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DIAZEPINOINDOLES 
CROSS-REFERENCE TO RELATED 

APPLICATION: 

This application is a continuation-in-part of our co 
pending application Ser. No. 734,532, filed June 5, 
968. 

SUMMARY 
An object of this invention is to provide a novel callss 

of diazepinoindoles, in particular, 2,3,4,5-tetrahydrol 
oxo-1H-1,4-diazepino 1,2a indoles and the corre 
sponding reduced and 2-lower alkanoyl derivatives 
thereof. 

DEXCRIPTION OF THE PREFERRED 
EMBODIMENTS: 

The novel 2,3,4,5-tetrahydro-1 H-1,4-diazepino 
class aindoles of this invention may be -oxo-by 
the following formulas: 

O 

15 

2 
salts of the basic nitrogen containing compounds are 
prepared by treatment with an appropriate acid such as 
an inorganic acid, e.g., hydrochloric, hydrobromic, hy 
driodic, sulfuric, nitric, phosphoric and the like; or an 
organic acid such as acetic, propionic, glycolic, lactic, 
pyruvic, malonic, succinic, maleic, malic, fumaric, tar 
taric, pamoic, citric, benzoic, mandelic, cinnamic, cy 
clohexylsulfamic, methane sulfonic, benzene sulfonic, 
salicylic, 2-phenoxy-benzoic and the like. Conversely, 
the salt form may be converted in the usual manner 
into the free base by treatment with alkali. 
The 1-oxo diazephinoindoles of formula (I-a) dem 

onstrate blood pressure lowering properties upon intra 
venous administration in anesthetized dogs. For exam 
ple, a decrease in blood pressure of about 30-70 mm. 
Hg is generally observed upon I.V. administration of 10 
mg/kg body weight. 
The compounds of formula (I-a), wherein R is hy 

drogen, may be obtained by the following processes. 

N1-S2 and YNN 
K/SR, B -- K. -R 

(I-a) (I-b) . 
DESCRIPTION For example, a lower alkyl l-(3-acetaidopropyl)- 

wherein R is a member selected from the group consist 
ing of hydrogen, lower alkoxy, chloro and fluoro, R' is 
a member selected from the group consisting of hydro 
gen, lower alkyl and phenyl, R is a member selected 
from the group consisting of hydrogen, lower alkyl, di 
(lower alkyl)-amino-lower alkyl, di-(lower alkyl)- 
amidomethyl, benzyl and p-tolymethyl, and R' is a 
member selected from the group consisting of hydro 
gen, lower alkyl, di-(lower alkyl)-amino-lower alkyl, 
benzyl, p-tolylmethyl and lower alkanoyl. The thera 
peutically active, non-toxic acid addition salts of the 

30 

35 

indole-2-carboxylate of formula (ii) may be cyclized in 
the presence of a suitable base such as sodium hydride 
in a suitable high boiling solvent such as xylene, prefer 
ably under reflux conditions, to yield the corresponding 
formula (Ia) compounds with Ri equal to hydrogen. Al 
ternatively, these compounds may be prepared by cy 
clization of a lower alkyl 1-(3-aminopropyl)-indole-2- 
carboxylate of formula (III) using a base such as so 
dium ethoxide in a solvent such as ethanol. The forego 
ing reaction schemes may be illustrated by the follow 
ing diagram in which the symbols R and R' have the 
same meaning previously indicated: 40 

R R 

e Oly. CO)alkyl (II) 

CH2CH2CH2NHCOC:13 

W NaH xylene 

R R R R 
(III) NaOEt 

cooalkyl - -e 2O 
EtOH N NH 

CH2CH2CH2NF2 ( ) 
foregoing basic nitrogen containing compounds are 
also embraced within the scope of this invention, as are 
several novel intermediates used in the syntheses of 
said compounds (I-a). 
As used herein, "lower alkyl', "lower alkoxy' and 

"lower alkanoyl" may be straight or branch chained 
saturated hydrocarbons having from 1 to about 6 car 
bon atoms, such as for example, methyl, ethyl, propyl, 
isopropyl, butyl, pentyl, hexyl and the like alkyls, and 
respectively, the corresponding alkoxys such as meth 
oxy, ethoxy, propoxy, isopropoxy, butoxy, etc., and al 
kanoyls such as formyl, acetyl, propionyl, isopropionyl, 
butyryl, etc. 
The therapeutically active non-toxic acid addition 

60 

65 

Conventional alkylation of the thus-obtained 2 
unsubstituted 1-oxo-diazepinoindole with an appropri 
ate alkylating agent affords the other compounds of 
formula (I-a) wherein R is other than hydrogen. Alky 
lation is readily achieved by first producing the corre 
sponding anion by treatment with a suitable base, e.g., 
an alkali metal hydride, amide or alkoxide such as so 
dium hydride, sodamide and potassium t-butoxide, re 
spectively, followed by treatment with an appropriate 
alkylating agent of the formula X-R', wherein X is 
chloro or bromo and R' is the same as R except for 
hydrogen, such as a lower alkyl halide, a di-(lower al 
kyl)-amino-lower alkyl halide, a di-(lower alkyl 
)amidomethyl halide, a benzy halide or a p-tolylmethyl 
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halide. The alkylation may be carried out in a variety 
of polar or nonpolar solvents such as the lower alka 
nols, e.g., methanol, ethanol and the like; ethers such 
as diethyl ether, dioxane and the like; dimethylform 
amide; or aromatic hydrocarbons such as benzene, tol 
uene, xylene and the like. The foregoing alkylation pro 
cedure may be illustrated as follows: 
R R 

Ol. 
( NH 

The compounds of formula (I-b), wherein R' is hy 
drogen, lower alkyl, di-(lower alkyl)-amino-lower al 
kyl, benzyl or p-tolylmethyl, are readily obtained by re 
duction of the oxo function of the corresponding com 
pounds of formula (I-a), i.e., where R is other than di 
(lower alkyl)-amidomethyl. The reduction is carried 
out according to conventional techniques, for example, 
by treating the appropriate formula (I-a) compound 
with a suitable reducing agent such as lithium alumi 
num hydride, preferably under reflux conditions for 
about 5-24 hours in a suitable organic-solvent such as 
1,2-dimethoxy-ethane (monoglyme). 

It is evident from the foregoing that the compounds 
of formula (I-a), wherein R is other than di-(lower al 
kyl)amidomethyl, in addition to their utility as blood 
pressure lowering agents, are useful as synthetic inter 
mediates. 

base 

X-R 

Conventional acylation of those compounds of for 
mula (I-b), wherein R' is hydrogen, affords the corre 
sponding compounds of formula (I-b) in which R' is 
lower alkanoyl, A lower alkanoic acid halide, prefera 
bly the chloride, or anhydride is employed as the acyl 
ating agent. With the former, a suitable base, such as 
an alkali metal carbonate, may be advantageously em 
ployed as an acceptor of the halogen acid produceed 
during the reaction. 
The compounds of formula (I-bpossess interesting 

and useful properties. For example, those compounds 
in which R and R' are as initially described and R' is 
lower alkanoyl have been found to possess central ner 
vous system depressant activity in laboratory animals, 
as demonstrated in mice by a decrease in motor activity 
at doses of 30-300 mg/kg i.p. and ataxia at about 100 
mg/kg i.p. Those compounds in which R and R' are as 
initially described and R' is lower alkyl, di(lower al 
kyl)-amino-lower alkyl, benzyl or p-tolylmethyl possess 

H 

(v) 

COOaky. 

H/Raney N. 

