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The =yuthesix of 2-aminoalkyl-1,2-dihydro-31-imidazo [ 1,5=¢]indol-3-ones 1= deseribed.

compounds have moderate ONS depressant netivity.

The present publication deseribes the preparation
and properties of a series of 2-aminoalkyl-1,2-dihydro-
3H-imidazo[1,5-a]indol-3-ones (I). These compounds
may be cousidered evelic analogs of imidoline, 1-(mn-
chlorophenyl)-3-(2-dimethylaminoethyl)- 2-imidazolidi-
none hydrochloride (IT), previously deseribed as a

potent CNS depressant agent in laboratory animals.”
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N “NC,H,,NR.R, N~ “NC,H,N(CH,),-HCl
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The compounds were prepared as Hlustrated i Chart
1. The 2-indolecarbouyl ehlorides (III) were prepared

A namber of these

2-aminoalkyl-1,2-dihydro-3H-imidazo[1,5-a Jindol-3-
vnes (I) were also prepared by alkylation of VIII.
The vields 1 the eyelization step (VI — I and VII —
VIII) showed considerable variation and produets were
often difficult to purify. The failure to give high vields
may be attributed to the low nucleophilicity of the in-
dole nitrogen. lLater studies indicated that better
vields (than those reported) can probably be obtaiued
by heating the crude reaetion products in cthanol or
dimethyl sulfoxide for a short period of time before
work-up.

The ir speetra of the 1,2-dihydro-3H-imidazo[1,5-a )-
nmdol-3-ones have a characteristic C=0 band at 5.75-
5.78 w, respective of substituents.  Those ecompounds
with a 2-H atom also have an N-H band at 3.1 u.

Craner 1

amine I LiAll, R I
R VI oo — R \(A—CONHC.H,,NRE, - N~ CH:NHC,H; NR R,
H H

111 \Y

LNH,OH (—>1V)
2 LiAlH,

Vil
vil

by treating the appropriate acid with thionyl chlo-
ride in ether. They were converted to the amides
(IV and V), which were reduced with 1iAIH, to
the 2-aminomethylindoles (VI and VII). In most
experimentts, a nearly quantitative vield of the erude
aminomethyl derivative was obtained. A portion
wax removed for characterization (Table III), and
the remainder wns treated with N, N’-carbonyldi-
nnidazole (CDI) in order to cvelize to the 1,2-dihy-
dro-3H-imidazo | 1,5-a Jindol-3-ones (I and VIII). The

(1) Previous paper in (his series:  W. B. Wright, Jr., J. Yed. Chem. 11,
1161 (1468).

{2) (a) W. B. Wricht, Jr., 11. 1. Brabander, B. A, Hardy, Jr.oamd AL CL
Osterbery, thid,, 9, 8562 (1966): (L) W, B, Wrighit, Jr., ami 1. I. Bralander,
UL S, Pacent 3,106,152 (Julx 20, 1065H).
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The important nmr charaeteristics of selected com-
pounds are described in Table I, As would be expected,
the protons (¢) on the N(CHs), group are characterized
by asinglet (6 H) at §2.25. The protous (d) of the CH,
adjacent to the basic N atom are found as a triplet at
8 2.5, while those (¢) of the CH, adjacent to the less basic
N atom are further downfield at 6 3.50. The protons
(b) of the remaining CH, group are at 6 4.42 for B.
These are doublets (J = 2 eps) indicating long-range
splitting by the single proton a. The CH, group (b) in
A appears as a broad singlet. The fact that this does
1ot appear as a doublet may be explained by use of a
different solvent or by smearing caused by the N-H.
The position of the signal for the single proton a is at
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NMR CHARACTERISTICS OF THE
1,2-D1nypro-3H-1M1DAZO[1,5~a] 1NDOL~3-ONES®

H(a) H(a)
| H(b) R— H(b)
N H H
)—NH —N—CH,CHN(CH,),
0 O (© d) (e
A B
Nmr, 5
Proton
Compd a b ¢ d e
A 6.47s 4.55 s
B,R = 6.27s 4.42d 3.50t 2.50t 2.258
B,R =6-Cl 6.20s 4.42d 3.50t 2.50t 2.258
B,R=7-Cl 6.20s 4.424d 3.50t 2.50t 2.25s
¢ Sample A was dissolved in DMSO-ds and samples B were in
CDCl;. Chemical shifts are given in ppm (8) relative to TMS

(internal standard). Signals are designated as follows: s, singlet;
d, doublet; t, triplet.
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spread between the motor depressant dose (MDDj)
and the rod-walking dose (RWDj) was narrow and
these compounds were generally more active than the
above in their ability to reduce rod-walking ability
(RWDys).

