ 2.05,5 2.30, and 6 2.67 and an ortho aromatic proton doublet at
5 8.26 (] =9 cps)(8).

Anal. Caled. for C,oH;6Cl3N204S%C,Hg0: G, 48.28;
H, 3.67; N, 5.36; Cl, 13.57; SI, 6.14. Found: C, 48.53; H, 3.45;
N, 5.41; Cl, 13.4; S, 6.10.

5-Chloro- 3-methoxy-1-methyl -2-methylimino-3-phenylindoline
(XXI).

To a suspension of 2.5 g. of XII in 50 ml. of ethanol and three
equivalents of alkali was added dimethyl sulfate until the reaction
was no longer basic. The reaction mixture was then made basic
with sodium hydroxide and diluted with 10 ml. of water to produce
a sticky solid (1.5 g.). Two recrystallizations from an ethanol-
water mixture afforded the product, m.p. 109-112°. The NMR
spectrum showed methyl singlets at 6 3.00 ( N-CHj3), & 3.11
(=N-CH3), and & 3.24 (OCHj); mass spectrum, Mt (300).

Anal. Caled. for C;7H47CIN,0: C, 67.88; H,5.70; Cl,11.79;
N, 9.32. Found: C, 68.02; H, 5.53; Cl, 11.80; N, 9.55.

To a suspension of 5.0 g. of XII in 100 ml. of ethanol and 1.5
moles of alkali was added dimethyl sulfate until the reaction was
neutral. The reaction mixture was made alkaline with sodium
hydroxide and diluted with 200 ml. of water. The resultant
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hemi-solid was suspended in acetonitrile to afford 1.2 g. of solid,
m.p. 175-1 78°. Recrystallization from acetonitrile produced 0.9 g.
of 5-chloro-2-methylimino-3-phenyl-3-indolinol (XIX), m.p. 194-
195°. The NMR spectrum showed one methyl singlet at § 3.11
(=NCH3); mass spectrum, M (276).

Anal. Caled. for C;5H,;3CIN,O: C, 66.06; H, 4.80; Cl, 13.00;
N, 10.27. Found: C, 65.80; H, 4.99; Cl, 13.15; N, 10.15.

The acetonitrile solution from which XIX was obtained was
concentrated to dryness in vacuo to afford 1.1 g. of 5-chloro-3-
methoxy-2-methylimino-3 phenylindoline (XX). Recrystallization
from an alcohol-water mixture and then from hexane gave pure XX,
m.p. 120-122°. The NMR spectrum showed methyl singlets at
§ 3.12 (=NCH3) and 5 3.31 (-OCH3); mass spectrum, M* (286).

Anal. Caled. for C,4H,sCIN,0: C,67.01; H, 5.27; Cl, 12.36;
N,9.77. Found: C, 67.15; H, 5.15; Cl, 12.50; N, 9.78.
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