R 

(II) 

5 

5 
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OC N1 COOalkyl 

CH2CH2CH2NHCOCH3 

4 
blood pressure lowering properties, as demonstrated by 
a decrease of about 40-120 mm. Hg when administered 
I.V. to anesthetized dogs in a dose of 10 mg/kg body 
weight. Those compounds in which R and R' are as ini 
tially described and R' is hydrogen have already been 
shown to be useful as starting materials for the corre 
sponding 2-(lower alkanoyl) derivatives of formula 

R R 

Cl 
( -R" 

(I-b). In addition, several of these 2-unsubstituted com 
pounds have useful pharmacological properties. For 
example, when R is hydrogen or lower alkoxy, and R' 
and R'' are each hydrogen, pulmonary vasodilator 
properties are observed; similar to and equal in activity 
to about 50-70 percent of the pulmonary vasodilating 
activity of aminophylline upon I.V. administration to 
anesthetized dogs at a dose of 5 mg/kg body weight; 
and, when R is hydrogen or chloro, R' is lower alkyl, 
and R' is hydrogen, a lowering of blood pressure in 
anesthetized dogs is observed of about 60-8 mm. Hg 
upon i.v. administration of 10 mg/kg body weight. 

In view of their novelty and usefulness in the synthe- . 
sis herein, the intermediate compounds of formula (II) 
constitute a further aspect of this invention, as do the 
intermediate compounds of formula (III) in which R' 
is phenyl. 
The formula (II) compounds may be prepared by the 

reductive amidation of a corresponding lower alkyl l 
(6-cyano-ethyl)-indole-2-carboxylate (IV), for exam 
ple, by hydrogenating the latter in the presence of 
acetic anhydride using a catalyst such as Raney nickel. 
The intermediate compounds of formula (III) may be 
prepared by reduction of the nitrile function in the for 
mula (IV) compounds, for example, with borane in a 
suitable organic solvent such as tetrahydrofuran or by 
hydrogenation using a catalyst such as Raney nickel in 
a solvent such as ethanol in the presence of a small 
amount of ammonia. The compounds of formula (IV), 
which also possess novelty when R' is phenyl, may be 
prepared by reacting a lower alkyl indole-2-carboxylate 
of formula (V) with acrylonitrile under standard cya 
noethylation conditions, for example, in dioxane solu 
tion in the presence of a base such as benzyltrime 
thylammonium hydroxide. The foregoing reactions 
may be further illustrated by the following schematic 
diagram in which R and R' are as initially described: 

CH2=CHCN R a R 
dioxane N. COOalkyl 
base 

CH2CH2CN 
(IV) 

acetic 
anhydride borane 

R R' 

YN1 COOalkyl 

CH2CH2CH2NH2 
(III) 
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Several of the compounds of formula (V) are known, 
for example, those in which R is hydrogen, chloro or 
alkoxy and R' is hydrogen. In general, the formula (V) 
compounds may be prepared according to standard in 
dole syntheses. For example, an acidified solution of an 
appropriate phenyl amine (VI) is diazotized with ni 
trous acid in the cold understandard diazotization con 
ditions to yield the corresponding diazonium salt (VII) 
which is then treated with a compound of the formula: 

ple-A 
CH3CO-CS-COOalkyl (VIII) 

in aqueous ethanol at room temperature for about two 
hours in the presence of a base such as sodium acetate 
or sodium hydroxide. The thus-obtained compound of 
formula (IX) is extracted with an aromatic hydrocar 
bon solvent, preferably benzene, which solvent is then 
evaporated off in vacuo to yield an oily residue of (IX) 
which is then dissolved in absolute ethanol and treated 
with a solution of HCl gas in absolute ethanol, prefera 
bly under reflux for about 1-5 hours, to yield the de 
sired indole of formula (V). The foregoing reactions 
may be illustrated as follows: 

R-K)-Nite 
(VI) 

diazot'zation 

NaNO2, HCl 

CH2-R" 
HC 

R -()-N-N-C-COCH3 --Ge. abs. EtOH 
COOalkyl 

(IX) 

The following examples are intended to illustrate, but 
not to limit, the scope of the present invention. 

EXAMPLE I 
Ethyl indole-2-carboxylate (9.84 g., 0.052 mole) is 

dissolved in 150 ml. dioxane. Acrylonitrile (3.11 g., 
0.0588 mole) and benzyltrimethylammonium hydrox 
ide (Triton B) (2 ml.) are added and the mixture is 
warmed, with stirring, at 50–55°C. for 3/4 hr. The so 
lution is cooled to room temperature and stirred over 
night. 
The reaction mixture is added to 500 ml. water con 

taining 3 ml. glacial acetic acid. The mixture is ex 
tracted with methylene chloride, the organic layer 
washed with 2 X 25 ml. water and dried over magne 
sium sulphate. The solvent is removed under reduced 
pressure. The remaining oil is dissolved in ether and fil 
tered through alumina with ether as eluant. Evapora 
tion of the ether gives a solid. The product obtained is 
ethyl N-(g-cyanoethyl) indole-2-carboxylate; m.p. 
84-86° C. 

EXAMPLE II 
A 2.42 g (0.01 mole) quantity of ethyl N-(g- 

cyanoethyl) indole-2-carboxylate is suspended in 

O 
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6 
acetic anhydride (20 ml.). The suspended compound is 
hydrogenated on a Parr shaker in the presence of 
Raney nickel. The uptake of hydrogen is complete after 
1% hrs. The product recovered is recrystallized from 
benzene-hexane. The product obtained is ethyl 1-(3- 
acetamidopropyl) indole-21 carboxylate; n.p., 
83.5°-84.5° C. -carboxylate, 

EXAMPLE III 

Ethyl 1-(3-acetamidopropyl) indole -2-carboxylate 
(1.44 g., 0.005 mole) is cyclized in the presence of so 
dium hydride (0.30 g., 0.00625 molar in hydride) in xy 
lene under reflux. A few drops of absolute ethanol are 
added after 1 hr. reflux. Total reflux time is 2 hrs. The 
product recovered is crystallized from benzenehexane. 
The product obtained is 2,3,4,5-tetrahydro-1H-1,4- 
diazepine 1,2-a) indol-1-one; m.p., 181-183° C. 

EXAMPLE IV 
Ethyl N-(6-cyanoethyl) indole-2-carboxylate (29 g., 

0.12 mole) is dissolved in 200 ml. tetrahydrofuran and 
treated with 90 ml. (0.09 mole) of 1 molar borane solu 
tion in tetrahydrofuran. The reaction mixture is stirred 
for several hours at room temperature and then excess 
borane is decomposed by careful addition of absolute 
ethanol. 

(VIII), aq. EtOH 
NaOAC 

R R' 

D N 1Y COOakyl 
H 

(V) 

The reaction mixture is evaporated to dryness in 
vacuo and the oily residue is dissolved in absolute etha 
nol. The solution is treated with ethereal hydrogen 
chloride and heated under reflux for 1 hr. The solution 
is evaporated to dryness and the residue dissolved in 
water. The aqueous acid colution is extracted several 
times with ether and the organic solutions discarded. 
The aqueous solution is made alkaline with sodium bi 
carbonate and extracted with chloroform. The chloro 
form extracts are dried over magnesium sulphate and 
solvent removed to give an oil, the infrared spectrum 
of which shows no nitrile absorption. The product ob 
tained is ethyl 1-(3-aminopropyl) indole-2-carboxylate. 
As an alternative method, ethyl N-(6-cyanoethyl) 

indole-2-carboxylate (35.2 g., 0.145 mole) is sus 
pended in 900 ml. 5 percent ammoniacal ethanol and 
hydrogenated on a Parr shaker in the presence of 
Raney nickel. The product is recovered as an oil which 
shows no nitrile absorption in the infrared spectrum. 
The product is ethyl 1-(3-aminopropyl) indole-2- 
carboxylate. 