Experimental Section

The preparation of the compounds is described below using
general procedures when possible. Physical properties and im-
portant variations in these procedures are given in Tables IT-
IV. The ir spectra were determined on a Perkin-Elmer spec-
trophotometer (Model 21). Melting points were measured on
a Mel-Temp apparatus and are uncorrected. Where analyses
are indicated only by symbols of the elements, analytical results
obtained for these elements were within =0.4¢ of the theoreti-
cal values.

2-Indolecarboxamide Derivatives (Table II). General Pro-
cedure A.—A solution or suspension of 0.1 mole of the indole-
carboxylic acid derivative in 200 ml of Et,O was cooled and a
solution of 30 ml of SOCl; in 100 ml of Et,0 was added. The
mixture was stirred for 1 hr with cooling and then for 5-18 hr

TasLe 11
INDOLECARBOXAMIDE DERIVATIVES®

R'@LN_/IL CONHR,

H
Yield, Crystn

No. R Ry A solvent Mp, °C Formula Analyses

1 H H 37 509 EtOH 236-238 CoHN,0 C, H N

2 4-C\ H 52 509, EtOH 181-183 CyH,CIN:0 C, H,C,N

3 5-Cl H 70 509, EtOH 236-238 CH,CIN,O C,H,C,N

4 6-Cl H 57 509 EtOH 210-212 C¢H-CIN:0 C,H,C,N

5 H (CH,):NC,H, 40 EtOH 142-144 CisHiy N0 C, H N

6 H Dmm 87 EtOAc 163-165 C);:H1oN50 C, 1, N

7 4-Cl DNcﬁm 66 EtOAc 177-179 C);H:sCIN;O C HC,N

8 5-Cl (CH;),NC.H, 63 CeH 209-210 C1:H:CIN;O C,H, C,N

9 5-Cl CNC_.H, 40 EtOAc 219-221 CyoHaCINSO C H,ClL N
10 5-CH,0 (CH3)NC,H, 43 CeHs 168-169 C.:H,y NGO, C,H,N
11 6-Cl (CH,;).NC.H, 68 Me;CO 185-187 CiH(CIN;0 C,H C,N
12 6-Cl NCH, 70 EtOH 220-222 Ci:Hi:CIN,0 C,H,C,N
13 6-Cl CNCzH« 74 EtOH 203-205 CieHaCINO C, H C,N
14 6-Cl OCNCzH« 75 EtOH 220-231 Ci;HisCIN50, C, H,C,N
15 6-Cl (CH;).NC;H; 69 Me,CO 171-173 CiHsCIN;O C H C,N

e Prepared by Procedure A. * Lit.®* mp 234.5-235.5°

6 6.47 in A and varies from 6 6.20-6.27 depending upon
the substituent in the aromatic ring in B. This appears
as a broadened single peak, which is presumably a
triplet because of its splitting by b.

Pharmacological Results.—The 2-aminoalkyl-1,2-di-
hydro-3H-imidazo(1,5-a]indol-3-ones (I) were screened
for CNS depressant activity by previously described
methods.? The most interesting compounds (Table
IV, 38, 41, 42, 45, 47) contained a Cl atom in the aro-
matic ring and a two-carbon alkylene chain. These
compounds were less active as motor depressants than
the analogous l-aminoethyl-3-(m-chlorophenyl)-2-im-
idazolidinones? and 2-aminoethyl-3,3a,4,5-tetrahydro-
imidazoll,5-a Jquinolin-1(2H)-ones.! = However, the

(3) E. Leete, L. Mariton, and I. D, Spenser, Can. J. Chem., 38, 405 (1953).

without cooling. The Et;O was removed using a rotating evapora~
tor. EtO was added and the mixture was again concentrated.
This was repeated once more. The crystalline residue was
stirred with about 300 ml of Et;O and any insoluble material
was filtered off and discarded. Alignots of the Et,0 layer were
added dropwise with cooling to a solution of 2 molar equiv of
the amine (or excess aqueous NH;) in about 10 parts of Et,0.
The mixture was left at room temperature overnight and then
treated with 1 & NaOH. The product was filtered off (if in-
soluble) or extracted into Et,0 and recovered. It was recrystal-
lized from a suitabie solvent.