EXAMPLE V 
Ethyl 1-(3-aminopropyl) indole-2-carboxylate (25 

g.) is dissolved in absolute ethanol and heated under 
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reflux for several hours in the presence of a trace of so 
dium ethoxide. The solution is evaporated to dryness in 
vacuo and the residue suspended in water containing 
enough hydrochloric acid to give an acid reaction to 
pH paper. The mixture is extracted with chloroform (3 
X 50 ml.), the combined extracts are washed once with 
water, dried over magnesium sulphate and solvent re 
moved in vacuo. The residue is crystallized from chlo 
roform-hexane to give 2,3,4,5-tetrahydro-1H-1,4- 
diazepino 1,2-a indol-1-one; m.p. 181-183° C. 

EXAMPLE VI 

A solution of methyl iodide (3.8 g., 0.040 mole) in 
dimethylformamide (15 ml.) is added to a stirred mix 
ture of 2,3,4,5-tetrahydro-1H-1,4-diazepino 1,2-a) in 
dol-1-one (7.2 g., 0.036 mole) and potassium t 
butoxide (5.3.g.) in dimethylformamide (45 ml.). The 
mixture is stirred for an additional 2 hrs. and then di 
luted with water (150 ml.). The solid is separated by 
filtration. Recrystallization from acetone affords 2,3,4- 
5-tetrahydro-2-methyl-1 H-1,4-diazepino 1,2-a indol 
1-one; m.p. 145-147 C. 

EXAMPLE VII 
Ethyl 5-methoxyindole-2-carboxylate (11 g., 0.05 

mole) and acrylonitrile (3.0 g.) are dissolved in 125 ml. 
dioxane. Triton B (2 ml.) is added and the mixture is 
stirred at 55 C. for 3/4 hr., cooled to room tempera 
ture, and stirred overnight. The solution is poured into 
500 ml. water containing 2 ml. glacial acetic acid. The 
aqueous mixture is extracted with methylene chloride 
(3 x 150 ml.); the combined organic layers are washed 
once with water and dried over magnesium sulphate. 
The solvent is removed under reduced pressure, fol 
lowed by crystallization from benzene-hexane; m.p. 
108°-109° C. The product, ethyl 5-methoxy-N-((3- 
cyanoethyl) indole-2-carboxylate, is towered on alu 
mina and recrystallized from chloroform-ether, m.p. 
1 29 - 12.5° C. 

EXAMPLE VII 

Ethyl 5-methoxy-N-(6-cyanoethyl) indole-2- 
carboxylate (15.0 g., 0.055 mole) is suspended in 
acetic anhydride (125 ml.) and hydrogenated on a Parr 
shaker over Raney nickel. The uptake of hydrogen. 
ceases after 5 hrs., the catalyst is removed by filtration 
and washed with absolute ethanol (200 ml.). The fil-, 
trate is evaporated to dryness in vacuo. The residue is 
dissolved in chloroform and washed with sodium hy 
droxide solution and water. The solution is dried over 
anhydrous magnesium sulphate and the solvent is re 
moved in vacuo. The residue is crystallized from ben 
zene-hexane and affords ethyl -(3-acetamidopropyl)- 
5-methoxyindole-2-carboxylate; m.p. 99.5-101 C. 

EXAMPLE X 
Ethyl 1-(3-acetamidopropyl)-5-methoxyindole-2- 

carboxylate (3.18 g., 0.01 mole) is added to a stirred 
suspension of approximately 50 percent sodium hy 
dride (0.65 g., 0.0137 molar in hydride) in dry xylene 
(4 () ml.). The stirred mixture is heated under reflux for 
6 hrs., and cooled to room temperature overnight. An 
equal volume of chloroform is added and the solution 
is washed twice with water, once with 2N hydrochloric 
acid, and again with water. The dried organic solution 
is evaporated under reduced pressure. Crystallization 
of the residue from chloroform-hexane affords 2,3,4,5- 
tetrahydro-9-methoxy-1H-1,4-diazepino 1,2-a indol 
1-one; m.p. 174-176° C. 
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8 
EXAMPLE X 

Ethyl N-(6-cyanoethyl)-5-methoxyindole-2- 
carboxylate (5.44 g., 0.02 mole) is dissolved in 35 ml. 
tetrahydrofuran. A solution of 16 ml. 1 molar borane 
in tetrahydrofuran solution is added slowly and the re 
Sulting mixture is stirred for several hours at room tem 
perature. Excess borane is decomposed by careful ad 
dition of absolute ethanol. The solution is evaporated 
to dryness in vacuo. The oily residue is dissolved in ab 
solute ethanol. The solution is treated with ethereal hy 
drogen chloride and heated under reflux for 1 hr. The 
solution is evaporated to dryness. The residue is dis 
solved in water and the aqueous solution is extracted 
with ether. The organic extracts are discarded. The 
aqueous solution is made alkaline with sodium bicar 
bonate and extracted with chloroform. The chloroforin 
extracts are dried over magnesium sulphate and solvent 
is removed in vacuo. The infrared spectrum shows no 
nitrile absorption. The product obtained is ethyl 1-(3- 
aminopropyl)-5-methoxy-indole-2-carboxylate. 

EXAMPLE XI 
Ethyl 1-(3-aminopropyl)-5-methoxyindole-2- 

carboxylate, 2.76 g. (0.01 mole), is dissolved in 25 ml. 
absolute ethanol and a solution of sodium ethoxide in 
ethanol added. The mixture is heated under reflux for 
3 hrs., solvent is removed under reduced pressure and 
the residue is suspended in water containing enough 
hydrochloric acid to give an acid solution. The aqueous 
mixture is extracted with chloroform and the organics 
are dried over magnesium sulphate. The solvent is re 
moved. Recrystallization from chloroform-hexane af 
fords 2,3,4,5-tetrahydro-9-methoxy-1H-1,4-diazepino 
1,2-a) indol-1-one; m.p. 175-177 C. 

EXAMPLE XII 
Ethyl 5-chloroindole-2-carboxylate (5 g., 0.0224 

mole) and acrylonitrile (1.5 g., 0.028 mole) are mixed 
with 30 ml. dioxane. Triton B (0.5 ml.) is added and the 
solution is stirred at 50-55 C. for 1% hrs., cooled to 
room temperature and stirred overnight. The reaction 
mixture is poured into water and acidified with glacial 
acetic acid. The aqueous mixture is extracted with 
chloroform; the extracts are washed with sodium bicar 
bonate solution, water, dried over magnesium sulphate 
and the solvent is removed in vacuo. The residue is 
crystallized from absolute ethanol to give ethyl 
5-chloro-N-(6-cyanoethyl) indole-2-carboxylate; m.p. 
95-93° C. 

EXAMPLE XIII 

A 2.76 g. (0.01 mole) quantity of ethyl 5 
chloroindole N-(6-cyanoethyl)-2-carboxylate is sus 
pended in acetic anhydride (20 ml.). The suspension is 
hydrogenated on a Parr shaker in the presence of 
Raney nickel catalyst. The uptake of hydrogen is com 
plete after 2% hrs. The material recovered is crystal 
lized from benzene-hexane. The product obtained is 
ethyl l-(3-acetamidopropyl)-5-chloroindole-2- 
carboxylate; m.p. 30.5°-131.5°C. 

EXAMPLE XIV 

Ethyl 1-(3-acetamidopropyl)-5-chloroindole-2- 
carobxylate (1.63 g., 0.005 mole) is cyclized in the 
presence of sodium hydride (0.30 g., 0.00625 molar in 
hydride) in xylene under reflux. A few drops of ethanol 
are added after 1 hr. reflux. The total reflux time is 2 
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hrs. The material recovered is crystallized from chloro 
form-hexane. The product obtained is 9-chloro 
2,3,4,5-tetrahydro-1H1,4-diazepino-1,2-a-indol 
1-one; m.p. 222-223 C. 

EXAMPLE XV 

Ethyl N-(6-cyanoethyl)-5-chloroindole-2- 
carboxylate (2.76 g., 0.01 mole) is dissolved in 20 ml. 
tetrahydrofuran and treated with 10 ml. 1 molar borane 
in tetrahydrofuran solution. The mixture is stirred for 
a further 2 hrs. and excess borane decomposed with ab 
solute ethanol. The solution is evaporated to dryness in 
vacuo, dissolved in water and extracted with ether. The 
organic extracts are discarded. The aqueous solution is 
made alkaline with sodium bicarbonate and extracted 
with chloroform. The chloroform extracts are dried 
over magnesium sulphate and solvent is removed in 
vacuo. The infrared spectrum shows no nitrile absorp 
tion. The product obtained is ethyl 1-(3-aminopropyl)- 
5-chloroindole-2-carboxylate. 

EXAMPLE XV 
Ethyl l-(3-aminopropyl)-5-chloroindole-2- 

carboxylate (50 g., 0.18 mole) is dissolved in absolute 
ethanol and heated under reflux for several hours in the 
presence of a trace of sodium ethoxide. The solution is 
evaporated to dryness in vacuo and the residue sus 
pended in water containing enough hydrochloric acid 
to give an acid reaction to pH paper. The mixture is ex 
tracted with chloroform (3 x 50 ml.), the combined ex 
tracts are washed once with water, dried over magne 
sium sulphate and solvent removed in vacuo. Recrystal 
lization from chloroform hexane affords pure 9-chloro 
2,3,4,5-tetrahydro-1H-1,44-diazepino (1,2-all indol 
1-one; m.p. 221-223 C. 

EXAMPLE XVII 

Methyl iodide (3 ml., 4.5 g.) in 20 ml. dimethylform 
amide is added to a stirred suspension of 9-chloro 
2,3,4,5-tetrahydro-H-1,4-diazepino 1,2-a) indol 
1-one (4.69 g., 0.02 mole) and potassium t-butoxide 
(3.0 g., 0.0267 mole) in 50 ml. dimethylformamide. It 
is necessary to keep the temperature of the reaction 
mixture below 35° C. by cooling in a water bath. The 
mixture is stirred at room temperature for 2 hrs. and 
then poured onto 250 ml. water. The solid which sepa 
rates is removed by filtration. Recrystallization from 
acetone affords 9-chloro-2,3,4,5-tetrahydro-2-methyl 
1H-1,4-diazepino 1,2-a indol-l-one; m.p. 
188° 1895 C. 

EXAMPLE XVI 
9-Chloro-2,3,4,5-tetrahydro-i H-1,4-diazepino-1,2- 

a) indol-1-one (2.82 g., 0.012 mole) is dissolved in dry 
dimethylformamide (30 ml.) and treated with potas 
sium t-butoxide (1.8 g.). A solution of ethyl iodide (2.6 
g., 0.0167 mole) in dimethylformamide (10 ml.) is 
added at such a rate as to keep the temperature below 
35°C. The mixture is stirred for a further hour after ad 
dition is complete. The reaction mixture is added onto 
100 ml. water and the solid which separates is removed 
by filtration and is recrystallized from acetone. 9 
Chloro-2-ethyl-2,3,4,5-tetrahydro-1 H-1,4-diazepino 
1,2-d indol-1-one is obtained, m.p. 183-185°C. 

EXAMPIE XIX 
9-Chloro-2,3,4,5-tetrahydro-1H-1,4-diazepino (1,2- 

a indol-1-one (2.35 g., 0.01 mole) is dissolved in 25 
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ml. dry dimethylformamide and treated with potassium 
t-butoxide (1.5 g.). a-Bromo-p-xylene (2.5 g., 0.0135 
mole) in 20 ml. dimethylformamide is added slowly 
with stirring at a temperature below 35° C. When addi 
tion is complete, the mixture is stirred for 3 hrs. at 
room temperature, poured onto water and filtered. The 
resulting solid is dissolved in chloroform; the solution 
is dried over magnesium sulphate and solvent is re 
moved. The residue is recrystallized from acetone to 
give 9-chloro-2,3,4,5-tetrahydro-2-(p-tolyl) methyl 
1H-1,4-diazepino (1,2-a) indol-1-one; m.p. 147-149 
C. 

EXAMPLE XX 
2,3,4,5-Tetrahydro-9-methoxy-1H-1,4-diazepino 
1,2-aa) indol-1-one (9.4 g., 0.04 mole) is added to a 

slurry of 2.4 g of 50% sodium hydride (approximately 
0.05 molar in sodium hydride) in 200 ml. toluene. The 
mixture is stirred under reflux for 2 hrs., and a solution 
of freshly distilled dimethylaminopropylchloride (7.29 
g., 0.06 mole) in 50 ml, toluene is added. Heating is 
continued for 3 hrs., and the mixture is cooled to room 
temperature and stirred overnight. The precipitate is 
separated by filtration and the filtrate is evaporated to 
dryness. The oil formed is converted to the hexamate. 
This compound is recrystallized from absolute ethanol 
ether. The product is 2-(dimethylaminopropyl)- 
2,3,4,5-tetrahydro-9-methoxy-1H-1,4-diazepino (1,2- 
a) indol-1-one hexamate; m.p. 132-134° C. 

EXAMPLE XXI 

A mixture of 9-chloro-2,3,4,5-tetrahydro-1H-1,4- 
diazepino (1,2-all indol-1-one (5.3.g., 0.023 mole), po 
tassium t-butoxide (3.4 g., 0.03 mole) and 30 ml. of di 
methylformamide is stirred at room temperature. To 
the stirring solution, N,N-dimethyl chloroacetamide 
(3.6 g., 0.03 mole) in 25 ml. of dimethylformamide is 
added dropwise. The mixture is stirred an additional 
l/3 hrs. and then is treated with water. The solid is fil 
tered and recrystallized from chloroform-hexane. The 
product obtained is 9-chloro-2,3,4,5-tetrahydro-N, -te 
trahydro-N,N-dimethyl-1-oxo-1H-1,4-diazepino 1,2- 
a) indole-2-acetamide; m.p. 183-185 C. 

EXAMPLE XXII 

A suspension of 9-chloro-2,3,4,5 tetrahydrol H-1,4- 
diazepino 1,2-a indol-1-one (4.69 g., 0.02 mole) and 
1.2 g. 50% sodium hydride in toluene (120 ml.) is 
stirred under reflux for 2 hrs. Freshly distilled 
dimethylaminoethylchloride (3.22 g., 0.03 mole) in 10 
ml. toluene is added. The mixture is heated under re 
flux for an additional 3 hrs. The mixture is cooled to 
room temperature, filtered, and the solvent is removed 
in vacuo. Ethereal hydrogen chloride is added to an 
ethanol solution of this solid. Several recrystallization 
from ethereal ethanol are undertaken. The product ob 
tained is 9-chloro-2-dimethylaminoethyl-2,3,4,5- 
tetrahydro-1 H-1,4-diazepino (1,2-a indol-1-one hy 
drochloride; m.p. 236-237 C. 