2-(Aminomethyl)indole Derivatives (Table III). General
Procedure B.—A solution or suspension of 0.03 mole of the 2-
indolecarboxamide derivative in dry THF was added with stirring
and cooling to a mixture of 2.28 g (0.06 mole) of LiAlH, and
30 ml of THF. The reaction mixture was heated at reflux
temperature for 6 hr, cooled, and treated with 16 ml of 6.59
NaOH. The precipitate was filtered off and washed with THF.
The mother liguor was concentrated and the residue was re-
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No.

16
17
18
19
20

30

 Compounds prepared by procedure B.
¢ Reduction was imcomplete at 6 hr and crude product was again reduced for 20 hr.

C'sHe.

(0.08 mm) dec.

42

46
47
48
49

» Prepared by procedure C unless otherwise noted.

6-C1
6-Cl
6-Cl

3-Cl
6-C1
6-Cl
7-C1
7-Cl

WinLias B, Wriaut, Ji., axp HErBerT J. BrABANDER

Tavue 11

2-(AMINOMETHYLJINDULE DERIVATIVES®

l{—@ |
N Lulmm_
H

R Ry
11 11
4-Cl I1
5-Cl T
6-Cl1 1§
H (CI; NG,
I L NCH,
4-Cl E}Mﬁ(
5-C1 (C1):NCLI,
5-C1 LN
-_)-C”;;() ('C“;;)QNC-_-“‘,
G'Cl ((jll,l /_-N(:;-“,
6-Cl NC H,
¥ D\( H
6-C1 { NC.H,
A
AR
6-Cl N _/NC_,H‘
6-Cl {CII3)NCylle

Uzed 11 next step withont analysis,

-CIL,0

8-C1
8-Cl
G-l

11
1T
1
11

/-_\\(‘l{
L/
(CIL)NC.11,
™

l_/f\‘(llli;
(CHy)NC,I1,

Calls(CH )NCLI1,
(C_?IL):NCZI l 1

{oNea,

()/—\\‘ {
L C.H,
(CH)NC,I1,

{ NeH,

(CII;eNCy 1
((‘_le;)_-NC;lI]

l_—\f\'('[H.
L

(CH:):NCsla

b Recrystallized from CeHe—Csllys.

Yield, ' =alt
66
30
32
w0
H) 2HCH
7l 2[1C1
597 211CL
A8
9 2[1CH
t)
a6
[§5)
05 2[CI
[N 21IC1
40 211C1

& Bp 162-168° (0.08 mm).

TrvLe IV

I,2-Diaypuo-31-rm1vazo [ 1,3~ [ INDOL-3-0NES"

Q

Yield

RS Ralt

Sik

42

Wi

)

43¢ HCl

43 Maleate

[ 11C1

ES) 11l

20)¢ HCl

RAYS [ICI

68 HC1

R HCl

37 HCl

41

19 TCl

34 I1C1

4042  HCI

it

20 IICI

Mp, °C
TO-720
180-183¢
Sp-87¢
100-1024
204-205¢

218-220¢
215-215°
!

2u4-236¢

205-207"

N—R,
Clrysin

Mp, 2C =olveni
226--028 LtOAe
215-217 1210Ace
2272204 EtOAc
234236 O Ac
200-203 MeO1l
182--184 15tOl11
240-242 1O
2406249 LtO11
214-216 1tOIT
194-196 EtOH-Er.0
243-245 EtOI11
269--272 LtO11
183-185 EtOI11

S0-81 EtOAc
278-280 EtOT1
226-228 EtOH
166-168 EtOH-Et,0
102-104 EtOH
250-252 ol

prodiet, only partly evelized, in DMSO for 30 min before first work-up.

Cellosolve--Celite).

tography (hepinne-ErOAc-MeOQH-H,O-Celite).