EXAMPLE XXIII 

By substituting an equivalent amount of the l 
Oxodiazepinoindole product obtained from Example V 
and Example X for the 9-chloro-1-oxo 
diazepinoindole used in Examples XXI and XXI, and 
repeating the proccdures of the latter two examplc, 
there are obtained as respective products: 
2,3,4,5-tetrahydro-N,N-dimethyl-l-oxo-1H-1,4- 
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diazepino 1,2a) indole-2-acetamide; 
9-methoxy-2,3,4,5-tetrahydro-N,N -dimethyl-1-oxo 
1H-1,4-diazepino (1,2a)indole-2-acetamide; 
2-dimethylaminoethyl-2,3,4,5-tetrahydro-i H-1,4- 
diazepino 1,2a)indol-1-one hydrochloride; and 
9-methoxy-2-dimethylaminoethyl-2,3,4,5-tetrahydro 
1H-1,4-diazepino 1,2a indol-1-one hydrochloride. 

EXAMPLE XXIV 

The procedure of Example XIX is repeated except 
that an equivalent amount of benzyl bromide is used as 
the alkylating agent instead of cy-bromo-p-Xylene, and 
an equivalent amount of an appropriate diazepinoin 
dole is used as the material to be alkylated, to yield the 
following products: 
2,3,4,5-tetrahydro-2-benzyl-1H-1,4-diazepino 1,2- 
a indol-1-one; 
9-methoxy-2,3,4,5-tetrahydro-2-benzyl-1H-1,4- 
diazepino 1,2-alindol-1-one; and 
9-chloro-2,3,4,5-tetrahydro-2-benztl-1H-1,4- 
diazepino-1,2-b 1-one. 

EXAMPLE XXV 

A. Aniline (27.9 g, 0.3 moles) is dissolved in 300 ml. 
15 percent hydrochloric acid and 300 g. ice and diazo 
tised with a solution of sodium nitrite (22.5 g.) in 60 
ml. ice water. The diazonium salt solution is added rap 
idly to a stirred mixture of ethyl cy-ethylacetoacetate 
(50.6 g., 0.32 mole), 300 g. ice, 300 ml. absolute etha 
nol and 246 g. anhydrous sodium acetate. The mixture 
is stirred for 2 hrs. and extracted with benzene. The 
benzene extract is washed with water, dried over mag 
nesium sulphate and the solvent removed in vacuo. The 
residual oil is dissolved in 60 ml. absolute ethanol and 
treated with 50 ml. ethanolic hydrogen chloride. 
When the exothermic reaction has subsided, the mix 
ture is heated under reflux for 2 hrs. and then cooled 
to room temperature. The mixture is diluted with water 
and the solid separated by filtration and triturated with 
chloroform. The chloroform mixture is dried and evap 
orated to give ethyl 3-methylindole-2-carboxylate as an 
off-white solid, m.p. 134.5°-136°C. 

B. The procedure of Example XXV-A is repeated ex 
cept that an equivalent quantity of ethyl o-benzylacet 
oacetate and ethyl o-propylacetoacetate is substituted 
for the ethyl cy-ethylacetoacetate used therein to yield, 
as respective products, ethyl 3-phenylindole-2- 
carboxylate and ethyl 3-ethylindole-2-carboxylate. 

EXAMPLE XXVI 

A. Ethyl 3-methylindole-2-carboxylate (39. 1 g., 
(). 192 mole) is dissolved in dioxane (250 ml.) followed 
by the addition of acrylonitrile (12 g., 0.22 mole) and 
Triton B (5 m). The mixture is stirred at 50-60°C for 
7 hrs. and then at room temperature overnight. The re 
action mixture is poured into water made acidic with 
acetic acid. This mixture is extracted with chloroform 
and the chloroform extracts are washed with sodium 
bicarbonate and water, dried over sodium sulfate and 
evaporated in vacuo. The resulting oil is crystallized 
and recrystallized from aqueous ethanol to afford ethyl 
N-((3-cyanoethyl)-3-methylindole-2-carboxylate as a 
pale yellow solid (mp. 56.5°-68°C). 

B. By substituting an equivalent quantity of each of 
the esters obtained from Example XXV-B in the cyano 
ethylation procedure described in Example XXVI-A, 
there are obtained, as respective products, the 3-phenyl 
and 3-ethyl derivatives of ethyl N-((8-cyanoethyl)- 
indole-2-carboxylate. 
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EXAMPLE XXVII 

A. Ethyl 3-methyl-N-(6-cyanoethyl)indole-2- 
carboxylate (58.0 g., 0.22 mole) is suspended in acetic 
anhydride (400 ml.) and hydrogenated on a Parr 
shaker over Raney nickel. After the uptake of hydro 
gen ceases, the catalyst is separated by filtration and 
washed with absolute ethanol. The combined filtrates 
are evaporated to dryness in vacuo. The residue is dis 
Solved in chloroform and washed with sodium hydrox 
ide to remove any residual acetic anhydride and then 
washed with water. The chloroform layer is dried over 
magnesium sulfate and the solvent removed in vacuo. 
The residual material is dissolved in benzene (50 ml.) 
and chromatographed on Woelm neutral alumina. Elu 
tion with benzene-chloroform (1:1) affords ethyl 1-(3. 
acetamidopropyl)-3-methyl-2-carboxylate as a white 
solid, mp. 1 1 0°-1 13°C. 

B. The reductive amidation procedure of Example 
XXVII-A is repeated using an equivalent quantity of 
each of the products obtained from Example XXVI-B 
to yield, as respective products, the 3-phenyl and 3 
ethyl derivatives of ethyl l-(3-acetamidopropyl)- 
indole-2-carboxylate. 

EXAMPLE XXVIII 

A. Ethyl 1-(3-acetylaminopropyl)-3-methylindole-2- 
carboxylate (20 g., 0.066 mole) is added to a suspen 
sion of sodium hydride (3.9 g., 0.16 mole) in dry xylene 
(280 ml.) and the mixture heated under reflux for 5 
hrs. The reaction mixture is poured onto water and the 
resulting yellow precipitate is separated and dissolved 
in chloroform. The chloroform solution is washed with 
water, dried over magnesium sulfate and evaporated in 
vacuo. The resulting solid is recrystallized from chloro 
form hexane to give 2,3,4,5-tetrahydro-1 1 methyl-1H 
1,4-diazepino 1,2-alindol-1-one as a white solid, mp. 
221-222°C. 

B. In accordance with the cyclization procedure out 
lined in Example XXVIII-A, except that an equivalent 
quantity of each of the esters obtained from Example 
XXVII-B is substituted for the ethyl 1-(3- 
acetylaminopropyl)-3-methylindole-2-carboxylate 
used therein, the following respective products are ob 
tained: 
2,3,4,5-tetrahydro-1 1-phenyl-l H-1,4-diazepino 1,2- 
alindol-1-one; and 
2,3,4,5-tetrahydro-1 1-ethyl-1H-1,4-diazepinol,2- 
a indol-1-one. 

EXAMPLE XXIX 

By repeating the procedure of Example XXV-A, ex 
cept that an equivalent quantity of p-chloroaniline is 
substituted for the aniline used therein, ethyl 5-chloro 
3-methylindole-2-carboxylate is obtained as the prod 
uct, m.p. 163.5°-165°C. 

EXAMPLE XXX 

Ethyl 5-chloro-3-methylindole-2-carboxylate (38 g., 
0.16 mole) is dissolved in dioxane (300 ml.), followed 
by the addition of acrylonitrile (10.8 g., 0.19 mole) and 
Triton B (5 ml.). The mixture is stirred at 50°-60°C for 
4% hrs., then at room temperature overnight. The reac 
tion mixture is poured into water made acidic with 
acetic acid. The resulting solid is filtered off and dis 
solved in chloroform and the chloroform solution is 
washed with sodium bicarbonate and water, dried over 
sodium sulfate, and evaporated in vacuo. The resulting 
oily residue is crystallized and recrystallized from etha 



3,867,374 
13 

not to yield ethyl 5-chloro-N-(6-cyanoethyl)-3-methyl 
indole-2-carboxylate as an off-white solid, m.p. 
O3- 0.5°C. 

EXAMPLE XXXI 

The method of Example XXVII-A is repeated except 
that ethyl 5-chloro-N(B-cyanoethyl)-3-methylindole-2- 
carboxylate (24 g., 0.083 mole) is suspended in acetic 
anhydride (250 ml.). The uptake of hydrogen is com 
plete after 5% hrs. Work-up of the reaction mixture 
gives an oil that is crystallized from aqueous ethanol to 
yield ethyl l-(acetamidopropyl)-5-chloro-3- 
methylindole-2-carboxylate as a white solid in about 80 
percent yield, m.p. 1 12-114°C. 

EXAMPLE XXXI 

Ethyl -(acetamidopropyl)-5-chloro-3-methylindole 
2-carboxylate (13.7 g., 0.041 mole) is added to a sus 
pension of sodium hydride (2. lg., 0.045 mole) in dry 
xylene ( 150 ml.) and the mixture is heated under reflux 
for 6 hrs. The reaction mixture is filtered and the fil 
trate evaporated. The residue obtained is stirred with 
water and extracted with chloroform. The chloroform 
extracts are washed with 2N hydrochloric acid, then 
water, dried over magnesium sulfate and evaporated in 
vacuo. The resulting yellow solid is recrystallized from 
aqueous ethanol to yield 9-chloro-2,3,4,5-tetrahydro 

1 -methyl-l H-1,4-diazepino 1,2-alindol-1-one, m.p. 
1549-155.5°C. 

EXAMPLE XXXIII 

The indole synthesis procedure described in Example 
XXV-A may be used to prepare the compounds of for 
mula (V). Accordingly, by using equivalent quantities 
of an appropriately substituted aniline and an appropri 
ately substituted acetoacetate, the following indoles are 
obtained: 
methyl 5-fluoroindole-2-carboxylate; 
ethyl 5-fluoro-3-methylindole-2-carboxylate; 
ethyl 5-chloro-3-phenylindole-2-carboxylate; 
methyl 5-ethoxy-3-ethylindole-2-carboxylate; 
ethyl 5-methoxy-3-phenylindole-2-carboxylate; and 
methyl 5-fluoro-3-ethylindole-2-carboxylate. 

EXAMPLE XXXIV 

By using an equivalent quantity of each of the indoles 
prepared in Example XXXIII in the cyanoethylation 
procedure described in Example XXVI-A, the follow 
ing respective products are obtained: 
methyl N-(g-cyanoethyl)-5-fluoroindole-2- 
carboxylate; 
ethyl N-(6-cyanoethyl)-5-fluoro-3-methylindole-2- 
carboxylate; 
ethyl N-(g-cyanoethyl)-5-chloro-3-phenylindole-2- 
carboxylate; 
methyl N-(6-cyanoethyl)-5-ethoxy-3-ethylindole 
carboxylate; 
ethyl N-(6-cyanoethyl-5-methoxy-3-phenylindole-2- 
carboxylate; and 
methyl N-((3-cyanoethyl)-5-fluoro-3-ethylindole-2- 
carboxylate. 

EXAMPLE XXXV 
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The reductive amidation procedure of Example 65 
XXVII-A may be followed to prepare the acetamido 
propyl indoles of formula (II). For example, by starting 
with an equivalent quantity of each of the indole esters 
obtained from Example XXXIV, the following respec 
tive products are obtained: 
methyl 1-(3-acetamidopropyl)-5-fluoroindole-2- 

14 
carboxylate, 
ethyl 1-(3-acetamidopropyl)-5-fluoro-3-methylindole 
2-carboxylate; 
ethyl l-(3-acetamidopropyl)-5-chloro-3-phenylindole 
2-carboxylate; 
methyl -(3-acetamidopropyl)-5-ethoxy-3-ethylindole 
carboxylate; 
ethyl 1-(3-acetamidopropyl)-5-methoxy-3- 
phenylindole-2-carboxylate; and 
methyl 1-(3-acetamidopropyl)-5-fluoro-3-ethylindole 
2-carboxylate. 

EXAMPLE XXXVI 

The cyclization procedure of Example XXVIII-A is 
repeated with an equivalent quantity of each of the 
idole esters obtained from Example XXXV to yield as 
respective products: 
2,3,4,5-tetrahydro-9-fluoro-1 H-1,4- 
diazepino 1,2aindol-1-one; 
2,3,4,5-tetrahydro -9-fluoro-1 1-methyl-1H-1,4- 
diazepinol,2a indol-1-one; . 
2,3,4,5-tetrahydro-9-chloro-1 l-phenyl-l H-1,4- 
diazepino 1,2aindol-1-one; 
2,3,4,5-tetrahydro-9-ethoxy-11-ethyl-lH-1,4- 
diazepino 1,2aindol-1-one; 
2,3,4,5-tetrahydro-9-methoxy-11-phenyl-1H-1,4- 
diazepino 1,2a)indol-1-one; and 
2,3,4,5-tetrahydro-9-fluoro-1 1-ethyl-1H-1,4- 
diazepino 1,2a)indol-1-one. 

EXAMPLE XXXVII 

The alkylation procedures described in Examples 
XVII through XXII may be followed to prepare the N 
alkylated derivatives of formula (I-a). Accordingly, by 
using equivalent quantities of an appropriate alkylating 
agent and an appropriate 1-oxo-2-unsubstituted 
diazepinoindole as the material to be alkylated, the fol 
lowing derivatives of 2,3,4,5-tetrahydro-1H-1,4- 
diazepino 1,2a)indol-1-one are prepared: 

R R 

N 2O (I-a) 
K N-R 

Compound No. R R R 

XXXVII - a MO H Et 
do. b H Me Me 
do, H Me Be 
do. d H Ph Me 
do. e H Me (Me)N-Pr 
do. f H Et p-tolyl-Me 
do. F H (Me.)N-CO-Me 
do. I F Me Me 
do. i C Ph Et 
do. j EtO Et Be 
do. k MeO Ph (Me)N-Et 
do. F Et (Me)N-- 

CO-Me 
do. C Mc Be 
do. C Me p-tolyl-Me 
do. H H Et 
do. p F H Bu 

EXAMPLES XXXVIII 

2,3,4,5-tetrahydro-1 1-methyl-1H-1,4-diazepino 1,2- 
a-indol-1-one (7.7 g., 0.036 mole) is added to a sus 
pension of lithium aluminum hydride (1.6 g.) in dry 
monoglyme (250 ml.) and heated under reflux for 23 
hrs. Ice is added to decompose any remaining lithium 
aluminum hydride. The precipitate is separated by fil 
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tration and washed with chloroform. The filtrate is 
evaporated in vacuo leaving a solid which is recrystal 
lized from aqueous methanol to yield 6.5 g. (92%) of 
the free base, 2,3,4,5-tetrahydro-1 1-methyl-1H-1,4- 
diazepino 1,2a indole (m.p. 92-94°C. The hydrobro 
mide salt, upon recrystallization from methanol-ether, 
has a m.p. of 258-259°C. 

EXAMPLE XXXIX 

2,3,4,5-tetrahydro-1H-1,4-diazepino 1,2-alindol 
1-one (6.0 g., 0.03 mole) in 200 ml of monoglyme is 
added dropwise to a stirred suspension of lithium alu 
minum hydride (2.8 g., 0.08 mole) in 200 ml. of mono 
glyme, and the mixture heated under reflux overnight. 
Water is added to the cooled mixture, and the mixture 
filtered. The filtrate is dried with anhydrous magnesium 
sulfate and concentrated in vacuo, giving an oil which 
solidifies on standing to give about 85 percent theoreti 
cal yield of the free amine, 2,3,4,5-tetrahydro-1H-1,4- 

1 O 
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diazepino 1,2a-indole, m.p. 75-77°C. The hexamate, 2O 
recrystallized from methanolether is an off-white solid, 
m.p. 170°-172°C. 