¢ Procedure .

4 Purified by partition chromatography (heptane-3MeOH-Celite).

» Yield of erude product, mp 198-200°.

* Recrystallized from Ei1OH.
7/ Bp 170-180° (0.05 mm),
* Used in next step without purification,

Forinula
(J‘g[{lol\.g
Cy1,CIN,
CyH,CIN,
CHyCIN,
CisHauCLN,

Cus12Clay

Crl1ClNy
CiMisCING
( r‘l(ﬁ 1 124(:1.‘le]

C N30

CullisCIN,
C5H I CIN,

( ,.“;l {24(;:13:\.3

CrlLClLN0
CrlLaCLN

I'ommnaly
CllN,O
CroHCIN;O
CplT:CINLO
Crol;CIN.O

Crel11,CLNO
Chigl1 N0
CieHapCIN,O

Crl1CLNLO
C1:H1,,CLNLO
CisHaClL N0

Ciel13CLNLO
CisHyCLNLO

Crell1pCLNGO
CiaHCIN;O
CilI ClL N0

C1,HgpCINO,
CisHz CLN:O

CisHysCINO
CrlCLNO

Vol. 11

Analyses
¢, 1L N
CoLCL N
¢, 1, CLN
¢ 1, CLN
C,ILCLN

G, ILCLN

GILCL N
CoILCL N
COILCL N

C L CLN

G, 10, CL N

COALCLN
CALCLN

7 Reerystallized {rom

¢ Bp 180°

Anglyaes
C N
¢ 11, CL N
GIL LN
¢, 1L CLN

CoILCL N
G 1N
G CLN

¢, CL N
C 1, CLN
C 1L CL N
1L CLN

¢ ILCLN

O M, CLN
¢, 11, CL N
COIL LN

¢ 1L CL N
¢, 11, CL N

C.H.CLN
¢, 1 CLN

This was after heating original erude

¢ Purified by partition chromatography (heptane-methyl

» Procedure E.

7 Purified by partition chroma-
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crystallized from & suitable solvent or distilled. The hydro-
chloride salts were prepared by dissolving the base in EtOH or
Et;0 and adding ethanolic HCI.

1,2-Dihydro-3H-imidazo(1,5-a]indol-3-ones (Table IV). Pro-
cedure C. Reaction of the 2-(Aminomethyl)indole with N,N'-
Carbonyldiimidazole.—A solution or suspension of 0.02 mole of
the dry 2-(aminomethyl)indole in 40 ml of dry THF or CsHs
was cooled and a solution of 3.87 g (0.022 mole) of 929, N,N’-
carbonyldiimidazole in 40 ml of THF was added. The mixture
was allowed to stand at room temperature for 18-20 hr and then
heated on the steam bath for 1-4 hr. The solvent was distilled
using a rotating evaporator and the residue was warmed with
about 50 ml of H;O. The product was filtered off and washed
with HyO (if solid) or extracted into CeHs. The CsHe layer was
washed with H,O and concentrated. Cyclization was usually
incomplete, and further purification was obtained by crystalliza~
tion of the base or salt from a suitable solvent or by partition
chromatography. The salts were obtained by dissolving the
base in Et,O or EtOH and adding ethanolic HC! or excess maleic
acid.

Procedure D. By Aminoalkylation of the 1,2-Dihydro-3H-
imidazo[1,5-a]indol-3-one.—A solution or suspension of 0.01
mole of the 1,2-dihydro-3H-imidazo[1,5-a]indol-3-one in 30 ml of
diglyme was added dropwise to a suspension of 0.011 mole of
509, NaH (in mineral oil) in 20 ml of diglyme. The mixture was
stirred for 30-60 min and a solition of 0.012 mole of the dialkyl-
aminoethyl chloride in 20 ml of diglyme was added. The reaction
mixture was heated at reflux temperature for 5 hr, filtered while
hot. and concentrated. The residue was dissolved in dilute HCI

DivreTIC 2-AMINO-4-ARYLAMINO-G-MERCAPTO-S-TRIAZINES
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and extracted with CsHg to remove nonbasic impurities. The
aqueous layer was treated with excess 5 ¥ NaOH and extracted
with C¢Hs. The CeHe layer was washed (H;0), dried (MgSO,),
and concentrated. The residue was converted to the hydro-
chloride salt and recrystallized from a suitable solvent.