EXAMPLE XL 

By repeating the reduction procedure of Example 
XXXIX, except that an equivalent quantity each of the 
2-methyl, the 9-chloro, the 9-methoxy and the 9 
chloro-1 1-methyl derivative of 2,3,4,5-tetrahydro-1H 
1,4-diazepino 1,2a)indol-1-one is employed as the ma 
terial to be reduced, the following respective products 
are obtained: 
2,3,4,5-tetrahydro-2-methyl-1H-1,4- 
diazepino 1,2a)indole (m.p. 98°-100°C.); 9-chloro 
2,3,4,5-tetrahydro-l H-1,4-diazepino 1,2a)indole 
(m.p. 88°-90°C.) and its corresponding hexamate 

salt 
(m.p. 170°-172°C., upon recrystallization from etha 

not); 
9-methoxy-2,3,4,5-tetrahydro-1 H-1,4- 
diazepino 1,2alindole 
(m.p. 110-12°C.) and its corresponding hexamate 

salt 
(m.p. 163-165°C., upon recrystallization from etha 
no), and 

9-chloro-2,3,4,5-tetrahydro-1 1-methyl-1H-1,4- 
diazepino 1,2a)-indole (m.p. of HCl 
269°-271°C.). 

salt: 

EXAMPLE XLI 

A solution of 2-(dimethylaminopropyl)-2,3,4,5- 
tetrahydro-9-methoxy-1H-1,4-diazepino?!,2a)indol 
1-one (3 g., 0.00952 mole) in 25 ml. monoglyme is 
added dropwise to a suspension of lithium aluminum 
hydride (1.14 g., 0.03 mole) in 100 ml. monoglyme. 
The mixture is stirred under reflux for 8 hrs., cooled 
to room temperature and excess hydride decomposed 
by the careful addition of water. The inorganics are 
separated by filtration and the filtrate evaporated to a 
small volume which is dissolved in chloroform. The re 
sidual water is separated and the organic layer dried 
over magnesium sulphate and solvent removed in 
vacuo to give an amber oily residue of the reduced 
product, 2-3-(dimethylamino)propyl)-2,3,4,5- 
tetrahydro-9-methoxy-1H-1,4-diazepino 1,2-alindole. 
Conversion to the hexamate salt and recrystallization 
twice from acetone yields off-white crystals of 2-3- 
(dimethylamino)propyl)-2,3,4,5-tetrahydro-9- 
methoxy-1 H-1,4-diazepino 1,2-alindole dihexamate 
hydrate, m.p. 132-134C. 
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EXAMPLE XLII 

A. The foregoing procedures of Examples XXXVIII 
through XLI demonstrate the reduction of formula 
(I-a) compounds to the corresponding formula (I-b) 
compounds. Accordingly, by following such proce 
dures, except that an equivalent quantity of an appro 
priate 1-oxo diazepinoindole is employed as the mate 
rial to be reduced, the following respective derivatives 
of 2,3,4,5-tetrahydro-1 H-1,4-diazepino 1,2a)indole 
are obtained: 

R R 

sl...! 
N 
( N-R" (I-b) 

Compound No. R R" R 

XLII - a H H Me 
do. Cl H p-tolyl-Me 
do. C H (Me),N-Et 
do. d MeO H (Me),N-Et 
do. H H Be 
do. f Cl H Be 
do. 8 MeO H Be 
do. i F H H 
do. i F Me H 
do. j C Ph H 
do. k EtO Et H 
do. MeO Ph H 
do. p H F Et 

B. By following the reduction procedures of Exam 
ples. XXXVIII through XLI, except that an equivalent 
quantity of each of the 1-oxo-2-R-9-R-11-R" diazepi 
noindoles prepared in Example XXXVII (excluding 
those wherein R is a di-(lower alkyl)-amido-methyl 
substituent) is used as the starting material to be re 
duced, there are obtained, as respective products, the 
corresponding 2-R'-9-R-11-R" derivatives of 2,3,4,5- 
tetrahydro-1 H-1,4-diazepino 1,2a)indole (I-b). 

EXAMPLE XLIII 

2,3,4,5-tetrahydro-1 1-methyl-1H-1,4-diazepino 1,2- 
al-indole (3g., 0.015 mole) is dissolved in acetic anhy 
dride (10 ml.) and heated on a steam bath for 1 hr. The 
reaction mixture is then poured into dilute sodium hy 
droxide and stirred, the resulting solid was filtered and 
taken up in chloroform. The chlororform solution is 
dried over magnesium sulfate and evaporated in vacuo. 
Recrystallization of the residue from benzene-hexane 
yields 2-acetyl-2,3,4,5-tetrahydro-1 1-methyl-1H-1,4- 
diazepino 1,2-alindole, m.p. 160-162°C. 

EXAMPLE XLIV 

9-chloro-2,3,4,5-tetrahydro-1 H-1,4-diazepino 1,2- 
al-indole (6.6 g., 0.03 mole) is heated on a steam-bath 
for 3 hrs, with 50 ml. acetic anhydride. The reaction 
mixture is concentrated under reduced pressure, dis 
solved in chloroform and washed with sodium hydrox 
ide solution. The organic layer is washed with water 
and dried over anhydrous magnesium sulphate. Re 
moval of the solvent in vacuo and crystallization of the 
resulting oil from aqueous ethanol affords 2-acetyl-9- 
chloro-2,3,4,5-tetrahydro-1H-1,4-diazepino 1,2- 
alindole, m.p. 135°-136.5°C. 

EXAMPLE XLV 
9-chloro-2,3,4,5-tetrahydro-1H-1,4-diazepinof 1,2- 

al-indole (4.0 g., 0.0181 mole) is dissolved in 200 ml. 
acetone containing 20 g. anhydrous potassium carbon 
ate. Butyryl chloride (2.0 g., 0.0192 mole) is added and 
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the mixture is stirred overnight at room temperature. 
The precipitate is removed by filtration and washed 
with chloroform. The washings and the acetone filtrate 
are combined and evaporated in vacuo. The residue is 
dissolved in chloroform and the solution washed suc 
cessively with dilute hydrochloric acid, water, dilute 
sodium hydroxide and water and then dried over mag 
nesium sulphate. Removal of the solvent affords an 
amber oil that is purified by filtration through alumina 
(chloroform-ether, l: , as eluant) and crystallized from 
benzene-hexane as a pale yellow solid, 2-butyryl-9- 
chloro-2,3,4,5-tetrahydro-H-1,4-diazepino 1,2- 
a indole, m.p. 1 14-15°C. 

EXAMPLE XLVI 

9-chloro-2,3,4,5-tetrahydro-1-methyl-1H-1,4- 
diazepino 1,2-a)indole (4 g. 0.017 mole) is dissolved 
in acetic anhydride (20 ml.) and heated on a steam 
bath for 1 hr. The reaction mixture is poured onto dil. 
sodium hydroxide and stirred. This mixture is extracted 
with chloroform and the chloroform extract is dried 
over magnesium sulfate and evaporated in vacuo to 
give a dark oil. The oil is dissolved in 5 ml. benzene and 
chromatographed on 50 g. Woelm neutral alumina (ac 
tivity grade 1) the elution being carried out with ben 
Zene. The solid obtained is recrystallized from aqueous 
ethanol to yield 2-acetyl-9-chloro-2,3,4,5-tetrahydro 
1-methyl-1H-1,4-diazepino 1,2-alindole as a white 

powder, m.p. 120°-122°C. 
EXAMPLE XLVI 

The procedures of Examples XLIII through XLVI 
demonstrate the general method of acylating the 
9-R-11-R-2-unsubstituted compounds of formula (I-b) 
to yield the corresponding 2-lower alkanoyl deriva 
tives. Accordingly, by following such procedures, ex 
cept that equivalent quantities are used of an appropri 
ate acylating agent and an appropriate 2-unsubstituted 
formula (I-b) compound to be acylated, the following 
respective products are obtained: 

Rs. R 
( N-(lower alkanoyl) 

Con pound No. R R" Alkanoyl 

XIV --. H H acetyl 
d(). f H isopropionyl 
d). MO H acetyl 
do, t MO H n-butyryl 
do. H M n-butyryl 
do. f C Mc isopropionyl 
do. 8 F H acetyl 
do. f F Mc acetyl 
d). i C Ph n-propionyl 
lo. i EtO Et acctyl 
do. k MeO Ph acety 
do. F Et n-butyryl 

We claim: 
1. A member selected from the group consisting of 

2,3,4,5-tetrahydro-1H-1,4-diazepino 1,2a)indoles hav 
ing the formulas: 
R R1 R R 

C s s and O.J. 
( N-R" ( NNR 

wherein R is a member selected from the group consist 
ing of hydrogen, lower alkoxy, chloro and fluoro; R is 
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a member selected from the group consisting of hydro 
gen, lower alkyl and phenyl; 
R is a member selected from the group consisting of 
hydrogen lower alkyl, di-(lower alkyl)-amino-lower al 
kyl, di-(lower alkyl)-amidomethyl, benzyl and p 
tolylmethyl, and R'' is a member selected from the 
group consisting of hydrogen, lower alkyl, di-(lower al 
kyl)-amino-lower alkyl, benzyl, p-tolylmethyl and 
lower alkanoyl; and the therapeutically active acid ad 
dition salts of the foregoing basic nitrogen containing 
compounds. 

2, 2,3,4,5-Tetrahydro-1H-1,4-diazepino 1,2-alindol 
l-one. s 

3. 2,3,4,5-Tetrahydro-2-methyl-1H-1,4- 
diazepino 1,2-alindol-1-one. 

4. 2,3,4,5-Tetrahydro-9-methoxy-1H-1,4- 
diazepino 1,2-alindol-l-one. 

5. 9-Chloro-2,3,4,5-tetrahydro 
diazepino 1,2-a indol-1-one. 

6. 9-Chloro-2,3,4,5-tetrahydro-2-methyl-1H-1,4- 
diazepino 1,2-alindol-1-one. 

7. 9-Chloro-2-ethyl-2,3,4,5-tetrahydro-1H-1,4- 
diazepino 1,2-alindol-1-one. 

8, 9-Chloro-2,3,4,5-tetrahydro-2-(p-tolyl)methyl 
1H-1,4-diazepino 1,2-alindol-1-one. 
9. 2-Dimethylaminopropyl-2,3,4,5-tetrahydro-9- 

methoxy-1H-1,4-diazepinol,2-alindol-1-one. 
0. 9-Chloro-2,3,4,5-tetrahydro-N,N-dimethyl-l- 

oxo-1H-1,4-diazepino 1,2-alindole-2-acetamide. 
11. 9-Chloro-2-dimethylaminoethyl-2,3,4,5- 

tetrahydro-1H-1,4-diazepino 1,2-alindol-1-one. 
12. 2,3,4,5-Tetrahydro-ll-methyl-1H-1,4- 

diazepino 1,2-alindol-l-one. 
13. 9-Chloro-2,3,4,5-tetrahydro-ll-methyl-1H-1,4- 

diazepino 1,2-alindol-1-one. 
14. 2,3,4,5-Tetrahydro-1 1-methyl-1H-1,4- 

diazepino 1,2-alindole, 
15. 2,3,4,5-Tetrahydro 

alindole. 
16. 2-(3-Dimethylaminopropyl)-2,3,4,5-tetrahydro 

9-methoxy-1H-1,4-diazepino 1,2-alindole. 
17. 2-Acetyl-2,3,4,5-tetrahydro-1 1-methyl-1H-1,4- 

diazepino 1,2-alindole. 
18. 2-Acetyl-9-chloro-2,3,4,5-tetrahydro-1H-1,4- 

diazepino 1,2-alindole. 
19. 2-Butyryl-9-chloro-2,3,4,5-tetrahydro-1H-1,4- 

diazepinol,2-alindole. 
20. 2-Acetyl-9-chloro-2,3,4,5-tetrahydro-1 1-methyl 

lH-1,4-diazepino 1,2-alindole. 
21. 2,3,4,5-Tetrahydro-2-methyl-1H 

1,4-diazepino 1,2-alindole. 
22. 9-Chloro-2,3,4,5-tetrahydro-i H-1,4- 

diazepino 1,2-alindole. 
23. 9-Methoxy-2,3,4,5-tetrahydro-1H-1,4- 

diazepino 1,2-alindole. 
24. 9-Chloro-2,3,4,5-tetrahydro-ll-methyl-l H-1,4- 

diazepino (1,2-alindole. 
25. A compound of the formula: 

-l H-1,4- 

-1H-1,4-diazepino 1,2- 

wherein Y is selected from the group consisting of 
methylene and carbonyl, R is selected from the group 
consisting of hydrogen, halogen and lower alkoxy and 
R is selected from the group consisting of hydrogen 
and lower alkyl. 

k is k is : 
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CERTIFICATE OF CORRECTION 
PATENT NO. : 3,867, 37/4 
DATED ; February l8, l975 Page l of 2 
NVENTOR(S) . Reynolds, Brian, et all 

It is Certified that error appears in the above-identified patent and that said Letters Patent 
are hereby Corrected as shown below: 

In Column l, Line 9, the word "caliss" should read --- 
"Class"---. 

In Column l, Line lo, the word "tetrahydrol" should 
read --- "tetrahydro-l-" ---. 

Column l, Line 5, the word "DEX" should read --- 
DES" ---. 

In Column l, Line l8-l9, the words "class all indoles of 
this invention may be -oxo-by the following formulas" 
should read "l, 2a-indoles of this invention may be structurally represented by the following formulas"---. 
In Column 2, Line 28, the word" (3-acetaidopropyl)"should 
read"(3-acetamidopropyl)"---. 
In Column 3, Line 38, the word "produceed" should read --- 
"produced" ---. 
In Column 3, Line 38, the word "(I-b possess" should 
read "(I-b) possess" ---. 
In Column 14, Line 24, the figure "60-8mm." should 
read --- "60-80 m. m."---. 

In Column 6, Line 7, delete the word "carboxylate" ---. 
In Column 6, Line l7, the word "diazepine" should 
read --- "diazepino" ---. 
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In Column 6, Line 51, the word "Colution" should read --- 
"solution" ---. 

In Column 9, Line 34, the word "ll-diazepino" should 
read --- "4-diazepino" ---. 

In Column 9, Line 6l, the word "is added" should read 
--- "is poured" ---. 

In Columlo. Line 16, the figures "1, 2a4 J" should 
read ---, 2-a) " " ' s 
In Column lo, Line 42, the word "-te" should read 
--- "N-N-dimethyl". 

In Column ll, Line 21, the word "benztl" should read --- 
"benzyl." ---. 
In Column li Line 22, the figures"(l., 2-b" should 
read "l, 2-a" ---. 
In Column ll, Line 63, the figures "56.50-68°c." should 
read "56.5O-58c." ---. 
In Column 14, Line l7, the word "Idole" should read 
--- "indole" ---. 

In Column 15, Line 5, the figures "92-94.c." should 
read "92-94°C.)" ---. 
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