Procedure E. 7-Chloro-2-piperidinomethyl-1,2-dihydro-3H-
imidazo(1,5-a]indo!-3-one Hydrochloride.—A mixture of 1.03 g
(0.005 mole) of 7-chloro-1,2-dihydro-3H-imidazo[1,5~a]indol-3~
one, 0.50 ml (0.005 mole) of piperidine, 0.40 ml (0.005 mole) of
379% HCHO, and 40 ml of EtOH was heated on the steam bath
for 2 hr. Some insoluble material was filtered off and the mother
liquor was concentrated. The residual oil was diszolved in 5 ml of
EtOH, and 1.5 m! of 3 N ethanolic HC! was added. The precipi-
tate was filtered off and recrystallized from MeOH.
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Arylbiguanides and CS8; reacted in the presence of KOH to give the title compounds along with isomeric

l-aryl-2-thioammelines.
capto and 6-hydroxy derivatives,

The 6-mercapto-s-triazines were further converted to the corresponding 6-alkylmer-
In general, these compounds showed mild diuretic activity when fed orally to

rats, while 2-amino<4-m-fluoroanilino-s-triazine and a few others showed good diuresis and natriuresis.

We have reported? earlier the significant diuretic,
saluretic, and antikaluretic activity of 2-amino-4-m-
chloroantlino-s-triazine (III, R = m-Cl) in rats and
dogs. Unfortunately, these results could not be extrap-
olated to humans except in some cases of Cor pul-
monale where interesting diuretic activity was noted.?
Accordingly, our attempts were directed at the mod-
ification of the parent molecule. Since several mer-
capto-s-triazoles exhibit significant diuretic activity,?
and the SO,NH,; group is degraded to mercapto in the
body,® it seemed worthwhile to incorporate mercapto
and related groups in III, in search for better diuretics.
The present paper deals with the synthesis and evalua-

(1) To whom the inquiries should be addressed.

(2) (a) D.J. Mehta, U. K. Sheth, and C. V. Deliwala, Nature, 187, 1034
(1960); (b) K. N. Modi, C. V. Deliwala, and U. K. Sheth, Arch. Intern. Phar-
macodyn., 181, 13 (1964); (¢) M. H. Shah, M, Y, Mhasalkar, and C. V. Deli-
wala, J. Sct Ind. Res. (India), 19C, 282 (1960).

(3) K. R. Shroff, personal communication.

(4) (a) M. H. Shah, V. M. Patki, and M. Y. Mhasalkar., J. Sci. Ind. Res.
(1ndia), 21C, 76 (1962); (b) H. L. Yale and J. J. Piala, J. Med, Chem., 9, 42
(1966).

(6) J. W. Clapp, J. Biol. Cirem., 228, 207 (1956).

tion of several 2-amino-4~arylamino-6-mercapto-s-tri-
azines and related compounds.

Chemistry.—N-Phenylthioammeline was prepared by
Welcher and coworkers® by the extension of Rathke’s
method’ for thicammeline involving the condensation
of diecyandiamide with ammonium thioeyanate in the
presence of HCIL. Recently, Kurzer and Pitchforks
have shown that the product obtained from phenyl-
dicyandiamide and ammonium thiccyanate was not
the 2-amino-4-anilino-6-mercapto-s-triazine (II, R =
H) but was hexahydro~4,6-diimino-1-phenyl-s-triazine-
2-thione, 4.e., 1-phenyl-2-thioammeline (I, R = H),
which they prepared by the condensation of biguanide
and phenyl isothiocyanate. We have studied an al-
ternate route, véz., the extension of Rackmann’s method?
for thicammeline wherein biguanide is treated with
CS; (Scheme 1),

(6) R.P. Welcher, D. W. Kaiser, and V. P. Wystrach, J. Am. Chem. Soc.,
81, 5663 (1959).

(7) B. Rathke, Ber., 20, 1059 (1887).

(8) F. Kurzer and E. D. Pitchfork, J. Chem. Soc.. 6298 (1963).

(9) K. Rackmann, Ann., 376, 163 (1910).



